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DECEMBER. 


Engineers R.N. 


A very pleasant Christmas box was sent 
to the engineer officers of our Navy by the Secretary 
of the Admiralty. It was announced on the 24th 
of the month that from the first day of the new year 
engineer officers of the old system of entry would be 
classified as part of the Military Branch. They will 
wear uniforms exactly similar to those of their 
executive brethren, except that the distinctive colour 
between the lace on the sleeves will be retained. 
They will also keep their present titles, and there 
will be no change in their status as regards command. 
On the other hand, four years after promotion to 
lieutenant-commander they will receive one pound a 
day instead of eighteen shillings as at present, and 
two years later the pay will be increased by another 
florin a day. Thus it comes about at last that the 
engineer officers of the old system are given their 
desire, and are absorbed into the executive branch 
like engineers who have joined under the new system, 
which was first made public at another Christmas-time 
twelve years ago. Henceforth there will be no 
distinction between any engineer officers, and the 
friction that has existed hitherto will disappear. 
We cannot but associate this admirable step with the 
return of Lord Fisher to the Admiralty, who thus 
completes the great scheme of which he was the 
author. We are far from saying that all the griev- 
ances of the engine-room are removed by this new 
regulation, but one at least has gone, and we may hope 
tu see others removed as a special recognition of the 
magnificent work done by naval engineers of all 
grades in the war. Not till it is all over shall we know 
how much has depended on them, and with what 
courage and efficiency they have carried out their 
duties, hopelessly buried in the bowels of ships 
which may be consigned at any moment to the 
bottom by the enemy’s mines and torpedoes. 


Naval Activities—The Falkland Islands Battle. 


THE most important naval action yet fought 
—the battle of the Falkland Islands—falls to the 
record of December. At half-past seven on the 
morning of the 8th a British squadron under the 
command of Vice-admiral Sir F. D. Sturdee sighted 
the German cruisers Scharnhorst, Gneisenau, Niirn- 
berg, Leipzig and Dresden near the Falkland Islands 
in the South Atlantic. A chase apparently ensued, 
and at one o’clock in the afternoon, we gather, action 
began. The fight continued, with intervals, for five 
hours, and ended with the sinking of the Gneisenau. 
The Scharnhorst, the flag-ship of Admiral von Spee, 
was sunk two hours before. Meanwhile, the 
German light cruisers had scattered, and were being 
pursued, The Niirnberg and Leipzig were overtaken 
and sunk, but the Dresden escaped, and up to the 
moment of writing has not been publicly heard of 
again. Two colliers in attendance on the German 
squadron were also captured and ultimately sunk. 
The British casualties amounted to seven men killed 
and four wounded. About 100 German sailors from 
the Gneisenau and Leipzig were rescued. The exact 
composition of the British squadron is still unknown 
to the public, but there is little or no doubt that 
the Invincible and Inflexible were present. Accord- 
ing to a Reuter telegram from Monte Video published 
in the daily Press, the battle-cruiser Invincible shows 
signs of having been struck by six shells. It may be 
accepted as accurate that the squadron was despatched 
to the South Atlantic after the unfortunate action off 
Coronel on November jst, and that it was acting in 
conjunction with Japanese and Australian vessels 
farther to the west. All the German vessels based, 
at. the outbreak of the war, on Tsing-Tao have now 





been destroyed, and with the exception of the light 
cruisers Dresden and Karlsruhe and one or more 
armed merchantmen, the German fleet is believed 
to be entirely confined within the boundaries of the 
North Sea. 


The East Coast Raid. 


On the morning of Wednesday, the 11th, 
a strong force of German ships, consisting apparently 
of five battle-cruisers and two armoured cruisers, 
appeared off the Yorkshire coast, having slipped 
across the North Sea under cover of darkness and 
mist. At 8.15 a.m. three of the ships, two battle- 
cruisers and an armoured cruiser, opened fire on 
Hartlepool and West Hartlepool. Our land batteries 
replied with, apparently, some effect. At ten minutes 
to nine the bombardment ceased, and the enemy’s 
ships steamed off. Thereafter they were apparently 
engaged ineffectively by some British patrol vessels, 
among which were the “E” or “ River” class 
destroyer Doon, the ‘‘ K ”’ class destroyer Hardy and 
the light cruiser, Patrol, a sister ship of the ill-fated 
Pathfinder. These vessels suffered casualties amount- 
ing to seven killed and thirty wounded. The damage 
inflicted on the Hartlepools was very extensive. A 
fairly full account of it, from our North of England 
correspondent, appeared in last week’s issue. The 
death roll among the inhabitants, according to the 
latest available information, amounts to 106, while 
between four and five hundred persons were injured. 
Seven soldiers were killed and fourteen wounded. 
Simultaneously, a battle-cruiser and an armoured 
cruiser fired fifty rounds or so into Scarborough. 
The damage to property was great, but fortunately 
the casualties were smaller. These to date amount to 
eighteen killed and about a hundred injured. Two 
battle-cruisers also bombarded Whitby, doing con- 
siderable damage. The death roll here now amounts 
to three, while half a dozen people were injured. 
Payment for damage to property and compensation 
for the loss of life and injuries inflicted on the civil 
population is to be made out of the nation’s purse. 
The correct view to take of this, in many aspects, 
brutal raid, is undoubtedly the official one, namely, 
that in itself it has no military significance. The 
facts so far known to us seem to point the moral of a 
yet stronger Navy, one strong enough, that is, to 
deal with such minor operations as this without 
deflecting any portion of the requisite strength from 
strategically important stations. 


A Submarine Exploit. 


On Sunday, the 13th, the British submarine 
B 11, under the command of Lieutenant-Commander 
N. D. Holbrook, penetrated half-way up the Dar- 
danelles and torpedoed and sank the Turkish battle- 
ship Messudiyeh. The exploit was carried out in 
face of a difficult current and involved diving under 
five rows of mines. On the return journey the sub- 
marine was pursued by gun fire and torpedo boats, 
and on one occasion had to remain subm:rged for 
nine hours. Lieuten nt-Commander Holbrook has 
since been awarded the Victoria Cross, the first naval 
recipient of the honour in the war. The Messudiyeh 
was forty years old, having been built at Blackwall 
in 1874. She was reconstructed at Genoa in 1902. 
Her main armament consisted of two 9. 2in. and twelve 
Gin. guns. Her guns were modern, as were her 
engines and boilers and portions of her armour. Her 
destruction is ‘‘of no military significance,’ but 
may well prove of considerable politica importance, 
for in spite of her age she was quite an important 
element of the Turkish navy Her destroyer, the 
B 11, dates from 1905, and compared with our latest 
“E” and “F” classes of submarines, is quite a 
small vessel, a fact probably in her favour in her 





daring enterprise. She has a surface displacement 
of 280 tons, and with 600 and 200 horse-power 
respectively travels at a maximum of 13 and 8 knots 
on the surface and when submerged. She carries 
two torpedo tubes. A great deai too much was, 
in our opinion, made of the exploit in the London 
daily Press. The occurrence possesses certain aspects 
of technical interest. But beyond that, while recog- 
nising and admiring the daring displayed by the 
commander and crew of the submarine, we hesitate 
to go. 


Other Naval Events. 


WHILE the three naval incidents above 
recorded have dominated the month’s news from 
the sea, there have been several minor events worthy 
of being mentioned. Thus at 6.30 a.m. on the 10th 
the inhabitants of Dover were awakened by “a 
furious cannonade”’ from the batteries. About 
200 shots were said to have been fired, and it was 
currently reported that “‘ about half a dozen ’’ German 
submarines had been making an effort to enter the 
Admiralty harbour. Two or three were stated to 
have been sunk. The Admiralty has not con- 
firmed the report, and we may almost certainly 
set it down as imaginary. On the 15th the 
Court of Inquiry appointed in connection with the 
loss of the battleship Bulwark, which blew up off 
Sheerness on November 26th, reported that the 
disaster. was caused by an accidental ignition of 
ammunition on board the ship.- There was no evidence, 
it was added, to show that treachery or the enemy 
had been at work. On the 17th it was officially 
announced from Petrograd that the German armoured 
cruiser Friedrich Karl had been sunk in the Baltic. 
The disaster was apparently caused by a mine, and 
occurred at the end of November. This vessel was 
considerably less powerful than the Scharnhorst. 
She was, in fact, almost identical with the Yorck. 
If the reports concerning the loss of the Friedrich 
Karl and the Yorck are correct, Cermany now 
possesses only five armoured cruisers, to which, 
however, must be added five big protected cruisers 
dating from 1897. On the 17th the new light cruiser 
Caroline was delivered complete from the hands of 
her builders, Cammell, Laird and Co., after satis- 
factory trials on the 15th. Her keel was laid down on 
January 28th, 1914, and she was launched on 
September 2lst. The contract date for delivery was 
May 2lIst, 1915, so that five months have been cut 
off her period of building and completion. ‘The 
Caroline is one of eight sister ships, forming an im- 
proved “‘ Arethusa”’ class. She carries three 6in. 
and six 4in. guns. On the 21st the Austrian sub- 
marine U 12 fired two torpedoes at a French battle- 
ship of the ‘‘Courbet” type. An official Vienna 
message claims that both torpedoes hit their mark. 
From Paris it is officially announced that one of 
the torpedoes struck the battleship in the bows and 
exploded. The damage caused was unimportant, 
and there were no casualties. 


Aeronautical Activities—Raids on the South- 
East Coast. 


At about eleven o'clock on the morning 
of the 24th a German aeroplane was sighted over 
Dover. It dropped a bomb, which exploded in a 
garden, but did no damage. The hostile aeroplane 
emerged from the fog for but a few seconds, when it 
left again over the sea. British aviators went up at 
once, but could not catch sight of the enemy. Next 
day, Christmas, at abovt 12.30 p.m.,a similar visit 
was paid to Sheerness. The machine was sighted 
flying very high from east to west. No bombs were 
reported to have been dropped. Anti-aircraft guns 
are unofficially stated to have been brought into 
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action, while British aviators rose to pursue the 
enemy. The German, according to the official 
announcement, was hit three or four times, and driven 
off to sea. These air “raids”? have thus proved 
perfectly futile in spite of the prevalence of fog on 
both occasions. What they were intended to effect 
we cannot surmise. The country learnt of them with 
perfect indifference, and duly noted that the long- 
talked-of aerial invasion of Great Britain is pre- 
sumably to be made with aeroplanes and not, after 
all, with Zeppelins. The weather conditions chosen 
for the accomplishment of the raids preclude the 
supposition that reconnaissance was intended. Indeed, 
it seems certain that their deliberate object was 
purely theatrical. Although the enemy succeeded 
merely in smelling the fringe of our shores, sufficient 
no doubt was done temporarily to pacify those of 
the Kaiser’s subjects who, having heard a rumour 
of Britain’s aerial supremacy, had grown uneasy 
about German military aeronautics. Before the war 
there was quite a considerable volume of opinion in 
Germany opposed to the perpetuation of the dirigible 
balloon. For a little while longer perhaps Count 
Zeppelin’s prodigies will, with further aeroplane 
raids as a blind, maintain their seclusion and: their 
theoretical reputation. But public opinion will 
drive them forth at last to take their share of the 
work. We have no fear of the consequences. 


The Cuxhaven Air Raid. 


WHATEVER military value it may have 
and we believe that to be considerable—the technical 
interest of the British seaplane raid on Cuxhaven 
is so great that we have no hesitation in speaking of 
this feat as the most important aeronautical achieve- 
ment of the war so far. Let us first record briefly 
what happened. Last Friday, Christmas Day, seven 
naval seaplanes were taken to a point near Heligo- 
land. Presumably they were transported there. 
They were provided with an escort consisting of the 
new light cruisers Undaunted and Arethusa, together 
with a force of destroyers and submarines. At day- 
break the seven seaplanes. set off on a journey of 
about forty miles to the Schillig Roads, Cuxhaven, 
where they delivered bombs on the German warships 
there assembled, and on certain points of military 
significance. Meanwhile the ships of the escort had 
been observed from Heligoland by the enemy. 
Strangely enough, perhaps wisely, no surface vessel 
was sent against them. Instead, two Zeppelins, 
three or four seaplanes and several submarines were 
despatched to the attack. Then ensued a battle 
in three planes. Our submarines, apparently, took 
no combative part in the action, but our cruisers and 
destroyers were attacked by the torpedoes of the 
enemy's submarines and by bombs from his seaplanes 
and dirigible balloons. By rapid manoeuvring and 
by the activity of our destroyers, the submarine 
torpedo attacks were frustrated. The bombs from 
the hostile seaplanes did no damage whatever, 
although some seem to have fallen fairly close to our 
ships. As for the Zeppelins, these “were easily 
put to flight by the guns of the Undaunted and 
Arethusa.” For three hours our ships remained off 
the enemy’s coast, with, we presume, the seaplane 
mother ships somewhere in the background. At 
the end of this time three of the raiding aviators had 
returned. They, with their machines, were safely 
taken on board, and the fleet steamed away. Our 
submarines remained behind or waited  else- 
where, as had been arranged, and picked up three 
others of the pilots who returned later. The seventh 
pilot, Flight-Commander F. E. T. Hewlett, R.N., 
is still missing. His machine was observed in a 
wrecked condition about eight miles from Heligoland. 
As the submarines could not hope to tow the three 
seaplanes, the machines were sunk to prevent the 
enemy benefiting by their capture. The presence of 
fog considerably hampered and assisted both sides 
in the engagement. 


Other Aeronautical Events. 


As if still further to emphasise the futility 
of the dirigible balloon, an essay was made by a 
Zeppelin on the 26th to work destruction in the town 
of Nancy. The attack was delivered at 5.20 in the 
morning, and fourteen bombs in all were dropped, 
““without there being any military grounds for 
doing so.” On Christmas Eve Squadron-Com- 
mander R. B. Davies, R.N., visited Brussels on 
a Maurice-Farman biplane. A shed there was reported 
to contain a Parseval airship, and passing over it 
Commander Davies Jaunched eight bombs against 
it, six of which are believed to have struck their 
objective. Then returning, he discharged four more 
bombs on the shed. Clouds of smoke arose, but the 


precise damage inflicted has not been made known. 





HARBOURS AND WATERWAYS, 1914. 


DuRING the past year there has been a lull in the 
works going on for providing deep-water accommoda- 
tions for the increasing size of ships in the mercantile 
marine. ‘Two large docks, one on the East and the 
other on the West Coast, which were commenced some 
years ago, have been opened for traffic, but the year 
has not been marked by the commencement of any 
new work of this character. The only other event 
of any importance is the opening for traffic of the 
Panama Canal. 


Port of London. 


The trade of this port, as shown by the returns for 
the year ending in March last, has exceeded all 
previous records. The total net tonnage of the 
vessels which arrived and departed during the year 
amounted to over forty million tons, an increase over 
the previous year of nearly two and a-half million 
tons. The articles on which increases were most 
marked were grain, seed, sugar, tobacco and wood. 
Comparing London with other ports, the value of ex- 
ports and imports was 383} millions of pounds. Liver- 
pool comes second with 373} million, Hull 805, Man- 
chester 563, Southampton 52, and Glasgow 503. With 
regard to financial matters, the revenue amounted 
to 3$ million pounds, leaving a balance over expendi- 
ture on working of 1} million. There was expended 
during the year on improvement works, dredging 
and deepening the channel, over £70,000. The works 
proposed for improving the port, under the scheme 
sanctioned three years ago, were estimated to cost 
143 million pounds, of which four million pounds 
were to be applied to works of most urgent import- 
ance and now in progress. These include the deepen- 
ing and improvement of the channel, the construction 
of the new Albert Dock, and improvements required 
in adding to the depth of water in the older docks. 
All these works have been vigorously proceeded with. 
With regard to the Albert Dock work, the contract 
for the gates, lock bridges and other appliances was 
placed in the hands of a German firm, whose price 
was the lowest of those tendering. Owing to the 
war this tender has had to be cancelled, and the work 
is now in the hands of Sir W. Arrol and Co. With 
regard to the improvement of the waterway, it has 
been decided to extend the widening of the channel 
to 1000ft. about a mile further up the river than was 
originally intended, and this will now be carried out 
to above Erith. 


Liverpool. 


The annual report ending in July as to the improve- 
ment of the entrance to the river Mersey shows that 
1,130,800 tons of sand were dredged out of the bar 
channel, 8,929,670 from the Queen’s channel, and 
6,143,900 from the Crosby channel, the total quantity 
amounting to 16 million tons, and the grand total 
since the commencement of the work in 1890 to over 
220 million tons. 


Manchester Ship Canal. 


The twentieth annual report issued to the share- 
holders for the year ending March last shows the most 
satisfactory statement as to the working and finances 
of the company that has yet been issued. A net 
income of £356,000 had been earned, showing an 
increase of £21,700 over the previous year. The 
toll-paying merchandise had increased from 34 million 
tons in the previous year to 5} millions, and this in 
spite of a strike which lasted more than a fortnight. 
For the first time in the history of the company there 
was a balance available of £34,742, out of which in- 
terest at the rate of 2} per cent. was paid to the 
Corporation of Manchester. There does not, how- 
ever, appear to be much chance of any dividends for 
the shareholders, as the resources of the canal are 
already used to the utmost limits. 


Hartlepool. 


The North-Eastern Railway Company is widening 
and deepening the entrance leading from the old 
harbour at West Hartlepool to the north basin. Each 
passage of the new entrance is to be 70ft. wide in 
place of 60ft. provided by the existing passage. 
The contract for the three pairs of gates and other 
ironwork required for this work was let to a German 
firm, but in consequence of the war this contract had 
to be rescinded and is now placed in the hands of 
Sir W. Armstrong and Co. 


Hull. 


The new Joint Dock—see one of our Supplements 
to-day—built by the North-Eastern and Hull and 
Barnsley Railway Companies, the largest on the North 
East Coast, which was commenced in 1909, was 
opened by the King in June last. The water area of 
this dock is 85 acres and there is a length of 8162ft. 
of quay. The lock is 750ft. long by 83ft. wide; the 
depth of water over the sill at H.W.O.S.T. is 42}ft. 
There are also two graving docks, the largest being 
550ft. long. For dealing with coal there are five 
electric belts, one fixed and one movable hoist, the 
whole having a capacity of 5000 tons an hour. The 
contractors for the works were §. Pearson and Son, 





Ltd. An illustrated description of this dock was 
given in THe ENGINEER in the numbers for July 19th 
and 26th. The Humber Conservancy Board has 
decided to expend £25,000 on a training wall in the 
Humber along the north side of Read’s Island. At 
Grimsby, in order to provide for the increasing tra/iic 
of the fishing trawlers, which amount to 650, the 
amount of fish dealt with exceeding 200,000 tous in 
a year, the Great Central Railway has decided (vy 
construct a new fish dock 30 acres in extent. 


Dover. 


The Navy Estimates for last year included a sun 
of £27,000 for the erection of a parapet wall on tie 
southern breakwater. This dock, which covers 
610 acres, and was reported as completed three years 
ago, has never been of any use for the purpose for 
which it was intended, the only warships that enter 
the dock being occasionally a few small destroyers. 
It is reported as affording little or no protection {or 
vessels lying inside it, and owing to the difficulty «f 
entrance almost impossible for vessels to enter 11, 
stormy weather. The amount expended in dredgit:. 
and removing the sand that is carried in has vari < 
from £13,000 to £62,000 a year. 


Newport. 


This is the natural port for the shipment for tle 
eastern portion of the Welsh coalfield, over seven 
millions of tons of coal being shipped yearly. In 
July last the new entrance lock of the south dock 
extension was opened, completing the scheme oj 
dock improvement that has been under way for thi 
last nine years. This dock covers 96 acres and is 
4000ft. long by 1000ft. wide. The lock is 1000it. 
wide and is provided with three sets of gates giving 
alternatively lengths of 1000ft., 600ft., and 400/t. 
The depth of water on the sill is 45ft. at 8.1. 
and 20ft. N.T. A channel two miles long has 
been dredged from the mouth of the river Usk to 
the lock, having a bottom width of 650ft. Provision 
has been made for pumping ten million gallons of 
water per hour into the dock. It will be remembere«| 
that a terrible disaster occurred during the construc- 
tion of this dock owing to the collapse of the timberiny 
of one of the trenches, when thirty-eight lives were 
lost. It was a pure accident and no blame was 
attached to those in charge of the works. The con- 
tractors for the dock were Easton Gibb and Son, 
Ltd., the sum involved in carrying out the works 
amounting to about two millions. An _ illustrated 
account of these works was given in THE ENGINEER 


of July 17th. 
Ribble Navigation. 


The annual report of Mr. Barron, the engineer of 
the Commissioners, shows that the improvement of 
the channel of this river, which has been going on 
since the extension of the training walls, has continued 
and during the last year with which the report deals, 
the area of the sand between the walls has been reduced 
by natural scour by 21 acres and the depth of water 
available for navigation increased over that area. 
Under the parliamentary powers obtained in thc 
previous session it is intended to obtain additional 
dredging machinery for the purpose of deepening 
the upper part of the channel, the bed of which con- 
sists of clay and hard material not removable by 
scour, to 27ft. at H.W.S.T. 


Scotland. 


The new granary on the Clyde, which has been in 
course of construction for some time past, was com- 
pleted during the year. This granary is provided 
with two travelling elevators each capable of handling 
250 tons of grain an hour and has a storage capacity 
of 31,000 tons. 

The prospects of the smaller harbours in Scotland 
appear to be good, judging by the considerable sums 
which are being expended on their improvement and 
the number of grants made by the Board of Trade 
towards the new works which are being carried out. 
At Buckie £163,895 is being laid out on new harbour 
works, of which £44,000 is to be advanced by the 
Government. At Leith considerable improvements 
are being made in the Albert basin. New harbour 
accommodation is to be provided between Leith and 
Newhaven, on which it is proposed to expend £300,000 
in the next six or eight years. The full scheme for 
which parliamentary powers have been obtained 
amounts to nearly half a million. At Fraserburgh 
a new harbour has been constructed, which is to be 
used both for naval, commercial, and fishery pur- 
poses. 

The great naval base at Rosyth, the construction 
of which wassanctioned in 1903, though the works were 
not begun until 1909, has been making satisfactory 
progress by Easton Gibb and Son, Limited, the con- 
tractors for the work. The contract includes the 
construction of a main deep-water basin covering 
55 acres with entrance channel from the fairway, 
having sufficient depth for large vessels to pass throug! 
at any state of the tides ; three graving docks 750tt. 
long and 110ft. wide. These works involve the 
reclamation of 300 acres of land from the sea. The 
sea wall for this is built on concrete monolithic piers 
40ft. square. The contract time for the completion 
of the contract has two years yet to run, and it is 
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anticipated that the works will be completed within 
this time. About 3000 men are employed on the 
work now going on, and it is estimated that at least 
g000 houses will have to be provided for the per- 
manent staff and workmen, nearly all of which have 
yet to be erected. 


Canals. 


The only movement made as to carrying out the 
various schemes that were submitted to the Canal 
Commission was that relating to the communication 
between the Humber and the central part of Eng- 
land. The Nottingham City Council had under con- 
sideration a scheme for improving the communication 
between Nottingham and the Humber at a cost of 
£150,000. The Trent Navigation Commissioners have 
control over the waterway between Gainsborough 
and Nottingham, whence access by water is obtained 
to Leicester, Loughborough, and other towns in the 
Midland counties. Owing, however, to the unsatis- 
factory state of the river Trent between Newark and 
Nottingham great delay is frequently occasioned for 
want of sufficient depth of water. By the scheme 
proposed: it was intended to make the river available 
for 100-ton barges. Four new locks were also in- 
cluded in the scheme, as well as the dredging and 
deepening of the channel. The Development Com- 
missioners had originally undertaken to contribute 
£50,000 towards this scheme, but afterwards withdrew 
the offer, and the scheme was eventually indefinitely 
postponed, As we go to press, however, we hear 
that the matter is to be again opened up. 


The Suez Canal. 


The report of this company shows that the tonnage 
of British shipping making use of this canal for the 
year 1913 was 795,137 tons, showing for the first time 
a decrease of traftic. German and French vessels 
showed a slight increase. Works for the improve- 
ment of the waterway are being carried out, as recom- 
mended by the International Commission. The maxi- 
mum draught of water is now 29ft., an increase of 44ft. 
over that of 1870. The increase has latterly been at 
the rate of 1ft. in every three years. When the canal 
was opened in 1869 the available navigable width 
was 72ft. and depth 26ft. 2in. In 1913 this had been 
increased to 147}ft. over a length of 85 miles and 
328ft. over a distance of 20 miles. The last scheme 
makes provision for 40ft. in depth and 197ft. in 
width. The western breakwater has been extended 
2700 yards at a cost of £600,000. 


Panama Canal. 


This canal was opened for traffic during the past 
year. Originally commenced by a French company, 
it was transferred to the United States in 1901. Two 
years were occupied in engineering inquiries, and 
sanction was finally obtained for a canal with locks 
in 1906. Another year was occupied in preliminary 
works and excavation was commenced at the end of 
1907. In May of last year vessels of small size were 
able to pass through the canal, but owing to land- 
slides in the Culebra cutting the regular opening was 
delayed till the end of last June, and the waterway 
was Officially opened in August. In October the 
first vessel reached Liverpool after passing through 
the canal. The time required to pass a vessel through 
the locks, with a lift of 85ft., is seventy minutes. 








WATER SUPPLY IN 1914. 


THE various large works now being carried out in 
this country have all progressed satisfactorily during 
the past year. Some of the more important have 
been completed during the period under review. We 
refer to them in what follows, and we also make 
mention of some of the very many other works 
which are in progress in this country and abroad, 
though lack of space has precluded reference being 
made to many which are of considerable importance. 


The Metropolitan Water Board. 


Durtnc the past year the contract was let for the 
construction of two reservoirs in the Thames Valley 
near Laleham and Littleton. These reservoirs, the 
work on which is now proceeding, will have a com- 
bined capaci y of 7000 million gallons. The contract 
includes the construction of an intake channel from the 
river just below Penton Hook, with inlet, outlet and 
other incidental works. The water abstracted from 
the river will be gauged through three Venturi 
meters, each capable of registering amounts between 
10 million and 100 million gallons per day. Venturi 
meters are also to’ be provided at the outlet for 
measuring the water supplied from the reservoirs. 
The outlet pipes are to be 7ft. in diameter, and 
arrangements will be made for discharging water 
either into the existing Staines aqueduct, which runs 
along the northern side of the reservoirs, or into the 
7ft. diameter main conveying the water to Kempton 
Park, where it is intended to construct additional 
filter beds. From there a pipe of smaller diameter 
will be laid to supply water to the Board’s existing 
Hampton works. 

A service reservoir is being constructed at Shooters’ 





Hill. It will contain approximately 1,000,000 gallons. 
Two other reservoirs, each to contain 300,000 gallons, 
are being built at Westerham Hill and Betsom’s Hill 
respectively. These reservoirs are to have side walls 
and floors of mass concrete, with roofs of reinforced 
concrete, and they will be lined completely with 
asphalt. 

A tunnel 16ft. internal diameter and lined with 
cast iron segments, has been driven through the 
London clay under the Thames between Twickenham 
and Richmond, and three lines of 36in. and one line 
of 30in. steel mains are now being laid in it. 

A new well at Shortlands in Kent has been com- 
pleted, and tenders have been invited for the erection 
of pumping station buildings. 

A water tower containing an elevated steel tank 
to contain 30,000 gallons has been completed in the 
neighbourhood of Potter’s Bar, and has been brought 
into use. Additional pumping stations at Crickle- 
wood and Fortis Green have been put into service. 
Each of these installations consist of three units, 
each comprising 160 brake horse-power  three- 
cylinder Diesel engines, driving horizontal three- 
throw pumps through helical gearing. 


Messrs. Bryan and Walter Hunter. 


Two prominent figures who were for many years 
past associated with London water supply have 
unhappily been lost during the past year. We 
refer to Mr. W. B. Bryan and Mr. Walter Hunter, 
who died in October and September respectively. 
Both were seized with illness when actually engaged 
in their professional duties, and both passed away 
with almost equally tragic suddenness, Mr. Bryan 
during the night after his seizure and Mr. Hunter 
after only two days’ illness. Mr. Bryan, it will be 
remembered, had been the chief engineer of the 
Metropolitan Water Board since its constitution, 
and previously to that time had been chief engineer 
of the old East London Waterworks Company. Mr. 
Walter Hunter was responsible for the initiation and 
carrying out of the Staines reservoirs scheme. The 
position of chief engineer of the Water Board has been 
filled by Mr. J. W. Restler, M. Inst. C.E., who was 
originally the chief engineer of the old Southwark 
and Vauxhall Water Company, and subsequently 
deputy chief engineer of the Water Board. 


Birkeohead’s Alwen Scheme. 


During the past twelve months the masonry dam 
of the impounding reservoir on the Alwen has been 
brought up to crest level 90ft. above the bed of the 
stream. ‘Trench excavation is proceeding for the 
small subsidiary earth embankment. The peat 
which formerly existed over nearly the whole water 
area of the reservoir has now been removed, the 
total excavation of it to date amounting to 1,059,000 
cubic yards. In order to prevent erosion of the 
surrounding peat, a dry rubble wall has been con- 
structed for the greater length of the shore line. A 
residuum lodge has been formed at the upper end of 
the reservoir by means of a low masonry dam or 
weir across the Alwen. <A covered service reservoir 
to hold 30 million gallons, is being constructed at 
Thingwall about 33 miles from Birkenhead. This 
is a concrete structure reinforced with steel girders. 
It is hexagonal in shape. The floor is of concrete 
covered with asphalt, and the concreting has now 
been completed. The side walls are to be of concrete 
faced with brickwork, designed so as to act as a series 
of horizontal arches. Asphalt is placed between the 
brickwork and the concrete, and it will be continuous 
with the floor asphalt. The side walls are now up to 
the level of the roof. They are to be backed up with 
an embankment which is partially eompleted, and 
the thrust of the horizontal arches when the reservoir 
is empty is to be transmitted, by steel girders which 
are buried in the concrete, to the floor and roof. The 
latter is to consist of domes. Each dome is to be 
supported on reinforced concrete groins springing 
from six pillars. There are to be 217 of these domes. 
The pillars are nearly all built, and the work on the 
groins has been started. The most difficult portion 
of the aqueduct is that which crosses the tidal estuary 
of the river Dee, in the neighbourhood of Connah’s 
Quay. It is intended to carry the pipes in a tunnel 
driven, by means of compressed air, below the navig- 
able channel. The contract for this work was let 
in April last, but so far little progress has been made. 
It has been decided to use mechanical filters in con- 
junction with chemicals to remove the peat stain 
and to harden the water artificially. These filters 
are to deal with 7,000,000 gallons per day, which is 
the yield of the drainage area after the compensation 
water is deducted. 


The Derwent Valley. 


The work at the Howden reservoir has been com- 
pleted, and water was supplied during the whole 
year to the towns represented on the Derwent Valley 
Water Board. At the Derwent dam the work is now 
approaching completion. The valves have been 
closed to store water in the reservoir. The refilling 
of each wing trench with concrete is practically 
finished. The openings which carried the river 
and railway through the dam during construc- 
tion have been built up. There is still some work 
remaining to be done at the pool at the foot of the 





dam and at the junction of the east wing trench 
with the main body of the dam. The new road below 
the dam and along the west side of the reservoir has 
been completed, but is not yet open for traffic. 


Glasgow Water Supply. 


The Loch Arklet works, which have increased 
Glasgow’s available supply of water by about 12 
million gallons per day, and to which reference was 
made in our last annual article, were brought into 
service in June last and afforded a satisfactory 
supply during the drought which was so much felt 
in Scotland during the autumn. Having regard to 
the fact that even with this addition, Glasgow would, 
if nothing further were done, come to the end of 
its tether at the end of another six years, attempts 
were made during the year to acquire another 
source on which to draw. In the first instance, 
powers were sought to tap Lochs Voile and Doine 
and to divert the water so obtained into Loch Katrine 
by means of a tunnel six miles long. Had this scheme 
received sanction, an additional 40 to 50 million 
gallons per day would have been at Glasgow’s dis- 
posal; but the Bill embodying it was thrown out 
by a Select Committee of the House of Lords after 
the promoters’ evidence only had been heard. Itshould 
be explained that there was a large amount of opposi- 
tion from the towns and villages in the Forth Valley, 
which claimed that the discharge from the two lochs 
should be allowed to continue to flow eastwards 
into the Firth of Forth, and not be diverted to the 
west of the watershed. As a matter of fact, however, 
the opponents of the Bill were never called upon to 
state their cases. With the dismissal of this proposal 
the Glasgow water authorities were again faced with 
the problem of where to go to obtain more water, 
and later in the year it was suggested to utilise the 
waters of the river Turk, a tributary of Loch Ven- 
nacher, which lies to the east of Loch Katrine. This 
scheme which has, however, only progressed so far 
that a Bill has been deposited in Parliament, would, 
it is understood, were it carried out, render Glasgow’s 
position, so far as water supply is concerned, safe for 
a good number of years to come. , 


Diesel Driven Pumping Plants. 


Several waterworks’ pumping plants have been put 
to work during the year. We may mention two of 
them as possessing interesting features. For instance, 
at Limpsfield, the bore-hole is 500ft. deep and 14in. 
diameter. The water, which is derived from the 
Lower Green Sand, is heavily charged with very fine 
sand, which it was considered would quickly wear 
out a reciprocating pump. An air lift was therefore 
decided upon. The air lift pipe is taken down 378ft. 
and a pressure of 94 1b. per square inch is required 
to lift the water—14,500 gallons per hour—through 
the necessary height—171ft. The well pumping 
plant consists of a three-cylinder 150 horse-power 
Mirrlees-Diesel engine, driving two Reavell air com- 
pressors. A further Mirrlees-Diesel engine drives 
three-throw force pumps to raise the water a further 
260ft. At Ipswich a Sulzer-Diesel engine is used. 
It has four cylinders and develops 140 brake horse- 
power. Its shaft is connected to a vertical pump 
shaft by means of machine-cut double-helical gear, 
which gives a pump speed of 900 revolutions, with 
an engine speed of 330. Flexible couplings of the 
rubber pin type are provided between the engine 
shaft and the gearing and between the gearing and 
the pump shaft. The pump is of the three-stage 
high-lift type. The pump shaft and rising main, 
together with the pump, are suspended from four 
girders at the top of the well. The vertical shaft 
driving the pump is 80ft. long. The rising main is 
16in. in diameter. The pump is designed to lift 
1850 gallons per minute against a head of 164ft., 
and 1400 gallons per minute against a head of 216ft. 
The fuel cost of pumping 1000 gallons lifted 100ft., 
with oil at £3 13s. per ton, and including the cost of 
paraffin, which is used for a short period each run, 
worked out over a period of eight months at .136d. 


The Effect of Incrustation in Water Mains. 


Some interesting facts regarding the depreciation 
in the carrying capacity of water mains brought 
about by incrustation were published during the 
year. We may first of all refer to one of the two 
mains bringing Lintrathen water to the city of 
Dundee. This main was laid in 1889, and when 
tested at the end of March of that year it was found 
to be delivering at the rate of 9,900,000 gallons per 
day. Tested recently, it was found that only 6,337,000 
gallons were passing. This showed that in the 
twenty-five years since the main was laid, its carry- 
ing capacity had fallen off some 36 per cent. Then, 
again, a 15in. main bringing water from near Holm- 
firth into Batley—a distance of about seventeen 
miles—was laid in 1875, and at that time was capable 
of passing some 1,680,000 gallons per day. The 
water coming through is of excellent quality, and 
possesses only two degrees of hardness. In 1893 
it was found that only 1,400,000 gallons were passing ; 
in 1895, 1,387,000; in 1902, 1,347,000; in 1907, 
1,262,000 ; and in 1911, only 1,092,936. In thirty- 
six years, therefore, the main had lost 35 per cent. 
of its carrying capacity. “In this particular case, 
it then became a question as to whether the main 
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should be scraped or a new main laid, and Mr. J. C. 
Barrowclough went into ‘the question. He estimated 
that whereas scraping would cost about £1500, a 
new main would call for an expenditure of £40,000, 
and it was decided to scrape. The work, which was 
described in a paper read before the Institution of 
Water Engineers at its meeting in December, was 
satisfactorily carried out. Operations were begun in 
the early part of 1912, when a trial length of 2600 
yards was successfully cleared. The scraping of the 
whole main was finally completed in the early part 
of 1914, the various operations having been carried 
out at carefully chosen times, so as to interfere 
as little as possible with the supply. The amount of 
incrustation removed was found to average 28 lb. 
per yard, or 22 tons per mile. When tested on the 
completion of the work the main was found to be 
discharging at the rate of 1,527,462 gallons per day, 
so that the scraping had made an improvement of 
434,526 gallons per day, or nearly 75 per cent. of 
what had been lost, though the original carrying 
capacity—1,680,000 gallons per day—was not re- 
gained. The cost of the work was £1250, or £250 
less than had been estimated. 


Rainfall and Supplies. 


The rainfall during the year was, in parts, ex- 
ceedingly irregular, and there were in some locali- 
ties long periods of drought, or, at any rate, of 
very slight precipitation. The result was that 
in more than one place the lack of water was 
severely felt. Here in London the reservoirs had 
to be drawn on freely. Parts of the Midlands were 
heavily taxed, and throughout southern Scotland 
and in other areas in this.country and Ireland, the 
. autumn was a_ period of anxiety to many water 
authorities. In not a few places temporary sources 
had to be resorted to. The West Gloucestershire 
Company, for example, put down a subsidiary plant 
to pump the water from a disused colliery shaft. 
This plant, which is an excellent example of mecha- 
nical engineering and of arrangements made to suit 
existing circumstances, we hope to describe in a 
later issue. On the other hand, a curious example of 
an intermittent stream, instead of drying up, making 
its reappearance after a lengthy period, was afforded 
by the Croydon “ Bourne Flow.” This ‘* Bourne 
Flow,” or “ Woe water” as it is called locally, has 
reappeared in the Caterham Valley at irregular 
intervals for upwards of 600 years, and formerly 
its appearance used to be considered as a sign of 
international calamity. The stream was flowing for 
some weeks in May last, but showed signs of dis- 
appearing at the end of that month. It is doubtless 
caused by the overflowing of underground reservoirs 
or channels, which are only affected months after 
the actual rainfall affecting them has occurred. As 
a contrast with the position of those authorities 
which have been hard put to it to maintain their 
supplies, mention may be made of the Tees Valley 
Water Board. This body, having some time ago 
been faced with the necessity of providing further 
storage to meet the demand made upon it, constructed 
a new reservoir. Now, however, the water consumed 
in the district is less than it was some eight years 
ago, this state of affairs being attributed to the fact 
that so many~- works in the neighbourhood have 
adopted electric power, obtained from a central 
source, that the consumption of water in them has 
materially decreased. We understand that, at the 
moment, the pre-existing supply of water is 
sufficient for the needs of the area, and that the new 
reservoir is not being drawn upon. As the district 
is growing, however, it will not be long before it will 
be required. 


New Water Works Opened. 


In the beginning of April the new waterworks of 
the Neath Rural District Council were formally 
put into service. These works which were under 
construction for some seven years and which 
cost about £275,000, include a reservoir at Ystrad- 
fellte, in Breconshire. The dam forming the reservoir 
has a length of 1056ft., and the reservoir itself im- 
pounds 700 million gallons of water. 

In January a new waterworks designed for the 
Portland Urban District Council by its then engineer, 
Mr. R. Stevenson Henshaw, who is now Surveyor of 
Wellingborough, were formally opened. The works 
consist of a 24in. and a 10in. bore-holes provided with 
a double-acting, double-bucket or concertina bore- 
hole pumps, the buckets for the 24in. bore-hole being 
i3in. diameter by 2ft. 3in. stroke, and working at 
22 revolutions per minute. The steel main extends 
to a depth of 207ft. 6in. from the engine-house floor, 
with the pump head resting on the bottom of the 
pump chamber. Solid rods are used for the lower 
bucket and tubular rods for the top bucket. This 
pump raises the water to the surface, and it is then 
lifted by plunger pumps. Both sets of pumps are 
driven by a 136 brake horse-power suction gas 
engine. The capacity of the 24in. bore-hole is 650,000 
gallons of water per twenty-four hours raised from a 
maximum depth of 203ft., and delivering to a total 
head of 350ft. including friction, through a 10in. 
rising main 3300ft. in length. In the 10in. bore- 
hole the buckets are 73in. diameter, with a stroke of 
23in. The pumps run at 25 revolutions, and are 


driven by a 50 horse-power oil engine, which also 





drives the surface pumps. The capacity of this 
bore-hole, whith is arranged at about 22ft. centres 
from the larger bore-hole, is 240,000 gallons per 
twenty-four hours. 

A small but interesting plant was put to work 
during the year at the Kemsing pumping station 
of the Sevenoaks Water Company. It consists of a 
set of treble-barrel well pumps fixed at a depth of 
40ft. from the surface, and delivering into a small 
reservoir near the engine-house. From the reservoir 
a surface pump takes its supply. The plant is driven 
by a suction gas engine, and was designed to deliver 
20,000 gallons of water per hour against a total head 
of 337ft. During a trial, in which Welsh anthracite 
costing 27s. 6d. delivered was employed, the plant 
raised 203,000 gallons in ten hours, against a total 
head of 337ft., with an expenditure of 360 Ib. of fuel. 
Roughly speaking, 1000 gallons of water were there- 
fore pumped against 337ft. head for .265d. The 
duty per ewt. of coal was 209,690,000 foot-pounds. 


Works in Progress or Proposed. 


A large number of works is now in progress or 
proposed. We can only make mention of some of 
the more important. Athens has a big scheme on 
hand on which it is proposed to spend nearly 2} 
millions sterling. The idea is to supply Athens and 
the Pirzeus and other suburbs from springs. Cardiff 
has applied for powers to borrow some £50,500 
for laying a new line of service mains from Lisvane 
reservoir to filter beds at Heath and from Heath to 
the city. It is also intended to instal additional 
filtering appliances and another storage reservoir 
at Heath. Hull has in hand a scheme for constructing 
new works at Dunswell at a cost of £50,000. Durban 
is about to extend Umlass waterworks at a cost of 
£100,000. Dunfermline has applied for power to 
lay a new main from Glenguey to Craigluscar, a 
distance of sixteen miles, to extend the west reservoir 
and to construct a service reservoir at the latter 
place, and to lay distribution mains. The Govern- 
ment of Bengal has given its sanction to the Cittagong 
supply scheme. The water is to be obtained from 
wells, raised by air-lift pumps, treated to remove 
its iron, and filtered. Buenos Aires has completed 
the erection of its large four-tier cast iron storage 
reservoir, which is to contain 16 million gallons 
of water, and has ordered an additional similar but 
larger reservoir. Both these reservoirs, it is pleasing 
to say, have been ordered from the same British 
firm. A large installation of mechanical filters was 
opened at Clydebank by the King in July last. This 
plant is designed to deal with 6,000,000 gallons of 
water per day. It may be said that the installation 
of this plant enabled the authorities to dispense 
entirely with an existing slow sand filter plant, and 
to convert the tanks by the removal of the sand into 
filtered water storage reservoirs. Toronto has ordered 
a huge plant of mechanical filters, which are to treat 
no less than ten times the amount dealt with by the 
Clydebank filters in the twenty-four hours. It may 
here be said that mechanical filters are being more 
and more extensively used. Among the other places 
in which they have been adopted during the year 
may be mentioned Scarborough, Cromer, Irvine and 
district, Truro and Kobe. Various places have also 
extended existing plants. The mechanical filtering 
plant for the water derived from the Lluest Wen 
reservoir of the Pontypridd and Rhondda Joint 
Board has also been remodelled with exceedingly 
satisfactory results. The raw water from this reser- 
voir possesses in a marked degree all the usual 
characteristics of water obtained from upland gather- 
ing grounds. Moreover, the peat was not removed 
from the floor of the reservoir, and hence the water 
is charged with peaty products, the quantity in 
solution varying continually. With the use of 
adequate chemical treatment and mechanical filtra- 
tion the degree of purification obtained is excellent. 


Bradford and Northampton. 


Bradford has for years now been engaged in the 
construction of the Angram Dam, in the Nidd Valley, 
and the work was during the past year practically 
completed. This dam is about 1125ft. long at summit 
level and about 112ft. high at its deepest point, 
while its foundation at its deepest part was taken 
down to about 214ft. from crest level. Intakes are 
now in progress for another large masonry dam for 
a second storage reservoir to be erected near Scar 
House. Eight siphons of cast iron and 36in. steel 
pipes for a second pipe line from the Nidd Valley to 
Chellow Heights reservoir on the confines of the 
city were contracted for during the year, the 
contract sums amounting to £170,000. Seven of 
the siphons are in the Nidd Valley, and they have a 
total length of nearly eight miles. The remaining 
siphon is in the Aire Valley, and it has a length of 
just over six miles. In this aqueduct there are three 
tunnels aggregating 10,582 yards, the remaining 
length being in cut and cover. 

In connection with its Hollowell scheme, North- 
ampton is carrying out as a first portion the con- 
struction of a tunnel from Hollowell to Ravensthorpe. 
This tunnel is 5770ft. long, and it is being driven 
from both ends simultaneously. It measures 6ft. 
by 6ft. in the clear, and the rate of progress has 
been so far about 66ft. per week. The tunnel has a 
brick lining, with a single brick arch and a concrete 
floor. 





Manchester Waterworks. 


The construction of the works connected with t},o 
provision of a third instalment of water fro. 
Thirlmere was practically completed. The thirty 
siphons across the various valleys on the route 
of the aqueduct were tested. The same remarks 
apply to the subway under the Ship Canal nea; 
Barton. The construction of the Heaton Part: 
reservoir has been in progress during the year, ay):| 
has included work in connection with the lining of 
the reservoir, the straining wells and the outlet works. 
This reservoir, which when it is completed will hay: 
a top-water area of nearly 80 acres, will be filled wit, 
water delivered by the first and second lines of tly: 
Thirlmere aqueduct. 








A NEW DOXFORD DIESEL ENGINE. 


In our last issue we described and illustrated a new 
Diesel engine constructed by William Doxford ani 
Sons, Limited, of Sunderland, and we now propos: 
to deal with a long trial run of that engine; but 
before doing so there are one or two other little 
points we desire to discuss. 

It might be thought that an opposed piston type of 
engine would have a very much greater overa|| 
height than the ordinary type for the same stroke ; 
but as a matter of fact, this is not the case. The 
centre connecting-rod of the opposed type, which is 
the only one which has any effect on the height, is 
only half the length of that of the other type with 
the same ratio of length to stroke, the crank radius 
is only one-half, and there is no cylinder cover, and 
these together make up for the additional piston-rod 
and the compensating arm on the top. Hence as a 
whole the height is very little greater. This takes 
no account of the difference in power apparently 
obtainable per cylinder, and it would appear in fact 
that the opposed piston type is actually lower when 
this is considered, as the original Doxford engine gave 
350 indicated horse-power with a total overall height 
of 17ft. 6in. from the centre of the shaft, while the 
new engine gives 850 indicated horse-power at the 
same revolutions on a height of 19ft. Reducing 
the height of the latter to 17ft. 6in. and the power in 
the same ratio the new engine might be expected to 
give about 600 indicated horse-power against 350 of 
the old one—actually a very great advantage in favour 
of the opposed piston type. 

There is another less obvious point which should 
be borne in mind, and that is that, owing to the 
higher piston speed, the conditions in the com- 
bustion chamber are quite different, and arrange- 
ments have to be made to get combustion well 
under way in a much shorter time than with the 
ordinary single piston engine. This is effected by 
the use of a much higher blast air pressure than the 
normal—which will be referred to later—and by an 
earlier fuel admission. Curiously enough, it would 
appear that this early fuel admission does not cause 
any raising of the compression pressure above the 
normal of 600 lb., so far as we can judge from indi- 
cator cards, taken with the phase altered so that the 
combustion is shown in the middle of the diagram, 
though the fuel valve is certainly open at such a 
point that one might fairly have expected such a rise 
in compression to occur. The form of the cam is 
different from the usual, in that there are two steps ; 
the first is cut to a circle struck from a radius which 
exceeds by a minute fraction the radius of the cam 
clearance circle, so that the roller comes very gently 
into contact ; this first part leads directly into the 
ordinary rise and gives the normal full lift to the valve 
for complete combustion. 

The interest of our notes on the running of this 
engine is greatly added to by the fact that they were 
made during the course of what was originally intended 
to be a thirty days’ continuous run, but which the 
builders, during the course of the trial, decided to 
extend to five weeks. The run commenced on Novem- 
ber 16th and terminated on December 21st, and 
during the whole of that time the engine was under 
the uninterrupted observation of officials appointed 
by Mr. J. T. Milton, of Lloyd’s, who recorded every- 
thing that happened and measured all the fuel and 
lubricating oil used throughout, besides taking, or 
rather initialling, indicator diagrams, noting tem- 
peratures, &c. Thus the whole run is of exceptional 
value, and most of the figures that we are enabled to 
give do not require to be hedged about with the usual 
covering clause “we are informed,’ for they are 
taken from the record sheets signed and vouched for 
by Mr. Milton’s experts. We will, however, set down 
our own observations before giving these figures. 
First, as to vibration. Here we are forcibly reminded 
that such balance of the reciprocating parts as is 
obtained by the opposed pistons is not complete, as 
the weights, though opposite, are not equal, those 
attached to the upper piston being considerably 
greater than those on the lower one. We should, 
however, attribute the greater part of the vibration 
which is to be felt, and which is quite considerable 
in a lateral direction, to the thrust due to the angu- 
larity of the connecting-rods, which is in the same 
direction for both sets of rods. It is only fair to 
remind our readers that this is admittedly an experi- 
mental engine and to mention that the builders have 
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aiready noted this point, and they indicate the cause 
and the cure. The cause, they state, is that the 
thrust of the outer rods comes well outside the cast 
iron columns, which are designed to give lateral 
stability, while the diagonal stays have hardly enough 
splay to make up for the weakness of the section of the 
hed-plate lying between the column and the cross 
girder with its stays, and to prevent this part of the 
hed-plate from twisting. A multi-cylinder engine 
should, of course, be better able to resist this, as the 
iops of the columns would be tied together. The 
cure proposed is to spread the foot of the columns 
somewhat and to stiffen up the section of the bed 
plate and it should do all that is necessary, as the 
angularity of the outer rods is small; the centre rod 
is the worse in this respect, being only 2} strokes in 
length. 

It was particularly interesting to notice the “ give ”’ 
of the crank shaft in the end bearing, where its move- 
ment with the spherical bearing was very marked in 
a vertical direction, far more than we should have 
believed possible. It does seem to be a most astonish- 
ing admission to make that a big crank shaft is bend- 
ing visibly, but the builders are not afraid to make 
that admission; in fact, they foresaw the bending 
and provided for it by fitting the spherical bearings, 
the whole object of which is to let the shaft bend 
freely, and this is perhaps one of the most important 
features of the whole engine. There is not much 
doubt that the crank shaft of a steam engine does 
bend to a certain extent, but the bearings are so short 
in comparison that the amount of the deflection is nct 
sufficient to doanyharm. Withamotorthe deflection 
is greater and the bearing has at the same time to be 
longer, and so troubles have arisen. Whether this 
working of the shaft will have any effect on its life 
within a reasonable time we are not able to say. If 
it is found that the material crystallises much more 
than with the steam engine shaft it would seem that 
the classification societies would have to insist on 
something in the nature of periodical annealing, 
though it hardly sounds feasible. The effect of some 
four months’ working on the apparent condition of 
the bearings we shall report on later. The expense 
of fitting spherically bedded bearings is, of course, 
considerable ; but this must not stend in the way if 
it is to mean the difference between success and 
failure. Undoubtedly the three-throw crank of the 
opposed piston engine is more likely to bend than the 
ordinary single-throw crank shaft, for it represents, 
of course, a girder supported at both ends with the 
load in the middle. 

The glands on the rocking arms for cooling the lower 
pistons were, as far as we could see or feel on a moving 
part, absolutely tight, but we cannot say the same of 
the telescopic tubes. Both the inlet and outlet tubes 
were leaking on the occasion of our first visit, one to 
the extent of a slight spurt of water which was thrown 
beyond the trough round the gland, which could catch 
any mere dribble, and even that would mount up in 
the course of twenty-four hours’ running. We under- 
stand that these glands have been tightened up at 
least half a dozen times in the course of five weeks’ 
running, and there comes a time when no further 
adjustment is possible. However, it is but fair to 
put forward Messrs. Doxford’s arguments in favour 
of the telescopic pipe. They claim that it is cheaper 
than the rocking arm, and they have to consider 
£s. d. if they wish to sell their engines; this we 
quite admit. We also admit their claim that it is 
the neatest and most compact form to fit in any such 
position. Their most solid claim, however, and it is 
one that we are not able to controvert from our 
personal experience, is that, provided suitable packing 
is used, and this we gather they have not yet found, 
the gland can be kept perfectly tight at engine speeds 
of about 70 revolutions per minute, which is the speed 
at which they propose to run their engines for com- 
mercial purposes. Time will show whether this is a 
correct assumption or not. We can only repeat. that 
we have not hitherto known one of these glands keep 
tight for any length of time on engines running at 
about 110 revolutions per minute, and they have 
been given up by one or two firms which have used 
them. The neatness and compactness of the arrange- 
ment on this engine certainly appeals to us greatly, 
and we trust that the somewhat strong line which we 
have taken in support of our own views may, perhaps, 
lead Messrs. Doxford’s experts to put on their thinking 
caps with a view to scheming out some arrangement 
which shall embody the advantages and omit the 
disadvantages. 

The noise of the engine was certainly not great, the 
valve gear naturally contributing very little to it, as 
there are only two cams in work, and the small clear- 
ance there is is gently taken up by the shape of the 
nose of the cam, as has already been mentioned. The 
scavenge pump and compressor were unusually quiet, 
partly because the air is taken from outside the 
building, but there was some knock on the pump 
levers. There is nothing else about the engine that 
differs from an ordinary steam engine as far as the 
mechanical details are concerned, so there is nothing 
to say, but we must add that the bottom ends were 
very quiet. The exhaust was quite clear from low 


powers up to the overload, except for just a whiff of 
light smoke at the moment of changing over. 

We were very sorry to learn that the builders have 
been disappointed in their hopes of making a com- 
plete non-stop run with the engine for the whole of 





the five weeks. It is, however, very satisfactory to 
know upon absolutely reliable authority exactly 
what the cause of such stops as were found necessary 
was and that there is nothing behind them. We are 
thus able to judge whether they were due to inherent 
faults in principle or design or to little trifling acci- 
dents such as may happen to any piece of machinery. 
It is because we have assurance as to the exact cause 
of the stops that we do not attach great importance 
to the mere fact that the engine was unable to run 
continuously through the thirty-five days of the trial. 
Through the kindness of Mr. Milton we are enabled to 
give a complete record of them, so that our readers 
can also judge for themselves what weight to attach 
to them. The first stop was after a week’s running, 
when the relief valve was found to be leaking. The 
valve was taken out and it was seen that it was 
badly burnt due to a fault in design; it had a flat 
face which was carried on a comparatively deep and 
thin lip, and it was this lip which was burnt away— 
we are now, after the event, almost inclined to say, 
naturally—and the design was altered to a mitre 
and no further trouble was experienced. On trying 
to restart the engine it was found that the starting 
valve was stuck up and would not move. This valve 
is formed with a long guide on the spindle fitted with 
“dirt grooves,’ but no packing, and the lubri- 
cating oil had gummed this up ; it was soon cleared. 
The next two stops were due to the water service to 
the upper piston. In the first place, an ordinary 
pipe joint blew out simply because it had been made 
with a material which would not stand the high tem- 
perature of the water—170 deg., as will be noted later 
-——and in the second case a pipe cracked at a bend. 
The first will obviously not occur again, while the 
second might happen to any job. Then came trouble 
with the starting valve, which became leaky owing 
to being burnt after a fortnight’s running in this 
test, together with some considerable amount of 
running in preliminary trials. Here, again, the 
design was altered and more clearance was given to 
the guide, with satisfactory results. Then came 
another stop for a joint in the water service and a 
stop for a hot fly-wheel bearing, the latter, of course, 
having nothing to do with a marine job, in which the 
fly-wheel would be very much smaller. Then came the 
most serious stoppage of all, which lasted thirty-seven 
hours—a hot top end brass—but easily accounted for. 
The pin is lubricated by a little force pump operated 
by a rocker on the crosshead, as is done in the Carels 
engine, and a good arrangement it is. Unfortunately, 
a steel ball which was used as a valve became corroded 
by the action of the lubricant and leaked, with the 
result that the pump delivered no oil, with the in- 
evitable consequence that the pin ran hot. We have 
often drawn attention to the danger of the corrosive 
action of the acids in certain lubricants on steel balls 
used for other purposes, and this is another conclusive 
bit of evidence on the point, as there could be no air 
and no water to damage the ball in thiscase. The brass 
was re-bored, a mitre valve fitted in place of the ball, 
and all then went well with this part. Then came 
a breakage of another pipe, this time one leading the 
oil into the centre of the forward end of the shaft for 
lubricating the crank pins; it was evidently either 
not fitted up true, or more probably it was too stiffly 
held to allow it to work with the shaft, and so got 
hard and broke. The new pipe was given greater 
freedom and has not broken since. On December 
19th, almost at the end of the run, a lubricator on 
the oscillating arm of the water inlet to the bottom 
piston came off, and though this in itself was not 
very serious, it was found on restarting the engine that 
the relief valve lifted every stroke. On examination 
it was noticed that the spindle was bent. This would 
seem to have been due to the fact that when the relief 
valve originally leaked the spring got hot and softened, 
and in screwing it down hard to make up for the loss 
of resiliency, a collar on the spindle was screwed home 
on the guide and so the spindle bent. A new spindle 
of higher tensile steel was fitted. There was also a 
stop in connection with the cooler outside the building 
for cooling the circulating water, but this had nothing 
to do with what would be a marine engine installation. 

The duration of the test was 35 days 14h. 47 min., 
during 65 h. 8 min. of which the engine was stopped, 
leaving a net running time of 32 days 21 h. 39 min. 
We do not ourselves think that any of the stoppages 
were due to causes which are vital to the main prin- 
ciples of the Diesel engine, but of this our readers can 
judge for themselves with the facts before them. 
Certainly none of them touch the main difficulties to 
be feared in such a trial, with which we shall deal 
later on. Certainly, too, we know that starting and 
relief valves can be made perfectly satisfactory, and any 
number of them are running without trouble to-day. 
At the conclusion of the run the engines were man- 
ceuvred several times, and the starting valve was 
quite free, though there was a slight leakage of air past 
the guide; the clearance of which had evidently 
been a bit overdone. In all this it should be remem- 
bered, too, that the engine had been running off and 
on pretty constantly since July before the commence- 
ment of the officially observed test, and much of this 
running was on big overloads. 

Some of the figures in the official log of the trial 
are particularly interesting; but it should first be 
noted that the cylinder is 500 mm. diameter with two 
strokes of 750 mm.—that is, a total effective stroke 
of 1500mm, The fuel used was Anglo-Mexican 





fuel oil with a specific gravity of 9.910; 175 deg. flash 
point, viscosity 120 seconds, and calorific value 
19,100 B.Th.U. These are commonplaces, but a 
blast air pressure of 1300 lb. per square inch, already 
hinted at, is not, nor is an indicated mean effective 
pressure of 125]b. per square inch, both of which 
figures are recorded in the official log. Two records 
which we take from this log, quite at random, are 
as follows:—December llth, seven-hour watch: 
Brake horse-power, as given by the Heenan and 
Froude dynamometer, 479 at 114.1 revolutions per 
minute, 623 indicated horse-power, with an indicated 
mean effective pressure of 119 Ib. and a corresponding 
fuel consumption 0.438 Ib. per brake horse-power per 
hour, or 0.3361b. per indicated horse-power per 
hour, the figures showing a mechanical efficiency of 
77 per cent. The second record was :—November 
25th, with a watch lasting nine hours twenty-one 
minutes: Brake horse-power 474, indicated horse- 
power 643 at 113 revolutions, the indicated mean 
effective pressure rising to 124 Ib. and the mechanical 
efficiency falling to 74 per cent. Here the consump- 
ion per brake horse-power was practically the same 
as before—0.43 lb.—and only 0.319 Ib. per indicated 
horse-power. These are, as we say, figures selected 
absolutely by chance; but a record picked out to 
show a low fuel consumption per brake horse-power 
was made on the same date as the last and over a 
five and a half hours’ watch. The brake horse-power 
was 469.5 at 111.8 revolutions with 119 ]b. mean 
effective pressure and a consumption of 0.418 Ib. 
per brake horse-power. We hope later on to 
give the average results over the whole of the trial 
under all these heads. Another very noteworthy 
figure is the temperature of the piston cooling water, 
which enters at 130 deg. Fah. and leaves at 170 deg., 
the water from the cylinder being slightly lower. 
Again, a casual extract from the log shows a lubri- 
cating oil consumption per twelve hours of 9.5 Ib. 
for the cylinder and 2 |b. for all the other parts, or 
approximately 1} gallons for all parts. A specially 
selected record gives 8} Ib. for the cylinder and 1} Ib. 
for the other parts, or 1.14 gallons for twelve hours 
when the engine was indicating 610 horse-power— 
a very fine record. Thus the builders have also 
solved the second of the problems which worried them 
in connection with the first engine, though the two 
solutions were in a large measure independent of 
each other. Largely, we say, as the chief factor in 
the low lubricating oil consumption—the spherically 
bedded bearings—is not a necessary part of the 
opposed piston engine, though it was suggested at 
a conference between Professor Junkers and Messrs. 
Doxford, when discussing the details of construction 
of the engine. The point is, of course, that the 
spherical bearing enables the shaft to bear all over 
at all times, so that the pressure per square inch is 
never excessive and vast quantities of oil are not 
required. There will be further evidence on this 
point when we come to describe the dismantling of 
the engine. 

Prior to the officially observed run a number of 
unofficial tests were carried out over varying periods 
by the firm, and they give us some very interesting 
figures. For instance, the engine was run for some 
time at 40 per cent. overload, which was the maximum 
that could then be obtained, as the fuel pump simply 
could not supply any more fuel. It seems to us quite 
a quaint idea that the capacity of the fuel pump should 
be the limiting factor in the overload obtainable, 
but this limitation has been removed and a larger 
pump has been installed, and we hope to be able to 
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report on further tests in which the builders antici- 
pate that the overload will be carried up to 60 or 70 
per cent. They should prove interesting, and if 
realised will mean about 800 brake horse-power in a 
single cylinder of only 19}in. diameter. The figures 
given for an overload of nearly 35 per cent., as shown 
by the indicator card which we publish, are enough 
to go on with—625 brake horse-power at 130 revolu- 
tions per minute, indicated horse-power 828, blast 
pressure 100 atmospheres, and a mean effective 
pressure of no less than 137.2 lb.—so that there must 
be a very good margin when working at normal load. 
The mechanical efficiency only dropped to 75.4 per 
cent. in this case, but the fuel consumption rose to 
0.507 Ib. per brake horse-power, and it is to be hoped 
that it will not go on rising with the increase in over- 
load—in fact, the value of the results will be reduced 
unless it can be brought down; but it is too early 
yet to put forward any criticisms on this point, as 
the conditions are abnormal and will require special 
study, which up to the present there naturally has 
not been time for. : 

We have stated that the mechanical efficiency is 
77 per cent. at normal load, but this, we would point 
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out, is for a single-cylinder engine driving a scavenge 
pump, a compressor, and a heavy fly-wheel. Of 
course, a multi-cylinder engine would require a bigger 
scavenge pump and compressor, but the lost work 
would not increase in direct proportion, and there- 
fore the mechanical efficiency would come out better 
still. It should be said that the scavenge pump 
capacity is only 1.5 times that of the cylinder, and 
that the very low scavenging air pressure of 2 lb. 
per square inch was used throughout the greater part 
of the trial, a testimonial to the system of scavenging 
permitted, or called for, by the opposed pistons. 
The records of power, revolutions, fuel, lubricating 
oil, mechanical efficiency, &c., are being laid out in 
the form of a chart, which we hope will see the light, 
even though the figures show somewhat considerable 
variations from day to day, which is largely due to 
the fact that hand governing has been used on the 
trial and the variations in the pressure of water sup- 
plied from the mains to the dynamometer rendered it 
difticult to keep the revolutions constant. The figures 
we have quoted are sufficient to show what a lot of 
interesting matter is contained in the official log. 

There is one very important question which we 
have deliberately not referred to up to now—that of 
accessibility—but we thought it much better to found 
our remarks not on how things might appear to us 
from mere looks and imagining how they might be 
taken adrift, but upon notes of the actual dismantling 
of the engine itself, which we were courteously afforded 
an opportunity of watching on the conclusion of the 
five weeks’ run, and a most interesting and instructive 
time we had. Accessibility means, we take it, not 
only accessibility for overhauling, but accessibility 
for feeling the parts when the engine is running, and 
in this respect the centre crank pin is not beyond 
reproach. It can be felt, but only with care, by 
dodging the outer connecting-rod. We must admit 
that we did not feel this part when the engine was 
running, but we are afraid that this was rather due 
to our neglect to do so through oversight than to any 
feeling of difficulty. We did, however, feel the pin 
and crosshead directly the engine stopped, when 
they were all just at a nice running heat. When the 
builders come to re-design the column so as to spread 
further over the bed-plate, they might consider the 
question of splitting it so that the centre pin could be 
felt through the opening, which would, of course, 
have to be covered with a plate ; it would, however, 
be a dirty job, and the engineer might prefer to rely 
on the visible evidence of the circulation of his lubri- 
cating oil after he had once got confidence in the 
system. Then the dismantling began, several men 
being employed, but probably no more than would 
be available in an emergency at sea. The nuts 
were taken off the top plate which carries the guide 
for the compensating arm and the top brasses of the 
side rods were removed, and then the piston with its 
guide was drawn up clear; the whole of this operation 
took exactly three-quarters of an hour. It involved 
the breaking and re-making of no high-pressure joints, 
but only the two joints of the water service. Mear- 
while the two bolts connecting the lower piston-rod 
to the crosshead had been uncoupled and the rocker 
arms admitting water to the piston disconnected, 
and the removal of the second piston was a matter 
of only a few minutes. Certainly both pistons were 
out in well under the hour of actual working time ; 
there was actually an interval between the rernoval 
of the two while the first was being inspected. We 
doubt if any single piston arrangement necessitating 
the removal of a cover could be done so quickly. 
The removal of the bottom end brasses and the 
main bearing caps were normal operations and were 
not timed, and the rest of our remarks may be con- 
fined to an account of the condition in which the 
various parts were found. 

Taking the piston first, all the rings were perfectly 
free and clean and there was no sign of any tendency 
to sticking. There is, however, one very curious 
thing to record; in order to facilitate the drilling 
of water passages in the exhaust bars at the 
top of the cylinder, these bars are vertical, and 
on one of the rings of the top piston at a 
point near the tongue, the passage of the ring 
over the bar had scored the ring comparatively 
deeply, say, to a depth of a millimetre or slightly 
more. It was only in this one place that the scoring 
was at all deep, though in other places and on other 
rings the position of the bars was just indicated by 
variations in the brightness of the ring. Of course, 
this can be overcome by making the bars diagonal, 
though it might slightly increase the expense. This 
will, however, be done in future. We are quite 
unable to account for the very local scoring of this 
one ring., The tops of the pistons showed no signs 
of burning or growth, but were covered with a thin 
coating of what was undoubtedly lime and on the 
top of this a thin film of carbon. The presence of 
the lime was, we believe, due to the fact that the 
admission of the air to the scavenge pumps was 
taken from outside the building at one time very 
close to where the exhaust escaped into the atmos- 
phere, and this exhaust contained water admitted 
into the exhaust pipe near the engine with a view to 
silencing the exhaust, and thus the air drawn into 
the cylinder was very wet, and it was from this that 
the lime deposit came. It is really of no interest 
beyond being a statement of fact. The rings on the 





lower piston showed no signs of marking from the 





bars of the scavenge ports, but these ports are con- 
siderably shorter than those of the exhaust. The 
bore of the cylinder was beautifully bright, but in 
the upper part just showed differences in brightness 
in line with the exhaust bars, where the pressure of 
the rings must have been slightly less than in other 
parts, but no ridges could be appreciated by touch. 
The holes for the admission of lubricant to the cylinder 
are placed between every other exhaust port, and 
these were all quite clear. They are so very small in 
diameter that if any appreciable amount of dirt had 
been present in the cylinder we should have expected 
to find them choked. The top surface of the pins 
on the ends of the compensating arm was quite 
discoloured, showing that there had been absolutely 
no movement of the side rods on the pins. Care will 
have to be taken, in fact, that these pins do not get 
set up and bind when called upon after a long period 
of idleness to give to uneven wear of the lower brasses, 
though the amount would be so infinitesimal that 
there need be no anxiety on this point. 

We have so often praised the rocking arms for the 
admission of water to the pistons that we must look 
upon the other side of the picture. The pipe which 
actually rotates in the gland on the outlet side was 
found to be scored appreciably, while that on the 
inlet side was marked. We admit that this ought 
not to be, and it would appear to be due to the pack- 
ing being unsuitable for the temperature, which is 
higher than in other cases we have seen. The packing 
in this case was very hard, and something of a softer 
nature will have to be found. We attribute the 
difference between the wear on the two sides to the 
difference in temperature between the inlet and the 
outlet. The hotter side would obviously destroy the 
packing sooner than the other, and that side would 
have to be screwed up harder in order to obtain 
tightness. ‘ 

Now comes what to our mind are the most import- 
ant observations of all, those dealing with the con- 
dition of the main and connecting-rod brasses, and 
we can only sum these up in one word—splendid. 
In the forward main bearing, for instance, the white 
metal shows a bearing all over, and not a trace of 
grooving or scoring. The shaft there equally shows 
a perfectly even surface, though it has not come up 
really bright, indicating how well the load has been 
distributed and how small the pressure per square 
inch must be which allows the surfaces to be pro- 
perly lubricated at all times. The shaft was, in 
fact, not so bright at that part as in the fly-wheel 
bearing. The same good condition was to be found 
in the other bearings. The bottom half of the side 
rods—on which, of course, the load comes—had not 
really come up at all, and looked as if it had had 
nothing to do. It really appears as if it might be 
true that the shaft practically floats between the two 
pistons, and that the bearings have only to act as a 
sort of steady, besides taking the weight. 

At all events the condition of the shaft shows that 
it cannot have had much load upon it. We must 
admit to a feeling of pleasurable surprise at the 
excellent condition of all these parts, seeing that 
they have had to bear a 40 per cent. overload at 
certain times. The bearing part of the spherical 
side has just come up bright on the edges of the 
lubricating grooves. 

Altogether, we are bound to say that we were 
very much impressed with the engine from all points, 
and as it looks to us as if it marks a very big step 
forward in Diesel engine construction, we will give 
the reasoning upon which we base this opinion. We 
think that it is a fair statement to make that the 
chief difficulties experienced with the Diesel engine 
have been five in number, and that they are con- 
nected with the following parts :—The exhaust valve, 
the cover, the piston, the bearings and the cylinder 
liner. In common with other two cycle engines, 
the Doxford double-opposed piston engine has no 
exhaust valves, and as a feature of its own it has no 
cover, so that two of the five difficulties are absolutely 
removed to begin with. As regards the liner, which 
in many cases has been found to be subject to exces- 
sive wear, it is very difficult to point to any inherent 
feature in the new design which should obviate this 
trouble, as its cause is somewhat obscure. We would 
suggest, however, that the conditions in the neigh- 
bourhood of the combustion chamber are in favour 
of the new design. In the first place, the whole of 
the combustion space is completely surrounded with 
water, whereas in the single-piston engine, at least 
as far as some designs are concerned, the bearing 
surface necessary for the joint between the liner and 
the jacket prevents the water reaching just the very 
hottest part of the walls of the liner, so that lubrica- 
tion at this spot must be rendered more difficult, 
which alone might account for some of the wear. In 
addition to this the part of the jacket which consti- 
tutes the cover joint and the joint with the liner forms 
a big mass of comparatively cool metal right round 
the top of the liner, which must prevent the latter 
from expanding as freely as it can do in the opposed 
piston type, where it is quite unrestrained. We have, 
however, no means of judging whether these points 
do in practice give the advantages which theory 
might lead us to expect, as we cannot say whether or 
not any excessive wear has taken place till we have 
received the results of the careful gauging of the bore 
of the liner which has been carried out by Messrs. 
Doxford periodically with a view to obtaining definite 








evidence on this very point. We are, however, 
promised the information which will enable us to 
deal with the question at a later date. The pistons 
are, however, working under quite different con 
ditions from those of the ordinary Diesel engine. 
Instead of having an exceedingly hot jet playing 
direct on to a single spot on the piston top at very 
close range, the jet in this case flows across the 
top of the piston with no direct impingement at all, 
so that the conditions must certainly be better ; 
the steel plate which forms the top of the piston 
should still further reduce the liability to damage 
from burning, while eliminating the stresses, which 
when the whole piston is a steel casting are a frequent 
cause of trouble. There’ remains, then, only the 
question of the bearings, and we have already 
described fully how this has been dealt with, while 
the condition of the bearings shows that up to the 
present the results are as good as can possibly he 
wished for. With the one exception of the wear 
of the liners, the new engine may therefore justly 
be claimed to have satisfactorily dealt with four out 
of the five main difficulties, two by elimination and 
two by improved methods, while as to the fifth we 
have as yet no definite evidence either to put forward 
as a statement of fact, or even to meditate upon with a 
view to forming an opinion. There is another 
important point, and that is that, judging from 
the very high mean effective pressures which 
are safely handled in this engine, very high power 
can be expected to be obtained per cylinder. We are 
prepared to say that we think that this engine is 
quite the most promising two-cycle engine proposition 
now before us, though there are two objections which 
may be raised. Looking at the two engines side by 
side in the works, the single-piston engine must be 
cheaper than the opposed-piston one, engine for 
engine. The double-piston engine, however, gives 
double the power, and on this basis we should not 
be surprised to learn that it would be cheaper per 
horse-power, if manufactured under proper conditions. 
The other point is the very high blast pressure used 
—nearly 1500 lb. per square inch, say, 50 per cent., 
more than the normal. No trouble has been experi- 
enced on this head during the trial, but it is un- 
doubtedly high. It might be well to endeavour to 
inject the fuel directly by means of the pump, to 
relieve the minds of possible purchasers if for nothing 
else. 

We cannot omit an expression of our sincere thanks 
to William Doxford and Sons, Limited, for the ready 
manner in which they have afforded us every oppor- 
tunity of making any investigation we desired during 
the running and dismantling of the engine, and in 
placing full and complete information at our disposal 
and for the very frank way in which they allowed 
us to be present at the dismantling without a single 
limitation as to what we might publish. We gladly 
pay them this tribute, as their action accords so well 
with the plea that we have frequently put forward 
that builders should take the public into their 
confidence. 








AERONAUTICS IN 1914. 


WE have always maintained that the aeroplane was 
first and foremost an instrument of war, and that as 
a popular means of transport its use was very pro- 
blematical and, at the best, of quite secondary 
importance. Events this year have gone a long way 
towards proving our case, for with the outbreak of 
war the technical and commercial outlook of the 
aviation industry became immediately and exclu- 
sively focussed on the military aspect of the aeroplane. 
The war at once brought large orders for standard, 
well-tried designs of machines to all recognised builders, 
and at the present moment every effort is still being 
strained to meet the Government’s demand. Nor 
was the war many days in progress before it became 
quite clear that the field for the employment of aero- 
planes in an actual campaign was vastly greater than 
even the most enthusiastic had thought possible 
from the lessons of peace time manceuvres. Naturally 
this fact reacted on the design and construction of 
the machines themselves and their details. ‘The 
result has been, therefore, that while the war has in 
one aspect interrupted the steady development that 
has been in progress for a number of years, it has under 
another induced us to strive forward towards a posi- 
tion that would not in normal circumstances have 
been reached for some time to come. 

To attempt under these conditions to write a 
summary of the year’s aeronautical progress and 
events is well-nigh futile. What happened in the 
first seven months of the year is, in comparison with 
the crowded thrilling tale of the last five months, 
almost insignificant. A flight round Britain, or across 
the Atlantic even, seems tame in comparison with a 
250-mile bomb-dropping air raid from France to the 
Friedrichshafen Zeppelin factory. The improve- 
ments in the design and construction manifested at 
Olympia and elsewhere seem petty in light of the 
developments that are now in progress in this country 
and abroad. To concentrate attention on the events 
and progress of the earlier period would be to give a 
wholly false picture of the past year’s aeronautical 
activity. To deal with the events, so far as we have 
been permitted to know them, of the later period, 
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would merely be to repeat what is already known to 
all and what we have from time to time already 
chronicled. To deal with the important technical 
developments of the same period, even if we could do 
so satisfactorily, is forbidden in the interests of the 
country. 


Developments and Events, 


Although the last five months of the year are thus, 
as regards technical developments, a sealed book to 
us for the time being, it is desirable to indicate the 
progress made in some manner. In what follows, 
therefore, it will be understood, we are dealing very 
largely with the developments and events of the first 
seven months. An excellent idea of the progress made 
in aviation up to the end of July, 1914, can be gathered 
from a comparative study of the figures relating to 
the performance of certain machines during the 
portion of the year thus covered and the figures 
relating to the corresponding performances of the 
machines entered for the War-office competition in 
August, 1912. 

First let us take the matter of dismantling for 
transport and re-erection for flight. The best per- 
formance in August, 1912, was that of the Avro 
biplane, the dismantling time of which was 12 min. 
and the reassembling time 11 min. In March of this 
year a Morane monoplane of the parasol type was 
dismantled ready for transport in 2} min. and re- 
erected in 34 min. We cannot say that even this is 
arecord. Next, as regards the range of speed obtain- 
able. The winning machine in 1912, the Cody 
biplane, had a maximum speed of 72.4 miles per hour 
and a slow speed of 48.5, or, in other words, it could 
reduce its maximum speed by 33 per cent. The 
Royal Aircraft Factory’s biplane B E 2 could, how- 
ever, at that date excel this with a maximum speed of 
70 miles an hour and a slow speed of 40, showing a 
percentage reduction of 43. The latest type of Sop- 
with biplane, carrying a passenger and three hours’ 
fuel supply, can fly at a fast speed of 92 miles an hour 
and at a slow speed of 36.9, showing a speed reduction 
of 60 per cent. 

Our next comparison will be as regards rate of 
climbing. In 1912 the best performance was that of 
the Hanriot monoplane, which could climb at the 
rate of 364ft. per min. Early in 1914 an 80 horse- 
power Bristol biplane, carrying a passenger and 
supplies for 34 hours’ flying, climbed 1200ft. in 
58 sec., that is, its climbing speed was 1240ft. per min., 
or almost three and a-half times the best in 1912. 
This climbing speed may appear quite extraordinary. 
It is at the rate of 14 miles an hour. Yet other well- 
authenticated figures of much the same order can 
be quoted. Thus, a Vickers biplane scout with a 
100 horse-power engine, and carrying pilot, passenger 
and supplies for 2} hours’ flight, has a climbing speed 
of 800ft. per minute. Again, a Grahame-White 
transport biplane, with a 100 horse-power motor, and 
carrying a pilot and four passengers—or a useful 
load of nearly half a ton—has risen at the rate of 
300ft. per min., a speed excelled by only three 
machines in the 1912 competition, when, of course, 
only a pilot and one passenger had to be carried. 

This question of climbing speed is extremely im- 
portant from the military point of view. Indeed, 
it may well be more important than mere speed itself. 
It can be inferred that it has been one of the factors 
which have led to the establishment of our aerial 
supremacy over the heavier and slower German 
machines. Much of the improvement effected in it 
during the past two years can be traced to the insist- 
ence upon it by the military authorities. In 1912 
they asked for a climbing speed of 200ft. per minute 
and failed to get it in two cases and just got it in five. 
To-day no machine can be considered for any purpose 
if the climbing speed is less than 350ft. per min., 
while for a light scout 700ft. per min. is the minimum 
tolerated. 

Another direction in which great progress has been 
made is as regards radius of action. In 1912 the 
Government asked for a capacity for 4} hours’ con- 
tinuous flight and just obtained it. This figure is 
still in this country the general capacity aimed at by 
makers, and even the Government does not ask for 
a radius of action of more than 300 miles, or, say, 
3$ to 6 hours of flight. But improvements have 
been made abroad, very notably so in Germany. 
In May Lieut. Collet flew across England in pouring 
rain and a north-east wind, from Gosport, near 
Portsmouth, to the East Coast, in a non-stop flight 
of 74 hours. The machine, an all-steel D.F.W. 
arrow biplane, actually had a petrol, oil and water 
capacity for 15 hours’ flight. 

Excellent in view of the weather conditions as was 
this flight, it has as regards length of time in the air 
been far surpassed during the year. Thus, in April, 
Poulet on a Caudron machine, made a sustained 
flight lasting 16 h. 28 min. The Caudron is, of course, 
a French design. On June 23rd Landsmann, a 
German pilot, flying an Albatross biplane, left Johan- 
nisthal at nine in the evening, and in spite of a storm 
did not descend again until 2.30 p.m. the following 
afternoon, by which time he had reached Liegnitz, in 
Silesia. Altogether he had been flying for 17 h. 17min. 
Almost simultaneously an even better performance 
was being established by Basser on a Rumpler biplane. 
This flight extended to 18 h. 11 min. These records, 


however, were broken on June 27th, when Lands- 
mann, on a 100 horse-power Albatross biplane, flew 





over a course between Johannisthal and Schulzendorf 
for 21 h. 49 min. without stopping. Even this has 
since been excelled, and the record is now, we believe, 
held by Boehm flying an 80 horse-power Albatross 
biplane. The duration of this flight was just over a 
day—to be exact, 24 h. 11 min. 

These are truly remarkable figures and indicate 
very clearly the progress artificial flight has made. 
Undoubtedly much of the credit is due to the aero- 
plane engine builder. It is, therefore, of interest 
to note that all the German performances referred to 
above were effected with Mercédés water-cooled 
engines. In the case of Landsmann’s second flight, 
which only came to an end when the petrol supply 
failed, the consumption of fuel was 138 gallons and 
of lubricating oil 1101b. The distance covered, it 
may be added, was 1180 miles. It will be seen that 
this works out at 84 miles to the gallon, so that the 
aeroplane of to-day is as regards fuel consumption 
hardly more expensive than a six-cylinder motor car. 

Other significant figures indicating the progress of 
the aeroplane may be quoted. Thus, as regards the 
height record, we believe we are right in saying that 
this is held by Oelerich on a D.F.W. biplane fitted with 
a 100 horse-power six-cylinder Mercédés engine. This 
aviator has succeeded in .ascending to a height of 
26,250ft., or just a few feet short of 5 miles. Again, 
in the matter of passenger carrying some wonderful 
performances have been recorded during the year. 
Chief, perhaps, of these have been those of Sikorsky, 
the Russian, with his giant biplane. This machine 
has a span of over 121ft., a length of about 654ft., and a 
lifting surface of 1960 square feet. It weighs empty 
7700 lb., or close on 3} tons, and is driven by two 
100 horse-power motors. This machine has flown 
with four, six, and finally ten passengers, together with 
petrol and oil amounting in weight to 8451b. It is 
actually designed to accommodate fifteen passengers. 
Carrying ten passengers the machine has flown for 
nearly an hour and a half and ascended to 6560ft. 
Carrying six passengers it has flown for over six and 
a half hours. 

To the passenger-carrying exploits of the Paul 
Schmitt biplane we must also direct attention. This 
machine is French, and not German, and apart from 
anything it has achieved in the way of records is, 
from the point of view of design, one of the most 
interesting of the year. Its distinguishing feature 
lies in the fact that the angle of incidence of the wings 
can be varied before or during flight through a range 
of from 0 deg. to 12 deg. simply by turning a handle. 
The wings are mounted on a transverse axis carried 
in ball bearings on triangular frames fixed on top of 
the fuselage longitudinals. Rotation about this axis 
is effected by means of a screwed shaft working in 
a nut that can be rotated through a chain drive from 
a hand wheel. The machine is of steel construction 
throughout. It is driven by a 160 horse-power 
Gnome engine and weighs when empty 14301b. In 
conjunction with throttling down or opening out the 
engine, the ability to vary the angle of incidence of 
the wings of a flying machine makes it possible to 
vary the speed over a wide range while keeping the 
axis of the machine horizontal. The Paul Schmitt 
biplane has a speed range extending from 22 to 68 
miles per hour. In ordinary machines speed variation 
is effected, of course, in the same way, namely, by 
varying the angle of incidence of the wings. But as 
the wings are fixed relatively to the body this means 
that the horizontal axis has either to be tilted up or 
down, resulting in inefficiency and when reducing the 
speed possibly in danger from a “ tail slide.” 

The performances of this Schmitt machine have, as 
remarked, been noteworthy. Piloted by Garaix it 
took, on March 28th, eight passengers—representing 
with fuel and oil a total load of 1668 lb.—to a height 
of 5084ft. in 44min. With nine passengers, repre- 
senting a total load of 1833 lb., it ascended 5182ft. 
in 59min. With pilot and three passengers, its 
normal complement, it has flown for 4h. 4 min. and 
has maintained a speed of 62 miles per hour. 

It may here be remarked that while these passenger- 
carrying exploits are interesting as showing how the 
lifting capacity of aeroplanes has been improved, 
there is little as yet to lead us to believe that the aero- 
plane is approaching its prophesied position as a 
popular means of transport. Only a beginning has 
so far been made in this connection, and with the con- 
centration of attention on the military aspect of the 
aeroplane so evident to-day, we doubt whether for 
some years to come it will extend much farther. 
Nevertheless it may here be recorded that two aerial 
ferry services were established during the year, but 
whether they have been continued we cannot say. 
Both were in America, one being a daily service 
between Tampa in Florida and Petersburg, a distance 
of about 17 miles; while the other was across San 
Francisco Bay for a distance of about 7 miles. The 
return fare for the Florida service was £5. A water- 
plane aerial ferry service was also proposed by two 
Swiss aviators over Lake Geneva, but we have not 
heard of its being effected. 


Progress of Design and Construction. 


We have in the above section incidentally touched 
upon several of the year’s developments in the design 
of aeroplanes. There are others, however, deserving 
of mention. Taking first the question of general 
design, we have to remark that the year has witnessed 
several fairly wide departures from ordinary practice. 





While generally standard monoplane” and biplane 
construction has become crystallised around a few 
departures of detail, there are signs that other possible 
types of flying machine are attracting attention. 
The helicopter idea, for instance, is not yet dead, 
as witness Mr. J. R. Porter’s continued activity with 
his direct lifting parachute machine. 

But to confine attention to machines following the 
aeroplane principle, we may note the construction at 
the Ponnier Works, in France, of a four-winged 
monoplane. The two pairs of wings in this machine 
are arranged in tandem, the front pair having a 
dihedral angle between them and securing lateral 
stability, and the rear pair being vee-shaped in plan, 
as in the Dunne machine, and securing longitudinal 
stability. Fitted with a 70 horse-power Gnome 
engine, this machine under test at Rheims is said 
easily to have lifted a useful weight of 1400 lb. 

As is well known, Mr. A. V. Roe and some others 
in the early days spent considerable time experi- 
menting with triplanes. Although complete failure 
did not result, at least in Mr. Roe’s case, the idea was 
generally abandoned. It is difficult at the best of 
times even now to combine structural strength in a 
biplane with non-interference of one wing on the 
other. Still more so must it be in the triplane. Yet 
as the loads to be carried increase a time will soon come 
when the biplane formation will result in an impractic- 
ably great span and resort will have to be made for 
purely constructional reasons to the triplane or other 
formation. It is therefore interesting to note that a 
successful triplane machine has been demonstrated 
during the year. This is the Euler hydro-triplane 
or flying boat, manufactured at Frankfort-on-Main. 
The top plane of this machine has a span of 46ft., 
the middle of 33ft., and the lower of 26ft. The three 
planes, to avoid interference, are very much staggered, 
the top plane considerably overshooting the middle 
and the middle the lower. The machine is propelled 
by a 100 horse-power Gnome engine. We have no 
record of its performance. 

While discussing type variations a_ historically 
interesting fact may be noted. On May 6th, 1896, 
Professor 8. P. Langley, of the Smithsonian Institute, 
Washington, had the satisfaction of seeing his model 
aeroplane flying for three-quarters of a mile against 
awind. This machine was of the four-winged mono- 
plane type and was propelled by two screws driven 
by a steam engine weighing 6} 1b. per horse-power. 
A subsequent large-sized copy of this machine, 
intended to lift a pilot, was constructed, but failed. 
During the past year an exact duplicate of this machine 
as preserved at the Smithsonian museum ‘was con- 
structed and fitted with a 90 horse-power Curtiss 
motor. With a slight reduction in the angle of 
incidence of the wings an American aviator, in 
September, succeeded in flying it nearly 2000 yards. 
Langley’s position as a pioneer of flight, sometimes 
doubted, has thus definitely been established. 

Leaving the development of type for the develop- 
ment of detail, we can touch only upon one point, 
namely, the vexed question of stability. The pro- 
gress made in this direction has not been as great as 
we should like to see. It is undoubted that so far as 
automatic stability is concerned, there is a prejudice 
against it among pilots, and that this prejudice is 
hindering progress. They object, it seems, to carrying 
more machinery than is absolutely necessary, and 
looking at some of the complicated and delicate 
devices which have been proposed for attaining 
automatic stability, our sympathies are entirely 
with them. They maintain, too, that no device yet 
proposed secures stability under all conditions, and 
that at times, notably when landing, the stability 
must be under the direct personal control of the 
aviator, with the intervention of the least possible 
amount of machinery. 

The Sperry gyroscopic stabilising device has 
already been described in these pages, and may be 
taken as typical of many proposals. Equally typical 
of another class is the Wright system, to which 
much attention has been directed during the year. 
In this the controls are arranged to be operated by 
a compressed air motor. The action of this motor 
is in turn controlled by a vane when the longitudinal 
stability is upset and by a pendulum when the 
lateral stability is affected. The use of a pendulum 
for this purpose has often been proposed, but it is 
unsatisfactory because of the tendency of the pen- 
dulum to swing to its maximum amplitude independ- 
ently of the magnitude of the displacement to be 
corrected, and to keep swinging when the machine 
has been righted. In the Wright apparatus an 
electrical contact system is employed to correct these 
deficiencies. 

As for inherent stability, progress towards a com- 
pletely satisfactory solution is still in the experi- 
mental and mathematical stage, although, of course, 
there are many machines in existence which give a 
fair degree of inherent stability under certain con- 
ditions. The ordinary dihedral angle between the 
wings of a machine is intended to secure partially 
at least inherent lateral stability. As a development 
of this, we now have, as in the Curtiss system, a 
stabilising disc, with its lateral edges turned up, 
mounted well above the upper main piane. 


Aeronautics and the War. 


Some time in the future—in the near future, we 
hope—it will be possible to review the aeronautical 
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activity induced by the war as a whole, and to com- 
ment freely upon the facts then known to us. It is 
impossible and undesirable to do so at present. 
With the knowledge of what has been done, as 
possessed at present, we would be in some danger 
of drawing false deductions. Even now, we fear 
there is a tendency in some quarters to mistake the 
aim and object of the military aviator, a mistake 
fostered by the tendency of the Press to give undue 
prominence to certain dashing aeroplane exploits. 

It is clear enough already that by far the most 
important duty entrusted to our Flying Corps is 
the collection of information concerning the enemy’s 
movements. Time and again, Sir John French and 
others have paid splendid tributes to this aspect 
of our aviators’ work. It has been definitely laid 
down as a guiding principle that this collection of 
information is to be the main object of the Corps. 
Nevertheless, as the Commander-in-Chief said in a 
recent despatch, almost every day new methods for 
employing the members, both strategically and tactic- 
ally, are being discovered and put into practice. 
What these new methods are we will no doubt learn 
in good time. But for the present we must be content 
with the knowledge that in addition to collecting 
information our aviators are endeavouring, very 
successfully too, to prevent the enemy’s airmen 
doing likewise. As a means for discovering targets 
for our artillery and for observing the range and 
directing the fire generally, they have proved them- 
selves invaluable. In addition, it may be gathered 
that they are being employed to discover the position of 
our own troops and their movements and report 
accordingly to headquarters. This is, of course, not 
a very sensational occupation, but it is one the 
results of which can be of the highest importance, 
particularly under modern conditions of warfare. It 
is Only fair to mention here also the admirable but 
wholly unsensational patrol work that is carried on 
unceasingly round our coasts by aeronauts of the 
naval and military wings. 

Whilst bomb-dropping has been effective against 
Zeppelin sheds, supply and ammunition columns, 
railway stations used by the enemy, and so on, 
it must not be forgotten that the effect is 
usually quite local, whereas the aeroplane scout 
may do work affecting the success of the 
whole campaign. Other methods of rendering the 
aeroplane a means of offence against troops have 
been suggested and tried, one notable case being the 
equipment of it with a box containing steel darts 
for discharge against troops in close formation. We 
have seen and handled two forms of such darts. 
In one instance, the missile is merely a steel pencil, 
with a portion of its length fluted by a milling cutter 
te give it a tail. In the other case, the dart is more 
elaborate, consisting of a pointed ellipsoidal head, 
a small rod-like shank and a tail formed of four plane 
surfaces disposed at right angles. It weighs under 
20z., and during its descent probably reaches the 
limiting velocity 400ft. to 500ft. per second, so that 
, its striking energy is, say, about 500 foot-pounds. 
Reports—from German sources, it is true—quite 
discredit the effectiveness of this weapon. 

As for defence against aerial attack or observation, 
we may tentatively express the opinion that aeroplane 
is the best reply to aeroplane. Rifle fire from the 
ground is practically of no avail. Special anti-aircraft 
guns have been used and have on one or twe occasions 
succeeded in bringing down their prey, but we have 
received no conclusive evidence to prove4that they 
are an unqualified success. The aerial duel;-romantic 
as it may sound, seems after all to be the most 
practical method, and in this connection it is highly 
interesting to note that according to reliable reports 
our officers seem to prefer the short service rifle 
and the revolver to any quick-firing gun yet designed 
or installed. Defence against Zeppelins falls under 
a different heading. The huge target presented and 
the slower speed probably render the anti-aircraft 
gun the best reply, although on this point we have 
had no real experience to guide us. Reports have 
been received on several occasions of Zeppelins 
being attacked by aeroplanes, and in at least one 
instance we were told that the aviator gallantly 
sacrificed himself and destroyed the enemy’s craft 
by ramming it. Our readers should be slow to accept 
these stories as true. Indeed, Garros’ exploit was a 
pure fiction. The operation would almost certainly 
not attain its desired end in the case of a Zeppelin 
or other airship possessing a rigid frame-work and 
carrying its gas in eight or more separate ballonets. 
A much more reasonable and less wasteful method 
for carrying out an aeroplane attack on an airship 
is clearly indicated in the incendiary bomb. 





It is not a little curious to turn back to-day to the 
** Aviation Memorandum ”’ issued by the War-office 
in April, 1912. This memorandum, it may be recalled, 
definitely established the Royal Flying Corps on 
its present basis. One of the most striking points 
about it, as now seen, is the extraordinary estimate 
of the *‘ wastage’ likely to occur in war time in the 
ranks of the Corps. The establishment for the 
Expeditionary Force was fixed at 182 flying officers 
and non-commissioned officers, with mechanics, 
transport, &c., additional. It was assumed that 
at the end of six months’ war the wastage would be 
100 per cent.; that is to say, that the whole of the 
original force would be out of action. It has not, 





we think, been called attention to before, but the 
fact is that the casualties among the Royal Flying 
Corps have been remarkably low. We have now been 
at war for five months, and as correctly as we can 
discover our casualties have been as follows :— 
Army: Killed by the enemy 
Killed accidentally 
Missing and prisoners .. 
Wounded ae 
Killed by the enemy Sans: 
Killed accidentally Ph geet y tome ele 
In addition the naval air service lost two killed and 
three wounded when H.M.S. Hermes was sunk and 
suffered four wounded in transport and armoured 
motor car work in Belgium. Counting all sources, 
therefore, the Army has lost six and the Navy seven 
of its airmey or mechanics. We do not know what 
the total aerial force attached to the British Army 
or Navy now is, but the Gazettes have shown us that 
since the war began the ranks have been enormously 
increased. We may doubt therefore if the casualties 
have amounted to more than 2 or 3 per cent. The 
figure is certainly very much smaller than that for 
the other branches of the Army, so that it appears 
that the air service during war time is one of the 
safest to be in. This remarkable and significant 
deduction is, we may add; confirmed by the reports 
of some of our aviators, who frankly admit that from 
the point of view of safety they distinctly prefer flying 
to occupying a place in the trenches. Knowing ali 
that they have done, their arduous duties, their 
daring exploits, could there be a finer testimony than 
this to the excellent construction of our machines 
and the skill with which they are handled ? 

In the same memorandum as above referred 
to some hesitation was manifested in assigning a 
definite réle to the naval aeroplane and the organisa- 
tion was left correspondingly elastic. Since then we 
have progressed considerably. Seaplanes have been 
rapidly developed, and we have now a Naval Air 
Service that has been evolved along organised lines 
from the old Naval Wing of the Royal Flying Corps. 
Nevertheless the seaplane or hydro-aeroplane has 
not taken—or rather, has not been announced as 
having taken—any conspicuous part in the war so far.* 
This is almost certainly due to the fact that oppor- 
tunity to do so has beenlacking. During the transport 
of the Expeditionary Ferce to France in August 
airships and aeroplanes—presumably seaplanes—kept 
watch and ward over the Channel for the approach of 
hostile craft. It is possible, too, that the aircraft 
that directed our monitors’ fire against the German 
right on the Belgian coast included some seaplanes. 
Beyond this we have heard of nothing being done 
with these craft, although, of course, our seaplane 
bases round the coast have without doubt been 
engaged on useful patrol and other work. Our 
naval aviators have not, however, been idle. They 
have. found a congenial occupation piloting land 
machines and armoured motor cars. The raids on 
Cologne, Diisseldorf, and Friedrichshafen were all 
conducted by naval airmen. Still, these facts seem 
to lend strength only to the suggestion that the naval 
aeroplane for strictly naval purposes has a much more 
restricted field of application than its military sister. 
Indeed, when we read that during the twenty days 
preceding September 10th our military machines made 
daily an average of more than nine reconnaisance 
flights of over 100 miles each—and this may be taken 
as an indication of their activity since—the inactivity 
of the seaplane seems to amount in comparison to 
something approaching failure. In writing thus we 
wish to express no final opinion, for we are well aware 
that we have not yet heard all that has been accom- 
plished by our aircraft and that no final judgment 
can be passed on anything, let alone such a _ highly 
complex and technical subject as military and naval 
aeronautics until the war is well over. 
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The Dirigible Balloon. 


As our readers are well aware, we have always 
regarded the rigid dirigible balloon as an engineering 
monstrosity, as a commercial absurdity, and as futile 
from the military or naval point of view. This 
structure can only be slightly modified in the 
case of non-rigid airships. Five months after the 
declaration of war with Germany, the home of 
the dirigible balloon, we are still able to write 
that nothing has happened to cause us to alter 
our opinion, while much has occurred to strengthen 
us init. Germany’s Zeppelins have up to the present 
failed miserably to exert the least influence on the 
course of the war, and have succeeded so far in doing 
nothing more than killing a few innocent people at 
Antwerp and a dog at Ostend. On the other hand, 
there is photographic and other evidence available 
that at least two Zeppelins have been brought down 
and destroyed, one by the French and the other by 
the Russians On the actual field of battle they have 
not so far put in an appearance, at least, we believe, 
in the western theatre. It may be that Germany 
is preserving her dirigible fleet for some great com- 
bined attack, say, on our Navy or London or else- 
where in this country. An attack on London from 
the air would have no military significance, even 
though every dirigible balloon Germany possesses 
took part in it, and were it not for the possible political 
and domestic effect it would produce among the 


* These remarks were written before “we received the news of the Cux- 
haven seaplane raid. 





Kaiser’s subjects, the Germans themselves would 
probably regard it as not worth while. At any rate, 
it is an open secret that we are quite prepared to 
meet such an attack with something a little more 
persuasive than extinguished lights. 

As for an aerial attack on our fleet, this must be 
considered as more or less probable. It would almost 
certainly be conducted simultaneously with a sub- 
marine or other torpedo attack. Without having 
something definite to go upon we cannot regard the 
balloon’s chances in such a contest as good. In 
anything other than a calm day many of our vessels 
—the ‘* Arethusa”’ class, for instance—could decline 
action by going up wind. In other cases the Zeppelin 
could be outwitted by taking advantage of its slow- 
ness in manceuvring. In all cases it would be within 
the field of our fire for some considerable time before 
its position overhead permitted it to drop bombs with 
any chance of inflicting damage.* 

On the whole, it seems that the Zeppelin is likely 
to find its chief réle as a background whereon to build 
sensational rumours intended to frighten nervous 
belligerents. Some of the sturies already given 
currency to are scarcely more credible than the 
** Arabian Nights.’’? The known scarcity of aluminium 
in Germany should make us doubt the “* Zeppelin-a- 
week ’? rumour even if we could believe that crews 
could be obtained for such an air fleet as this implies. 
The story about the secret non-inflammable gas to 
replace hydrogen can be refuted by turning to any 
chemistry text-book. Helium, there is reason to 
believe, is the gas thus referred to. The sources of 
supply of the gas are very limited and the manner 
of recovering it is slow and costly. 

One fact made apparent to all by what has already 
happened is that the airship as compared with the 
aeroplane is doubly vulnerable by reason of its 
dependence upon a shed. Indeed, the next best 
thing to an attack on the airship itself is an attack 
on its shed, for without this it is almost certain sooner 
or later to be destroyed by natural forces. The 
aviators of the Allies realise this, and hence their 
raids on Diisseldorf, Cologne, Friedrichshafen, &c. 
It may be mentioned here that according to trust- 
worthy information the German airship shed system 
completed or planned before the war broke out is 
very extensive and carefully thought out for tactical 
purposes. On the banks of the Rhine and to the west 
of that river there are at least fourteen such sheds. 
Round Berlin about eight are grouped, while as out- 
posts between the capital city and the direction of a 
French invasion there is a chain of seven or so sheds. 
Seven also are to be found guarding, as it were, the 
eastern frontier. On the mainland in the Kiel Canal 
region there are three with a fourth, a disappearing 
one, it is said, on Heligoland. 

Germany’s Zeppelins, if report be true, have been 
active in maintaining a patrol over a small portion 
of the North Sea on the lookout presumably for the 
approach of hostile warships. On every possible day, 
we understand, voyages are made by the airships 
stationed in the Kiel Canal district, outwards over 
the sea. This is the only duty of military value that 
we have heard of to the eredit of the German dirigible 
balloon, and it is hard to believe that it could not be 
performed as well or better by other means. 








MOTOR CARS—1914. 


THE year was in many respects the most remarkable 
which the automobile industry has yet experienced. 
It commenced under the happiest commercial con- 
ditions in nearly all departments. The previous 
year’s models had proved so satisfactory generally 
as to necessitate few, if any, material alterations in 
design, and with the general prosperity of the country 
everything pointed to a splendid year’s trading. The 
spadework of the past few years was about to yield 
ample fruit in the shape of orders. The spring and 
summer trade realised the most hopeful expectations, 
but the outbreak of war in August changed the whole 
complexion of affairs. Realising the intense serious- 
ness of so gigantic a struggle among the leading 
European nations and the inevitably serious effect 
which such a war was bound to have on the great 
industries of this country, orders for motor vehicles 
were cancelled wholesale and of new business there 
was none. For a few weeks activities in all branches 
underwent a temporary cessation and the pleasure 
car trade collapsed entirely. The invasion of Belgium 
by the Germans necessitated the immediate dis- 
patch of many thousand men to the Continent, 
and the War-office set the Mechanical Transport 
Department to work to organise the necessary means 
of transport. Within the period of a few days nearly 
every sound 3-ton commercial motor vehicle driven 
by petrol which the country possessed was impressed 
into the Governnient service, and in an incredibly 
short space of time these machines were engaged in 
active service carrying troops, guns, ammunition, and 
the other impedimenta associated with a large field 
army. The supply of subsidy type vehicles fell far 
short of the Army’s requirements, and it was necessary 
to commandeer machines of all types which were mech- 
anically suitable for the work. The wastage of a cam- 





* Since this was written, the Arethusa and the Undaunted, her sister 
ship, have actually been in action with two Zeppeli Heligol The 


result, reported elsewhere in this issue, quite supports our main dedue- 
tion. 
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paign of such gigantic dimensions as that in which 
our Army is now engaged soon began to deplete the 
transport department, and the mechanical transport 
service set to work in earnest to secure more new 
machines to make good the losses and provide for 
the carriage of reinforcements. The complete out- 
puts of most of the builders of commercial vehicles 
were taken over by the War-office and the weekly 
total of all these, comprising probably over one hun- 
.dred wagons, is now being regularly dispatched to 
the front. Our Allies had also to look for assistance 
from British builders, and their agents in this country 
had much difficulty in placing orders for delivery 
within the specified time. In the meantime the traders 
who have had perforce to part with both motor 
vehicles and horses to the Government are finding 
much trouble in replacing them, and the prospects of 
the commercial vehicle industry seem to be brighter 
than they have ever been. 

The strenuous conditions under which road trans- 
port is being carried on in France, Belgium, and Russia 
will no doubt be the means of bringing about many 
modifications in the design of motor vehicles for war 
purposes, and the chief of these will probably be the 
provision of larger road wheels and greater ground 
clearance. It will be instructive to learn, too, how 
the different types of petrol engine have adapted 
themselves to the exhausting work, and whether the 
worm-driven live axle can stand up under such con- 
ditions as had hitherto not been encountered. 

Turning to the peaceful employment of the heavy 
motor vehicle as a means of carrying passengers, 
the motor omnibus, by reason of its mobility, high 
average speed, the safety which it affords to passengers 
in boarding and alighting at the footpaths, its elas- 
ticity with regard to routes traversed, the absence of 
rails and overhead gear, and the fact that each vehicle 
forms a completely independent unit, is daily becom- 
ing more popular. Not much is now being heard of 
the laying down of new tramway systems or of pro- 
posed extension schemes. Tramway experts are com- 
mencing to admit that the motor omnibus can be 
utilised with advantage to supplement existing tram- 
way services, particularly in outlying and thinly 
populated districts where extensions of tramway 
systems are financially impossible owing to the heavy 
outlay in permanent way construction. Although 
the petrol engined vehicles have recently made greater 
headway for commercial uses, there are signs that 
the makers of steam wagons have awakened to the 
necessity of producing machines capable of running 
at higher speeds than formerly. Where good water 
for steam-raising purposes is procurable the steam 
wagon is more than capable of holding its own as 
regards running costs and there is a promising future 
in store for the makers of steam-propelled vehicles. 
There are at the present time probably over 5000 
such machines in use in these islands. The two prin- 
cipal kinds now in operation are known as the over- 
type and the undertype. The former accords fairly 
closely in design with the traction engine, the working 
parts being mounted on top of the locomotive boiler 
and are easy of access for lubrication, &c. The 
undertype vehicle gives a larger platform area and 
is of somewhat lighter tare on the driving axle. It is 
generally fitted with a vertical boiler and the engine 
is placed below the platform, working in an oil bath. 
Machines of either pattern are now thoroughly satis- 
factory, and with superheaters the distances travelled 
without replenishing the water and fuel supplies is 
greatly increased. The standard sizes of wagons are 
5 tons, 3 tons, and 2 tons, and there is room for a 
lighter machine to compete with the lower-powered 
motor vehicles. 

There is little that is new to record in connection 
with pleasure motor vehicles, the leading British 
makers having arrived at a very high degree of per- 
fection. Probably 99 per cent. of the cars now built 
have four-cylinder engines, and for average driving 
four power units are quite sufficient. There are, 
however, one or two firms which build machines with 
six and even eight cylinders—refinements which must 
be classed as distinct luxuries. Most modern cars are 
fitted with electric lighting sets, thereby doing away 
with oil and acetylene lamps. On the whole, the self- 
contained electric lighting set answers quite well. 
The operation of the cam, magneto, and—where used 
—pump shafts is generally effected by chains, an 
arrangement which acts silently and saves work to 
the builder. Lubrication of the engine parts is now 
much more effectively performed than formerly. In 
most cases the lubricant is picked up from a sump in 
the crank chamber and forced by means of a sub- 
merged gear-driven pump through ducts into the main 
and crank shaft bearings, whence it flows out and 
back to the sump after being strained effectively. 
With a well constructed engine the consumption of 
lubricating oil is quite negligible, as the possibilities 
of loss of lubricant have been eradicated. In fact, 
the loss is so slight that there is a tendency on the 
part of motorists to neglect the lubrication altogether 
and rely too much on oil which has long lost its lubri- 
cating qualities, with serious results. The high price 


of liquid fuel and possibility of shortness of the supply 
has caused many users of motor vehicles to look 
around for a satisfactory substitute for petrol, and 
the experiments which Professor W. Watson has 
recently described in his paper read before the 
Institution of Automobile Engineers are of consider- 
able interest. His experiments with benzol will help 





to dispel much of the fear among petrol users in 
changing from the lighter to the heavier fuel. Although 
Mr. Watson found that with strong mixtures of 
benzol, 7.e., those containing less than twelve parts 
of air to one of benzol, the carbon deposit was 
excessive, by correctly adjusting the mixture strength 
so that no carbon monoxide is present in the exhaust 
gases the deposit of carbonaceous material was no 
worse than with petrol ; nor were there any signs of 
corrosion. The feature of his experiments which 
will surprise many motorists is the discovery that, 
although an engine appears to develop much more 
power, particularly on hills, with benzol than with 
petrol, the mean effective pressure is not perceptibly 
higher with the former fuel. By many it has been 
thought that the absence of “‘ knock’’ experienced 
under certain conditions with benzol is due to the 
slow flame propagation as compared with that of 
petrol. Professor Watson attributes the difference 
in the behaviour of the two fuels to the fact that when 
the temperature of the mixture is raised above a 
certain critical value the charge fires in an entirely 
new manner, which is much more nearly a detonation 
than an inflammation, and that this critical tempera- 
ture is much lower for petrol than benzol. Be the 
cause what it may, our own experience has clearly 
demonstrated that a fairly long stroke engine “ pulls ” 
far better on benzol than on petrol, and the knock 
which is so easy to produce when running slowly 


uphill on petrol is entirely obviated by the 
use of benzol. The two drawbacks to the employ- 
ment of benzol are the absence of volatile con- 


stituents, rendering starting difficult in cold weather, 
and the difficulty in obtaining the correct mixture of 
air and vapour to prevent fouling. In this connection 
it may be mentioned that since there became a possible 
dearth of petrol in Germany the War-oftice has 
adopted a mixture of benzol and alcohol for military 
motor wagons and cars with highly satisfactory 
results. 








MARINE ENGINEERING IN 1914. 

THE war naturally put an immediate end to all 
work of an experimental nature in the latter half of 
the year, so that progress in marine engineering was 
curtailed, and there is less even than usual to report. 


Geared Turbines. 


Probably the subject which chiefiy occupied 
the minds of shipowners was, again, the question of 
the motive power which he shall install in his ships. 
It has been made especially difficult since the intro- 
duction of helical gearing between the propeller and 
the turbine has enormously extended the classes of 
ship in which the turbine may rival the reciprocating 
engine, whereas before the days of gearing, the appli- 
cation of the turbine was confined within somewhat 
narrow limits. Some idea of the extent to which 
this holds good may be gathered from the very 
eloquent statement in Lloyd’s annual report, that 
there were at the date of the issue of that report 
twenty-three ships under construction to Lloyd’s 
rules with geared turbines, as against only six with 
direct-coupled turbines. It must, however, be 
pointed out that the latter figure takes no account 
of ships under construction for the Navy; if they 
were included the position would be entirely altered. 
All the experience that has been gained with the 
geared turbine would seem to show that there is no 
mechanical difficulty to be feared, and the only 
fear on the part of the owner of passenger ships was 
that the noise of the gearing would scare away his 
passengers. We must admit that we ourselves, in 
common with many others, were somewhat anxious 
upon this point, but with gear cut by the new machine 
devised by Sir Charles Parsons, and the breaking 
up of the sounding-board effect of the big wheel, by 
making it in two or more parts, and of different 
materials, there is, we are convinced, nothing to 
be feared on this score. More particularly is this 
the case with big liners such as the Transylvania. 
Here the very size of the ship throttles whatever 
noise there may be, and quite prevents it making 
itself obnoxious to the passengers. 


Reciprocating Engines and Turbines. 


The records of 1914 do not seem to indicate that 
the combination of turbines with reciprocating 
machinery is gaining any ground, and it would seem 
to have been a sort of halfway house between the 
reciprocating engine and the geared turbine. The 
combination is intended to give extreme economy, 
while at the same time it gives good manceuvring 
qualities to the ship ; but now that the economy of the 
geared turbine has been brought up to equal that of 
the combination arrangement the advantages would 
seem to lie with the geared turbine on account of its 
being lighter and occupying less space, and we are 
inclined to think that it is cheaper too. It should be 
added, however, that the combination arrangement 
is as yet by no means dead, and is largely used by 
Harland and Wolff, who built no less than six sets 
during the year, ranging from 8270 horse-power to 
60,000 horse-power. Suchshipsas have been fitted with 
the combined sets have, in this country at all events, 
favoured the three-screw arrangement in preference 





to the two reciprocating engines and the two sets of 
turbines, as far as can be judged from the respective 
numbers of each of which particulars are available, 
though we believe that the results obtained from the 
four screw jobs have been very fine indeed. One 
aspect of the introduction of the turbine by owners 
of big fleets is that it reduces to some extent the 
value of the staffs of skilled engineers which have 
been collected over a long period of years, and tends 
to produce or to demand—we do not quite know 
which—a rather different type of man. The recipro- 
cating engineer is accustomed to feel and see for 
himself that all is going well with his engines, and 
to deal with the repairs and overhauls, and is in 
consequence a skilled craftsman ready to tackle any 
sort of job in an emergency; the turbine engineer, on 
the other hand, cannot feel round, but he relies on a 
whole battery of gauges and indicators to tell him 
that all is well, and any serious trouble is rather a 
matter for a shore gang than for a repair at sea. 
Partly for this reason and partly on account of 
consumption records—such as the 1.165 lb. of coal 
per horse-power per hour for main engines alone, 
which we understand has been obtained from quad- 
ruple-expansion reciprocating engines by Barclay, 
Curle and Co., Limited—some big lines have not 
adopted the turbine in any form, and the reciprocat- 
ing engine still makes a good fight of it. There is 
another human factor to be considered in a different 
direction—the stoker. We are inclined to think 
that either the average skill of firemen is not so high 
as it was, or that the class of man employed is becom- 
ing better educated so that he simply will not stand 
the conditions which certainly have prevailed in 
some stokeholds and which were nearly inhuman, 
and there now seems to be a tendency to give ships 
more boiler power so as to make them easier steaming 
jobs, while ventilation has been vastly improved. 
It is probably this human factor which has to some 
extent helped forward the adoption of liquid fuel, 
which reduces to a minimum both the number of 
men and the work that is required of them, as one 
man can easily look after any number of burners in 
one stokehold. Another cause of the undoubted 
spread of this method of firing which has taken place 
during the year is the large number of oil-carrying 
steamers which have been put into service, and with 
these it is a great convenience to be able to bunker at 
the same time and place as that at which they are 
loaded, and the price at which they can obtain the 
fuel, added to the saving in wages of the displaced 
firemen, probably results in an actual saving in run- 
ning expenses. 


Superheating. 


The progress of the adoption of superheating has 
hardly come up to our expectations and has been 
what, for want of a better word, we must call 
‘“‘patchy.’’ Some firms which have built ships so 
fitted in previous years have built none this year, 
while others which have interested themselves deeply 
in the question have built many. We have heard it 
argued that there are still other methods left of 
obtaining decimal points of economy out of the 
steam engine, such as a careful study of the minutest 
details of the valve ports, clearances, &c., and that 
the best place to take the heat out of the furnace 
gases is the boiler tubes rather than a device designed 
to make up for failure in that direction and which 
costs money ; the use of superheated steam does, too, 
demand special qualifications on the part of the engi- 
neers ; but so does the turbine. The question of the 
effect on economy is hardly one which we can debate 
here, but we believe that it is admitted that the best 
results can only be obtained with superheating when 
the engines are run “all out” and without any wire- 
drawing between the boiler and the engine. It is 
true, too, that special cast iron is called for in the 
high-pressure cylinder, and when this is used it 
becomes what we may almost call impregnated with 
lubricant or, at all events, so greasy on the surface 
that the effect of the high temperature on the oil may 
be neglected and after a while less oil rather than 
more may be used. 


Labour in Shipyards. 


The labour question, always a difficult one, has 
been more than ever so, though from a different cause. 
The good men among shipbuilders have responded to 
the call for recruits almost too well, and with the vast 
amount of Admiralty work in hand the men have had 
to be asked to waive some of their claims for the strict 
demarcation of the different classes of work between 
the various unions, not always, we are afraid, with 
such success as might have been hoped for at such a 
crisis. We are almost inclined to regret that the 
authorities cannot see their way to endeavour to 
induce some of the men to come back from the Army, 
at all events those who have not already gone abroad, 
and take their places again in the ranks of the civilian 
army and fill the vacancies thus caused by com- 
pulsory enlistment of those who are engaged in work 
of less vital importance to the country, and who are 
deliberately shirking through unwillingness to give 
up their personal comforts. It is rather disappoint- 
ing, too, to find that even at this critical time many of 
the men cannot give up their bad habits of losing 
time, even though it is admitted that they are called 
upon for much overtime. They might remember 
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that there is no limit to the overtime put in in the | of the four-cycle over the two-cycle engine for marine 


trenches, and that every hour they spend in bed when 
they ought to be at work means that the ship will be 
so much later in striking her blow for the country. 


New Ships. 


As far as ships themselves are concerned, mention 
may be made of the application of the geared 
turbine to an Atlantic liner, the Transylvania—which 
we illustrate in this number, and which we described 
in Our issue of November 6th—and also the big 
train ferry built for Canada by Cammell, Laird and 
Co., Limited, with her well-designed arrangement for 
lifting the whole of the rail-carrying platform to allow 
for tidal rise and fall. It is worthy of note that at 
least one ship that was turned out last year has the 
interesting combination of oil-fired water-tube boilers 
with geared turbines ; nor must we forget to refer 
to the important news that Harland and Wolff, 
Limited, have, after all these years, undertaken the 
construction of their first ship for his Majesty’s Navy. 
The three vessels named are illustrated in one of our 
Supplements to-day. ‘ 


Naval Architecture. 


With regard to naval architecture, there is one point 
which seems to have assumed some importance, 
and that is the cruiser stern, about which we do not 
think the last word has yet been said. The design 
of the stern of a ship has some effect upon the struc- 
tural stiffness of that part and the passenger-carrying 
capacity, the sea-worthiness, the speed, and the looks 
of the ship, so that each of these points must come 
in for its fair share of consideration if any departure 
from the normal is contemplated. The cruiser stern 
does undoubtedly give a stiffer form of construction 
than the counter stern to resist vibration, and it 
does give a greater amount of space in the lower 
decks for the carrying of third-class passengers, but 
it does not give the greatest possible increase in 
deck space which would be obtained by a plumb 
line or nearly plumb line in elevation, such as we 
believe was first introduced by Yarrow in his 
destroyers some years ago. This form gives the 
maximum length on all the decks, and, as there is 
very little tumble-home at the sides and a broad semi- 
circular shape is given in plan, it also gives the 
maximum width as against the pointed shape of 
the cruiser stern. We believe, in fact, that some such 
form of stern has already been discussed by one 
prominent firm. So much for the passenger-carrying 
capacity aspect, but this particular stern, as carried 
out by Yarrow, also embodies considerable modifica- 
tions in the under-water sections, the extreme end 
being practically flat at the water-line, with sections 
gradually becoming V-shaped as they go forward, 
and we believe that this is the fastest form of stern 
yet known. This flat stern seems to be justified on 
destroyers, from the seaworthiness point of view, 
owing to the peculiar wake developed by the high 
revolution speed of the propellers on these boats, so 
that the effect is that the waves never seem to get a 
chance of a smack at the flat surface. We do not 
attempt to give the theory, but the practice is cer- 
tainly there. It is doubtful, however, if it could be 
introduced exactly on very large boats, especially those 


with a limited speed, owing to the danger of exposing | 


such large flat surfaces to the blows of the sea, and 
the V sections would probably have to be much 
more pronounced; so much so that they might 
not greatly differ from those given by a cruiser 
stern, except that they would be wider right aft. 
Thus it might happen that the need for sea-worthi- 
ness would cause this form of stern to lose some of 
its speed capabilities. As far as the ordinary cruiser 
stern is concerned, we do not believe that there 
is any extra speed to be obtained beyond that obtain- 
able with the counter stern ; in fact, we have com- 
pared the drawing of two sister ships, one with 
a counter stern and one with a cruiser stern, and 
noted that the under-water lines are exactly 
alike in the two. So far as looks are concerned, the 
old counter stern, we think, was the prettiest thing 
imaginable in the days before the heavy super- 
structures now common came in, and when it could 
be made very light and graceful, as in the old P. and O. 
s.s. Oriental; nowadays the task is much more 
difficult, and we almost think that the cruiser stern 
lends itself better to the general contour, although, 
of course, it calls for a good eye to get just the right 
shape. We have seen one Dutch cargo ship built 
on the Clyde, in which the exact contour to harmonise 
with the paint line and the superstructure seemed to 
have been obtained so that, in spite of the ship being 
fitted with vertical double-derrick masts and vertical 
funnel, she was still really good-looking. 

Another point in connection with naval architecture 
is the progress made by the Isherwood system of 
construction, which has been applied in the case of 
45 steamers of a total tonnage of about 275,000 gross, 
including five 15,000-ton oil tankers. 


The Marine Motor in 1914. 


If it were sufficient to found our opinion as to the 
position gained by the marine motor in the year 1914 
on the official reports from the various ships in service 
which it is possible to obtain, we should unhesitatingly 
say that it has proved up to the hilt the superiority 





purposes. This would not, however, be quite a fair 
statement to make, as there are at least five big motor 
ships with two-cycle engines—the Wotan, Roland- 
seck, Hagen, Loki, and Monte Penedo—which belong 
to our enemies, and about the performance of which 
we are therefore unable to obtain any information ; 
nor do we known on reliable authority how La France 
has performed. All these engines were built abroad, 
and there only remain the Eavestone, Sebastian, and 
the Arum as examples of two-cycle engined ships 
in service about which any information at all is avail- 
able, and of these the Arum, illustrated in one of 
our Supplements to-day, has been too short a time 
in service to allow of definite conclusions being drawn. 
The bare facts which may be made public with regard 
to the other two, on the face of them, condemn the 
two-cycle engine, as our information is simply that 
the engines are to be taken out of them; the only 
reason given in the case of the Eavestone is that they 
have not given satisfaction to the owners, and in 
the case of the Sebastian we understand that the main 
bearings gave trouble. It seems to us a great pity 
that this is all the information available, and we 
can but repeat our annual plea that the complete 
facts should be given and an official account 
of exactly what has happened should be made public. 
Failing that no shipowner can take any other view 
than that the two-cycle engine is unsuitable for his 
purpose, and the whole industry must suffer, possibly 
unjustly. The matter is not, however, to be allowed 
to rest here, and we have already described the 
experimental opposed piston type of two-cycle engine 
built by Messrs. Doxford, which is full of promise, 
and give a full report of its trials to-day. Wisely 
the makers are not dashing into a complete marine 
installation before they have very thoroughly satisfied 
themselves in their own shops that what they recom- 
mend is what they have first proved to be good, and 
they are apparently sparing neither time nor expense 
in placing themselves in a position to be able to do 
this. 

All this time Messrs. Burmeister and Wain and the 
Nederlandsche Fabriek have been turning out 
four-cycle engines with almost monotonous regu- 
larity, and for owners who are already in possession 
of one or more such ships. The Copenhagen firm has 
now completed its eleventh big motor ship, the 
Tongking, of 9700 tons, with engines of 3100 indicated 
horse-power, and the Werkspoor have turned out 
their twenty-second, a number being repeat orders, 
and the largest being of 3000 horse-power in two six- 
cylinder units ; in addition to this the English com- 
pany building the Burmeister and Wain type has also 
built machinery for four ships. We have made 
inquiries from the owners of some of these ships, and 
they express their complete satisfaction with the 
results, going so far as to say that they are just as 
satisfactory as their steam ships. We are not, how- 
ever, yet fully satisfied that all the minor troubles 
which admittedly have existed have been so completely 
overcome that the marine motor can be said yet to 
have reached the same state of mechanical certainty 
—we deliberately do not use the word “ reliability ’’— 
as the steam engine. The marine Diesel engine is still 
in its childhood and it is bound to take time for the 
child to grow up and we believe that great progress 
has been made in discovering and overcoming diffi- 
culties of various grades of importance, and that 
greater progress still will be made in the near future, 
not only in this direction, but in arriving at an even 
higher thermal efficiency. 

Of course, the heat question is still the most 
troublesome one, and the increase in size of cylinder 
which has necessitated the adoption of water instead 
of oil to cool the pistons has not helped matters. Badly 
designed piston cooling arrangements have con- 
tributed quite a large share of trouble, and we are 
glad to see that the subject has been receiving very 
careful attention and that the ordinary telescopic 
arrangement has at last been admitted to be a failure 
by many firms. In one successful arrangement now in 
use there is no actual contact between the stationary 
and the moving parts of the water supply pipes, so 
that want of original alignment or any subsequent 
distortion has no effect, and yet there is absolutely 
no visible leakage ; that is, the leakage is collected 
and returned to the system and not allowed to be 
splashed about the engine-room and wasted. We 
are very glad to learn that the criticisms which we have 
felt ourselves called upon to make in connection with 
this and other features of design in the Diesel engine 
have not been resented by the builders, who have 
rather taken them to heart and set to work to 
remove the causes of criticism. 

A very remarkable revival is to be noted in con- 
nection with the work of the Nederlandsche Fabriek, 
in that it has built five ships fitted with reversible 
blade propellers coupled up to non-reversible Diesel 
engines, the largest of which has engines of 500 horse- 
power. We quite thought that the reversible blade 
propeller was dead and buried except for the smallest 
of motor boats ; but if it can be made strong enough 
to stand the stresses and wear it has manifest advan- 
tages. For instance, the air compressor need only 
be made large enough and run long enough to provide 
air for starting up and none is necessary for manceuv- 
ring ; besides this a good deal of expense and space 
will be saved by the reduction in the number of air 
bottles required. Whether the ability to reverse from 





the bridge afforded by this means is an advantage or 
not we hesitate to say. This firm has also made 
great progress in the use under auxiliary boilers of the 
exhaust gases from the Diesel engine, so that steam 
can be provided at no expense for heating or steering 
the ship or blowing the whistle. 

No new transmission systems have come to light 
during the year and no progress seems to have been 
made with the old, nor have we yet realised the Diesel 
engine as a cruising unit for destroyers. We would 
dearly love to have some information as to the actual 
work which the Diesel engine has been doing on sub- 
marines—very important and excellent it must have 
been from the accounts of cruises which have been 
made. Altogether, then, the year does not afford 
much scope for the expression of any record of 
triumphal progress with the Diesel engine. 

The small motor, both of the petrol and paraffin 
type, has fully justified itself by the extensive use 
which has been made by the Admiralty of boats so 
fitted in patrol and other useful duties in direct con- 
nection with the war, and we hope hereafter to see a 
class of fast motor-driven boats specially designed tor 
such work. 








ELECTRICAL ENGINEERING. 
No, 1L 


Ir is next to impossible to discuss recent electrical 
progress without touching upon the war, for before 
the outbreak of hostilities no country took a more 
active part in electrical enterprise than Germany. 
Into the United Kingdom she sent not only small 
articles such as lamps, carbons and switchgear, but 
among other things turbo-generators, motors, electric 
mining plant, transformers, and within the last few 
years a fair quantity of single-phase railway material. 
This war has shown more clearly than anything else 
that British electrical manufacturers had keen com- 
petitors in Germany; it has shown, moreover, the 
extent to which home firms have depended on the Con- 
tinent for their supplies of certain materials. Almost 
immediately the war began there was difficulty in 
obtaining several things of vital importance to the 
electrical industry. Accumulator and lamp manu- 
facturers were seriously hampered owing to limited 
supplies of glass, and central station engineers and 
others were faced with the possibility of an arc lamp 
carbon famine. To discuss here all that ought to be 
done in future would mean departing from the pur- 
pose of this article, but it is right to point out in 
passing that no time should be lost in taking steps 
to foster the glass and carbon industries. 

On the whole we do not think that so far as trade 
is concerned electrical manufacturers have much to 
complain about. Important orders which prior to 
the war were placed with German firms have been, 
or are going to be, transferred to manufacturers in 
this country, and a good deal of other work has 
recently been put in hand. Railway electrification, 
though in a rather backward state, is being pushed 
forward as rapidly as possible by no fewer than four 
of the principal railway companies in this country. 
Moreover, a large amount of equipment is under 
construction for Melbourne. From the central station 
engineers’ point of view the war has not in all 
cases proved exactly beneficial. The possibility of 
Zeppelin raids has necessitated restricted lighting, 
which has naturally reduced the lighting loads. 
Nevertheless, in some cases the power loads have 
increased. At Stepney, for instance, one of the 
busiest industrial centres in London, the motor load 
has gone up by leaps and bounds, which is due, we 
believe, very largely to the fact that in this locality 
many tailors are engaged in the manufacture of 
soldiers’ clothes. 

Twelve months’ progress in electrical engineering 
is no longer a matter that can be dealt with fully ina 
few columns of a technical journal, not even in a few of 
the long columns of THE ENGINEER A brief reference 
to some of the most important developments is all that 
can be attempted in a review such as we are in the 
habit of publishing. As regards new inventions 
there is little to be said. Generators, motors, trans- 
formers and kindred machines and apparatus have 
not undergone any marked change for several years. 
True, the turbine revolutionised the science of dynamo 
design, but the turbo-generator is no longer a new 
machine. Nowadays the most notable advances 
are confined to instruments, telephones and other 
things outside what is known as heavy electrical 
engineering. There is no doubt whatever that the 
crisis through which we are now passing has stimu- 
lated the activities of electrical engineers. Such 
things as magnetos, for instance, which prior to the 
war were supplied to this country almost exclusively 
by firms in Germany, are now being made in large 
quantities at home, and everything seems to indicate 
that when normal conditions prevail the electrical 
industry will be placed on a much sounder footing 
than before. 


Railways. 


The London and South-Western Railway, the 
London and North-Western Railway, and the Brighton 
Railway are all electrifying certain lines, but owing 
to the war progress during the last few months has 
naturally not been very rapid. When the London 
and South-Western Company’s complete scheme is 
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finished, 256 single line miles of track will be equipped, 
and the towns of Guildford, Woking, Leatherhead and 
Weybridge will have the advantage of electrical 
connection with the Metropolis. The first section, 
which the company has now well in hand, comprises 
about 143 miles of single track and includes the lines 
from the London terminus at Waterloo to Hampton 
Court and Claygate, and what is known as the 
Kingston roundabout line, serving the towns of 
Kingston-on-Thames, Richmond, Twickenham and 
Wimbledon, also the line through Brentford and 
Hounslow, as well as the Thames Valley line to 
Shepperton. These lines serve a thickly-populated 
suburban district, and it is anticipated the increased 
services which will be provided will result in a large 
increase of passenger traffic. The work of equipping 
the track was commenced in the second half of last 
year and is now drawing towards completion. High 
conductivity steel rails, weighing 100 Ib. to the yard, 
constitute the positive conductor, and the track is to 
be employed for the negative conductor or return. 
All the work associated with laying the conductor 
rails and bonding the track has been carried out 
during the continuance of traffic, and has been much 
interfered with by the abnormal conditions during 
the present crisis. From the new power station at 
Wimbledon Park current is to be supplied to nine 
sub-stations by means of cables carried on cast iron 
hooks supported by oak posts erected alongside the 
tines. Over 60 per cent. of these cables have been 
erected and the routes have been prepared for the 
remainder. In all there will be about 78 miles of 
these cables. A new fly-over line over the main lines 
at Hampton Court Junction, which will carry the 
down Hampton Court branch line trains over the 
main lines, is rapidly approaching completion. Here 
there are four main lines. 


The main span of a new bridge that has been 
erected at this point is 160ft. long, and each end is 
approached by brick viaducts. A large car shed and 
repair depot is being erected at Wimbledon Park, 
adjacent to the new power-house. This work is 
now well in hand. The steel roof principals are in 
course of erection, the concreting of the pits and 
floors is finished and the new sidings are being laid. 
All this work is being carried out under the direct 
supervision of the chief engineer, Mr. A. W. Szlumper, 
M. Inst. C.E. The generating station at Wimbledon 
Park and the sub-stations are well advanced, and 
in spite of the inevitable delays consequent upon the 
war, it is confidently expected that everything will 
be in readiness to start preliminary running early 
in this year. For this line the Westinghouse Company 
is supplying some 168 motor coaches, each fitted 
with motors having a total output of 550 horse-power. 

The London and North-Western Company’s 
scheme, comprising the electrification of lines between 
Euston and Watford, is progressing steadily, 
but it will not be completed for some considerable 
time. The construction of the new permanent way 
between Euston and Willesden necessitates much 
heavy work, viz., complete reconstruction and 
enlargement of Queen’s Park Station, where a junc- 
tion’ will be effected with the tube railway from 
Paddington, Baker-street, &c.; two new single- 
track tunnels at Kensal Green; also two through 
the London clay at Primrose Hill, each one mile 
long; and a new station at Chalk Farm. Electric 
trains have been running between Willesden High- 
level Station and Earl’s Court Station for some time, 
the current for which is purchased from an outside 
source. The conductor system is the same as that 
on the District and Metropolitan Railways, viz., 
insulated third and fourth rails. The Metropolitan 
Railway Carriage, Wagon and Finance Company 
secured the contract for the first portion of the 
rolling stock, which comprises four trains made up 
of four coaches. The make-up of the trains on this 
section of the line consists of one motor coach, one 
trailer and one driving trailer, but if required two 
such units can be coupled together to form a six- 
coach train. Good progress is being made with the 
power-house, and the generating plant is now being 
installed. There are to be five turbines, driving 
three-phase 11,000-volt generators, the aggregate nor- 
mal load being 25,000 kilowatts. The 5000-kilowatt 
turbines and condensers will be supplied by the West- 
inghouse Company, which has also secured the order 
for the high and low-tension switchgear equipment 
for eleven sub-stations. In the boiler-house there 
are to be twenty Babcock and Wilcox boilers fitted 
with automatic stokers. Artesian wells have been 
sunk on the site from which an ample supply of 
water is obtainable, not only for the power-station, 
but also for supplementing the water supply for 
locomotive purposes. The area of the power-house 
is sufficient to allow the initial plant to be more than 
duplicated. 

Before the outbreak of the war work in connection 
with the whole of the Brighton Company’s suburban 
system as far as Cheam and Coulsdon was progressing 
rapidly. But as many men engaged in the work 
have gone to the front, progress has been somewhat 
retarded. . Nevertheless, work on the lines from 
Balham, Thornton Heath, West Croydon and on 
towards Sutton is being pushed forward as rapidly 
as possible. The motor and control equipments for 


this line have hitherto been purchased from the A.E.G. 
Company, of Germany, but we believe, although we 





cannot say definitely. that other arrangements are 
being made for the supply of these parts. 

The new line on the Bakerloo Railway between 
Queen’s Park and Paddington is to be opened this 
month. 

For the Metropolitan Railway the Westinghouse 
Company is building twenty-three motor coach 
equipments. The British Thomson-Houston Com- 
pany is building some rotary converters and switch- 
gear for the North-Eastern Company’s 1500-volt 
direct-current scheme and some 800-volt direct- 
current motor and trailer coaches for the Central 
Argentine Railway. It also has in hand work for 
the Central London Railway, the Victorian Railways 
in Australia, the London and South-Western Rail- 
way, the Lancashire and Yorkshire Railway, &c. 
Whilst referring to the contracts of the British 
Thomson-Houston Company we may say that the 
firm has a large amount of work in hand for the 
Admiralty and War-oftice. Some two-speed cascade 
motors, built by Sandycroft Limited, were supplied 


during the year to the Great Western Railway Com- | 


pany. Some of these motors drive the refrigerating 
plant at Paddington ; 


pumps on the Ealing and Shepherd’s Bush line. 


Railways Abroad. 


It is now some time since we heard anything about | 
electric railway progress in Germany, but it is pretty | 


safe to assume that all work is now at a standstill. 
Germany, as everyone knows, is short of copper, 
and that in itself is quite sufficient to hinder operations 
without anything else consequent upon the war. 


Prior to the outbreak of hostilities good progress | 


was being made with the conversion of the Prussian 
State lines between Magdeburg, Leipsig and Halle ; 


in fact, we believe that the work was nearing com- | 


pletion. 
beginning to advance was the electrification of the 
Berlin Stadtbahn—a line, as the name implies, which 
serves the suburbs of Berlin. But work on this 
railway had not, prior to the war, advanced very 
far, and we do not suppose for a moment that 
anything worth mentioning has been done to it 
since. France, though in a better position than 
Germany as regards the supply of raw materials, 
must of necessity find the war a great hindrance. 
The most important undertaking in France is, of 
course, the electrification of certain lines on the Midi 
Railway. 
the lines involved in this scheme, for they were set 
forth in our review of 1913. For the time being, 
railway electrification, like most other things on the 
greater part of the Continent, is disorganised, and 
may be dismissed without further comment. 

The Victorian Railway Commissioners in their 
annual report state, with regard to the suburban 
electrification, that despite the large amount of 
preliminary and detail work inseparable from a 
scheme of such magnitude, satisfactory progress has 
been made with the different portions of the work of 
electrifying the lines, and Mr. E. P. Grove, who as the 
representative of Mr. Merz arrived in Melbourne in 
October last, has with his staff since been actively 
engaged in the supervision of the work already in 
hand at the sub-stations, the Jolimont car repair 
shed and the Newport power-house. The contractors 
have the manufacture of the plant and equipment 
well in hand, and substantial progress has been made 
with the erection of the power-houses, as well as 
with the excavations for the conduits, pits, &c., 
and the provision of sidings. A large quantity of 
boiler-house plant and steel work for the power- 
house buildings has been delivered, and is now in 
course of erection. 

For the most novel developments we must turn 
to America. On the New York, New Haven and 


Hartford Railway a marked change was made in the 
There | 


method of supplying current to the trains. 
were two objects for making the change. One was 


to eliminate the inductive effects on telephones, | 


the other to raise the transmission voltage. 
special arrangement of auto-transformers—described 
in our issues of April 24th and May Ist—a three- 
wire system has been obtained with which it is possible 


to send out from the generating station current with | 


a pressure of 22,000 volts behind it, instead of 11,000 
volts, as arranged for under the original scheme. 


current on neighbouring telegraph and telephones 


others drive the drainage | 


Another important undertaking which was | 


We need not give here the names of all | 


By a} 


On | 
a line equipped in the manner the New Haven line | 
line was originally equipped, the effect of alternating | 


ing the electrification of the Pennsylvania suburban 
lines at Philadelphia and the Norfolk and Western 
| line at Bluefield, West Virginia. On the latter railway 
|exceptional conditions are met with, and according 
to Mr. Gibbs it is probably the heaviest electric 
traction scheme proposed in any part of the world. 
The section to be electrified is the line between Blue- 
field on the east and Eckman on the west, a distance 
of about 30 route miles, or about 90 track miles. 
Eleven thousand volt single-phase current collected 
from the overhead wire will be converted into three- 
phase current on the locomotives and then supplied 
to three-phase driving motors. ‘The ‘Pennsylvania 
Railroad, it seems, has nearly reached the limits of 
its capacity in the vicinity of the Broad-street Station, 
Philadelphia, and the question of enlarging this 
station has been under consideration for some time. 
But on investigation it was found that it would be a 
far better plan to electrify the suburban system. It 
is proposed, in the first place, to electrify the Broad- 
street—Paoli section, which is a 20-mile four-track 
route. At a later date the company will in all prob- 
| ability, when circumstances demand it, electrify the 
Chesnut Hill line. The single-phase system has been 
| chosen, and on the first-mentioned line the working 
|pressure has been fixed at 11,000 volts. Motor 
coaches fitted with two 225 horse-power single-phase 
motors mounted on one truck will be used. Some 
| time ago the Pennsylvania Company lent the Westing- 
house Company a standard steel combination car 
for experimental purposes. The latter company 
equipped it with a large mercury vapour rectifier and 
continuous-current motors with the object of ascer- 
taining whether it is possible with such an arrange- 
ment to collect single-phase current from an overhead 
| wire and operate a train with continuous current. 
| Details of the experiment have not yet been published, 





| but it is reported that the results are satisfactory. 


Electric Driving in Factories. 

It is naturally impossible for reasons of space to 
set forth here all that has been done in the way of 
electrifying factories during the last twelve months. 
Every year there is marked progress, for it is now 
recognised pretty generally that electric driving in 
workshops is a distinct advantage. During the early 
part of the year we published some articles on this 
subject, and endeavoured to indicate how time and 
money may be saved by employing motors for driving 
machine tools. One of the most important works 
electrified during the year is the carriage and wagon 
works of the London and South-Western Railway 
at Eastleigh, which comprise four large shops—the 
saw mill, wagon shop, mechanics’ shop, and smithy 
and spring shop. Originally there were locomotive 
boilers and engines in various parts of the works. 
These have now been replaced by a central power 
station, equipped with Diesel engines and generators, 
a storage battery and booster, working or a three- 
wire system, with 500 volts between the outers. 
At this pressure the motors are worked and the 
positive and neutral and negative and neutral lighting 
circuits are connected. The motors—all supplied 
by Electromotors Limited, of Openshaw, Man- 
chester—are enclosed ventilated machines, and range 
in size from 5 to 60 horse-power. Where a number 
of small machines can be operated from a counter- 
| shaft, the group system of driving has been adopted, 
| whilst all large tools and machines are driven by 
|independent motors. The Roots blower, shears and 
punches which were formerly coupled to independent 
| steam engines are now operated by electric motors. 
|The scheme, involving a motor installation with an 
aggregate capacity of over 1000 horse-power, was 
| drawn up by Mr. Herbert Jones, the railway com- 
| pany’s electrical engineer 

Electromotors Limited, acting under the direction 
of the National Boiler and General Insurance Com- 
pany, also electrified the auxiliary machinery in 
Messrs. Annandale and Son’s Polton paper works, 
at Midlothian. Motors with outputs ranging from 
5 to 15 horse-power are used for driving the mechanics’ 
shop, rag-house, size-house, saw bench, cutters, 
dryer drums, pumps, haulage gears, guillotines and 
| dryer fans. The web calender, originally driven by 
| an old steam engine, is now fitted with two motors— 
a driving motor and a barring motor. The former, 
| a 50 horse-power machine, drives the fly-wheel shaft 
through a spur wheel. At the commutator end the 
motor shaft is extended and fitted with an auto- 
matic free-wheel arrangement working in conjunc- 
Behind the main 


| tion with a large chain wheel. 


would be very appreciable, for all current flowing | motor the small barring motor is fitted, which drives 
either in the overhead wires or rails returned in the | the main motor at about one-eighth of its normal 


same direction in the greater part of the line involved. 
Now, however, the trains draw their current from 
two directions, and the inductive effects are neu- 
tralised. Appreciable progress is being made in 
America with the split-phase system. The Westing- 
house Company and the General Electric Company 
are both working on this system, and the fact that it 
is being put to the test of practical application indi- 
cates that it is well out of the experimental stage. 
The object of the system, as we explained some time 
ago, is to eliminate the single-phase motors. Single- 
phase current collected from the overhead wire is 
converted into polyphase current, and supplied to 
polyphase driving motors. 

At a meeting of the New York Railway Club Mr. 
George Gibbs, chief engineer of the Pennsylvania 
Railroad, gave some interesting particulars concern- 


| speed. Both machines are controlled by one handle 
|and each has its own automatic device arranged so 
| that when the main motor is put into operation the 
| barring motor is disconnected and stops automatically. 
Some important rolling mills have been electrified, 
principally those used in the manufacture of sheets 
and bars. The Ebbw Vale Sheet Iron and Coal 
Company has fitted a 2000-5000 horse-power Westing- 
house motor to a sheet mill. It drives the mill through 
gearing. The District Iron and Steel Company have 
coupled to a 10in. mill a 600-2000 horse-power 
Westinghouse motor, and Messrs. F. Brady have 
| purchased a 1300-3250 horse-power -motor of the 
|same make for driving a 30in. sheet mill. This is a 
slow-speed machine, and is directly coupled to the 
| 160-ton fly-wheel. Besides the motor, the Westing- 
| house Company supplied all necessary switchgear, &c. 
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RAILWAY MATTERS. | 


Tue Aisgill accident of September 2nd, 1913, led to a 
great rush of “inventions” for cab-signalling and auto- 
matic train control. During that month there were 
87 applications for letters patent in connection with 
signalling as compared with 13 during the month of 
September, 1912. Out of the 87 applications, 42 were for 
automatically stopping trains. 

ON the occasion of the Yale and Harvard football match 
on November 21st the New York, New Haven and Hart- 
ford Railroad Company carried 33,378 passengers out of 
its station in New Haven between 4.40 p.m. and 7.15 p.m., 
or 220 passengers per minute. The busiest time was 
between 5.20 p.m. and 6.20 p.m., when 18,000, or 390 per 
minute, left. A total of 65 trains with 618 cars was used 
and all passed off without serious mishap of any kind. 

A SUCCESSFUL demonstration of Edison storage battery 
car operation was conducted recently over the main line 
of the Pennsylvania Railroad from Newark to Holmesburg 
Junction. The demonstration car made the 69-mile trip 
between Newark and Holmesburg Junction successfully in 
2h. 32 min. actual running time, not including stops made 
at Trenton and Bristol for the purpose of letting passengers 
off, The average running speed of the car—27 miles per 
hour—was very creditable in view of the fact that forty- 
four passengers were on board, and especially that, owing 
to a short-circuited motor, the run was made with only 
three 20 horse-power motors. This car will be operated 











experimentally for about thirty days on the 3.8-mile 
Holmesburg Junction—Bustleton branch of the Penn- 
sylvania Railroad, after which two new storage battery 
cars will probably be operated on the regular passenger 
service of the branch. At the end of about six months, if | 
this operation proves successful in reliability and in saving | 
in car-mile costs, it is likely that from fifty to seventy-five | 
storage battery cars will be adopted by the Pennsylvania | 
Railroad for general branch line service. | 

THE Interstate Commerce Commission on December 
18th granted with very few exceptions the applications 
of the railways of the Eastern States for an increase of 
5 per cent. in their rates. This was the companies’ third 
attempt to get the advances sanctioned. The first was 
made in the year 1910 at a time when the companies were 
doing well, and the Commission then decided that they 
did not need increased revenue. The second application 
was made last spring, when conditions appesred to support 
the companies’ contentions, but again they failed. The 
Commission on that occasion did not deny that more 
revenue was needed to meet the greater expenses due to 
better wages, less hours of duty, steel cars, safety appli- 
ances, higher taxes, &c., but it considered that other means 
of revenue were available than from increases in rates. 
From this decision the companies appealed. They said 
that they did not doubt that, with the assistance of the 
Commission, additional revenue might eventually be 
obtained along the lines suggested in the judgment, but 
the needs of the companies were pressing and could not 
wait. The inquiry was therefore reopened, and a success- 
ful appeal, as said above, resulted. 

Tne electrical working of the 113 miles of the Chicago, 
Milwaukee and St. Paul Railway, for which the contract 
has just been placed, presents several points of interest. 
According to Electrical Engineering, overhead conductors 
are to be used with a direct-current contact line pressure | 
of 3000 volts, with flexible catenary construction and | 
pantagraph collectors. Power will be supplied to the | 
four sub-stations—which will be equipped with syn- | 
chronous motor generators—at 110,000 volts three-phase | 
60 cycles from water power stations of the Montana | 
Power Company. Very large and powerful locomotives | 
will be used, constructed in two permanently coupled | 
units, each having eight driving wheels and a four-wheeled | 
bogie at the eud. The driving axles are arranged in pairs | 
upon a series of four articulated trucks, two under the 
main frame of each unit. Each driv‘ng axle is twin-geared 
to a 375 horse-power—continuous rating—motor, and the 
motors are permanently connected in pairs in series. | 
The whole vehicle weighs 260 tons, of which 200 tons is | 
available for adhesion, and the starting draw-bar pull 
is 80,000 Ib The passenger locomotives will haul 
an 800-ton train at 60 miles per hour on the level, and 
the goods locomotives will haul a 2500 train up a 1 per 
cent. gradient at 16 miles per hour. The control provides 
for regenerative braking. The plant and locomotives are 
being supplied by the General Electric Company of America. | 


THE South-Eastern and Chatham Managing Committee 
has been very unfortunate in the matter of railway acci- 
dents in the neighbourhood of Cannon-street. There was 
the collision of October 25th, 1913, at Waterloo Junction, 
in which three lives were lost ; that of June 27th, in which 
a passenger was killed ; the collision near London Bridge 
on September 5th, and now there has been issued the 
report of Colonel Druitt on a further collision on November 
10th last. This last was due to a second train being 
allowed to approach Borough Market Junction before the 
first had cleared the section. This was owing to an error 
on the part of a signalman in Cannon-street No. 2 signal- 
box, who said that he did not notice the first train pass 
him and did not, therefore, put his signals to danger 
behind it. This mistake would not, however, have alone 
led to the accident, as this section of the line is protected 
by lock-and-block, and the second train should not have 
been allowed to approach No. 2 box until the first had 
passed Borough Market Junction. That this happened 
was due to an irregularity on the part of a signalman in 
another Cannon-street box, who found that he could not, 
owing to the lock-and-block interlocking, lower his signals 
for the second train to leave the station. He assumed that 
the man in Ne. 2 box had accepted the second train, but 
that the apparatus did not work properly, and so, without 
waiting to make sure, he released the apparatus by the 
key provided for such contingencies. Had, however, the 
man before doing this looked at the indicators provided 
with the lock-and-block apparatus, he would have found 
that owing to the No. 2 signalman’s ignorance as to the 
first train, the latter had not “‘ cleared ”’ it nor ‘‘ accepted ”’ 
the second train. Colonel Druitt criticises the ‘‘ ready 
way in which the (releasing, keys can be made use of, 
which undoubtedly tends to their being used without 
due consideration, and some limitation on the use of them 
should certainly be arranged for by the company.” 








| 





NOTES AND MEMORANDA. 


Durina the ten months ending October 31st, Great 
Britain exported iron and steel and manufactures thereof 
to the value of 36} millions sterling; other metals, 
nearly 9 millions; cutlery, hardware, &c., 5} millions ; 
electrical goods, 2} millions ; machinery, over 28 millions ; 
and ships, over 6 millions. 


AccorDING to figures given in a report to the Association 
of Railway Electrical Engineers, out of 415 railway repair 
shops in America, nearly 200, representing, however, 
only about one-third of the total power demand, purchase 
energy from local central stations. The remainder of the 
energy is generated in private plants operated by the railway 
companies. 


THE Chemical Trade Journal and Chemical Engineer 
gives the following test for aluminium in minerals. A very 
small amount of the powdered mineral is placed together 
with about }c.c. of crystalline ammonium fluoride and 
four or five drops of concentrated sulphuric acid in a 
platinum crucible. The mixture is gently heated to drive 
off the acid while stirring with a platinum wire, and then 
heated to bright redness for a moment. Examined under 
the microscope the residue exhibits hexagonal crystals 
of corundum if aluminium be present, some of the crystals 
being coloured yellow if iron is also present. Very small 
six-sided plates, coloured green, are given by chromium. 
Hexagonal crystals are not yielded by manganese, nickel, 
and cobalt. 


In a recent issue of the Bulletin of the Imperial Botanic 
Garden of Petrograd (vol. xiii., No. 4), G. A. Nadson 
describes a number of interesting sulphur bacteria from 
brackish water in the Gulf of Finland. Two of the forms 
described are peculiar from the fact that the cells contain 





| in addition to stored sulphur a substance which readily 


decomposes into oxalic acid ; these bacteria live in badly 
aerated mud, and by increasing the oxygen supply the 
oxalite-like substance was found to increase and the 
accumulation of sulphur to diminish, and vice versé. A 
remarkable new genus of sulphur: bacteria, called Thios- 
pherella, was discovered, which contained in its cells 
large quantities of a starch-like substance; the other 
forms described are new species of the genera Achromatium 
and Thiophysa. 


TuE Electrical Vehicle Division of the American Society 
of Automobile Engineers, which is working in conjunction 
with the Electric Vehicle Association of America, has just 
drawn up a proposed standard for two types of motors for 
electric vehicles of 60-66 volts and 80-85 volts respectively, 
which, when completed, will include the standard charac- 
teristic curves. The Division has also recommended two 
much-needed standards in the matter of ratings of electric 
vehicles, as follows :—“‘ Electric vehicle mileage ratings 
shall be based on the rated five-hour discharge capacity 


| of the battery and a continuous run with one-half load 


over hard, smooth, and level roads or pavements. Electric 


| vehicle speed ratings shall be based on continuous opera- 


tion with one-half load, over hard, even, and level roads 
or pavements, at the actual average battery voltage.” 


Srrivinc by experiment to determine the relation 
between the corona current and the increase in air pres- 
sure which occurs if direct-current corona takes place in 
an enclosed space, members of the physics department 
of the University of Illinois, Urbana, have hopes of being 
able to construct a high-potential voltmeter based on 
this pressure phenomenon. Professor Jacob Kunz, in 
describing some of the experiments before the American 
Physical Society, stated that the tests covered potentials 
ranging from 3000 volts to 15,000 volts,.and that mano- 
meter deflections as great as 25cm. had been observed. 
Professor Kunz emphasised the fact that the pressure 
noted was not due to heating of the air, for the liquid 
used in the manometer responded instantly upon the 


| application of potential. Curves plotted between potential 


and pressure from data obtained thus far approximate 
very nearly to straight lines. 


Tue colour of the insulators for transmission lines is 
important. Most engineers prefer brown. green, or 
neutral tinted insulators as being less conspicuous than 
white, and therefore less likely to attract the attention 
of stone throwers, &c. White insulators have the advan- 
tage of more readily disclosing where a breakdown has 
occurred. On lines comprising two or more circuits it is 
sometimes advantageous to use insulators of different 
colours for each circuit in order to prevent mistakes and 
danger to linesmen. All insulators should be made of the 
highest grade porcelain which has been vitrified throughout 
and is absolutely non-absorbent of moisture and free from 
flaws, cracks, or foreign matter. The colouring of insu- 
lators is given by the glaze, which must cover the entire 
surface, except the area where joints are made, and must 
be free from crazing, bubbles, cracks, &c. On completion, 
insulators should be tested both electrically and mech- 
anically. 


Writtne on “ High Explosives in Warfare” in the 
columns of Nature, Mr. W. Macnab says :—‘* The subject 
of explosives seems often to create a state of credulity 
and to generate extravagance of statement on the part of 
the non-expert writer rarely effected by other matters. 
The unknown sometimes becomes truly appalling under 
his imaginative pen. Even inventors have been known 
to make wild statements in regard to their explosives. 
One should only accept with very many grains of salt the 
sensational statements which have appeared in some 


quarters as to the weird and deadly effects of recently . 


invented explosives. It is well, therefore, not to have 
exaggerated ideas of the power of explosives or to be unduly 
seared by the threat of explosives dropped from Zeppelins. 
The destructive effect of the large charges which can be 
fired from the huge howitzers used in the present war is 
terrible, but explosives have their limits. While without 
doubt the damage done locally from the explosion of a 
large quantity of any explosive which might be dropped 
by a Zeppelin would be appalling enough, yet, judging 
from the effects of the accidental explosion of a couple of 
tons of nitroglycerine during manufacture, its area would 
be comparatively restricted, and the horrifying suggestions 
mooted of the coming total destruction of cities by explo- 
sives dropped from the sky may be ascribed to the imagina- 
tion of the over-credulous,”” 





MISCELLANEA. 


GERMANY is making urgent inquiries in Holland for 





aluminium for use in the construction of Zeppelins. So 
far, we gather, she has met with little success. 
THe French Government has decided to expend 


£30,000 on wireless telegraphy installations in Equatorial 
Africa. These will be erected at Oubangui, Alima and 
Brazzaville. A telegraph line is also to be constructed 
between Alima and Haute—Ogovueé. 


Dr. W. E. S. Turner, Secretary of the Sheffield 
University Advisory Committee, points out in a letter 
to the local Press that manufacturers are still making 
use of caustic potash for detergent and grease-removing 
processes, and that, weight for weight, caustic soda is 
more efficient for the purpose. 

SincE 1896 something like £2,000,000 has been expended 
upon the widening and improvement of the Suez Canal. 
When first opened, the channel had a uniform depth of 
25ft. It is now 31lft. deep, 108ft. wide at the bottom, and 
420ft. at the water level. It is still being deepened and 
widened. Quite apart from this work, a whole fleet of 
dredgers is continually engaged on merely keeping the 
channel free from sand. We get some idea of the magni- 
tude of this task when it is stated that last year over 
2,000,000 cubic yards of material were taken out of the 
Canal by these dredgers. Despite the heavy cost entailed 
in running the waterway and keeping it open for traffic, 
the scheme has almost from the first been a financial 
success, and Suez Canal shares are always much sought 
after. By the purchase in 1875, for £3,976,582, of the 
176,602 £20 original shares held by the Khedive, the 
British Government obtained joint control over the Canal 
with France. 


OnE of the directions in which the war has given special 
work to the electrical industry is in the lighting of the 
numerous camps which have been formed for the Regulars 
and Territorials in various parts of the country. Recently 
at Gailes, Ayrshire, the light was switched on in two 
large contiguous camps established for the two battalions 
of 1100 men each which have been raised by the Glasgow 
Corporation. The camps, states Electrical Engineering, 
consist of eighty ordinary huts, twenty-seven huts for 
officers’ quarters, and also guard-rooms, dining-rooms, 
baths, cooks’ houses, regimental institute and a rifle 
range for each battalion. There are in all about 1200 
lamps, and the area covered by the camp is about 500 
by 250 yards. The order for the lighting of the camps was 
given only on November 15th, so that the work has been 
extremely rapid. Current is taken as a tapping from a 
public supply feeder at 11,000 volts, which passed 
conveniently about 240 yards away. A  25-kilowatt 
transformer converts the current to 240 volts, and the 
wiring is converted direct on to the three-phase secondary. 
An underground cable connects the transformer to the 
first hut, and thence the wiring between the huts is over- 
head with 200-megohm grade wire-on insulators. It was 
deemed advisable to use lightly insulated instead of bare 
wire to guard against the danger of short-circuits. 


A SUPPLEMENT to the London Gazette contains the text 
of a proclamation, signed by the King, declaring the 
following articles to be absolute contraband :-—-Powder 
and explosives specially prepared for use in war, ingredients 
of explosives—viz., nitric acid, sulphuric acid, glycerine, 
acetone, calcium acetate, and all other metallic acetates, 
sulphur, potassium nitrate, the fractions of the distilla- 
tion products of coal-tar between benzol and cresol 
inclusive, aniline, methylaniline, dimethylaniline, am- 
monium perchlorate, sodium perchlorate, sodium chlorate, 
barium chlorate, ammonium nitrate, cyanamide, potas- 
sium chlorate, calcium nitrate, mercury, resinous products, 
camphor and turpentine (oil and spirit). Ferro alloys. 
including ferro-tungsten, ferro-molybdenum, ferro-man- 
ganese, ferro-vanadium, ferro-chrome. The following 
metals: Tungsten, vanadium, molybdenum, nickel, 
selenium, cobalt, hematite pig iron, manganese. The 
following ores: Wolframite, scheelite, molyhdenite, 
manganese ore, nickel ore, chrome ore, hematite iron ore, 
zine ore, lead ore, bauxite. Aluminium, alumina,’ and 
salts of aluminium ; antimony, together with the sulphides 
and oxides of antimony; copper (unwrought and part 
wrought) and copper wire; lead, pig, sheet or pipe ; 
barbed wire, and implements for fixing and cutting the 
same. It is further announced that the export of explosives 
of all kinds is prohibited to all destinations abroad other 
than British possessions and protectorates. 


At a recent meeting of the Electric Vehicle Committee 
it was decided to make another effort to bring all electric 
supply undertakings into line in regard to a flat rate of 
ld. per unit for the supply of electric energy for charging 
vehicle batteries at times other than those during “‘ peak ” 
load, and to approach those undertakings which had 
adopted a high minimum charge with a view to their 
reducing it to a figure more near to that which the Com- 
mittee recommended. The matter of standard rim dia- 
meters for vehicle wheels was discussed, and it was decided 
to support the efforts which are being made by the Motor 
Manufacturers and Traders’ Association to get certain 
diameters standardised for this purpose. In regard to 
membership of the Committee, it was decided that the 
present members should hold office until March 31st 
next, when they may be re-elected by the bodies which 
they represent. It was decided to ask the British Elec- 
trical Federation, Limited, to nominate a representative 
on the Committee. As to methods of charging electric 
vehicle batteries, it was decided to point out to the battery 
makers that the most convenient method of charging, 
from the charging station point of view, is that which is 
carried out at constant potential and automatically 
tapering current, and to ask the makers how far they can 
supply batteries to comply with this requirement. As 
to lamps for use on electric vehicles, it was decided to 
confer with the Tungsten Lamp Association with a view 
to getting certain sizes standardised for this purpose. 
The final revision of the specification for the charging 
plug and receptacle was completed. It was decided to 
recommend that where the charging current required 
by a large vehicle exceeds the safe current-carrying 
capacity of the plug and its chargingscable, two plugs and 
connections should be used in parallel. 
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TO CORRESPONDENTS. 


&4@f In order to avoid trouble and 1d confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public and intended 
for insertion in this column must in all cases be accompanied by a 
large envelope, legibly directed by the writer to himself, and stamped in 
order that answers received by us may be forwarded to their destination. 
No notice can be taken of communications which do not comply with 
these instructions. 

mM All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y ti 

ag”) =SWe cannot underiake to return drawings or manuscripts ; 
therefore request correspondents to keep copies. 
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CLEANING OF WASTE. 

A correspondent wishes to know cost of plant and machinery necessary 
to recover or clean cotton waste which has been used in works—from five 
tons weekly—including labour and materials, and what per cent. or value 
of oil may be recovered, and for what purposes used. Can the waste be 
used agua afver being dried? 
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1914—A Retrospect. 


NEVER in the history of THE ENGINEER has this 
column been written under conditions like those of 
the present. This paper was born in 1856, when the 
Crimean War was just over, and it has witnessed 
many other wars that in times past were counted 
great, most momentous of them that which ended 
in the capitulation of Paris to the Germans and the 
peace of Frankfort in 1871. Of our own smaller wars 
it has seen many; the earlier and later Egyptian 
campaigns and the Boer war find mention in its 
pages ; but al] these conflicts sink into insignificance 
in face of that which is now rending Europe asunder 
and paving the way to a new map of the world. 
Looking back on the past we are proud to see that 
THE ENGINEER has never hesitated to give all the sup- 
port that lay in its power to the country’s military 
preparations, and that it has ever been an unwavering 
advocate of the large Navy. For this it has, from 
time to time, been taken to task. It has been told 
that it cried out for large programmes because its 
supporters were those who built guns and armour and 
ships and engines. No such small criticism has ever 
moved it, nor will ever move it. What it has done, 
it has done from a conviction that it was the right 
thing to do and wholly apart from self-centred 
motives. It is now finding its justification. No4 
one now believes in a small Navy; the last “ little- 
Navyite ” was slain when the first shot fell in Scar- 
borough, and the cry is now for more ships rather 
than for less. Let those who have stinted the Navy 
now bear the blame if an occasional raid is made upon 
our shores; it is their fault if there are not more 
ships to guard our coast against the promiscuous 
dashes of the enemy. 

It is almost impossible to regard 1914 as a whole 
unit. It seems to us almost as if the passage of the 
centuries had suddenly stopped on August the fourth, 
and that a new cycle of years is being born in the 
cataclysm in which we are now involved. The old 
order ceased, a new order began, when Germany 
launched defiance at the world. The year up till 
then was normal. Trade was still good, but declining, 
and it was expected to fall more rapidly as the winter 
approached. Suddenly everything was changed. 
Men by their thousands were called from their voca- 
tions at desk, mill, workshop, and mine, to join the 
colours ; our immense export trade to Germany was 
instantly arrested and our markets in Russia, France, 
and many other continental countries were impaired. 
The financial condition became acute; the bank 
rate rose with a bound, and the Stock Exchange closed. 
For a moment something almost akin to panic seized 
the British manufacturer. He saw grim ruin before 
him. Money was wanting, his markets were gone, 
his men were going. Then as quickly as the cloud 
arose it dispersed. A wise policy saved the financial 
position, whilst the manufacturer awoke surprised 
to the fact that war would put a pressure upon his 
abilities that peace had never done. From Russia, 
France, and England orders for material of all des- 
criptions poured in. Ships of war and all the things 
their construction entails were hurried through, motor 
cars and vehicles of all kinds and sizes were built or 
converted in lavish numbers, wood in immense quan- 
tities and corrugated iron were ordered for the build- 
ing of shelters, barbed wire in thousands of miles had 
to be turned out, the woollen mills worked at double 
pressure, and every engineering shop in the country 
that could find space to lay down new machines, or 
could convert old ones, was filled to overflowing with 
orders for shot, shell, submarine mines, and other 
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instruments of destruction. In a few weeks, almost 
in a few days, the gloom began to disappear. The 
working men, reduced in numbers by the steady 
stream that set towards the colours, found themselves 
as well employed as they had ever been, and the 
Board of Trade returns for October and November 
showed as few men out of work as in an ordinary 
“boom ” year, whilst a few weeks later there was 
an absolute dearth of labour. 

Then came the silent triumph of the Navy. By a 
magnificent stroke a grand fleet was sent war-ready 
to sea before the German ships had time to turn 
round. The North Sea and the Channel were held 
by it and the German navy sought cover behind the 
teeth of Heligoland in Wilhelmshaven, Cuxhaven, 
Kiel and its canal, whilst all but 10 per cent. 
or so of Germany’s great merchant fleet was 
interned in foreign harbours, or locked up in 
her own. Those vessels at sea were one by one 
picked up by British vessels and brought as prizes 
into British ports. There remained on the open 
seas a few liners converted to commerce raiders, a 
few small cruisers and a few larger vessels. The 
greatest of the latter, the Goeben, was driven from 
pillar to post by French and British until at last, 
with a small consort, the Breslau, she disgracefully 
sought relief by selling herself to Turkey. The 
remaining vessels for a few months did a certain 
amount of damage by capturing or sinking merchant- 
men on our trade routes. Insurance rates rose and 
shippers were chary about taking risks. But one by 
one these chartered pirates were met by our ocean 
police and sent to the bottom. The most daring 
was the Emden; for many weeks she carried on a 
career so brilliant and so Claud Duval-like in its 
courtesy that she won unstinted admiration from her 
enemy ; but she was at length found by the Australian 
cruiser Sydney and run ashore a battered and helpless 
wreck. Two powerful ships, the Scharnhorst and the 
Gneisenau, were still at large. In an ill-fated moment 
two British vessels, the Good Hope and Monmouth, 
hopelessly out-gunned, met them and suffered for 
their temerity. But retribution did not halt long. 
Secretly and swiftly the Invincible and Inflexible 
drove out at full speed to the Falklands and there, 
with a squadron of smaller vessels, met and destroyed 
them and with them the Leipzig and the Niirnberg. 
Of the German squadron one warship, the Dresden, 
and an armed liner, the Prince Eitel Friedrich, escaped. 
These two vessels and the small cruiser Karlsriihe 
are now, as far as is known, the only German vessels 
upon the high seas, and their fate cannot be long 
deferred. Thus the oceans were swept and the over- 
sea commerce of the United Kingdom, which had for 
a time hesitated in its stride, renewed once more its 
swing. 

The markets, from the outbreak of war till the end 
of the year, were never really bad. There were now 
and then indifferent weeks ; but, take it for all in all, 
the condition was never such as to cause anxiety. 
We have given special attention to them week by 
week in our provincial letters, and years hence we 
shall turn back to those columns as a splendid indica- 
tion of the state of England during the great war and 
a brilliant example of all that sea power means. Had 
our Navy been less powerful than it was, had the 
policy of the Sea Lords wavered at the critical 
moment, we, instead now of writing of a still flourish- 
ing overseas commerce and shops working at high 
pressure, should be telling a miserable tale of dead 
trade and dying people. The Navy preserved the 
United Kingdom and enabled her, to the immense 
benefit of the Allies, to carry on “ Business as Usual ;” 
but there was more to be thought of. To us only, of 
the Powers at war, this is a commercial as well as a 
military conflict. For years our traders have suffered 
from the insidious rivalry of Germany. This is not 
the place to discuss her methods of trade ; suffice it 
to say that it has often been conducted by means as 
dubious as those she uses in warfare. We have had 
an endless struggle against a rival that used skill, 
subtlety, and cunning and was supported by her 
Government, powerful banks, and associations of 
manufacturers. She combined with high technical 
ability an energy and resourcefulness that would 
have commanded our admiration had it not been used 
only too frequently in ways that nothing can condone. 
This commercial crusade was directed more against 
the trade of Great Britain than against that of any 
other country, and, naturally, when the war and our 
own naval policy cut Germany off from all her foreign 
markets we hailed the opportunity that presented 
itself of regaining some of the ground won from us. 
The Board of Trade, with commendable and unex- 
pected spirit, rose to the occasion in as far as it was 
able. It collected report after report from foreign 
markets and issued them broadcast; it opened 
exhibitions of German-made materials, and esta- 
blished an advisory branch for the guidance of British 
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competitors. Moreover, it rapidly drew up Bills 
which made trading with the enemy a serious offence, 
and passed Acts which put itin the power of British 
manufacturers to secure the annulment or suspension 
of patents held and worked by alien enemies in this 
country. All these measures are open to some 
criticism ; the first in their construction, the latter 
in their administration ; but, in spite of some defects, 
there can be no question that good has been done by 
them. Yet it is not by such means that Britons are 
to hold permanent supremacy in world trade. The 
Board of Trade can do a great deal to help them, the 
Government can do a great deal to help them, by 
seeing that trade is conducted fairly and squarely ; 
but the backbone of their success must be, as it was 
in the past, their own ceaseless energy and enterprise. 
We believe that the war will lead to a regeneration 
of the old adventurous spirit and that in the future 
we shall regain for another century our high eminence 
in the commerce of the world. 

Before we turn from this general review of the 
state of Great Britain in 1914 to consider in some 
detail the record of the year in engineering works, let 
us for a moment endeavour to look into the near 
future as it may be expected to influence the industries 
in which we are interested. Turning over old volumes 
of THe ENGINEER to see if any light was thrown 
upon post-war conditions by the state of the 
metal markets in the early seventies, we were 
struck by the astonishing rise in the prices of Cleve- 
land pig iron. For some months following the signing 
of peace at Frankfort Cleveland No. 1 stood at about 
51s., but early in 1872 a marked rise began, and in 
October of that year £6 per ton was asked and paid 
for the same quality. This enormous price held 
only momentarily, but for several weeks, both before 
and after its attainments, the price was only half-a- 
crown less. The rise was gradual and the fall to 
normal conditions again was almost equally slow. 
It may be held that as England was not then at war 
the conditions in the present case are quite different. 
There is, however, some reason for thinking other- 
wise. It is impossible yet to estimate how many 
hundreds of thousands of tons of steel will be 
required to replace structures of all kinds that have 
been destroyed in the war area, and how many 
machines of all kinds from locomotives and marine 
engines to looms and agricultural plant will be needed 
to restore Belgium and northern France to their old 
industrial positions. Belgium will unfortunately be 
able to do but little to help herself in this direc- 
tion for some time to come, but the iron indus- 
tries of all other countries will be pressed to 
their utmost. If the enemy can be kept from 
our gates, and no one really doubts that he will in 
spite of raids and threats, the outlook for the iron 
trades of Great Britain is, then, marvellously bright, 
and we can make no prophecy with less risk than that 
for years following the conclusion of peace the trade 
of this country will stand at an unexampled level. 

We now leave these general notes and turn to the 
specific events of the year, as they effect all branches 
of engineering. 





THE RIVAL NAVIES. 





WHEN in the course of time the history of the insane 
upheaval of the peace of Europe by the German 
Government in the year 1914 comes to be written, 
it will be found that the influence of sea power on the 
struggle which followed the outbreak was even 
greater than that exercised a hundred years ago in 
the Napoleonic campaign. Instances of the para- 
mount effect of superiority at sea on the prosecution 
of a campaign can be recalled by the dozen. Many 
of them, however, although affording striking proof 
of the advantages it confers, were only on a small 
scale. None have been on such a scale as that which 
exists at the present time, and never, in any previous 
contest, has the influence been so overwhelming. 
The history of sea power, from the days when Roman 
superiority forced the Carthaginians into a march 
from Southern Spain to Northern Italy in default of 
their being able to attack their enemies by any other 
route, to the time, some 2000 years after, when 
Italian superiority in the Mediterranean prevented 
Turkey from sending any relief to Tripoli, was at the 
disposal of the whole world, Germany included. Its 
influence could be traced, whether wielded by the 
stronger or the weaker military power, in all con- 
tinents and under most varying conditions. So 
definite and certain were the lessons it taught, positive 
and negative alike, that deductions of the most reliable 
kind were possible, and on these could be built up 
guidance data of an unimpeachable nature. The 
theory was correct ; it was the manner of making 
the practice coincide with the theory that so often 
aroused hostile criticism of successive British Govern- 
ments. What, then, is the position at the close of the 


year and after nearly five months of war ? 
It is, in the first place, eminently satisfactory to 





be able to affirm that the provision mai in past 
years “for securing control of the seas ** has proved 
to be sufficient. The German mercantile marine at 
the outbreak of war consisted of about 2100 merchant 
steamers, of some 4,400,000 tons, and about 2400 
sailing vessels, of about 450,000 tons, or, say, nearly 
5,000,000 tons of shipping. By New Year’s Eve, 1914, 
and in fact long before then, this had been swept 
from the sea, and the German mercantile flag is no 
longer afloat. Ten per cent., perhaps, of all German 
vessels have been captured ; the others are interned 
or laid up in their own ports and dare not venture 
forth. Not one vessel represents anything short of 
a huge loss in upkeep and maintenance charges ; 
not one is earning a shilling. Contrast this with the 
fact that the British mercantile marine is simultane- 
ously enjoying an absolutely unprecedented boom in 
freights without, since the final sweep up of the Ger- 
man raiding cruisers, the slightest let or hindrance. 
The economic influence of the absolute closing of her 
seaborne trade cannot fail to be gigantic. More or 
less elaborate accounts are officially published wherein 
are described naval and military movements with 
their immediate results—so many killed, so many 
wounded, so many ships lost, or so many trenches 
gained. The silent influence of the strangulation of 
trade cannot be appraised; it is not seen and its 
extent cannot be rapidly gauged, and it is far more 
likely to be under-estimated than over-estimated. 
Consider the port of Liverpool closed instead of, as it 
is, handling over 200 ships per day, and one can form 
some opinion as to the outlook at the present moment 
in Hamburg. This wonderful effect, with its in- 
fluences upon the duration of the war which it is 
impossible to estimate, is due wholly and entirely to 
the British Navy’s superiority over theenemy’s navy. 

The total expenditure on the German navy in the 
last ten years, exclusive of public works such as forti- 
fications, &c., which are chargeable to votes other than 
those included under purely naval expenditure, has 
been no less than £186,000,000, of which some 
£90,000,000 have been devoted to new construction. 
The corresponding British figures for the last decade 
are, roughly, £390,000,000 of total expenditure, of 
which £133,000,000 were for new construction. At 
a cost, therefore, averaging only £20,000,000 per 
annum more than Germany has spent, we have not 
only suppressed about 5,000,000 tons of her sea-going 
vessels, but also adequately protected the approxi- 
mate 20,000,000 tons of which our own mercantile 
marine consists. Certainly we have suffered some 
losses from the depredations of German commerce 
destroyers, but only to a trivial extent compared with 
the number of ships at sea. But as a set-off against 
the mercantile losses, the attrition which the German 
navy has suffered in the process is considerable. Of 
all her warships at sea, or, to be more exact, of all 
not actually in immediate home waters, all but two, 
the Dresden and Karlsruhe, have been accounted for by 
burning, sinking, or other forms of destruction. With 
the final disposal of those two, which cannot now be 
long delayed, the Imperial German navy as well 
as the mercantile marine will disappear from 
every port and sea except her own harbours and 
waters. Never in the history of the Napoleonic 
campaigns, which form the only parallel to the present 
gigantic struggle, was so complete a clearance made 
or such a degree of protection given to our own com- 
merce. 

Whatever views may be held in Germany about the 
réle which the Imperial navy is playing, we in this 
country cannot but remember that in no case yet has 
a fleet, after months of inaction in one of its own 
fortified ports, emerged to anything except its own 
destruction. That the German navy had an excep- 
tionally difficult task before it may be admitted ; 
that it was vastly inferior to the British fleet alone, 
and still less to one having French, Russian, and 
Japanese navies behind it, is also obvious; but 
whether it has been used to maximum advantage is 
very doubtful. The result of the course it has taken 
is, broadly speaking, that a national defence that has 
cost £186,000,000 in the last ten years, and more 
likely £250,000,000, if the naval expenditure is 
included for such other items as the widening of the 
Kiel Canal, the development of Wilhelmshaven and 
Heligoland, the naval air service, &c. &c., none of 
which figure under the real naval votes, is utterly 
unable to guarantee a single pound’s worth or weight 
of national seaborne imports or exports nor tointerfere 
one iota with the overseas commerce or communica- 
tions belonging to the Allies. 

If one thing more than another has been proved 
in the last few months it is the influence of over- 
whelming gun power. The German Admiralty stuck 
to the llin. naval gun when all other Powers were 
adopting the 12in.; they armed their cruisers with 
4in. weapons when Great Britain was mounting 6in. 
guns in all vessels with which they were likely to come 
in contact. Their gun armament in torpedo craft 
is puny compared with that of other nations, with 
the result that has already been proved in the North 
Sea on more than one occasion. It is too late to change 
all this nowadays. Then, again, the recuperative 
facilities after action or the abilities rapidly to increase 
the strength of the navy after the outbreak of war 
are very small compared to our own. Great Britain 
was in the lucky position of having the Tiger, Emperor 
of India, and Benbow just completing on the outbreak 
of war, whilst two Turkish battleships in a similar 





condition were promptly acquired. Five Queen 
Elizabeths, the most powerful battleships in the world, 
are approaching completion in English and Scote!: 
yards, as well as two acquired Chilean vessels of some 
28,000 tons. In this dozen we have a force that 
is not far from equal to the whole of the first and second 
battle squadrons with which we began the war, 
Germany has approaching completion at Kiel the 
Kronprinz, armed with 12in. guns, and the battlo- 
cruiser Lutzow, which was launched in November, 
1913, at Dantzig, also carrying 12in. guns, whereas 
our new vessels mount 15in. weapons. The battle 
ships Ersatz Worth and T, laid down late last year, 
are not likely to be completed during the present war, 
if ever. Three small cruisers of the Karlsruhe ty). 
have either been got ready or are being completed. 
The twelve destroyers of the 1914-15 programme 
Nos. 37-48—are not yet completed. Of foreign vesse|s 
under construction in German yards, two of 4300 tons 
are practically ready at Elbing ; these are, or rather 
were, the Admiral Nevelskoi and a sister ship ordere« 
by the Russian Government. The only others are 
four 1200 ton torpedo-boat destroyers being built 
at the Germania Works at Kiel for the Argentine 
Government, which have been acquired by the 
German Admiralty. The first of these was only 
launched last August and is far from completion. 

On the whole, therefore, the outlook for the German 
navy for 1915 may well be thought depressing. 
German shipbuilders know well enough that in speed 
of construction or facilities for laying down vessels 
they cannot compete with Great Britain. Krupps 
cannot supply the extraordinary demand for current 
war material and also provide armament for new 
vessels in the manner possible in this country. With 
our knowledge of the labour conditions in this country 
at the present time, it is not hard to imagine the diffi- 
culties that are presenting themselves to German 
constructors, or to those responsible for the policy ot 
the German navy. 

It may be of interest to give here a list of the 
vessels lost by the Allies and their enemies, omitting 
destroyers and submarines in all cases, as the actual 
losses are not known with certainty. Great Britain 
has lost the following light cruisers :—-The Amphion, 
mined in the North Sea, August 5th; the Pathfinder, 
torpedoed off Scotland, September 5th; and the 
Pegasus, disabled at Zanzibar, September 20th ; the 
torpedo gunboat Speedy, mined in the North Sea, 
September 3rd ; the armed merchant cruiser Oceanic, 
wrecked, September 8th; the three third-class cruisers 
Aboukir, Cressy, and Hogue, torpedoed in the North 
Sea, September 22nd; the Hawke, second class 
cruiser, torpedoed off Peterhead, October 15th; the 
Hermes, torpedoed in the Straits of Dover, October 
31st ; the Good Hope and the Monmouth, sunk by 
gun fire off Chile, November Ist ; the Niger, torpedo 
gunboat, torpedoed in the Downs, November 11th ; 
and the Bulwark, destroyed by internal explosion 
at Sheerness, November 26th. These are known and 
official losses. An accident happened to another 
ship which must not yet be named in print, though 
all the country is talking about it ; but what it was 
and what was the result has never been stated on 
authority. 

The French have lost no ships of any importance. 

The German list is a long one and we omit mention 
of such minor vessels as gunboats and submarines. 
On August 27th the Kaiser Wilhelm der Grosse, an 
armed liner, was sunk by H.M.S. Highflyer in the 
Atlantic; on the next day the Russians destroyed 
the Magdeburg, a light cruiser, in the Baltic. On 
August 28th occurred the Battle of the Bight, when 
the British sunk the light cruisers Mainz, Ariadne, 
and Kéln, and at least two destroyers. The Spree- 
wald, an armed merchantman, was captured on 
September 12th, and a submarine torpedoed the 
small cruiser Hela off Heligoland on the following 
day. Another armed liner, the Cap Trafalgar, met 
the armed liner Carmania off the east coast of South 
America on September 14th and was sent to the 
bottom. Skipping many smaller losses, we come 
to the ‘‘ bottling up ”’ of the K6nigsberg in the Rufini 
River, German East Africa, on October 30th, and the 
destruction of the Emden in November by the 
Australian cruiser Sydney. The Yorck was lost by 
striking a German mine at the entrance to Jahde 
Bay on November 5th, and the Geier, an unprotected 
cruiser, was interned at Honolulu on the 7th. Some 
time in this month the Russians sank a cruiser, the 
Friedrich Karl, but though rumours were current 
at the time, the official statement was not published 
for a month or more. On December 8th the most 
important engagement of the war was fought off the 
Falkland Islands, resulting in the sinking of the 
Scharnhorst, Gneisenau, and Leipzig, and Niirnberg. 

The list of vessels lost to Germany is longer than 
the list of vessels lost to Great Britain, but the actual 
tonnage is not much greater. It is to be observed 
that nearly all our losses were by mine or torpedo, 
whereas nearly all Germany’s were brought about 
by gun fire. In only one action has Germany been 
successful—that off Chile. 

The Russians and Turks have not lost heavily. 
The Jemtchug, belonging to the former, was sunk 
off Penang by a torpedo from the Emden in October, 
and the Pallada was sunk by the Germans in the 
Baltic on the llth of the same month. The 
Messudiyeh, a rebuilt Turkish vessel, was sunk in the 
Dardanelles by a British submarine. There were, of 
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course, numerous smaller losses on both sides. 
Austrian first-class ships did not venture to meet 
the French fleet in the Mediterranean. 

The war on land brought out many extraordinarily 
interesting facts connected with artillery. The 
destruction of such forts as Liége, Namur, and 
Antwerp showed that such constructions are power- 
less against modern high explosives and big guns, 
whilst the influence of gun fire was proved to be 
indecisive against the form of trench which has been 

. developed in recent years and months. The trench 
mortar and rifle grenade were used for the first time, 
but do not appear to have had very serious effects. 
The duty of field artillery is to prepare the way for 
infantry attacks by silencing the enemy’s guns and 
bombarding his trenches. In this duty the French 
75mm. gun came off with flying colours. It is pro- 
bably the best gun used in the war. Larger French 
guns have now been in use for some time. Much 
was heard about an enormous siege piece of 
42cm. diameter used by the Germans, but reports 
inust be accepted with some reserve, as a 12in. howitzer 
would probably do all that the larger guns are claimed 
to have done and would be much more easily trans- 
portable. We are, however, far from saying with 
certainty that the 42 cm. was not used against forts. 
With the British force the big guns of some of our 
ships have bombarded the enemy near the coast, and 
it is an open secret that bigger land guns than any- 
thing hitherto employed have been sent to the seat 
of war. More we must not say. 





RAILWAYS AND BRIDGES. 


THE development of railways all over the world 
during the past year was arrested by the outbreak of 
the European war, and, moreover, of those new lines 
which may have recently been completed in the 
belligerent countries no information is now available. 


The United Kingdom. 


The new works we shall refer to in the first in- 
stance are confined to London and the suburbs, and 
have been constructed in connection with various 
improvements of existing stations and junctions. 
The London and North-Western electrification of the 
Watford line, however, has been continued. The 
final portion from Harrow to Euston is nearing com- 
pletion, and it is hoped that a through service between 
Watford and the Elephant and Castle Station will 
soon be available. .The London Electric Railway 
Company’s line between Paddington and Queen’s 
Park, an extension of the Bakerloo Railway, is in a 
forward state and will be opened on the 10th inst. The 
widening of the Metropolitan for the new express line 
between Baker-street and Harrow is to be completed 
by the end of the present month. Good progress has 
been made on the suburban electrification of the 
London and South-Western Railway, and the exten- 
sions of the London, Brighton and South Coast Rail- 
way electrical lines are now in operation. The 
extension of the Central London Railway to North 
Acton and Ealing Broadway is also proceeding satis- 
factorily, much of the earthwork having been 
completed, and the tunnelling under the Great 
Western Railway successfully accomplished. 

The general linking up of the London railways has 
been advanced by the completion of the Earl’s Court 
junctions and the construction of passenger escalators 
at the principal stations. New escalators were opened 
during the year at Oxford Circus, Charing Cross, and 
Baker-street Stations, the first-named being capable 
of transporting 27,000 passengers per hour. This 
brings the total number of escalators in use up to 
sixteen, and it is estimated that a saving of two 
minutes is made in every journey by their use. On 
the suburban lines of the Great Western Railway 
platforms have been extended, one of which now has 
a length of 2100ft., being the longest platform in 
England. 


Greater Britain. 


In Canada rapid progress was made with the con- 
struction of new lines during the first six months of 
the year, especially in the case of the Grand Trunk, 
Pacific, the National Transcontinental, and the 
Canadian Northern Railways. Despite the financial 
stringency proceeding from the war, the Canadian 
Pacific Railway has added extensively to its mileage 
in Western Canada. Up to the middle of September 
it has graded this year 555 miles and completed 113 
miles of double track. During the year South Africa 
had 455 miles of line under construction, of which 
185 miles have already been opened. Turning to 
Australasia, the latest railway reports were issued 
prior to the war and are dated June 30th. In the 
first place, we learn that at the Port Augusta end of 
the Trans-Australian Railway, which is being built 
by the Commonwealth Government, another section 
has been opened, making 95 miles in all. New South 
Wales has 880 miles under construction and 36 miles 
have been opened during the year. In Victoria 
187 miles of new railways were opened for traffic, 
and the lines under construction cover 278 miles. 

In Queensland 287 miles are still under construction. 

The Railway Commissioners’ Report on the South 
Australian Railways states that 155 miles of new 
line were opened for traffic. 


In New. Zealand the only line opened up to March, 
1914, was the Dunollie Rewanui section of the State 
collieries line, about 3 miles in length. 

Information as to the progress in Western Australia 
and Tasmania is not available, as the reports are not 
yet to hand. ; 

India.—As regards the Indian railways, 1053 miles 
of railway have been opened during the year, the 
most important section of which is the Indo-Ceylon 
connection. Although the actual length of line con- 
structed in India for this project is under 22 miles, 
this undertaking is probably of greater general 
interest than any other which has been completed 
}during the period under review. Three turbine 
steamers have been purchased by the South Indian 
Railway Company, which, working in conjunction 
with the new line, complete the means of communica- 
tion between India and Ceylon. A very important 
work on this connection is the Pamban bridge, of which 
we give an illustration in one of our Supplements 
to-day. 


The Continent of Europe. 


Switzerland has shown the greatest activity, six- 
teen railways being under construction. The new 
route between Nice, Cannes, and Turin is making 
satisfactory progress and some of the tunnels are being 
bored, while others are already completed. This 
line, which will be opened in about three years’ time, 
will reduce the distance between Nice and Turin by 
47 miles. 

The Grenchenberg single-track tunnel, 53 miles 
long, piercing the Jura range, has been completed 
and forms part of the new and most direct route vid 
Delle to the Létschberg and Simplon to Italy—see 
THE ENGINEER, November 20th. 

The Furka Railway between Brigue and Disentis 
was opened in June—see THE ENGINEER, June 26th. 
This line is 60 miles long and is partly constructed 
on the rack system, with gradients of 1 in 14 and 1 
in 19. A notable achievement has been the piercing 
the five-mile Hauenstein Base Tunnel, connecting 
Tecknau and Olten—see THE ENGINEER, July 24th. 
The completion of the Mont d’Or Tunnel has again 
been delayed by the inrush of water. 

In Brussels a city railway has been under con- 
struction connecting the north and south of the town. 
No doubt all progress has been stopped by the war. 
The new electric railway in the Upper Rhine district 
may be mentioned. Belfort is at the centre of the 
district served. Steam power will be used at the 
generating station, as water power is not available. 
The line is 70 miles long and single-phase current will 
be used for propelling the trains. The Naples and 
Rome direct line is still in hand. 


Other Railways. 


The following account of new lines does not include 
the railways of the United States, which will be dealt 
with in a later article. 

In Central South America, where railway con- 
struction is immensely difficult, many new lines are 
being made. A new line built, as is usually the case, 
by an English firm runs from Arica to La Paz, in 
Bolivia. An American syndicate, however, is build- 
ing a 500-mile line from Oroya to the Ucalyali River, 
thus connecting the Amazon Valley with the Pacific. 
Beunos Aires has recently been linked with Ascencion, 
the capital of Paraguay, a distance of 1100 miles. 
Electrification of the Buenos Aires Western Railway 
suburban system is now in progress and will con- 
stitute the longest railway electrification yet under- 
taken. 

In Africa the Cairo-Helouan Railway has been 
finished, and in the Congo prior to hostilities in 
Belgium an extensive programme for the construc- 
tion of new lines was contemplated, amounting in all 
to 2500 miles. Work on the Cape-to-Cairo Railway 
has, of course, been suspended for the moment. 

In the East, with the construction of the Hedjar 
Railway, the journey from Damascus to Medina can 
now be accomplished in fifty-eight hours, while for- 
merly, undertaken principally by pilgrims, it occupied 
thirty-five to forty days. 

Several sections of the Baghdad Railway have been 
opened during the year. 

In the Far East, Russia, in order to possess a trans- 
Siberian line wholly within Russian territory, is con- 
structing a new line to avoid cutting through North 
Manchuria, as does the existing route to Vladivostock. 
The new line therefore branches off at Tchiha and pro- 
ceeds in a north-westerly direction, following the 
north bank of the Amur river. The total length of 
this line, which is known as the Amur Railway, will 
be 1548 miles, of which only 350 miles remain to be 
constructed. Owing to the difficult nature of the 
country and troubles with the small contractors 
failing, the Russian Government decided to abandon 
the contract system and carry on the work depart- 
mentally ; much better progress has been made in 
consequence. The mountainous nature of the country 
through which the eastern section passes will make this 
part of the railway very expensive, the cost amount- 
ing to about £23,400 per mile. 

According to the Korean consular report the total 
length of line now opened for traffic in that country 
is 970 miles, the Honam Railway being completed 
in January, 1914, and the Seoul-Gensan line at the 





end of last year. The Seoul-Fusan line is shortly 





to be reconstructed with improved gradients. A new 
line 34 miles long between Gensan and Yong-heung 
is to be laid down later. 

As vegards China, Dr. Morrison reports that during 
the year more provinces have been engaged in railway 
construction than at any previous period. The 
Board of Communications and the British and Chinese 
Corporation, Limited, have signed an agreement for 
the construction of roughly 600 miles of railway, 
from Nanking to Nanchang and Ping Siang, where it 
will connect with the Ping Siang and Changsha and 
Hankow-Canton railways. This line, in conjunction 
with the Pukow-Sinyangchow Railway, will materi- 
ally strengthen British interests on the Yangtze. 

The railway will traverse a very rich country, and 
there will be no special difficulties of construction. 
Arrangements have been made for a connection 
either with Hangchow or Shanghai, and also for a 
railway from Nanchang to Wuchang, giving an aggre- 
gate length of nearly a thousand miles, the construc- 
tion of which will necessitate a loan of £8,000,000. 
It has been agreed that the chief engineer, the accoun- 
tant, and the traffic manager shall be British. The 
materials will likewise be British. 

In the Phillippines new enterprises are not being 
undertaken. Chief interest centres on the approach- 
ing completion of the Manila Railway to Baguio, 
the mountain capital. The grading has been finished 
and the track laid up to the foot of the first rack 
portion where the cog railway section begins. The 
latter mounts at a gradient of 14 per cent. for ten 
miles through magnificent scenery. There will be five 
tunnels in all. The whole line is to be ready for traffic 
in 1916. 


Bridges. 


As noted in last year’s review, the great Quebec 
Bridge and the Sara Bridge spanning the Lower 
Ganges are still in progress. In the case of the former 
the erection of the steel work has commenced, and 
has been the subject of several articles in these columns 
—see our issues of July 3lst and September 25th. 
The latter is to be opened early in this year and the 
cost is said to be £1,250,000. A view of the bridge is 
given in one of our Supplements. Constructed at a 
cost of £18,723 a new bridge spans the Goombee River 
at Lucknow. There are five 75ft. arch spans con- 
structed of mixed brick, stone and reinforced concrete. 

In this country a new road bridge has beer built 
over the river Esk, on the Carlisle to Glasgow road. 
The bridge is carried on ferro-concrete arches sup- 
ported on red freestone rock foundations. The 
central arch has a span of 175ft. and the shore spans 
are 147ft. 

In the new Southwark Bridge—illustrated in one 
of our Supplements to-day and dealt with at 
length in the Enoerveer of April 17th — the 
approaches are practically complete. The Navy had 
kept the seas open and enabled the great blocks of 
granite required for the bridge to be delivered up to 
time. There is reason to hope that the bridge will 
be ‘finished at the date specified in the contract. 

Kingston Bridge, which has been widened, is again 
open to the public. The origina] bridge had a width 
of 25ft. only. It has now been widened to 55ft., and 
provides a carriageway of 35ft. wide and a footway 
10{t. wide on either side. 

There are several new bridges on the Great Western 
Railway, notably one over the railway at West- 
bourne-terrace having a span of 244ft. 

A new railway bridge has been built at Riga having 
a total length of 770 m. and ten steel arches, the maxi- 
mum span being 90m. There is an opening spanned 
by a 40m. bascule operated electrically. 

The National Railways of Mexico recently com- 
pleted a high steel bridge over the Rio Chico on a 
new line between Durango and Llano Grande. This 
line is situated in the State of Durango, extending 
about 63 miles west from the city of Durango and 
forming part of the located line to the port of Mazatlan 
on the west coast of Mexico. This extension was 
built principally to develop extensive pine timber 
resources, but it will also serve a mining and cattle 
country with some agricultural developments. The 
line crosses the Rio Chico about 20 miles west of 
Durango. At first it was planned to build a steel 
viaduct over this deep ravine, but the company’s 
consulting engineers found that satisfactory stiffness 
could not be obtained in steel towers of the height 
required. The plan for a viaduct was therefore 
abandoned and a single track cantilever bridge 
adopted, having anchor arms of 105ft., cantilever 
arms of 135ft., and a suspended span of 120ft. In 
addition to these main spans there are three deck- 
plate girder spans 32ft. 6in. long in the approaches, 
making the total length of the bridge between back 
walls 701ft. Gin. The base of rail is 244ft. lin. above 
the bottom of the barranca. The cost was about _ 
£30,000. 


LOCOMOTIVES. 


The amount of progress in locomotive design which 
we have to record is, naturally, smaller than in recent 
years. In the first place, we have little or nothing 
to say about foreign locomotives, for obvious reasons ; 
and in the second, the stress upon locomotive super- 
intendents during the last few months has been too 
great to permit of any striking developments. The 
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work we have to deal with is work done mainly before 
the war broke out, and as far as it goes it shows that 
the steam locomotive, far from losing its position, 
continues to make ground or to consolidate its 
position ; there is not yet any trace of evidence that 
for the greater work of railways in any part of the 
world the steam engine is yet seriously challenged. 
Electric railways are, of course, extending, and 
extending rapidly; but there is no really great 
railway—great, that is in the number of miles open— 
which does not depend still on the type of locomotive 
which originated with George Stephenson. We 
modify, we enlarge, we add accessory after accessory ; 
but, after all is said and done, the locomotive engine 
to-day is a Stephenson engine with only those develop- 
ments which always accompany the progress of 
time. The cylinders in front, the guide bars, the 
connecting-rod, the coupling rods, the excentrics, 
the tubular boiler, even the regulator, and many 
smaller details are not radically different to-day from 
those of sixty to seventy years ago. It is an extra- 
ordinary testimony to the brilliancy of Stephenson’s 
invention that in such a long period, and in spite of 
many efforts to the contrary, the locomotive of to-day 
is no more and no less than a development of the 
Rocket. Superheating has come as a definite addi- 
tion, but Trevithick, Stephenson, and Watt well 
knew its value, whilst compounding, on British lines 
at least, has practically disappeared. Feed heating 
has failed to make any marked progress. Super- 
intendents are still using it where it was already in 
use, but as far as our inquiries lead there has been 
but little extension of the practice. This is rather 
remarkable in view of the fact that feed heating has 
always shown economy. Either there is some good 
mechanical reason or there is a very bad human one. 
However, this is scarcely a time to press locomotive 
superintendents, and we shall have to wait till peace 
returns either to see the practice further developed 
or to learn why it has been so much neglected. 


Feed-water Heating. 


Before leaving this subject we must briefly refer 
to a new feed heater which Mr. F. G. Smith has fitted 
on several Highland Railway locomotives with pro- 
mising results. A drawing of the arrangement 
appears on this page. It will be seen that there are 
two heaters, one inside and the other outside the 
smoke-box. The outside heaters, one on each side, 
are heated by exhaust drawn straight from the 
cylinders, the steam escaping, after passing round 
the heater tubes, into the base of the chimney. Ina 
later design the steam is dried and re-heated before 
entering the feed heater, and the results are found to be 
improved. The inside heater consists of a flat case 
traversed by a number of small tubes which corre- 
spond in position with the boiler smoke tubes. Water 
is fed from an injector in the usual way and, passing 
a check valve, enters the outside heaters; thence, 
passing another check valve, it goes to the smoke-box 
heater and thence to the boiler. A great advan- 
tage of this capacious arrangement is that there is 
always a supply of hot feed ready for the boiler, 
whether the engine is standing or at work ; moreover, 
as the temperature of the smoke-box gases is increased 
by heavy work the temperature of the feed is increased 
at the same time. This is of marked benefit when 
hill climbing, when all the power available is required. 
Both heaters are fitted with blow-off cocks and can 
be cleaned as required, and since much of the deposit 
naturally takes place in them, the feed is cleaner and 
the boiler gains in consequence. Another advantage 
the boiler derives is, of course, common to all feed 
heaters ; we refer to the obviation of temperature 
stresses which accompany, in many cases, cold feed. 
It is unnecessary to call attention to the fact that the 
engines fitted are non-superheater engines and that 
modifications would be necessary if superheaters were 
employed. 


Superheaters. 


THERE appears to be a healthy disposition to avoid 
convention in the design of superheaters, and although 
the Schmidt type is still a long way ahead of all others 
inventors are busy on new forms. Two noteworthy 
examples are provided by the Great Northern Rail- 
way and by the London and South-Western Railway, 
which has quite departed from the practice that 
obtained in Mr. Dugald Drummond’s day ; indeed, 
Mr. Urie is busy converting saturated engines to 
superheat. These two new superheaters are illus- 
trated on page 10, the former by two photographs 
and the latter by a drawing. The feature in both 
which will attract immediate attention is the use of 
two wholly independent headers ; one above for the 
saturated and one below for the superheated steam. 
This is a radical departure from the Schmidt design, 
ain which, as everyone knows, a single divided header 
is employed. Both Mr. Gresley and Mr. Urie still 
retain what may be properly called the Trevithick 
element, that is, the bent superheater tubes entering 
specially enlarged smoke tubes, but the first designer, 
by a system of twinning, as he calls it, is able to use 
a smaller smoke tube than is usual. In the Gresley 
superheater there are four rows of large tubes instead 
of two rows as there would be with a Schmidt super- 
heater in the same engine. Each element has four 


lengths of tube, but instead of all four tubes being 
placed in one flue tube, two lengths—that is to say, 





one loop—are in one tube and the other two in the | 
tube immediately below. The elements are staggered, | 
the first pair using flue tubes 2 and 4, the second pair | 
1 and 3, the third 2 and 4, and so on. This arrange- | 
ment bos the great advantage that it leaves a bigger | 
bridge piece owing to the smaller diameter of the | 
flue tubes, but this benefit has not been gained at the | 
sacrifice of tube-heating surface, indeed, in the par- 
ticular boiler illustrated there is a gain of 10 per cent., | 
as may be seen from the following table :— 





| 
Heating Surface for Superheater Boiler. | 

Boiler barrel 4ft. 8in. dia. by 10ft. lin. long. | 
Firebox 6ft. 4in. long. | 

Schmidt Superheater. 

Square feet. | 

125 tubes, lin. dia. : 5974 | 


18 tubes, 5}in. dia. 254} | 
Total tube heating surface 852 
Firebox oe ee 120 
Superheating surface 258 
Total heating surface 1230 
Grate area 19 


Twin Tube Superheater. 
Square feet. 
, 877 


121 tubes, l}in. dia. 


34 tubes, 4in. dia. 370 
Total tube heating surface 947 

Firebox rear 120 

Superheating surface .. 260 

Total heating surface 1327 

Grate area 19 


With this type of superheater all the elements 
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“Tue Ongincer” 


| diameter. 


| total evaporative surface, 2377 square feet. 
| total surface of the superheater—Robinson type 


| carries 4000 gallons of water and 6 tons of coal. 
| is carried on 4ft. 4in. wheels. 





The Great Central. 


This company has recently put into service several 
4-6-0 express goods engines, and has several more 
in the shops. They were designed by Mr. Robinson 
to haul heavy fast goods, fish, and excursion trains, 
and those already at work are giving a great deal of 
satisfaction. From the illustration of the Glen. 
almond, which we give on page 14, it will be gathered 
that they are exceptionally powerful. Another engine 
is named the Earl Roberts. As a matter of fact, the 
engine and tender together in working order turn the ° 
scale at nearly 123 tons, of which 55 tons 10 ewt. are 
taken on the coupled wheels. There are two inside 
cylinders, each 21}in. diameter, with a stroke of 
26in., served by 10in. piston valves. The driving 
wheels are 5ft. 7in. diameter, and the bogie wheels 
3ft. 6in. The fire-box is 7ft. 9}in. long inside by 


| 3ft. 44in. wide, and the grate area is 26 square fect. 
| There are 157 smoke tubes of 2}in. diameter and 24 of 


5}in. diameter; the-length between tube plates is 
17ft. 73in. The superheater tubes are 1 in. outside 
The heating surfaces are :—Tubes (out- 
side), 2210 square feet; fire-box, 167 square feet ; 
The 


measured on the outside of the tubes, is 440 square 
feet. The engine is fitted with the Robinson drauglit 
retarded and pressure release valves. The tender 
It 
The total wheel base 
of the engine and tender is 52ft. 9}in. 

Besides this powerful goods engine, Mr. Robinson 
has recently put into service the large tank engine 
which is illustrated in one of our Supplements to-day. 




















HIGHLAND RAILWAY FEED-WATER HEATER 


are identical and interchangeable, and any individual 
element can be taken out without disturbing any of 
the others. 

Beyond the fact that it also has separate headers | 
for saturated and superheated steam, Mr. Urie’s 
design has no resemblance to Mr. Gresley’s. It will | 
be seen from the drawing on page 10 that the three 
rows of enlarged smoke tubes which we should expect | 
to find in a Schmidt design for the same engine, and | 
the fourfold superheater elements, are retained. A | 
characteristic feature is the method of carrying the | 
steam from the saturated header to the superheated | 
header. This is effected by means of cast iron vertical | 
headers, which are clearly seen in the drawing and | 
which it would be waste of space to describe. It may 
be noted, however, that these vertical headers form | 
a grid in the smoke-box and it is claimed that the | 
whole arrangement acts as a spark preventer. It | 
may also be observed that whilst Mr. Gresley carries | 
his lower header on the steam chest branch pipes, | 
Mr. Urie, in the “‘ Eastleigh ” superheater avoids the | 
rigidity of that arrangement by employing two long 
swan-neck pipes to make the connection. We are 
informed that in neither case is any difficulty ex- 
perienced in cleaning the tubes. The big cowl on 
the top of Mr. Gresley’s superheater contains a 4in. 
anti-vacuum valve connected direct to the saturated 
header. 

We shall now briefly consider some of the new 
engines put on the road by British railway companies | 
in the last twelve months. 


It has two cylinders, 2lin. by 26in., with 10in. piston 
valves. The boiler barrel is 12ft. 3in. long and the 
fire-box 8ft. 6in. long outside. The total evaporative 
surface is 1543 square feet, of which 157 square 
feet are in the fire-box. The twenty-four element 
superheater of the Robinson type has an inside 
surface of 304 square feet. The grate area is 26 square 
feet. The tank carries 3000 gallons of water and the 
bunker 5 tons of coal ; the coupled wheels are 5ft. Lin. 
diameter and the others 3ft. diameter. From these 
few particulars it will be seen that this engine is a 
quite notable addition to the ever-increasing list of 
tank engines of large size. 


Great Northern. 


We have already dealt with Mr. Gresley’s super- 
heater, and it only now remains to say a few words 
about recent new engines on the Great Northern. In 
December, 1913, we gave a history of the Great 
Northern Railway and its locomotives, and we were 
then able to illustrate by diagrams two very powerful 
engines that were then going through the shops. 
Several examples are now on the road, and in one of 
our Supplements to-day photographs of them are 
reproduced. One of them is a 2-8-0 coal engine 
and is probably the heaviest and most powerful loco- 
motive for this service in use in Great Britain. Several 
have already been built. They were designed for 


| working the heavy coal and brick trains from Peter- 


borough to London and regularly take loads of eighty 
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loaded wagons, say 1200 tons, behind the tender. 
They weigh 76 tons 4 cwt. and their tenders 43 tons 
2 ewt.; the coupled wheels are 4ft. 8in. diameter and 
the cylinders 2lin. diameter by 28in. stroke There 
are 1922 square feet of heating surface in the tubes 
and 162 square feet in the fire-box ; the grate area 
is 27 square feet and the superheater area 570 square 
feet. The working pressure is 170lb. The tender 
carries 6} tons of coal and 3500 gallons of water. 
The overall length, tender buffers to engine bufiers, 
is nearly 61ft. The boiler is 16ft. long between tube 
plates. The greatest axle load—driving axle—is 
17 tons 12 cwt.; the truck carries 8 ton 16 cwt. 
The engines are fitted with Weir feed pumps and 
heaters. 

The other Doncaster engine is a 2-6—0 express goods. 
These locomotives are similar to the 2—6—0 engines 
of twelve months earlier, but have much bigger 
boilers. Several have already been built and more 
are in hand. The engine and tender together turn 
the scale at 106 tons 16 cwt., the tender being the 
same as for the coal engine just described. The cylin- 
ders are 20in. by 26in. and the boiler pressure 170 lb. 
The boiler is 12ft. between tube plates and there are 
1523 square feet of evaporating surface in the tubes 
and 144 square feet in the fire-box, whilst the super- 
heater has an area of 403 square feet ; the grate area 
is 24 square feet. The total wheel base is 47ft. 7}in., 
and the load on the driving axle 18 tons 12 ewt., with 
10 tons 6 cwt. on the trucks. We may add that the 
class is known as “* H.3.” 


Great Western. 


The principal engines built at Swindon during the 
year are of three types, a 4-6-0, a 2-6-0, and a 2-8-0 
tank. All three are illustrated on page 14. The 
first, the Princess Mary, is not readily distinguishable 
from the Queen’s, but it has four 15in. by 26in. cylinders 
instead of four 14Jin. by 26in. cylinders. The wheels 
are the same, namely, 6ft. 84in. diameter. The heat- 
ing surface is, naturally, increased ; there are 1687 
square feet in the flue tubes and 154.8 square feet 
in the fire-box. The grate is 27 square feet in area. 
The superheater (Swindon) tube area is 330 square 
feet. The pressure, as in all Mr. Churchward’s 
engines, is high, as pressures run nowadays, namely, 
225 lb. The engine, it will be seen, is a very big one. 
In running order it weighs 75 tons 12 ewt., 5 tons 7 ewt. 
of which are water. The tender weighs 40 tons full 
and 18 tons 5ewt. empty. The load on the three 
coupled axles is almost the same, 18 tons 12 ewt. on 
the first two and 18 tons 4cwt. on the third. It 
must be remembered, however, that this is a four- 
cylinder engine and that the inside cylinders drive 
the first axle and the outside cylinders the second. 
The load on the'two should therefore be the same. 
The engine gives a tractive effort of 29,430 Ib. 

The 2-6-0 engine is the 1911 type. It has two 18}in. 
by 30in. cylinders—note the long stroke—1350 square 
feet of heating surface in tubes, 128.72 square feet 
in the fire-box, a grate area of 20.56 square feet, and 
a superheater area of 250 square feet. The driving 
wheels are 5ft. 8in. diameter and the leading coupled 
axle is loaded to 18 tons 4 cwt., the trailing axle to 
16 tons 16 ewt., and the driving axle to 17 tons 12 ewt.; 
there are 9 tons 8 cwt. on the truck. The total weight 
is therefore 62 tons. The tender is the same as for 
the Princess Mary. The working pressure is 200 lb. 
and the tractive effort 27,179 lb. 

The tank engine has the same cylinders and boiler 
as the 2-6-0, but has 4ft. 7}in. instead of 5ft. Sin. 
wheels, and the tractive effort is consequently 
increased to 33,300 lb. The pony is loaded to 9 tons 
12 ewt. and the other axles in order to 18 tons 3 ewt., 
18 tons 14 cwt., 17 tons 10 ewt., and 17 tons 13 ewt. 
The total weight is 81 tons 12 ewt. in working order. 
The tank holds 1800 gallons of water and the bunker 
carries 3 tons of coal. It will be seen that the engine 
is a large and powerful one of its kind, but does not 
differ from the type introduced in 1910. 

In conclusion, we may add that, including these 
locomotives, 950 Great Western engines are now 
provided with Swindon superheaters and the top feed 
arrangement is now fitted to all standard boilers. 


London and South-Western. 


In the first few months of the year Eastleigh com- 
pleted the ten 4-6-0 mixed traffic engines, to which 
we have referred on several occasions, and which were 
illustrated by a drawing in our issue of May 15th last. 
They are now engaged on heavy goods traffic and 
occasionally work passenger trains ; four of them have 
been fitted experimentally with feed-water heaters 
interposed in the suction side of hot water injectors. 
It will be remembered that four of these engines are 
fitted with Schmidt and four with Robinson super- 
heaters whilst the remaining two work saturated. 
They have 6ft. driving wheels and two 2lin. by 28in. 
cylinders. The total evaporating surfaces are 1926 
square feet in the Schmidt, 1883 square feet in the 
Robinson, and 2192 square feet in the saturated. 
The first superheater has 391 square feet and the 
second 371 square feet. The grate area is the same 
in all—30 square feet. Comparative results of the 
working are not yet available, but it is pretty certain 
that Mr. Urie intends to give up saturated steam, and 
we have already described above his own design for 
a superheater which is being fitted to existing 
engines. 





London and Brighton. 


This company is much handicapped by the small- 
ness of its works and the impossibility of extending 
them. The accommodation is barely more than equal 
to the ordinary work of repairs, and if six or eight 
new engines are turned out per year it is all that can 
be expected. But if Mr. Billinton’s output is not 
large, it is extremely interesting and progressive. 
He added last year to the company’s rolling stock 
three more goods engines of the Mogul type, thus 
completing the first series of five, and another five 
have been started. We dealt with this engine in 
our last annual review and gave a coloured drawing 
in our issue of January 30th. The type has proved 
a great success and handles the heavy main line goods 
traffic with great ease and efficiency. Two Baltic 
tank engines, following the coloured drawing pub- 
lished in our issue of August 14th, have also been built. 
These engines, of which we illustrate the Charles C. 
Macrae, No. 327, in one of our Supplements vo-day, 
were fully described in our issue of May 15th, have 
outside cylinders 22in. diameter by 28in. stroke and 
6ft. 9in. coupled wheels. There are 1687 square feet 
of evaporative surface and 383 square feet of super- 
heater surface. The weight in working order is 
98 tons. These powerful engines have been designed 
to make a non-stop run between London and Ports- 
mouth—87 miles—in 106 minutes with loads of 
280 tons. Beside these notable additions to the 
company’s locomotives Mr. Billinton has completed 
five 0-6—0 class E* tank engines for local goods ser- 
vice and shunting work, which will supersede the 
older but much lighter engines of this class known as 
E!, some of which have been in service for more than 
forty years. The type isvery useful and handy and five 
more engines are being put through the shops. They 
will be exactly the same as the first five, except that 
the side tanks are being carried forward the whole 
length of the boiler. The first of these new engines 
should be out in a few weeks, when we shall give a few 
notes about it. 


The Great Eastern. 


This company has during the year added to its 
stock of 4-6-0 express passenger engines and other 
types, but the only novelty is a new class of tank 
engines with 0-6-2 wheel arrangement. None of 
these engines are yet on the road, and we must say 
no more about them than that they have 18in. by 
24in. cylinders and 4ft. 10in. wheels. 

Probably the most interesting work Mr. Hill has 
turned out during the year is the auto-train, which 
is now in service on the Cambridge—Mildenhall branch. 
The engine employed in working this train is a four- 
wheels coupled tank with a boiler pressure of 160 Ib. 
per square inch, cylinders 15in. diameter by 22in. 
stroke, coupled wheels 4ft. 10in. diameter, and a total 
weight loaded of 45} tons. Coupled to the engine 
is a 48ft. 3in. corridor composite carriage seating 
nine first and thirty third class passengers, the empty 
weight being 25} tons. To this is coupled a driving 
car, which is a 50ft. third class carriage seating forty- 
six passengers and weighing 263 tons empty. The 
end compartment of this coach is set apart for the 
driver and guard. A gangway connection is*provided 
between the two carriages. The train is operated by 
the driver, either from the engine footplate or from 
the compartment at the other end of the train, accord- 
ing to the direction of travel. In the driver’s com- 
partment are placed the necessary fittings to give him 
complete control of the train. These fittings consist 
of a driver’s brake valve and air pressure gauges for 
operating the Westinghouse brake, a cord connected 
to the whistle on the engine, an electric bell operated 
from the footplate, a bell push for communication to 
the fireman, and an air valve for controlling the 
movements of the steam regulator on the engine. In 
connection with the last-named there are three air 


gauges and an electrically operated indicator working | 


in unison with the steam regulator on the boiler and 


so denoting to the driver its exact position at any | 
| 


instant. 

On the engine the steam regulator handle is fur- 
nished with a lever fixed at nearly right angles, and 
attached to this by means of a French pin is a con- 
necting-rod, the lower end of which is coupled to a 
lever fixed on a shaft placed below the footboard, 
which in turn is connected to the piston of the actuat- 
ing cylinder. When the train is to travelengine first 
the connecting-rod is disconnected and placed on a 
bracket fixed on the back plate of the fire-box to the 
right of the regulator, thus leaving the steam regu- 
lator free to be moved by hand in the ordinary manner. 

The compressed air for operating the steam regu- 
lator from the driver’s compartment is taken from the 
main storage reservoir of the Westinghouse brake, 
the air passing through a reducing valve into an 
auxiliary reservoir at a pressure of 25 lb. per square 
inch lower than the main pressure. This auxiliary 
reservoir is in direct communication with one end of 
the actuating cylinder, and by maintaining a constant 
pressure on one side of the piston tends to keep the 
steam regulator closed. The actual pressure in this 
reservoir is shown upon two gauges connected to the 
reservoir by a fin. pipe, one of the gauges being placed 
in the engine cab and the other in the driver’s com- 
partment. From the main reservoir a lin. pipe with 
the usual Westinghouse cocks and flexible couplings 
is carried to the driver’s brake valve. Off this pipe 


a branch is led to the air valve for working the steam 
regulator, a return pipe from which communicates 
through a quick-release valve with the actuating 
cylinder on the engine. 

When the driver’s regulator valve is opened air 
is admitted by the return pipe to the underside of the 
piston in the release valve, lifting this piston and 
passing into the cylinder to the side of the piston 
opposed to the back pressure. When the air pressure 
so admitted sufficiently exceeds the back pressure the 
piston is moved and the steam regulator is gradually 
opened. On placing the handle of the regulator valve 
in the neutral position the pressure on each side of 
the piston is maintained in equilibrium and the 
regulator remains stationary ; by moving the handle 
to the exhaust position air is allowed to escape from 
the return pipe, the piston in the release valve 
immediately drops, air passes from the pressure side 
of the piston to the atmosphere direct, and the back 
pressure returns the piston to the end of the cylinder 
and closes the regulator. The quick-release valve 
used is a Westinghouse triple valve with a slight 
modification of the ports. 

The fireman has the care of all work required on the 
engine footplate, but the driver can, by an electric 
bell and a series of code rings, cofivey certain instruc - 
tions to him, such as “‘ Apply the brake ”’ or “ Shut 
the regulator.’”’ The latter operation can be per- 
formed by the fireman opening the emergency cock, 
which releases the air on the pressure side of the 
piston in the actuating cylinder. He is thus enabled, 
if necessary, to remove the French pin from the 
end of the connecting-rod and close the regulator by 
hand. As the term French pin may not be familiar 
to all our readers, we may say that it is an ordinary 
cylindrical headed pin with a short piece pivoted at 
the point end. When the latter lies parallel with the 
pin the pin can be passed through the holes ; when 
the pivoted part is turned at right angles, like a T, 
the pin cannot be withdrawn. 

On the pipe leading to the back pressure gauge in 
the engine cab is a test and release cock, by which the 
back pressure can be reduced if at any time the main 
storage pressure falls too low to overcome it. 


Other English Railways. 


The only important additions to the locomotives 
of the South-Eastern and Chatham Railway Com- 
pany are the 4-4-0 express passenger engines illus- 
trated in one of our Supplements to-day. Ten of 
these engines, our readers will remember, were built 
in January by Borsigs and were delivered in June, 
whilst twelve more constructed by Beyer, Peacock 
and Co., Limited, were delivered later in the year. 
| Full particulars of these engines were given in our 
|issue of July 17th, and we need only recall here that 
ithey have two cylinders 20}in. by 26in., 6ft. 8in. 
| coupled wheels, 1412 square feet of evaporative sur- 
|face, 319 square feet of superheater (Robinson) 
surface, and 22.5 square feet of grate area. The 
| total weight of engine and tender is 97 tons 15 cwt. 
| The Midland has made no important changes in its 
| locomotives, but it is interesting to note that some of 
|its three-cylinder compounds are being fitted with 
| superheaters and the alteration of No. 2 and No. 3 
| class passenger engines from saturated to superheated 
|steam is being continued. Six handsome 2-8-0 
| mineral engines, built to Mr. Fowler’s design, have 
| been completed for the Somerset and Dorset Joint 
Railway. We described them and gave drawings 
in our issue of April 24th and reproduce a photograph 
of one in one of our Supplements to-day. It should 
be observed that they have outside cylinders, a 
departure for the Midland. They weigh no less than 
| 108 tons 19 ewt. 2 qr., have cylinders 2lin. by 28in., 
evaporative surface of 1321 square feet, and super- 
heater surface of 360 square feet. The working pres- 
sure is 190 lb., the coupled wheels 4ft. 74in. diameter, 
and the tractive power is nearly 15 tons. 

Mr. Raven has brought out no new steam engines 
/on the North-Eastern, but has been engaged on sume 
electric locomotives for the Shildon and Newport 
| Branch. They are not likely to be on the road for 
some months yet. 

The London and North-Western has beeri soseriously 
disturbed in its ordinary routine by the military needs 
of the country that no new work has been under- 
taken during the last few months, but ten more engines 
of the very successful Claughton type have been added 
to the company’s stock. 








Scottish and Irish Railways. 


There is very little to record with regard to these 
railways. The Caledonian and Great North of 
Scotland have made no new designs, and the same 
remark is practically true of the North British. It has 
turned out fifteen main line passenger engines fitted 
with Robinson superheaters and ten goods engines, 
also with superheaters, have been laid down; the 
first is out and the remainder will be on the road very 
soon. The passenger engines weigh 104 tons 9 cwt., 
have 20in. by 26in. cylinders, and 1640.7 square feet 
of combined evaporative and superheating surface ; 
the goods engines weigh 93 tons 11 ewt., have 19}in. 
by 26in. cylinders, and 1732 square feet of combined 
surface. The wheels of the passenger engines are 
6ft. 6in. diameter and of the goods engines 5ft. dia- 
meter. Feed-water heating does not appear to have 
made any progress on Scottish railways. 
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On the Great Northern of Ireland Mr. Glover has 
designed a new 4—4-2 passenger tank engine, five exam- 
ples of which have been built and delivered by Beyer, 
Peacock and Co., Limited. The work on which they 
are engaged involves a great deal of shunting and many 
short runs, and it was not considered desirable to fit 
them with superheaters; but all main line engines for 
the future are to be so provided. As a matter of fact, 
Mr. Glover has now on order eight 4-4-0 engines with 
Schmidt uperheaters and five 0-6-0 engines with Robin- 
son superheaters. He has done no more with feed-water 
heating, as his experience with feed pumps and tender 
feed heating have not been satisfactory. He is making 
the interesting experiment of fitting a Ross-Schofield 
circulator to a 0-6-0 goods engine which has been 
three years in use. We hope to hear from him later 
as to the results obtained. 

With regard to the 4-4-2 tank engines, we give the 
following few particulars :—In order to obtain the 
required proportion of braked weight the bogie wheels 
have been fitted with a brake, worked from a separate 
cylinder carried on trunnions between the bogie 
frames. The trailing truck is of the Bixsel type, having 
radial horn-guides as an additional safeguard. Both 
coupling and connecting-rods have been lightened. 
They are of I section type with jin. web. Combina- 
tion injectors, a three-sight. feed Dewrance lubricator, 
and double Pop safety valves are fitted on these 
engines. Wherever possible, details have been kept 
standard with parts already existing on this railway. 
These engines are built up to the maximum weight 
allowed on any one pair of wheels, é.e., 17 tons per 
pair. It will be remembered that the gauge is 
5ft. 3in. The cylinders are 18in. by 24in., the coupled 
wheels 5ft, 9in. diameter, the heating surface 1092 
square feet, the working pressure 175 lb., and the 
total weight 65 tons 2ewt. The tanks carry 1700 
gallons of water and the bunker 3} tons of coal. 





CHEMISTRY. 


THERE lies before us a considerable mound of 
chemical “ literature,’’ and into this mound we have 
conscientiously delved with inconsiderable result. 
It is reasonable to suppose that there are vintage 
years in science as in other matters, and correlatively 
there are years commonplace or barren, of which 
1914 is an example. But for all that there are inter- 
esting and useful observations to be recorded, and 
this duty we now attempt to perform. 

Transformation of elements continues to occupy 
attention. Lead is the latest victim, being found 
to have a lower atomic weight when extracted from 
radio-active minerals than when prepared from 
galena, a difference as large as 0.5 of a unit being 
observed. According to another authority the 
difference is larger and in the reverse direction. 
Uranium is another case with the enormous difference 
of 35 units. Frankly, such figures are to be accepted 
with much reserve. It is not every chemist who 
has the qualifications for the careful, accurate work 
necessary for good atomic weight determinations, 
and some are apt to jump to conclusions from very 
slender grounds. Such phrases as “‘ expected direc- 
tion’ and “right order of magnitude ” sometimes 
used in these researches tell their own tale. Nothing 
should be “expected ’’ or regarded as “right” in 
any scientific work. It is the fact and the fact only 
which counts. From spectrometric data nebulium 
has been identified in the nebula of Orion. It gives 
a double line in the violet. There appears to be 
another gas giving a line in the green, but it is not 
quite precisé yet. With the instance of helium ir 
mind, it would be rash to deny the existence 
of such bodies. Incidentally the temperature 
of the nebula is computed at 15,000 deg. Cent. 
Univalent nickel cyanide compounds, K,NiCy; and 
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NiCy have been prepared, and may be recorded 
as a matter of interest, as the group to which | 
nickel belongs has been regarded as possessing no 
valency lower than 2. New compounds of cerium 
are the silicide CeSi and alloys with bismuth ranging | 
from Bi,Ce, to BiCe,. Except as an addition to our | 
catalogue of synthesised substances they have little 
interest as yet. Investigation of the hybrides and 
nitrides of the alkaline earth metals incidentally 
disclosed a possible cyclic process for the fixation 
of atmospheric nitrogen thus :—Metallic barium 
obtained by reducing the oxide by means of aluminium 
yields the nitride by heating in nitrogen, and the 
nitride heated in hydrogen gives ammonia and barium 
hydride, the latter being reconverted to nitride by 
heating in nitrogen. A re-study of processes for 
making oxygen by the use of such substances as 
plumbates and manganates, which alternately absorb 
and give up oxygen, has been made, but any industrial 
revival of such processes is unlikely in view of the 
simplicity of purely mechanical methods based on 
the Joule-Thomson effect. The probability of the 
formation of asphalt by the oxidation of petroleum 
oils has long been accepted, and it is now found that 
some asphalt contains vanadium compounds, and it 
is suggested that these may have acted as carriers of 
oxygen, a function quite consonant with the nature 
of the element, which has a bewildering assortment 
of labile oxides. Various data concerning radium 
have been revised. Thus the equilibrium ratio of 
radium to uranium is 3.23 by 10-7, and the yearly 
production of helium per gramme of radium is 





164¢c.mm. The total heating effect per gramme of 
radium in equilibrium with its products of decompo- 
sition is 134.7 calories per hour Another modifica- 
tion of phosphorus has been obtained by crystallising 
ordinary white phosphorus from carbon disulphide 
at low temperatures The crystals belong to the 
hexagonal system, while those of ordinary phosphorus 
are octahedral. Black or “‘ metallic”? phosphorus 
has been prepared at 200 deg. Cent. under a pressure 
of 12,000 kilos. per square cm. It is a fairly good 
conductor, and can be heated to 400 deg. Cent. 
without igniting. Carbon sulpho-telluride CSTe and 
carbon sulphoselenide CSSe have been prepared, and 
are chiefly interesting as emphasising the relationship 
between the three elements, sulphur, selenium, and 
tellurium. The bodies CSe, and CTe, have escaped 
us so far, but no doubt their time will come. 

Perhaps as a compensation for a mediocre output 
of work, the year has left us most of our great men. 
It is true that we have to record the death of the 
veteran Hittorf, whose work on the mechanism of 
clectrolysis is world-famous, and of Héroult, at the 
early age of fifty-one, whose successful processes in 
the industrial domain of electro-chemistry are too 
well known and oo recent in date to need more than 
an allusion. 

On account of the war well-meaning efforts have 
been made by the Government and various public 
bodies to divert various chemical trades to this 
country from Germany. The colour-making and 
fine chemical industry is one example, and the manu- 
facture of special glass for chemical and optical 


purposes is another. With all possible respect for 
a laudable effort, we are doubtful of its success. For 


good or ill it has been our habit here to take the big 
things, and perhaps carelessly, or perhaps with a 
certain degree of commonsense, to neglect the smaller. 
It would, of course, be better to get and hold both, 
but a certain sense of proportion should be kept. 
The trades sought for are of moderate dimensions, 
and failure to secure them need trouble no one. What 
is of solid value is the training of the manufacturer 
and the commercial man in scientific and technical 
matters, so that he may understand the underlying 
principles of his business, and will accept and develop 
those new ideas which are sound and reject those wild- 
cat schemes which often take in those shrewd people 
who are gullible in proportion to their ignorance of 
the very alphabet of science. It is perfectly un- 
necessary that any manufacturer whose business is 
based on chemistry should be himself a chemist, but 
assuredly he should have some grounding in that 
precisely as he should have the rudiments of mathe- 
matics as part of a liberal training. 

Another outcome of the war has been a considerable 
outburst of eloquence, some of it of a rather polemical 
kind, both here and in Germany. We do not intend 
to deal with this, as feeling runs high, and the balance 
of merit had better be struck in cool blood, but we 
cannot refrain from expressing regret that so dis- 
tinguished a chemist as Ostwald should, if accounts 
are correct, launch a denunciation which would do 
credit to the most intemperate theologian. The 
report before us runs as follows :—*‘ Wilhelm Ostwald, 
the eminent chemist, philosopher, and Nobel prize- 
man, declares unblushingly that the German victory 
is inevitable, for the same reasons as that of men over 
animals (!) (‘‘ der Menschheit iiber die Thierwelt ’’) 
whatever the number, strength, and ferocity of the 
latter. Heseesa glorious vision of all the animal-States 
of Europe, livingin astate of permanent peace and good 
will—under the dictation of big brother Germany, 
who alone will maintain an army to protect the 
Continent from Eastern barbarians. The first step 
towards this Utopia will be the total suppression of 
Britain’s Navy. The new era in Europe, he continues, 
is to be based on a system of organised labour, where- 
by each man will do the work for which he is best 
fitted.”” To add comment would be to insult the 
intelligence of our readers. We can only repeat our 


| regret at the soiling of an honoured name by its 


owner. 








NAVAL ENGINEERS. 


In connection with the announcement made by 
the Admiralty on Christmas eve, Mr. D. B. Morison 
addressed the following letter to Lord Fisher :— 


24th December, 1914. 

My Lord,——-To-day’s papers announce that the Engineer 
Officers of the old system are to be classified as part of the 
Military Branch in H.M. Navy. 

On behalf of the members of the various engineering insti- 
tutions who ventured to offer their assistance to your Lordship 
in carrying out your great reform in the Engineer Branch of 
H.M. Navy, I congratulate and thank you. 

Notwithstanding the magnitude of your Lordship’s life’s work 
in bringing H.M. Navy to its present condition of unapproached 
efficiency, I venture the opinion that nothing will surpass in its 
ultimate effect your Lordship’s recognition of the influence of 
engineering and engineers in H.M. Navy. You have won the 
affection and esteem of the entire profession, and to a man they 
will respond to your call whatever it may be, 


In reply to this letter the following telegram was 
received :— 


O.H.M.S., Admiralty. 27th December, 1914. 
D. B. Morison, Hartlepool Engine Works, Hartlepool. 

_ Your kind letter just received gratifies me greatly. The unap- 
proached efficiency of our Engineers in the Navy merited this 
tardy recognition of theirall-important part in the present splendid 
fighting condition of our whole fleet, and this has been combined 
with an unswerving loyalty to a changing system which they 
one and all recognised to be for the public benefit and the good 











of the Navy. Your great engineering institutions immensely 
aided in propagating the realisation of the influence of engineer- 
ing and engineers in a modern Navy. Machinery has no nerves 
and the “ All oil” boilers don’t get tired. No more hell in 
coaling ship, and the unfailing propellers get us at top speed on 
the spot to a minute, though 7000 miles away. Let us all hum)ly 
be thankful and all of us work harder for a glorious peace. 
Admiralty. (Signed ) Lorp FisHEr. 








FORTHCOMING ENGAGEMENTS. 
TO-DAY 


Tue Evecrro-Harmonic Society.—At the Holborn Restau- 
rant (King’s Hall). Smoking concert, 8 p.m. 


SATURDAY, JANUARY 2np. 


Royat Instirution oF GREAT Brirarn.—Albemarle-stre i, 
Piccadilly, W. Experimentally illustrated lecture for a juvenil. 
auditory on “ Science in the Home,” by Professor C. V. Boys, 
F.RS.:; (3) “ Fluids in the Home.” 3 p.m. 

TUESDAY, JANUARY 5ru. 

Roya Instirution oF Great Brrrarw.—Albemarle-strec' , 
Piccadilly, W. Experimentally illustrated lecture for a juveni|. 
auditory on “ Science in the Home,” by Professor C. V. Boys, 
F.R.S.: (4) “ Heat in the Home.” 3 p.m. 

RONTGEN Socrety.—At the Institution of Electrical Kny:- 
neers, Victoria Embankment, W.C. Discussion on the Localisi- 
tion of Foreign Bodies by X-rays, adjourned from last meetiny. 
The following members will continue the discussion :—-Dy, 
Worrall, Dr. Finzi, Dr. R. W. A. Salmond, Mr. W. L. Scha!!, 
Mr. Burnside. Mr. Chambers and Mr. Rankin will show severa| 
lantern slides of asymmetrical and distorted radiations, &v. 
8.15 p.m, 





WEDNESDAY, JANUARY Gru. 
At Caxton Hall, 


Tue Lnstirure oF SANrIraRy ENGINEERS. 
addres... 


Caxton - street, Westminster, S.W. Presidential 
8 p.m. 


THURSDAY, JANUARY 7ru. 


Royav InstirutTion oF GREAT Brirain.-— Albemarle-stree!, 
Piccadilly, W. Experimentally illustrated lecture for a juveni!: 
auditory on “ Science in the Home,” by Professor C. V. Boys, 
F.R.S.: (5) “* Electricity in the Home.” 3 p.m. 

Tue Concrete Instirute.—At Denison House, 296, Vauxhall 
Bridge-road, 5.W. “The Application of Concrete in Modern 
Sanitation,” by Mr. H. J. Tingle. 7 30 p.m. 


SATURDAY, JANUARY 9ra. 


Royav Instrrution or Great Brirarn._-Albemarle-street, 
Piceadilly, W. Experimentally illustrated lecture for a juvenile 
auditory on “ Science in the Home,” by Professor C. V. Boys, 
F.R.S.: (6) “‘ Light in the Home.” 3 p.m. 


MONDAY, JANUARY lira. 
Tue INsTITUTION OF MECHANICAL ENGINEERS-——-GRADUATES 
ASSOCIATION.—Storey’s-gate, St. James’ Park, Westminster, 
S.W. ‘ Semi-Diesel Engines,” by Mr. R. A. Pfleiderer. 8 p.m. 


TUESDAY, JANUARY 12ru. 

THE INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER 
Locat Section..—At the Engineers’ Club, 17, Albert-square, 
Manchester. ‘‘ The Shape of the Pressure Wave in Electrical 
Machinery,”’ by Dr. 8S. P. Smith and Mr. R. 8. H. Boulding. 
7.30 p.m. 

THe Instrrution oF E vecrricaL ENGINEERS: Scorrisu 
Loca Srecrion.---At Princes’-street Staion Hotel, Edinburgh. 
* Cables,” by Mr. C. J. Beaver. 8 p.m. 

WEDNESDAY, JANUARY 13rn. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. 
Institute, Bride-lane, Fleet-street, E.C. “‘ Electric 
lators,”’ by Mr. R. T. Mitchell. 7.30 p.m. 

Tue INstrruTion or ELectricAL ENGINEERS: YORKSHIRE 
Locat Sectrion.—-At the Philosophical Hall, Leeds. ‘* Auto- 
matic Protective Switchgear for Alternating-current Systems,” 
by Mr. E. B. Wedmore. 7 p.m. 

SATURDAY, JANUARY lé6run. 

KEIGHLEY AssocIATION OF ENGINEERS.—-In the Technical 
Institute, Keighley. Inter-lecture with the Keighley Textile 
Society : ‘‘Some Problems of Commercial Transport,” by Mr. 
F. J. Newboult. 7.30 p.m. 


MONDAY, JANUARY 18TH. 

Tue Instirrution oF ELecrrican ENGINEERS: NEWCASTLE 
Loca Secrion.-—At the Mining Institute. ‘“‘ Automatic Pro- 
tective Switchgear for Alternating-current Systems,”’ by Mr. E. 
B. Wedmore. 7.30 p.m. 


WEDNESDAY, JANUARY 20ru. 
Tue InstITUTE OF MaRINE ENGINEERS.—-Tower Hill, Minories, 
E.C, Extraordinary general meeting. Address by Sir Archibald 
Denny, Bart. 7.30 p.m. 


SATURDAY, JANUARY 23rp. 

THE AssocriaTION OF MINING ELECTRICAL ENGINEERS : WeEsT 
or ScorLtanp Brancu.—Joint meeting with the National Asso - 
ciation of Colliery Managers at the Royal Technical College, 
Glasgow. “ Electricity at the Coal Face,” by Mr. John Bowman. 
4.30 p.m. 


Bride’s 
Aceumu- 


TUESDAY, JANUARY 26ru. 

Tue INstIruTION OF ELECTRICAL ENGINEERS : MANCHESTER 
Locat Section.—At the Engineers’ Club, 17, Albert-square, 
Manchester. “‘ Electric Sheet Making Furnaces,” by Mr. T. D. 
Robertson. 7.30 p.m. 


FRIDAY, JANUARY 29ru. 


KEIGHLEY AssOcIATION OF ENGINEERS.—In the Assembly 
Room of the Cycling Club, Keighley. ‘* Engine Breakdowns,”’ 
by Mr. J. Howard Reed. 7.30 p.m. 








Moror Cars ror 1915.—Generally speaking, next year will 
witness very few material changes in the design and construction 
of British motor cars, and the De Dion Bouton Company, whose 
works are at Puteaux, near Paris, informs us that owing to a 
large portion of -its factory having been converted into a 
branch of the French Artillery Construction Department, the 
1915 programme has been considerably modified. The range 
of models for next year includes :—A 10 horse-power car with a 
four-cylinder engine, 56mm. by 120mm.; a 12 horse-power 
four-cylinder car with cylinders 66 mm. by 120 mm.; a 14 horse- 
power four-cylinder car with cylinders 75mm. by 130mm.; a 
18 horse-power four-cylinder car with bore and stroke of 80 mm. 
by 140 mm.; a 24 horse-power eight-cylinder car, bore and stroke 
66mm. by 130mm.; a 30 horse-power eight-cylinder, 75 mm. 
by 130 mm., car; and a 50 horse-power eight-cylinder, 94 mm. 
by 140mm. model. Practically no alterations are being made 
in the larger four and eight-cylinder cars, but early in the year 
it is hoped to introduce a 12 horse-power and a 20 horse-power 
ear of the type which the French term a “ type course,” 
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AIR FILTERS FOR TURBO-GENERATORS. 
No. I. 

One of the many things that were discovered | 
when attempts were first made to operate turbo- | 
venerators was that ordinary ventilating systems 
were inadequate. For some time natural ventilation 
was relied upon, but owing to the small volume of 
ihe turbo-generator, excessive heating was frequently 
experienced, and it soon became evident that a more 
efficient ventilating system would have to be adopted. 





By enclosing the ends of the generators and fitting 
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clean air can be obtained. An arrangement some- 
times adopted is that shown in Fig. 1, where the air 
filter is placed in the basement, and the air is drawn 
into the machine by fans mounted on the rotor, 
and when it has passed through the ducts and the 
windings it leaves by way of the opening seen at the 
top. This drawing shows an Oerlikon turbo-generator, 
and the filter is constructed in accordance with the 
Oerlikon Company’s designs. Sometimes separate 
motor-driven fans are used for sending air through 
the generators, but for high-speed machines the 
practice of mounting the fans on the rotor is cheap 


Filter. 


Clean Air 
Dirty Air 


Swain Sc 


Fig. 1—ARRANGEMENT OF AIR FILTER 


fans to the rotors, it was found not only possible to 
maintain the temperature within specified limits, but 
also considerably to increase the output. This proved 
a great boon to the manufacturer and purchaser. It 
placed the turbo-generator on a much better footing | 
and made it a more satisfactory machine in every | 
way. But the practice of passing large volumes of | 
air through the windings introduced a difficulty. 
Air in the vicinity of an engine-room is not usually 
clean, and consequently it is unfit to be passed in 
large volumes through the windings of turbo- 
generators. Very soon it became apparent that the 
air would have to be filtered, for the dirt which 
accumulated in the ducts and on the windings of 
the generators proved not only a nuisance, but a 
source of danger. If the machines were not cleaned 
at frequent intervals the air passages were choked 
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Fig. 2-ELEVATION AND PLAN OF AIR FILTER 


and the windings coated, and after a time the heat 
and sand blast action of the grit-charged air were 
found to have a detrimental effect on the varnish 
and insulating fabric. Not infrequently the insula- 
tion failed completely and a bad short circuit occurred, 
resulting in the stator having to be rewound. The 
sand-blast action of the grit made the insulation 
porous, and when hot machines were allowed to cool 
in a humid atmosphere moisture was absorbed, 
this, according to one authority, accounting for 
many mysterious “burn outs.” All this pointed 
very clearly to the need for filtering the air. 
Effectively to cool large units working at normal 

temperature a considerable volume of air is required ; 
in fact, for every kilowatt generated 5 to 7} cubic 
feet must be passed through the machine per 
minute. Often the air is drawn from outside the | 
building or from some other spot where reasonably 


and in most cases perfectly reliable | When there are 
several large and comparatively slow-speed machines 
working together it is, as a rule, advisable to 
provide main inlet and outlet ducts common to all 














Fig. 3—POCKET FRAME 


generators, branches and dampers enabling the air 
to be admitted to or cut off from any individual unit. 
In this case filters are fitted at the ends of the intake 
duct. The fans on the rotors are then often sup- 





Fig. 4—POCKET 


plemented by motor-driven fans which may in cer- 
tain circumstances only be required at times of heavy 


overloads. 
When the need for filtering the air was first recog- 


nised, cloth filters were used, and are still used pretty 
extensively, but there has been a distinct tendency for 
some time past to employ wet filters. Mr. J. Christie, 
the chief electrical engineer at Brighton, was, we 
believe, the first engineer in this country to call 
attention to the advantages of wet filters. This he 
did, in a paper read before the Incorporated Municipal 
Electrical Association in 1913, which gave rise to 
a rather interesting discussion. Since that occasion 
wet filters have been, put into use at various central 
stations, and in order to cope with the demand for 
these filters, firms that hitherto built cloth filters 
only, have now turned their attention to the manu- 





Fig. 5—-OPEN TYPE FILTER—IMPURE AIR END 


facture of the newer type. A cloth filter usually 
consists of closely woven cloth tightly stretched on 
frames and arranged to present a large area to the 
incoming air, thus keeping the velocity of the air 
and pressure on the fabric as low as possible. It 
was usual at one time—and is probably usual now— 
to allow one-fifth of a square foot of filter medium 
per cubic foot of air per minute, which is approxi- 
mately equivalent to 1 square foot of area per kilowatt 
of rated output, which means that in the case of 
large machines the air filter is a rather bulky piece of 
apparatus. In his paper read before the Incorporated 
Municipal Electrical Association, Mr. Christie ex- 
pressed his opinion of cloth filters in very unmis- 
takable terms. Among other things, he said that 
the cloths wear out quickly and are expensive to 
| renew ; the work of cleaning the filters is a long and 
| dirty undertaking; and owing to the combustible 
| nature of the cloths, &c., these filters are very liable 
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Fig. 6—OPEN TYPE FILTER—PURE AIR END 


to take fire. No doubt makers of cloth filters have 
benefited by early experiences, and it is just possible 
that modern types are not nearly so troublesome as 
the filters employed by Mr. Christie. In any case, 
cloth filters are still in demand, and are still being 
put in central stations. In view of the interest 
the question of filtering the air for turbo-generators 
has created, it has occurred to us that one or two 
articles dealing with the various types of filters now 
on the market may possibly prove useful to our 
readers. ‘ Originally we intended only to consider 
wet filters, but as inquiry has revealed the fact that 
the older pattern is still holding its own in many 
central stations, we have decided to give both types 
consideration. 

The ‘“ Balcke”’ air filter, made by the Premier 
Cooler and Engineering Company, Limited, of Broad- 
way-court, Broadway, Westminster, is used exten- 
sively for filtering air supplied to turbo-generators. 
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It is composed of cloth pockets which are drawn over 
light frames mounted in a wooden framework. Fig. 2 
shows a plan and elevation of one of these filters, and 
Figs. 3 and 4 show respectively a pocket frame and a 
complete pocket. The pockets B—see Fig. 2—are made 
of closely woven cotton cloth in the form of rectangular 
envelopes, the open end being bound with linen tape 
and having a cord on its outer edge. The side of 
the pocket that is exposed to the impure air is raised 
so as effectively to retain the impurities. The air 
passes in the direction of the arrows through the 
pockets and then into the space A. The cloth pockets 
are drawn over light wooden frames, as shown in 
Fig. 3 and at C in Fig. 2, the frames keeping the two 
sides of the pockets apart; they also stretch the 
cloth and make a tight joint between the impure 
and pure air spaces. With the exception of the back 
lath, which takes the strain caused by the tension 
on the pockets, the frames are composed of wood. 

At D—see Fig. 2—is a light stretching frame, 
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AT GLASGOW ELECTRICITY WORKS 


Fig. 7— FILTER 


which slides on a handle projecting into the pure air 
space, and the corded ends of the pockets are pressed 
into grooves formed in these stretching frames, 
which are wider than the pocket frame, and rest 
against the main outer frame E and the intermediate 
staves F. The back lath is provided with hooks H, 
which pass through button holes in the cloth pockets 
and engage with tension wires K extending hori- 
zontally from side to side of the filter and being 
attached to the tension bars. As the buttonholes 
are lined with brass ferrules, the cloths cannot tear 
or come into contact with the hooks. By means of 
tightening bolts M and springs N the tension bars L 
can be adjusted, and as all the pockets belonging 
to one section are attached to the same flexible wire, 
inequalities in the depth of the pockets or frames are 
automatically taken up. The springs give the 














Fig. 8—FILTER IN SHEET METAL CASING 
flexibility needed to equalise any change in the 
tension of the cloth produced by variations of atmos- 
pheric conditions or the natural stretching of the 
cloth. The main structure is made of best pitch 
pine and the light sections of the pockets of white 
pine. To make the whole filter fireproof, the com- 
pany employs a special impregnating process, which, 
it is claimed, does not impair the porosity of the 
cloth or reduce its filtering properties. 

The company’s open type filter, which may be 
built into brickwork, concrete, &c., is shown in 
Figs. 5 and 6, and the enclosed type, which can be 
erected in a self-contained housing of wood or sheet 
metal in Figs. 7 and 8. The enclosed filter—shown in 
Fig. 7—which is in use at the Glasgow Corporation 
power station—has a capacity of 60,000 cubic feet 
per minute. The position and arrangement of the 
filter depends entirely on local conditions. It can 
be placed in the basement of the engine-room directly 








underneath the turbo-generator or adjacent to the 
foundations, taking the impure air either from the 
basement—in which case it also serves as a ventilating 
plant—or, as already pointed out, through a special 
duct terminating outside the building. When the 
filter is placed outside the engine-room the pure air 
space is connected to the generator by a short steel 
air duct or a duct formed in the concrete. Often 
the most convenient arrangement is to place the 
filter close to the generator foundations and to take 
the air from the cable duct. The makers of this 
filter point out that when machines have to run 








‘Fig. 9-PRESSURE GAUGE FOR AIR FILTER 


continuously for months at a time, it is advisable 
to provide a by-pass through which the impure air 
can be drawn whilst the dirty pockets are taken out. 
It is possible, however, to change the pockets whilst 
the filter is at work, but it is better to perform this 
operation when no air is passing. 

One of the principal advantages claimed for the 
‘* Balcke ”’ filter is that by simply turning four bolts 
as many as thirty pockets can be tightened or 
slackened at the same time. This, the makers point 
out, constitutes a marked improvement on the 
method of tightening pockets separately, for in the 
latter case to tighten a thirty-pocket filter involves 
adjusting no fewer than sixty bolts. Furthermore, 
the springs and flexible wire ensure that all pockets 
of a single section are stretched an equal amount so 
that each foot of filtering surface performs an equal 
amount of work. When the pockets are tightened 
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Pig. 10—B.T.H. AIR FILTER 


separately from the pure air space, it is not at all 
easy to ensure that they are all subjected to an equal 
amount of tension, and, furthermore, the makers 
of this filter contend that this practice also gives 
rise to compressive stresses in the light wooden 
frames, which are hence liable to warp and work out 
of their correct positions. The elastic stretching 
arrangements of the filter under consideration, are 
said to take up automatically any elongation in the 
cloths, and continuous attention is therefore un- 
necessary. 

Standard filters are designed to work with an 
internal pressure resistance of 1 mm. water gauge, but 
when only a limited amount of space is available, 
a pressure resistance of 3mm. may be allowed for. 
Naturally, the resistance increases as the cloths 
become dirty, and after the filter has been in operation 
for six or ten weeks the pressure resistance rises to 








10 mm. and 12 mm. respectively. The pockets should 


then be cleaned. At first when the dirt is dry and 
easily removed a vacuum cleaner may be employed, 
but later it is advisable to clean the cloths by means 
of benzine or other so-called dry process, which does 
not. cause shrinkage. A special pressure gauge is 
supplied by the makers of these filters, which shows 
at a glance exactly what the resistance of the filter is. 
The instrument—which is shown in Fig. 9—consists 
of an ordinary glass U tube, with a cup at the upper 
part of each leg. Two fluids are used in the gauge. 
One is colourless and the other dark blue. The 
specific gravity of the former is greater than that o/ 
the latter. and owing to this the two liquids separat« 
and give a clear line and a very clear and definite 
reading. Wet air filters are also made by the Premier 
Cooler and Engineering Company, and we shall refer 
to these in a subsequent article. 

A cloth filter for turbo-generators is made by thx 
British Thomson-Houston Company, and it is shown 
in Fig. 10. Although it differs in several respects 
from the filter just described, its principle is the 
same. Pockets or bags made of strong coarse cloth 
are stretched yer enamelled sheet metal frames in 
the manner shown in Fig. 11, this illustration showing 
a pocket only partly drawn on the frame. In Fig. 10, 
however, a complete pocket is shown partly with- 
drawn from the case. Thumb screws in the centre of 
the clamp serve for holding the pockets in place. 
Since the frame and pockets are withdrawn from the 
frame on the ‘ down-stream side,’ the opposite or 
‘*‘up-stream ”’ side can be screened off with gauze, 
thus adding very considerably to the safety of the 
filter, as lighted matches and lighted tobacco ash, &c., 
cannot be drawn into the filter. With a view to 
making its cloth filters fireproof, the British Thomson 
Houston Company has carried out experiments with 
impregnated cloths, but the results, we are told, were 

















Fig. 11—POCKET IN COURSE OF CONSTRUCTION 


not satisfactory. It was found that when the cloths 


| were impregnated sufficiently to make then fire- 


proof, the structure suffered and the pockets tore 
very easily. The company’s filters are designed so 
that the initial pressure drop is ,;in. water gauge, 
and it is recommended that when the drop increases 
to fin. to ?in. the cloth should be changed. The 
permissible pressure drop, however, varies with the 
size and type of generator ; large high-speed machines 
produce a much stronger current of air than small 
machines, which, of course, means that the former 
will stand a higher pressure drop through the filter. 
On the whole, the engineers of the British Thomson- 
Houston Company consider that a wet filter is best 
for a large turbo-generator and a dry filter for a small 
one. 








Mr. JARDINE’s ENTERTAINMENT.—On Christmas eve Mr. 
Jardine, of Nottingham, together with Mrs. Jardine, invited 
the children, also brothers and sisters under fourteen years of 
age, of the employees at their various factories to an entertain- 
ment. This is the thirty-first year in succession that Mr. and Mrs. 
Jardine have entertained the children, who this year numbered 
1450. During the evening Mr. Jardine addressed a few words 
to the children, and at the close of the entertainment Mrs. 
Jardine presented each child with a piece of silver money and 
a box of chocolates ; the children of those workpeople who are 
now serving in any of his Majesty’s forces received an extra 
amount this year. To this entertainment are also invited those 
people now employed at the works who as children attended the 
entertainment and who have worked continuously for Mr. 
Jardine since leaving school. These people also were presented 
with monetary gifts. 
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PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Rolled Steel Trade in 1914. 


THE Midlands steel trade has passed through an 
eventful year. Opening with plates and channels at 
£6 10s., angles at £6 5s. per ton, joists and large steel bars 
at £6 15s., and tees £6 12s. 6d., the general feeling among 
consumers was that values of sections and other finished 
descriptions were above the market, and that demand was 
not likely to increase until prices were put more on a level 
with consumers’ views. Foreign competition was ex- 
ceedingly rife, and considerable quantities of rolled material 
were being imported from Germany and Belgium. Alto- 
gether it seemed likely that makers would have to be con- 
tent with a much lower average of prices than had operated 
during the three preceding years. In March dramatic 
conditions were sprung upon the trade by the securing 
by the Scotch steel makers of what was termed a “ free 
hand ” in respect of prices instead of observing the Asso- 
ciation minimum. The concession was only got after a 
severely contested conference with the makers on the 
North-East Coast, who opposed the step by every means 
in their power. The Scotch makers, indeed, were not to 
be denied, and threatened, as an alternative, to break up 
the two associations. German competition in plates and 
angles at this time was threatening the very life of the 
Scotch trade, while somehow Cleveland producers seemed 
to be entirely immune. The continental makers, so it 
was reported at the time in Staffordshire, were under- 
selling Scotch firms by as much as 15s. per ton, the British 
price for ship plates being £6 7s. 6d., less 5 per cent., and 
the German price £5 12s. 6d. c.i.f. in the Clyde. For 
export the Germans were quoting as low as £5 and even 
£4 18s. f.o.b. Antwerp, against £6 5s., the Association 
export minimum of our own firms. It seemed in March 
and April to be becoming a settled policy of the continental 
syndicates not only to unload their surplus steel production 
periodically in this country, but to establish themselves in 
a much stronger position than ever before in the British 
market as a permanent stand-by for German steel-pro- 
ducing enterprise. The immediate effect of the “‘ freeing ”’ 
of the Scotch firms upon steel conditions in the Midlands 
was to render Midland consumers still more restive at the 
prices which they were paying local makers. Considerable 
consignments of rolled constructive material were reaching 
the Black Country at this time, and fresh contracts were 
being booked by agents for the continental firms. It 
was also reported that endeavours had been made by West 
of Seotland makers of second-hands to get into the Mid- 
lands market with sections. But this attack was generally 
frustrated. It was understood in the Birmingham district 
respecting the new Scotch quotations, which became 
operative at the end of March, that they reflected a drop 
of 5s. or more from the previous official level, bringing 
values down to £6 2s, 6d. for ship plates, £7 2s. 6d. boiler 
plates, £6 7s. 6d. for bars, and £5 7s. 6d. angles, all less 
5 per cent. discount. Early in May a conference between 
the three National Steel Associations, including the Asso- 
ciation in the Midlands, resolved to reduce export prices 
in all the districts 10s. per ton, the Scotch makers having 
for some time previously been selling for home consumption 
at 10s. per ton below makers on the North-East Coast 
and in Staffordshire. Midland buyers of plates and sec- 
tions had recently become increasingly impatient of the 
disparity between Association prices in England and 
Scotland. June had hardly commenced before the North 
of England steel makers brought home prices down to 
the export level, and Staffordshire and Midland makers 
reduced native quotations 5s. per ton. Angles and sec- 
tions in the Midlands on contracts of 100 tons and upwards 
now became £5 17s. 6d. and under 100 tons £6, and engi- 
neering plates £6 5s. to €6 7s. 6d. The drop came not a 
moment too soon, for the Belgians were getting much of 
the business offering in the Midlands, and their and the 
German quotations had been anything up to £1 lower than 
native prices, 


War and Steel Prices. 


When war was declared with Germany on 
August 2nd, Midland steel makers immediately put up 
prices 10s. per ton, but quickly made the advance £1, and 
would only sell for short periods even at that advance 
and not make contracts. There was a sudden desire by 
buyers to arrange for deliveries, fearing prices would go 
higher. The managing director of one of the largest steel 
concerns declared, ‘“‘We are deluged with orders,” and 
this experience was that of some other firms also. The 
Earl of Dudley’s quotations for Siemens steel at once 
became :—Angles, 6in. to 12in., £7 5s.; tees, 6in. to 10in., 
£7 12s. 6d.; flats, over 5in. wide, £7 10s.; channels, 6in. 
to 12in., £7 10s.; flats, 2in. to 5in., £7 158.; rounds, 2in. 
to Tin., £7 12s. 6d.; squares, 2in. to 5in., £7 12s. 6d.; 
rounds and squares, £7 15s.; joists, basis £7 5s. Alfred 
Hickman, Limited, of the Staffordshire Steel Works, quoted 
Bessemer material :—Rounds and squares, £7 7s. 6d. per 
ton basis; angles, £6 17s. 6d. per ton basis; flat bars, 
£7 2s. 6d. per ton basis ; tees, £7 5s. per ton basis; tin- 
plate bars, £5 5s. to £5 10s. per ton; Bessemer billets, £5 
to £5 10s. per ton. The effect which hostilities had upon 
the trade in steel half-products was that deliveries of 
Belgian and German bars and billets were entirely stopped, 
as well as of other descriptions of steel which had been 
arriving in large quantities from Antwerp. Merchants 
who were under obligations to customers to supply this 
material had at once to issue circulars stating that there 
was now none available. The result was extremely happy. 
Consumers who for some time had discarded British 
supplies for foreign billets had to turn to Staffordshire 





and other home steel makers, and this patronage of local 
works continues and grows daily. One Birmingham 
manufacturer states that he bought £2000 worth of 
German steel bars just before the outbreak of war. 


The Week and Allies’ Buying of Steel. 


Not for a very long time have the ironworks 
resumed output so quickly after Christmas as they have 
this week throughout the South Staffordshire district. 
In some cases the mills were restarted on the first working 
day of the week, and most concerns recommenced opera- 
tions on Wednesday. The upward tendency of business 
and values continues, and the year 1915 is entered upon 
with large expectations. Pig iron makers were to-day 
—Thursday—at Birmingham able to command much 
better terms. They stoutly refused to accept renewals 
at last contract prices. Staffordshire cold blast iron was 
wanted in larger parcels by the roll founders. Best all- 
mine forge iron was in satisfactory request. Staffordshire 
part-mine and common forge iron were receiving attention 
owing to Derbyshire and Northamptonshire forge iron 
being held for dearer figures. In some cases Derbyshire 
forge iron was quoted 2s. per ton dearer on contracts 
which are nearing completion. Foundry iron was rather 


scarce ; the reason assigned was that it had been bought- 


for delivery elsewhere. The inquiries for hematite iron 
were brisker, but sellers could only undertake limited lots, 
and prices were higher. Forge iron was quoted :--South 
Staffcrdshire cinder, 53s. 6d.; part-mine, 56¢.; best «ll- 
mine forge, 80s. to 82s. 6d.; sll-mine foundry iron, 90s.; 
and cold blast iron, 130s. Northampton forge iron was 
52s. 6d. to 54s. 6d., and Derbyshire 56s. to 58s. Manu- 
factured iron masters are preparing for the January 
quarterly meeting, which is fixed for 14th inst., and a fairly 
strong market accompanied by an improved demand is 
regarded as certain. Meantime the works are steadily 
engaged upon orders left over trom Christmas, and in 
some instances deliveries are of a pressing nature Marked 
bars continue at £9 per ton; unmarked bars, £7 5s. to 
£7 7s. 6d., delivered Birmingham ; North Staffordshire 
bars, £8 to £8 5s. at out ports ; and hoops (of either iron 
or steel indifferently), £8. Galvanised sheets, ordinary 
sorts, range from £11 to £11 10s. f.o.b. Liverpool, and 
have to meet severe competition from other districts. 
Makers reported that the demand in the steel trade is fast 
approaching a boom. Some large orders are being placed 
by the Government for big bars for conversion into shells. 
Moreover, representatives of the Admiralty are in the 
district visiting some of the principal steel founders with 
the view of inducing them to alter their works to produce 
shells. At present it is said the owners generally are not 
inclined to incur the expense of making the necessary 
provision. A number of makers are in receipt of offers 
for steel which is wanted by the French and Russian 
Governments. Those on behalf of the latter are stated 
to be exceptionally extensive, “‘ such as never previously 
known locrlly.”” They refer to squares and flats, and 
quotations are to be submitted in metres and other con- 
tinental figures. These circumstances have placed the 
steel makers in a very cheerful mood, as they can have 
repeat contracts of much urgency. Naturally enough, 
the demand afiects other steel-making departments also, 
and is causing increased prices. Mild steel plates, ordinary 
qualities, are £7 12s. 6d.; angles, £7 5s. to £7 7s. 6d.; 
joists, £7 10s.; sections. £7 10s. to £8 (Bessemer sorts} ; 
rolled bars, £7 15s. to £8; Bessemer billets, £5 10s. to 
£5 12s. 6d.; Siemens ditto, £5 12s. 6d. to £5 15s.; Bessemer 
sheet bars, £5 5s. to £5 73. 6d.; and Siemens ditto, £5 7s. 6d. 
to £5 10s. The iron and steel trades have this week inter- 
esting news from Egypt, which, as holding out entertaining 
prospects for the future, is well deserving mention. The 
intelligence is that in view of the establishment of a 
British Protectorate over Egypt, there is good reason to 
believe that several schemes which have been discussed 
for the purpose of developing Egyptian trade will now be 
carried out. During the past few years a large sum has 
been spent on the improvement of shipping facilities both 
in the interior and on the coast, and, in fact, it is now pos- 
sible to arrange through traffic rates from any British 
port to a station in Egypt served by a railway. With 
more settled conditions generally it is confidently expected 
that a great impetus will be given to various industries, 
and already several British steamship lines have the 
question of additional Egyptian railways under considera- 
tion, which will mean valuable orders for British iron and 
steel works. 


The Copper Position. 


The position of copper during the past month 
calls for some remark. It is an extremely satisfactory 
circumstance, indicating the dissipation of difficulties 
that some time ago threatened, that values have now 
got back to within £3 or £4 per ton of those prevailing 
before the war. The improvement has been largely due 
to a gradual reduction of stocks in America, and a welcome 
rise in American fine copper in this country has been well 
retained, with the result that as December expired there 
was every evidence of continued strength. American 
statistics have not been published since the outbreak of 
the war, and it is therefore difficult to speak in a positive 
manner of the outlook, but it is fairly certain that prospects 
are steadily improving. In the first two months of the 
war the production of the mines was cut down by half, 
while the refineries at the same time worked at the utmost 
of their capacity. The natural consequence of this was 
that accumulated reserves of raw material were largely 
drawn upon, and matters had soon to be adjusted by the 
smelters and refiners limiting their output. In this con- 
nection, the position of Germany is interesting. She is 
now the second copper-consuming country of the world, 
but she has very little copper of her own, and is increasingly 
dependent upon importation. In 1902 she consumed 
about 100,000 tons, and produced about a quarter of it ; 
in 1912 she consumed 230,000 tons, and produced only 
one-tenth. About fourteen-fifteenths of Germany’s 
supplies come from America. If it is possible to trust the 
figures relating to available copper in Germany, there 
is now only about 8000 tons in stock there. Germany 
well knows where the rest of the stock in the world is, 
and she is certain to make a great effort to possess it. 


North Staffordshire Iron and Steel. 
Great activity is observable 


at the North 





Staffordshire steel works, which are running at full pres- 
sure, and only two days were devoted to the holidays. 
Furnaces are now being used which had previously been 
idle for some months, and iron rolling mills are being 
utilised to increase the output of steel. Orders are almost 
wholly on account of material required in connection with 
the war, the ordinary demand for steel being fairly quiet. 
The various classes of finished iron are little in demand. 
Crown bars are still quoted at £8, and iron plates at £9 
per ton. Pig iron business is not brisk so far as the demand 
for outside is concerned, the product of the local smelters 
being mainly consumed in the district. There has been 
a sharp revival in the coal trade during the week, and 
with depleted shifts coalowners have had difficulty in 
dealing with immediate requirements. 


Engineering and War-office Work. 


The extent of the demand for war material is 
not merely maintained, it is increasing, and the skilled 
labour available is steadily decreasing. The competition 
to get men grows, and adventitious aids are now being 
adopted by manufacturers in the shape of bonuses, which 
are likely to cause the industry a good deal of embarrass- 
ment later. In several directions employer is bidding 
against employer—the Government, one supposes, paying 
in the long run. Undoubtedly the position is a most 
difficult one for employers hard pressed to increase their 
production, but this bidding for labour by offers of extra- 
vagant remuneration is a practice fraught with dangers 
to themselves which go far beyond the immediate present. 
Further large orders have been placed for light steel 
constructional work by the military authorities. One 
contract placed in the Black Country for buildings to be 
put up on Salisbury Plain, sections of which have already 
been carried out, totals about. £100,000. Large quantities 
of bar iron are also required for the carrying out of con- 
tracts, and some good inquiries are announced for thin 
sheets for aeroplane work, the home and French Govern- 
ments being responsible for them. Certain of the wrought 
iron tube firms have military orders in hand for water 
conveyance to the camps, and hoops for the manufacture 
of ammunition cases are in extra request. In Birmingham 
production has been maintained at high pressure through- 
out the week. Industries which are not producing for the 
military have noted some improvement in the home trade, 
supposedly attributed to the prosperity of the centres 
which are, and there is some improvement also in the 
demand from shippers. Many firms whose output. is 
being taken up by the Admiralty and War-office are 
extending their works, and large new factories are being 
put up under speed contracts. The great difficulty, 
however, everywhere is that of getting sufficient men 
and women to operate the plants. The year [915 starts 
exceedingly favourable to the Midlands’ industries. Still, 
the high hopes formed in August and September that we 
should immediately be able to take over the markets of 
Germany and Austria have not been fully realised. To 
a considerable extent those markets have, for the time 
being, ceased to exist, and chief among many difficulties 
which our manufacturers have had to face is that 
producers with plans matured for the output of wares 
formerly supplied from the Continent are unable to get 
the necessary plant from engineers, who are full up with 
pressing Government work. Machine tool makers in 
Birmingham are extremely busy, indeed almost busier 
than ever before, in the supply of needs which home 
consumers have suddenly experienced arising out of their 
possession of pressing Government contracts So insistent 
is the demand that one leading maker assured me this 
week that it was impossible for engineers to attempt to 
keep pace with it, and the testimony of this machine 
tool maker is only that of many others. Some large 
contracts for heavy brass castings are reported to be in 
hand from the Admiralty. 


Demand for Belgian Engineering Labour. 


The shortage of labour in the engineering trades 
which is so marked a feature of the Midland trade situation 
at the present time is, to some extent at least, being met 
by the employment of Belgian refugee workmen. How 
far Midland manufacturers will be indebted to our Belgian 
guests to aid us in supplying metals and munition for 
war time alone will show. Orders for nearly every descrip- 
tion of work turned out in the Birmingham district have 
poured in from our own Government and the Allies, and 
it is safe to say that at no period has so much overtime 
been made in the Birmingham and district engineering 
trades as during the last four months. It is to the credit 
of the operatives that they are loyally assisting master 
engineers to meet the national emergency. This patriotic 
feeling permeates all classes of skilled and unskilled men 
alike, and even at Christmas large numbers of men were 
to be found employed, the holidays generally extending 
over no more than a couple of days. Birmingham occupies 
a unique position with regard to finding profitable employ- 
ment for the male Belgian refugees. While elsewhere 
there has been great difficulty in this respect, more situa- 
tions have been offered in Birmingham than there are 
aliens qualified to fill. We have received here well over 
2000 refugees since the war broke out, and of this number 
between 500 and 600 have been placed in the works and 
factories. Had they possessed the requisite qualifications, 
probably another hundred or two could have been found 
work, for the labour organisations have been inundated 
with requests for workmen, particularly in the engineering, 
gunsmith and armaments trades. Failing to get their 
demands satisfied in this way, some manufacturers have 
actually—so it is reported—gone over to Belgium and 
engaged men, bearing the expense of their removal to 
this country. To give a list of the trades in which Belgians 
have found work would include nearly all the industries 
of Birmingham. The majority have gone into the engi- 
neering and gun-making trades. In most of the cases the 
men have turned out satisfactorily, and have drawn 
weekly wages of anything from 30s. to £5, the higher sums 
being obtained where much overtime has been put in on 
Government contracts. Where failure has had to be 
recorded, it has been owing either to disinclination or 
physical incapacity to do certain classes of heavy work 
offered. In such cases the practice has been, after trying 
a man at several places without effect, to send him where 
there may be a demand for what he is specially fitted to do, 
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Wages in Wrought Iron Tube Trade. 


The wages question is again coming to the front 
in the wrought iron tube trade, and the Workers’ Union 
boast that it intends to agitate again for an advance. 
It will be remembered that the great Midland strike of 
the summer of 1913 originated in this industry, and was 
the outcome of an endeavour by the Workers’ Union to 
secure better pay for the labourers and certain of the 
unskilled workers. In the present instance it is stated 
by the Workers’ Union leaders that the question of the 
“bottom dog” will not be so much to the fore, but that 
“the intention is to secure some consideration for classes 
of workmen who gained no advantage when the last wages 
settlement was effected.” The Union’s prospects of 
success are, however, very slight. Although some of the 
tube firms are engaged upon Admiralty contracts, the 
trade as a whole is in a very poor state, alike as to demand 
and prices. Sufficient evidence of this is furnished in the 
recent. reduction in selling prices on shipping orders 
brought about by an increase of 2} per cent. in the gross 
trade discounts, and by the makers’ decision in future to 
sell c.i.f. instead of f.o.b., full particulars of which resolve 
were given in this report a fortnight ago. As was set out 
at that time, the trade is still severely suffering as regards 
overseas orders from American and Canadian competition, 
and, strange as it may now appear, even from German 
competition. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
A Glance at the Past Year. 


TWELVE months ago we stated in these notes 
that there was a bright outlook in pig iron, which appears 
to have been fulfilled. No doubt the war has caused 
considerable disturbance in prices and demand. For 
instance, quotations for Lincolnshire No. 3 foundry have 
been withdrawn, and, speaking generally, all makers are 
chary about committing’ themselves for far forward 
delivery. Staffordshire No. 3 foundry closes about 3s. 
per ton higher. Middlesbrough, open brands, 3s. to 4s. 
per ton higher. Hematite, as can be well understood under 
present conditions, shows the greatest advance of 7s. to 
8s. per ton. Scotch iron remained more or less nominal 
throughout the year, and it is noteworthy that the demand 
in this district has been consistently on the decline for some 
years past. Still, higher prices are quoted. The advances 
in finished iron are about 20s. per ton for bars, hoops about 
25s., sheets 17s. 6d. to 20s. Steel also shows an advance 
generally of 20s. to 25s. per ton. English billets, notwith- 
standing the absence of foreign competition for some time 
past, show only a comparatively small advance. For 
some time past there has been a quiet feeling in manufac- 
tured copper; sheets, &c., show a decline of about £5 per 
ton, and there are corresponding reductions in tubes and 
yellow metal, &c. Lead sheets are about £2 per ton lower, 
and English tin ingots have declined from £172 per ton to 
£155 per ton. 


A Quiet Market. 


The attendance on the Iron Exchange to-day was 
quite of a holiday character, and there was little or no 
business passing in any department. Quotations :— 
Staffordshire, 59s. to 60s.; Derbyshire, 60s. 6d. to 61s.; 
Middlesbrough, open brands, 63s. 6d. to 64s.; Scotch 
(nominal): Gartsherrie, 72s. 6d.; Clyde, 7ls.; Glengar- 
nock, 71s.; Eglinton, Monkland, 68s. 6d. to 69s.; Summer- 
lee, 7ls., delivered Manchester. West Coast hematite, 
75s.; East Coast ditto, 69s. to 70s., both f.o.t. Finished 
iron: Bars, £8 5s.; Lancashire hoops, £9 2s. 6d.; Staf- 
fordshire ditto, £9 2s. 6d.; sheets, £9 7s. 6d. Steel : Bars, 
£7 15s. to £8; steel hoops, £8 15s. to £8 17s. 6d,; plates 
for tank, girder, and bridge work, £7 15s.; English billets, 
£5 15s. to £6; cold drawn steel, £10 10s. to £11. Copper : 
Sheets, strips, &c., £78 per ton; small lots, 10d. per lb.; 
rods, £76 per ton; small lots, 10d. per lb.; tough ingots, 
£71 10s.; best selected, £70 10s. per ton; copper tubes, 
10id.; solid-drawn brass tubes, 8}d.; brazed brass tubes, 
94d.; condenser tubes, 9}d.; condenser plates, 8d.; rolled 
brass, 7}?d.; brass turning rods, 8}d.; brass wire, 8d.; 
yellow metal plates, 8d. Sheet lead, £24 10s. per ton. 
English tin ingots, £151 per ton. 


The Lancashire Coal Trade. 


The year closes with all classes of coal in sellers’ 
favour, and owing to the war there are short supplies 
through paucity of labour. Quotations :—Best Lanca- 
shire house coal, 17s. 8d. to 18s. 10d.; good medium, 
16s. 2d. to 17s.; domestic fuel, 13s. 5d. to 14s. 5d.; screened 
steam coal, lls. 6d. to 13s.; slack, 8s. 6d. to 10s. 6d. ver 
ton at the pit. 


The Christmas Holidays. 


In the Manchester district it is the custom of the 
engineering firms to close their works for at least Christmas 
Day and Boxing Day, as well as New Year’s Day. Depar- 
tures from the custom have had to be made during the 
present festive season, however, on account of the large 
amount of work which is in hand for the War-office and 
Admiralty, and some works reopened on this account 
with the night shift on Saturday night. On the whole, 
the men have turned up very satisfactorily after their 
brief respite and seem quite content to forego their holiday 
on New Year’s Day. Workers are still in great demand 
and very tempting wages are being offered for men of the 
right type. 


The Government Dyeworks Scheme. 


A meeting of the shareholders of Messrs. Read, 
Holliday and Sons, colour makers, Huddersfield, was held 
on Tuesday last and decided to fall in with the Government 
project. An agreement which had been provisionally 
arrived at between the Government and the company was 
approved unanimously, and the directors were authorised 
to give effect to it. The agreement provides for advances 


to be made to the company for the purpose’ of enlarging 





its output and renders the Government purchase of the 
concern optional for a sum sufficient to purchase the under- 
taking on terms mutually agreeable. Large extensions 
of the works are now in progress. 


Cotton Trade Agreement. 


At the quarterly meeting of the Operative 
Spinners’ Amalgamation, held last Saturday, a resolution 
was passed confirming the agreement with the Masters’ 
Federation that notices to cease work should not be given 
by either organisation until any dispute from which they 
might arise had been dealt with by the two associations 
both locally and centrally. This decision has been arrived 
at and will hold good for the period of the war at any rate, 
and the risk of strikes and lock-outs is thereby reduced. 
A similar arrangement has been arrived at between the 
Cardroom Amalgamation and the employers, and the 
cotton trade is now likely to be immune from any labour 
troubles. ~ 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is a stronger feeling in the hematite pig 
iron trade, and prices have again advanced. Makers are 
experiencing a fuller demand for their iron from several 
sources, especially for special qualities of metal. They 
are now quoting for parcels of mixed numbers of Bessemer 
iron 76s. per ton net f.o.b., a rate that is much higher 
than has been the fact for some time past. Special brands 
are quoted at 83s. to 84s. per ton. The Barrow Steel 
Company, the Millom Company, and also the Cumberland 
Combination are laying themselves out to mee this demand 
for high quality metal. Much of it is wanted in connection 
with munitions of war. In the warrant market there is 
quietness, but the cash price has been advanced to 68s. 
per ton net cash. The stores of warrant iron are unchanged 
in bulk at 4011 tons. The activity throughout the district 
is marked, and the whole of the iron going into immediate 
consumption. . 


Iron Ore. 

The demand for iron ore is steady on local as 
well as general home account, and at the mines in most of 
the district a large output is being maintained. At 
Lindal Moor the activity ‘is not so pronounced, and it is 
announced that the company is changing hands. There 
has also been a stoppage at the Newton Mines on account 
of a strike. Prices are harder, and good average sorts 
of native ore are quoted at 13s. 6d. to 16s. 6d., and the 
best qualities, such as those raised at Hodbarrow, are 
quoted at 23s. 6d. per ton net at mines. Spanish ores are 
in steady demand, and the current rate is 16s. to 18s. 
per ton nominally. 


Steel. 

There will be plenty of activity in the steel 
trade with the new year. Short holidays have been 
observed. At the Barrow Steel Works the plate mill 
has been undergoing repairs to the engines and the plant. 
The general demand for steel sections is fairly good. Heavy 
sections of rails are at £6 2s. 6d. to £6 7s. 6d., and light 
rails are at £7 10s. to £8, with heavy sections of tram 
rails at £7 15s. per ton. Last week several cargoes of 
rails left Barrow for the Mersey to be shipped overseas. 
The demand for steel shipbuilding material is good locally 
and on general home account, and from present appear- 
ances is likely to continue. Ship plates are at £7 12s. 6d. 
to £7 15s. per ton, with boiler plates at £8 7s. 6d. to 
£8 12s. 6d. per ton. Some trade has been done recently 
in steel billets for South Wales, and the quotation is at 
£5 7s. 6d. per ton. Hoops are a steady business at £9 5s. 
per ton. 


Shipbuilding and Engineering. 


These trades present no new features. Every 


department is working at full pressure. 


Fuel. 


There is a full demand for coal, and good steam 
sorts from Lancashire or Yorkshire pits are quoted at 
15s. to 16s. 6d. per ton. Coke is in full demand, with 
East Coast qualities at 20s. to 23s. per ton delivered, and 
Welsh coke is quoted at 17s. 6d., with Lancashire sorts 
at 17s. per ton. Welsh coke, however, is not being used 
just now in this district. 








SHEFFIELD. 
(From our own Correspondent.) 


1914. 

THE year just closed will always be looked back 
upon as the most memorable in the history of the iron and 
steel trade, and in the stirring events of the last five 
months the Sheffield district has played an important 
part. When the year began, reaction from the previous 
boom was feared in many quarters, but in a general way 
there was no slump. The great armament firms were, as 
they still are, the substantial foundation of activity in 
the steel industry, but other sections, especially agricul- 
tural implements, were experiencing a very fair volume 
of business. Some big naval and ordnance contracts were 
obtained on foreign account, and these, with considerable 
work for the home Government, kept the armament firms 
very well employed. The only effect of the war upon the 
latter was, naturally enough, to cause them generally 
to ‘‘ speed-up.” There were huge contracts in hand at 
the end of July, and when hostilities commenced every 
nerve was strained to expedite the completion of these 
and to make provision for a larger output of all kinds 
of warlike material. The weekly production of steel for 
the Siemens-Martin furnaces since August came in has 
been simply stupendous, and to-day the output of several 
thousands of tons per week is considerably behind require- 
ments. 


Trade with the Continent. 


For a moment the declaration of war created 
something akin to consternation in the purely industrial 
section of the steel trade. A very large business had been 





done by Sheffield manufacturers with Germany, France 
and Russia in particular, and whilst trade with the first- 
named was, of course, out of the question, that with our 
two allies was hampered in those first days of the war by 
the difficulties of shipment and by the question of ex- 
change. Many firms had large accounts owing to them 
by firms in the countries named, and a settlement of these 
was impossible so far as Germany was concerned, It 
was a very serious matter for some firms, and an effort 
was made, in common with other cities, to induce the 
Treasury to open a kind of National Clearing House, 
which could receive and give receipts for debts owing to 
Germany, say, and, so far as the money thus received 
would go, use the fund for defraying debts due by alien 
countries to traders and manufacturers on this side of 
the North Sea. There were, however, insuperable diffi- 
culties in the way of such a step and it fell through, but 
the Government, in agreement with the Bank of England, 
arranged for the latter to advance sums up to 50 per cent. 
of the amount due, under certain well-defined circum- 
stances. This partial measure of relief was very accep- 
table to many of the smaller firms in this district, and the 
serious trouble at one time feared appears to have been 
averted. A rally from the first shock of war soon came, 
and the end of the year found things generally, in the steel 
industry, in a satisfactory condition, even apart from 
Government orders, which, of course, preponderated. 


Iron Depressed. 


Finished iron seems to have been under a cloud 
all the year, and the annual reports of local companies 
chiefly concerned with this industry reflected the condition 
of things. The depression in bar iron dates from the rail- 
way companies’ new demurrage regulations of the previous 
year, which, as it will be remembered, released such a large 
number of wagons that the need for building new ones 
was put back fully two years. Crown bars, which stood 
at one time at a basis price of £9, dipped to about £7 5s. 
or £7 10s., but latterly things have been looking brighter 
for makers, whose present prices are based on £8 5s. per 
ton, less 2} per cent., and it is fully expected that with the 
turn of the year business will very much improve. One 
thing seems certain, that so far as bars depend upon wagon 
building, that market should witness something like a 
revival before very long. In other directions there have 
been improvements effected as a result of the war, the de- 
mand for iron for horseshoes and for hoops for packing 
having been very heavy, and, of course, these require- 
ments will continue to be urgent during hostilities, the 
wastage of war being enormous. Iron has also been in 
great request in the construction of transport and other 
military wagons, so that this section of the trade has been 
fairly helped over a period which had otherwise threatened 
a severe slump, and the year closes with a distinctly 
upward movement. 


Final Rush of Orders. 


The last two weeks of the old year were charac- 
terised by quite a rush of orders of a general kind, to say 
nothing of Government work, with excellent promise for 
the New Year. Tools of most descriptions are in keen 
request, and crucible steel makers are doing very much 
better. What is troubling manufacturers is the extreme 
difficulty they experience in getting stuff away by rail. 
There are hopes that the first days of the New Year will 
find the railways reopened for ordinary traffic to London, at 
any rate, but in the meantime there are very few directions 
in which goods can be despatched, except under consider- 
able restrictions, and the result is that huge tonnages of 
steel and manufactures are accumulating at the works, 
which, like the railway. depots, are becoming seriously 
congested. This state of things is very trying for manufac- 
turers, who are restraining their complaints on the subject 
as much as possible in the knowledge that the delay arises 
immediately out of the urgent needs of the War-office. 


Round the Works. 


New business, however, continues coming to 
hand, and orders booked during the past week include large 
tonnages of steel for New York, Sydney (N.S.W.), Delagoa 
Bay, Yokohama, Karachi, Callao, South America, Lisbon, 
Montreal, Chicago and New York, axes for Rangoon, 
files for Madras, cutlery for Buenos Aires and St. John’s, 
knives (for machine parts) for Calcutta, tools for Calcutta, 
springs for Valparaiso, shoes and dies (for mining) for 
Delagoa Bay, plane irons for Bombay, saws for Osaka, 
Caleutta, Vittoria, and Yokohama, shovels for Barcelona, 
and hammers for Sydney (N.S.W.). 


Pig Iron. 

Until the year has been well cleared the market 
for pig iron will probably remain in its present condition, 
viz., fiat so far as buying is concerned. With regard to 
quotations, however, makers are very firm, and generally 
values are advancing. West Coast hematite, for instance, 
is now quoted from 74s to 75s. at furnaces, which means 
about 82s. 3d. to 83s. 3d. delivered Sheffield for ordinary 
makes. These figures compare with about 71s. in July 
last and about 80s. a year ago, delivered Sheffield. East. 
Coast hematite iron makers are experiencing a shortage 
in ore in consequence of the difficulty in getting shipments 
regularly from Spain, and for mixed numbers 72s. 6d. 
at the furnaces, or about 78s. 9d. Sheffield, is asked, some 
makers wanting another 2s. 6d. for forward business. In 
July the price of Sheffield delivery was 67s. and in Decem- 
ber, 1913, 1s. higher than that. In common irons Derby- 
shire forge is steady at 54s. and foundry at 56s. 6d.. but 
the Lincolnshire Association prices have been officially 
placed at 56s. 6d. for forge and about 59s. 6d. for foundry 
and basic. The present value of foundry contrasts with 
51s. 6d. in July and 53s. 6d. in December, 1913. When 
the year opened pig iron makers had fairly well-filled order 
books, and neither they nor consumers were particularly 
anxious for new business; but as contracts ran out users 
were in no mood to renew in a hurry, and the declaration 
of war found prices at the low level indicated above. In 
early August came a sort of “ flutter’? in values, which 
consumers complained went much too high, but an absence 
of buying demand rectified the matter, though with the 
close of the year values hardened appreciably all round. 
There have been few changes in billets during the past 
week, and the basis price of Crown bars remains at £8 5s. 
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Alloys. 


It seems unlikely that much anxiety will now be 
experienced as to supplies of tungsten powder. Sheffield’s 
dependence upon Germany can never recur. With the 
early months of the New Year ample supplies will be 
coming regularly to hand from English sources, the chief 
of which has been provided by a combination of all the 
principal Sheffield steel manufacturers with Armstrong, 
Whitworths and a few other interested companies. In 
the meantime, makers of high-speed steel have been 
working on stocks, but have also had the benefit of fairly 
regular supplies from the United States, the general 
figure at which the powder is now obtainable being about 
5s. per lb. Vanadium is a pretty free market, and arma- 
ment firms and other users of ferro-chrome are having 
their wants met from France. The market for steel alloys 
may be described as brisk. 


Fuels. 


Steam coals are in a very firm position, every- 
thing seeming to combine to that end. Wagons are still 
exceedingly scarce, the colliery output is restricted, and 
order books are well filled. In these circumstances, from 
1s. to 11s. 6d. is easily held for best steam hards, and the 
demand for manufacturing sorts, especially among firms 
engaged in Government work, is very heavy. The year 
thus closes with the collieries in a very different position 
from that which prevailed at the beginning, when prices 
were wobbly. The demand for shipment to the Continent 
fell away, and this weakness was accompanied by a con- 
siderably increased ouput caused by the rapid growth of 
new pits. Some very keen competition was experienced 
for railway contracts, which expired in December of 1913, 
at 12s. 6d. per ton, were renewed at 1s. lower than that. 
Later, shipping contracts were made at 10s. 6d. to Iis., 
which proved to be the ruling figure until an end was put 
to normal conditions with the declaration of war. Since 
that event values have been very unsettled, steam hards 
having been sold as low as 9s. 6d. at pit. Towards the close 
of the year an improvement came from the colliery point 
of view, though railway contracts are stated to have been 
fixed up at 6d. lower than a year ago, or 11s. per ton. Coke 
has been very erratic. Consumers could scarcely buy good 
patent in January last at anything less than 13s., but by 
April it was difficult to sell it at even 10s. A month after 
the opening of hostilities it had risen to 13s. 3d., but in 
November sellers were glad to take 9s. 9d. These figures 
practically mark the rise and fall in the demand for pig 
iron, and as the latter now shows a hardening tendency 
the year closed with coke values at about 10s. 6d. to IIs. 
on rail at ovens. 


Labour. 


On every hand one hears an urgent demand for 
Jabour—skilled and semi-skilled more particularly—and 
as an illustration of the urgency of this demand, I could 
not do better than give a short extract from a letter ad- 
dressed to me this week by a large employer :—‘* I have 
been wondering whether you could do anything to help us 
to find some men. They need not necessarily be first- 
class turners, but some knowledge of machines is more or 
less essential. There must be thousands of men who want 
jobs. We have tried ordinary advertising channels, but 
these do not seem to bring them, and we have considerable 
difficulty in keeping our night and day shift fully manned. 
If we were the only people in Sheffield suffering in this 
way, I suppose it would not matter much, but I learn on 
the best authority that other engineering firms are experi- 
encing the same trouble.” This is simply a sample of 
what one is constantly hearing. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Trade Review. 


A REVIEW of the course of trade in the North of 
England during 1914 affords another exemplification of 
the saying that ‘‘ man never is, but always to be blest.” 
Certainly when 1914 opened everyone was sanguine about 
having a good time during the next twelve months, and 
there seemed to be good grounds for entertaining sanguine 
opinions about the prospective trade, but unfortunately 
the reality has fallen short of anticipations. There cannot 
he any complaint regarding the volume of trade, taking 
the year as a whole, but most manufacturers have been 
disappointed with the remuneration they have realised 
for the endeavours they have put forth. To most people 
1914 was not a reasonably profitable year, and more 
especially was this so in the pig iron industry. The 
situation for producers of pig iron has indeed been a 
novel one. In the ordinary course of trade the experience 
is that when the finished branches are doing well, the 
market for raw material is in a similar position, but 
that has not been the case during the past twelve months. 
Pig iron makers have done little in the way of realising 
reasonable profits. Following upon a long period of activity 
the iron trade opened the year in a state of depression, 
hut in the latter part of January a better tone prevailed. 
Buyers began to think that values had reached a very 
low point, and came more freely into the market. But 
this improvement was not maintained. The whole trade 
declined in February, and matters were rendered worse 
in March by the Yorkshire coal strike, and prices showed 
a further falling off as compared with the beginning of 
the year. In the succeeding quarter the iron and steel 
trades hecame practically throttled by foreign com- 
petition. But for the fear of losing prestige, some of the 
works would have closed down to await better times, 
and it is certain that in many departments values had 
fallen below a remunerative level. With the war came a 
complete change in the situation. Belgium and Germany, 
which had been dumping their products into this country, 
were now unable to compete, and ironmasters were 
flooded with orders from the Government. Prices rapidly 
advanced, but soon the falling off in exports brought 
values almost down to their old level. In the closing 
month of the year there was a good recovery, largely due 
to the demand from France and Belgium for constructional 
work. Producers of finished iron and steel started the 





year with fair order books, but prices were then falling, 
owing to the usual depression which follows a period of 
active trade. This depression was, however, undoubtedly 
precipitated earlier than in previous trade cycles, owing 
to the enormous increase in recent years of the productive 
capacity of the German steel works. The latter’s central 
selling organisation has carried on against British manu- 
facturers a commercial war for a number of years, not 
only in our home markets, but also in our colonial and 
foreign markets, and has, with a view of cutting prices 
below a’ remunerative level, given special subsidies to its 
members on all finished or semi-finished steel sold for 
export to our markets. This rebate has usually been not 
less than 10s. per ton, and early in 1914 it was suddenly 
advanced to 15s. per ton, and the British steelmakers 
had to meet an onslaught on their markets unequalled 
in all previous experience. Immediately the war broke 
out, however, a large quantity of steel which had been 
bought by British and other consumers in Germany was 
cancelled and placed with British producers, largely to 
the benefit of our trade and country. As a result prices 
for the standard products substantially improved, and it 
is now up to the British manufacturers to maintain this 
new business. Shipbuilders and engineers have been 
actively employed throughout the whole of the year, 
while the coal trade has experienced a very disappointing 
time, and, unfortunately, there are no signs of improve- 
ment. 


Holidays Curtailed. 


Owing to the importance of Government orders 
and the pressure put upon manufacturers for immediate 
delivery, the holidays were as short as the employers 
could make them ; in some instances only Christmas Day 
was agreed upon, while in the majority of cases they did 
not exceed two days. Had the men been willing, work 
would have gone on without a break. The demand for 
output and the shortage of men in the essential departs 
ments of the metal industries and shipbuilding trade- 
are such that the utmost must be got out of the operatives 
and plant if the military and naval requirements of the 
country and its Allies are to be satisfied. 


Cleveland Iron Trade. 


The end of the year finds the Cleveland iron 
trade in a far stronger position than could have been 
anticipated when the war began, for values are higher 
than they have been at any time during the past twelve 
months. The holiday feeling, with its accompanying 
slackness of business, and the increase of the stock in the 
public warrant stores during the last few days, has not 
availed to weaken prices. Whether on the normal resump- 
tion of business the position as regards values will change, 
remains to be seen. But the tone, however, is still con- 
fident, and the tendency would appear to be rather in 
an upward direction than the contrary. This week 
business has been on a very limited scale. Makers of all 
descriptions of pig iron are taking a firm stand, and some 
of them, who are fairly well booked, are not at all keen to 
commit themselves ahead even at present prices, believing 
that they will do better by holding aloof for a while. 
No. 3 G.M.B. Cleveland pig iron is 54s.; No. 1, 56s. 3d.; 
No. 4 foundry, 53s. 6d.; No. 4 forge, 53s.; and mottled 
and white iron, each 52s. 3d.—all for early delivery. - 


LATER. 


Although the business which has been put 
through this week has been on the small side, the market 
position remains exceedingly strong, and values continue 
to advance. The general quotation for No. 3 G.M.B. 
Cleveland pig is now firm at 54s. 3d., and other qualities 
have advanced in proportion. 


Hematite Pig Iron. 


The hematite iron trade position is extremely 
uncertain, owing to the serious outlook as regards ore 
supplies. Makers are all well sold over the next six months, 
but the situation in connection with deliveries of ore 
occasions anxiety. Owing to the phenomenal scarcity 
of tonnage, ore is not coming forward, and it is feared 
that it will be necessary to damp down some of the 
furnaces. There has been talk of requesting the Govern- 
ment to facilitate the conveyance of ore, for the adequate 
production of hematite is a question of military as well 
as commercial importance, but no definite step in this 
direction appears to have been taken as yet. In the 
meantime, the prompt quotation for East Coast mixed 
numbers is firm at 72s. 6d., but forward business would 
probably not be considered under a minimum of 75s. 


Iron-making Materials. 


The foreign ore position is such as to make all 
attempts to fix quotations practically futile. Freights 
seem to be running away altogether. It is stated that as 
much as 10s. 6d. has been offered and refused, Bilbao—Tees, 
and even at these freights there is such a scarcity of 
tonnage and circumstances are altogether so exceptional 
that deliveries cannot be guaranteed. Up to 28s. 6d. 
has been named for best Bilbao Rubio of 50 per cent. 
quality, delivered in the Tees. But such a figure is 
impossible with hematite prices at their present level. 
It is possible that 24s. and 25s. might be accepted, but 
as no business has been done during the last week or so 
any figure given must be purely nominal. Actual business 
was last done at 22s. 9d. Coke is still quoted at 18s. 
for good medium furnace kinds delivered at the works, 
but substantial contracts could be made at a lower figure. 


Manufactured Iron and Steel. 


There is little change of moment to note in the 
condition of the manufactured iron and _ steel trades. 
The works are briskly employed, and a large output of 
all descriptions of material is being maintained. Manu- 
facturers take a hopeful view of the outlook. The demand 
for shipbuilding material shows signs of great expansion, 
the inquiries being numerous and promising. A fair 
amount of business is being done in steel rails, and pric: s 
show an upward tendency. Recent contracts include one 
for 6000 tons for the North-Eastern Railway Company, 
secured by Bolekow, Vaughan ‘and jCo., Middlesbrough. 
The following are the principal market quotations :— 





Common iron bars, £8 to £8 2s. 6d.; best bars, £8 7s. 6d. 
to £8 10s.; best best bars, £8 15s. to £8 17s. 6d.; packing 
iron, £6 5s.; iron ship angles, £8; iron engineering angles, 
£7 10s.; iron ship plates, £7 5s. to £7 10s.; iron girder 
plates, £7 5s. to £7 10s.; steel bars, Siemens, £7 15s.; 
steel bars, basic, £7 10s.; steel ship angles, £7 5s.; steel 
ship plates, £7 10s.; steel boiler plates, £8 5s.; steel 
engineering angles, £5 15s. to £6; steel sheets, singles, 
£8 5s. to £8 7s. 6d.; steel sheets, doubles, £8 10s. to 
£8 12s. 6d.; steel strip, £7 5s. to £7 7s. 6d.—all less 24 per 
cent. Heavy steel rails, £6 5s.; steel railway sleepers, 
£7—net f.o.b. Cast iron chairs, £4 5s.; cast iron pipes, 
l}in. to 2}in., £6 7s. 6d.; 3in. to 4in., £5 7s. 6d.; 5in. to 
8in., £5 12s. 6d.; 10in. to 16in., £5 15s.; 18in. to 24in., 
£5 15s.; cast iron columns, plain, £7 7s. 6d.; floor plates, 
£3 10s.—f.o.r. at makers’ works. 


A Year’s Shipbuilding. 


The output of shipbuilding in the yards on the 
North-East Coast does not compare very favourably 
with the record of 1913, but at the same time it must 
be remembered that the previous year was one of rather 
abnormal prosperity. The coming year promises better 
things—unless the fortunes of war go against us in a very 
untoward way. There is at present an abnormal demand 
for trading tonnage. Many new orders have already 
been placed, and the building berths must have been 
already filled for a very long way ahead. The price of 
new tramp tonnage has gone up very briskly in recent 
weeks, and it is now almost impossible to place orders 
under £8 per ton, As to naval work, beyond stating that 
at the moment this section enjoys great prosperity, there 
is little more to be said. Returns of output for the year 
do not include Admiralty work on the present occasion, 
and this, of course, has materially affected the figures 
of total production. During 1914 the number of vessels 
launched totalled 271, against 280 in the previous year, 
a decrease of nine vessels. The returns from the thirteen 
firms on the Tyne show that 99 vessels of 343,575 total 
tons were launched, as compared with 100 vessels and 
441,826 tons in 1913. The output for the Wear shipyards 
has also been good, although not up to the total of 
the last few years. Altogether, 71 vessels have been built 
with an aggregate of 315,306 tons, a decrease compared 
with last year of 36,141 tons. On the Tees 70 vessels 
were launched, with a total tonnage of 140,035 tons, and 
29 vessels were built at the Hartlepools with an aggregate 
of 148,155 tons. In 1913 the total tonnage launched on 
the North-East Coast was 1,159,664 tons, whilst this 
year’s figures are, minus naval work, only 953,229 tons. 
How far Government contracts would have augmented 
the merchant tonnage returns cannot even be roughly 
estimated, but it is not likely that had war vessels been 
included the total output would have been so large as in 
1913, which beat all records. The production, however, 
must be regarded as very satisfactory. As to the future, 
it is certain that the output of purely merchant tonnage 
will be seriously interfered with, for the simple reason that 
Admiralty work, of which there is a large volume, must 
take precedence, while another disturbing factor is the 
searcity of skilled labour. 


Engineering. 


Looking backward, one is bound to say that 
taken all round 1914 has been a remarkably good period 
for engineering. The prosperity has been shared by 
practically every firm and every branch. To such an 
extent were orders placed in the second half of the year 
that the ordinary efforts to secure business were generally 
relaxed. In the last few months many firms have had 
to work double shifts upon urgent orders for Government 
and other work required for early delivery. At the moment 
all the engineering works are briskly employed, and the 
prospects for 1915 are generally believed to be quite good. 


The Coal Trade. 


The condition of the coal market for all kinds 
of business has been of a halting character this week. 
Recent events in the North Sea have restricted shipping 
movements at North-East Coast ports, and seriously 
handicapped the local trade. There were prospects of 
more active shipments, but boats have been held up in 
safety zones, and pressing orders for coal have gone else- 
where. The Northern coalfield, in fact, has had more 
than its due share of troubles since the war. No sooner 
has one difficulty been surmounted and _ shipments 
maintained at a fair level—within, of course; war 
limitations—than some other unlooked-for set-back has 
arrived to disturb the patience and doubtful profits of 
coalowners and merchants. The motive for carrying on 
business has been a patriotic one in the case of many 
coal producers. Pits have been kept going at a bare 
margin in order to find employment for the miners and 
to maintain markets and meet the demands of our Allies, 
of France, in particular. The result has been that with 
an admittedly shorter output the coal trade has not even 
been partially paralysed. The mining population has 
not suffered greatly. A large proportion of the eligible 
men exchanged their job at the pit for their places in the 
ranks, others, again, found work in the great war in- 
dustries, such as at Elswick, and a number has now 
actually been sent to Rouen to discharge the coal steamers 
which were piling up costs in the Seine for want of native 
labour. And so while this displacement has helped to 
make the general percentage of unemployment less than 
before the war, the coal trade has been kept in being. 
Even if other coalfields have fared better than the northern, 
with the present uncertainty as to the duration of the 
war and the upward trend of the freight market, there is 
a general objection to conclude forward business. Out- 
ward freights during the last few weeks have advanced 
10s. per ton, a rise which has vastly impressed c.i.f. 
contractors, and which has made operators careful to 
deal only on a free-on-board basis. In the case of the 
recent Swedish railway contracts, delivery was limited 
to the first three months of the year, and the transactions 
were practically of a free-on-board character. The portion 
of the contract allotted to the Broomhill Colliery was a 
direct free-on-board sale, while the other portions were 
taken by Swedish merchants who have tonnage at their 
command, and who, in the all-round c.if. figure, had 
made an ample allowance for freights. Even on the 
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present high range of freights, they had left themselves 
slightly more than sufficient to pay the current price for 
the coals, As to speculative business between merchants 
and collieries, it has mostly been restricted to shipment 
over the next three months, with prices based on current 
figures; a fair inference from which is that values are 
likely to be stationary during that time, just as they 
have never varied since August last. In the bunkering 
trade it is impossible to make contracts for the supply of 
Durham unscreened bunkers at the various depots 
abroad. The big coaling companies are only willing to do 
a hand-to-mouth business. This is a wise procedure, for 
the depots cannot guarantee a yearly supply at the fixed 
price when freights may further rise 100 per cent., as 
they have done within the last two months. It is reported 
this week that the North-Eastern Railway Company has 
just about concluded purchasing its supplies of fuel 
—about 500,000 tons—for the northern division. It 
appears that no new contracts have been opened, but that 
all old contracts have been re-established on the basis of 
last contract figures for Northumberlands, 3d. less for 
North Durhams, and about 6d. less for some South 
Durham qualities. Last year’s figures ranged from about 
12s. 6d. to 13s. Supplies of all grades of coal are readily 
obtainable, but sellers hold steadily for late prices, which 
remain at :—Northumberlands: Best Blyths, 13s. to 
13s. 3d.; second Blyths, 10s. 9d. to Ils.; unsereened, 
10s. to 10s. 6d.; households, 15s.; best smalls, 7s. 9d. to 
8s. 3d.; Tyne prime steams, 12s. 3d. to 12s. 6d.; Tyne 
second steams, lls. 3d. to lls. 6d.; special smalls, 9s.; 
ordinary smalls, 7s. to 7s. 3d. Durhams: Best gas, 


12s. 6d.; second gas, 10s. 9d.; special Wear gas, 12s. 9d. | 


to 13s.; smithy, 10s. to 10s. 6d.; coking unscreened, 
10s. to 10s. 6d.; coking smalls, 9s. 3d. to 9s. 6d.; ordinary 
bunkers, 10s. 6d.; best bunkers, Ils. 6d. Foundry coke, 
19s. to 20s.; furnace coke, 18s.; gas coke, 10s. 6d.; best, 
lls. 6d. to 12s. 


Graving Dock Extensions. 


The River Wear Commission has given per- 
mission to Sir James Lang and Sons to carry out extensions 
at their Cornhill graving dock on the north side of the 
river. The new work includes the reconstruction and 
enlargement of the dock, so as to give a length of about 
450ft., a width of about 60ft., and a depth on the sill of 
5ft. on L.W.O.8.T. 


Steel Workers’ Wages. 


The secretaries of the Northern Iron Trade Board 
of Conciliation and Arbitration, having received from 
Price, Waterhouse and Co., the result of the ascertain- 
ment of the average net selling price of steel plates at 
Consett during September, October and November, have 
forwarded to the Consett Iron Company, Limited, a 
certificate that, in accordance with the agreement entered 
into on March 30th, 1896, the wages to be paid to the 
steel millmen in the quarter beginning January Ist will 


be the same as prevailed during the preceding three 


months, viz., 12} per cent. above the standard. 


Northumberland Miners’ Wages. 


The third ascertainment under the new sliding 
seale for regulating wages in the Northumberland coal 
trade was made known on Wednesday. It is for the past 
three months, and shows that the selling price of coal was 
3.21d. below the figures for the previous quarter, and 
thus wages are reduced by 3 per cent., making them 47 per 
cent. above the basis of 1879. In September wages were 
unaltered and in July, when the first certificate was issued, 
wages were reduced by 23 per cent. 
scale wages rise and fall by } per cent. for each penny 
change in the selling price. 








SCOTLAND. 
(From our own Correspondent.) 
The Trade Position. 


THE close of 1914 finds trade in a considerably 
more encouraging position generally than was the case 
for months prior to the war. Markets all round are 
expanding and are responding freely to the better con- 
dition of things. The present position seems to indicate 
that we are in the initial stages of a movement which 
will put things at a very much higher level, with every 
probability of remaining there for a long time. One of 
the great benefits of the present war has been the stoppage 
of continental imports which in the past have been 
extremely detrimental to the welfare and progress of 
our great industries, including the manufacturing steel 
and iron trades. These particular branches of industry 
are only beginning to reap the benefit of the withdrawal 
of this source of competition, and manufacturers are 
now finding it possible to book orders at favourable 
quotations, a state of things they have not enjoyed for a 
considerable period. Further, these trades are largely 
concerned in War-office and Admiralty contracts, and 
generally speaking works are running at full pressure. 
Again, the war has been responsible for placing freights 
on a very high level and, with a dearth of tonnage, 
owing to the number of vessels commandeered by the 
Government and those sunk by the enemy, the result 
has been the placing of contracts for a large number 
of new vessels, which has given a much needed impetus 
to the shipbuilding trade. Furthermore, in spite of 
various circumstances which in ordinary times would 
spell confusion, the coal trade has managed to preserve 
an appearance of activity, and at the present moment is 
in a comparatively satisfactory position. The shipping 
department on the East Coast has, of course, been seriously 
interfered with, but the returns in the western district 
are at present even better than at this time twelve months 
ago. The future looks particularly bright in nearly all 
departments of industry, and, in the iron and steel trades 
particularly, compared with the past year, the contrast 
is very encouraging. 


Shipbuilding Contracts. 


ers The Canadian Pacific Railway Company has, 
it is understood, purchased five large vessels at present 


under construction, three at Belfast and two on the Clyde. 
The ships were ordered some time ago by “enemy ” 
owners. Harland and Wolff, Limited, are completing 
three of the vessels in their Belfast yard. They had not, 
however, space in their Glasgow yard for the remaining 
two ships, and a sub-contract for the hulls of these was 
placed with Barclay, Curle and Co., Glasgow. The vessels 
are approximately 13,000 tons gross. Mackie and Thom- 
son, Limited, Irvine, have received an order to build a 
merchant vessel of 9000 tons for a Glasgow owner. 


Timber. 

Business continues moderately active. Numerous 
inquiries have been received from shipbuilding and other 
sources, and stocks of all descriptions are being rapidly 
reduced. Very little forward buying is being indulged 
in, merchants being reluctant to import at the high prices 
demanded by shippers, while the latter are just as dis- 
inclined to make firm offers owing to a large extent to the 
fluctuations in freights and the impossibility of knowing 
how long they may be maintained at the present 
abnormally high figures. There is a_ continued 
large consumption of packing-case material, imports of 
which command a ready market. In teak, pitch pine, 
Oregon pine and Waney boardwood, numerous sales are 
reported, and there has also been a much improved 
demand for Canadian pine deals and sidings at higher 
prices than have existed for years past. Light imports 
may be looked for until freights become easier. 


Pig Iron. 
A satisfactory business is being done in the 
Scotch pig iron trade. Makers are not booking many 
large lines just at present, but the volume of business 





Under the sliding | 


in the aggregate is quite good. Foundry iron is not so busy 
|as forge and hematite, and large quantities of the latter 
| are being consumed by steelmakers. There are sixty-eight 
| furnaces in blast at present, the same number as in the 
| preceding week, and one more than at this time twelve 
|months ago. Business in the Glasgow pig iron warrant 
| market has been quiet, the turnover for the past week only 
| amounting to 9000 tons. Prices were very firm at the 
| outset, and 54s. Id. per ton was touched, but thereafter 
| there was a reaction, and Cleveland iron closed on the 
| same level as in the preceding week at 53s. 7$d. per ton 
| cash buyers. . 

i 

| 

| 

| 


Quotations. 
The prices of Scotch makers’ iron are as follows : 


| —Monkland is quoted, f.a.s. at Glasgow, No. 1, 64s. 6d.; | 


| No. 3, 63s.; Govan, No. 1, 64s.; No. 3, 63s.; Carnbroe, 
No. 1, 68s. 6d.; No. 3, 64s.; Clyde, No. 1, 69s. 6d.; No. 3, 
64s. 6d.; Gartsherrie, Summerlee, Calder and Langloan, 
Nos. 1, 70s.; Nos. 3, 65s.; Glengarnock, at Ardrossan, 
No. 1, 71s.; No. 3, 66s.; Eglinton, at Ardrossan or Troon, 
No. 1, 64s.; No. 3, 63s.: Dalmellington, at Ayr, No. 1, 
65s.; No. 3, 63s.; Shotts, at Leith, No. 1, 70s.; No. 3, 
65s.; Carron, at Leith, No. 1, 73s.; No. 3, 68s. per ton. 


Finished Iron and Steel. 


The Scotch steel trade is at present in a more 
satisfactory position than it has occupied for some time 
past. Makers report that specifications are coming to 
hand freely, and mills are fully employed. Several of 
the works are engaged in manufacturing steel material 
for the War-office and the Admiralty, and those works 
are being much pressed for delivery, but as the bulk of 
the work is of a light nature, outputs are not above normal. 
Sectional makers are better employed than plate makers. 
Prices are getting firmer and everything points to a weleome 


apparently being the lack of skilled labour, and it is 
doubtful if the shipyards will be able to consume the 
material at the same rate as it is produced. The high 
rates of freight are curtailing the export trade in steel 
material to some extent. The outlook in the iron trade 
is also more promising. Makers of black sheets have 
increased their outputs, and in most instances are declining 
| to contract for forward delivery at current prices. Gal- 
vanisers are busy in the jobbing branches, but the demand 
for corrugated sheets continues quiet. Nothing of great 
importance has occurred in the malleable iron trade. 
Makers report, however, that their order books are fairly 
well filled, and employment is now more regular and out- 
puts more satisfactory. The volume of new business 
is not particularly large, either on home or export account. 
Prices remain on the basis of £7 12s. 6d. per ton, less 
5 per cent., for “* Crown”’ bars. 





Steel Prices. 

David Colville and Sons, Limited, Dalzell Steel 
and Tron Works, quote the following prices for plates and 
bars :—Siemens steel plates, marine boiler quality, 
£7 15s.; land boiler quality, £7 15s.; ship quality, £7; 
Siemens steel angles, £7 ; Siemens steel bars, ship quality, 
£8; boiler quality, £8 10s. per ton. 


Coal. 

The coal trade in Scotland is in a satisfactory 
position all round. Business in the western district is 
very brisk, and prices are firmer. Collieries are full up, 
and practically all grades are heavily sold, both in first 
and second qualities. There is now very little coal avail- 
able. The Lothian collieries are very busy, and have a 
good deal of work on hand, and orders have been placed 
for January. The position in Fifeshire continues encourag- 
ing. A comparatively large number of vessels is at the 
ports, and the collieries have as much on hand as they 
can manage. The supply of wagons is not yet sufficient, 
however, and this is hindering despatches. The aggregate 
clearances from Scottish ports during the past week 
amounted to 204,295 tons, compared with 202,642 in 
the preceding week, and 310,169 tons in the same week 
last year. Ell coal is quoted f.o.b. at Glasgow 13s. 9d. 
to 14s.; splint, 13s. 3d. to 15s. 9d.; navigations, 14s. 
to 14s. 9d.; steams, Ils. 3d. to 13s. 3d.; treble nuts, 
12s. 9d. to 13s. 3d.; doubles, lls. 9d. to 12s.; singles, 
lls. to 11s. 6d. per ton. 


Cambuslang Miners and Government Contract. 





In connection with a request made by the 


Flemington Coal Company, Limited, to the miners 
employed at Gateside Colliery, Cambuslang, who number 
500 men, that they should continue to work on Saturdays, 
their usual idle day, which would be a departure from the 
five days’ county union policy, a meeting of the miners 
was held at the colliery to discuss the situation. It was 
stated that the colliery had secured a Government contract 
and that it was necessary to maintain the output by 
increasing the working days. The men unanimously 
decided to work on Saturdays, with the view of assisting 
the Government as much as possible. 
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change in the steel trade, the only adverse circumstance | 


(From our own Correspondent.) 


Cardiff Coal Trade. 


| THe market closed last week for the holidays 
| with every indication of values stiffening considerably. 
Collieries were in most cases either not quoting or were 
asking higher prices than those ruling. The resumption 
of business after the vacation, although somewhat half- 
hearted for the first day or two, shows that the higher 
ideas of sellers before the holidays were to an extent 
justified, as values in many instances have improved. 
The year 1914 has been on the whole one of exceptionally 
good prices. So far as the official figures are obtainable, 
these show that the average declared prices of coal ex- 
ported were higher than for 1913, in respect of large coals, 
though values of smalls were not so good, whereas 1913 was 
a boom year both in prices secured and quantity shipped ; 
1914 can only claim to have improved upon the average 
prices of large coals; it suffered a loss otherwise. 
The loss in the quantity of coals shipped is, however, by 
no means as heavy as the returns would indicate, inas- 
much as neither the Government figures nor any others 
include the amount of coal taken during the past five 
months for Admiralty purposes. This is naturally very 
considerable, but would not make up for the difference 
between foreign shipments from Bristol Channel ports 
for the past year and the previous year, inasmuch as the 
total for 1914—estimating the quantity for December—- 
is 24,169,734 tons, which is a decrease of 5,646,182 tons. 
If coastwise shipments and bunkers are included, the 
aggregate shipments for 1914 were approximately 
32,057,994 tons, which is a falling off of over 6,750,000 
tons as compared with 1913, and is lower than shipments 
for the past eight years. The figures as they stand, how- 
ever, give an entirely erroneous impression, and were 
| the figures relating to Admiralty business included, it 
would probably be found that the total is by no means so 
far short of 1913. Considering all circumstances, such as 
the restriction placed on business by Government pro- 
hibition, the state of credit, difficulty of securing remit- 
tances from abroad, the amount of money tied up abroad, 
the fact that collieries have only sold for cash since the 
war, and that labour in the steam coal area has been short, 
and outputs have been affected pretty considerably, the 
position is better than could reasonably have been ex- 
pected, while the outlook is extremely promising from the 
point of view of probable demands in the future. 





Current Business. 


As usual, there was no business of any import- 
ance immediately preceding the vacation, but values 
closed with a very firm tone. Upon the opening of the 
Exchange this week the attendance was naturally meagre, 
and operations were restricted and will continue so until 
next week, when more settled conditions will prevail. 
The principal occupation so far has been testing values, 
and so far as prompt supplies of coal are concerned, the 
market has justified the strength which was indicated at 
the close of last week, but more especially in the case ot 
small coals. Large coals are firm, without displaying 
any tendency to further appreciate, and, in fact, there 
is considerable doubt whether the present figures will be 
maintained as long as was at first expected. It was 
generally anticipated that very strong conditions would 
be in evidence at least for the first half of January, but 
views on this point have undergone modification. Tonnage 
will be the dominating factor, and while there have been 
enough steamers in dock to keep appliances busy and the 
collieries going well, chartering ahead has not been active, 
and when the present supplies of tonnage have been 
dispatched fears are entertained that, even reckoning 
vessels delayed by bad weather, the quantity available 
will show a marked falling off, resulting in irregular work- 
ing at the collieries. This will react on prices of large 
coal for prompt shipment, but will increase the scarcity 
of smalls. The probabilities are, therefore, that while 
large descriptions will become uneven and weaker, small 
coals will go even higher. The only operations con- 
cluded this week have been in the way of small parcels, 
for which buyers have had to pay top figures. Best 
Admiralties are a nominal market, superior seconds 
being about 19s. 3d. to 19s. 9d., and ordinary second«, 
which are firm without being exactly buoyant, about 
18s. 6d. to 19s. Dry coals are stationary, but Mon- 
mouthshires have moved up since last week and rule 
on the basis of 18s. to 18s. 6d. for best Monmouthshire 
black veins, 17s. 6d. to 18s. for Western Valleys, 17s. to 
17s. 3d. for best Easterns, and 16s. 6d. to 16s. 9d. for 
ordinary qualities. Nos. 2 and 3 Rhondda are firm, and 
all washed coals are strong. Small coals are the tightest 
section, and best bunkers are practically unobtainable 
below 13s., and, in fact, are difficult to get at that price, 
while second qualities range from 9s. 6d. for the inferior 
sorts up to lls. for the best cargo descriptions. Patent 
fuel and coke markets are firm, but pitwood, which had 
been quoted at 28s. to 30s., has eased slightly, and is now 
about 28s. to 29s. 

LATER. 


The market as regards current operations, 
although not active, is nevertheless very firm for supplies 
for prompt or early loading, as collieries are just now very 
well off for tonnage, and they are well booked up. Best 
Admiralties remain at 21s., but ordinary second qualities 
are difficult to get for prompt delivery, and values are 
18s. 9d. to 19s. Drys are steady, but for Monmouthshires 
buyers requiring small parcels have no option but to pay 
the figures demanded. Best black veins are practically 
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nominal round about 18s, 6d., while Western Valleys rule 
from 17s. 9d. to 18s, 3d., very little being obtainable at 
the lower figure. Best Eastern Valleys are firm at 17s. 3d. 
to 17s. 6d., and ordinary qualities at 16s. 6d. to 17s. 
Bituminous coals maintain a good tone, and forge smalls 
are quoted up to 16s. Washed nuts and beans are strong, 
while bunker smalls are very scarce. Colliery salesmen 
are asking 13s. 6d. for best bunkers, and 12s. 6d. to 12s. 9d. 
for seconds, with cargo sorts from about 10s. to Ils. 
Best bunkers are pretty certain to rise quickly to 14s., 
if not more. The increase in the price of smalls continues 
to have its influence on patent fuel, which is now quoted 
at 18s. to 19s. One leading firm is asking 19s. for supplies 
over next year. Pitwood is on the easy side at 28s. to 29s. 


Labour Matters. 


The most important question which has recently 
arisen with regard to labour in the coalfield has been the 
question of the termination of the Conciliation Board 
wage agreement. This agreement was signed in 1910, 
and continues in force until March 31st, 1915, and thence- 
forth until either party gives the other three calendar 
months’ notice terminating the same. It is, therefore, 
open to the owners or the workmen to give this notice on 
April Ist next. The Executive Counc‘) 013 the South Wales 
Miners’ Federation has had the matter under considera- 
tion, and at the meeting several members argued that it 
would be unwise at the present juncture to raise conten- 
tious points such as the making of a new agreement would 
involve, and that it would be better to wait until the war 
was over before taking any action which would create 
dissension and disturb the present peaceful relations. 
On the other hand, it was pointed out that considerable 
dissatisfaction prevailed in some districts owing to the fact 
that while the owners made big profits the workmen were 
debarred from participating in the increased profits 
because the maximum fixed by the agreement of 60 per 
cent. above the standard of 1879 had already been reached, 
and had been in operation throughout the year. There 
was a demand for the abolition of the maximum, which 
mnilitated against the interests of the men. It was stated 
that the question of the renewal of the agreement had 
not been mentioned at the meetings of the Conciliation 
Board, but there was an understanding arrived at between 
the various Federations that the agreements in the 
different coalfields should be coterminous in order that 
national action might be taken if necessary. It was 
therefore felt that they could not take any action without 
consulting the Miners’ Federation of Great Britain, 
which course the Executive Council decided to take. It 
was thought that, as work was to restart in the coalfield | 
on Monday, there would be a better return on the part of 
the men than is usual after a holiday period, but this was | 
not the case. The same has happened with the workmen 
in the ship-repairing industry. These men, who have 
been earning good money recently, practically made 
Monday a holiday. As regards other work at the docks, 
it continues to maintain a very satisfactory level. The 
coal trimmers at Cardiff, Penarth and Barry have had 
under consideration a request from the British Admiralty 
agents that they should continue work after one o’clock on | 
Saturdays on French and Russian work. They decided | 
to leave the matter in the hands of the’r Executive Council 
on the condition that if the work was done it should be 
without prejudice to the one o’clock rule after the war 
was over. 








Approximate Values. 


Steam coal: Best Admiralty large, 20s. 6d. to 
21s.; best seconds, 19s. 3d. to 19s. 9d.; seconds, 18s. 6d. 
to 19s.; ordinaries, 17s. 6d. to 18s.; best drys, 19s. to 20s.; 
ordinary drys, 18s. to 18s. 6d.; best bunker smalls, 12s. 9d. | 
to 13s.; best ordinaries, 12s. to 12s. 6d.; cargo smalls, 
10s. 6d. to Lls.; inferiors, 9s. 6d. to 10s.; washed smalls, | 
12s. to 12s. 6d.; best Monmouthshire black vein large, | 
18s. to 18s. 6d.; ordinary Western Valleys, 17s. 6d. to 
18s.; best Eastern Valleys, 17s. to 17s. 3d.; seconds ditto, 
l6s. 6d. to 16s. 9d. Bituminous coal: Best households, 
19s. to 20s.; good households, 17s. to 19s.; No. 3 Rhondda 





large, 18s. to 18s. 6d.; smalls, 13s. to 13s. 6d.; No. 2| 
Rhondda large, 15s. to 16s.; through, 12s. 6d. to 13s. 6d.; 


smalls, 9s. to 10s.; best washed nuts, 17s. 6d. to 
seconds, 15s. to 16s.; best washed peas, 15s. to 15s. 6d.; 
seconds, 13s. 6d. to 14s. Patent fuel, 17s. to 18s. Coke: 
Special foundry, 30s. to 31s.; good foundry, 24s. to 27s.; 
furnace, 18s. to 20s. Pitwood, ex ship, 28s. to 29s. 


18s. 6d.; 


Newport (Mon.). 


The market has been slow to re-start after the 
holidays and a more or less holiday feeling still survives. 
Transactions have been very few so far, but the market in 
Monmouthshires is firm for early loading. Owing to the 
numerous colliery stoppages just before the vacation and 
the subsequent heavy arrival of tonnage resulting in brisk 
loading, supplies of coals are scarce. Newport is rather 
better off than other docks in the matter of tonnage, so 
that Monmouthshires are assured of continuing firm for a 
week at least. Approximate prices :—Steam coal: Best 
Newport black vein large, 17s. 9d. to 18s. 3d.; Western 
Valleys, 17s. 3d. to 17s. 9d.; Eastern Valleys, 17s. to 
17s. 3d.; other sorts, 16s. 6d. to 16s. 9d.; best smalls, 
10s. 3d. to 10s. 6d.; seconds, 9s. 6d. to 9s. 9d. Bituminous 
coal: Best house, 18s. to 18s. 6d.; seconds, 16s. 6d. to 
17s. 6d. Patent fuel, 17s. 6d. to 18s. Pitwood, ex ship, 
28s. to 30s. 


Swansea. 


The market has yet to resume its normal course. 
and it is unlikely that there will be much buying and 
selling until next week. Prices show scarcely any move- 
ment as compared with the values before the vacation, 
but both anthracite and steam coals displayed a good 
tone and a very considerable quantity of coal has been 
booked up. Approximate quotations :—Anthracite : Best 
malting large, 22s. to 24s. net ; second malting large, 20s. 
to 2ls. 6d. net; big vein large, 19s. 6d. to 22s., less 24 pcr 
cent.; red vein large, 16s. 9d. to 17s. 6d., less 24 per cent ; 
machine-made cobbles, 25s. 6d. to 27s. net ; French nuts, 
28s. 6d. to 30s. net; German nuts, 28s. 6d. to 30s. net ; 
beans, 18s. 6d. to 20s. net; machine-made large peas, 
2s. Gd. to 13s. net: rubbly culm, 3s. 9d. to 4s., less 2} per 





cent.; duff, 2s. 6d. to 2s. 9d. net. Steam coal: Best 
large, 19s. to 21s. 6d., less 24 per cent.; seconds, 17s. to 
18s. 6d., less 24 per cent.; bunkers, 13s. 6d. to 14s. 6d., 
less 24 per cent.; smalls, 7s. to 9s., less 24 per cent. Bitu- 
minous coal: No. 3 Rhondda large, 18s. 6d. to 19s. 6d., 
less 24 per cent.; through and through, 14s. 6d. to 15s. 6d., 
less 24 per cent.; smalls, Ils. to 12s., less 25 per cent. 
Patent fuel, 15s. 6d. to 16s., less 25 per cent. 


“9 


Tin-plate, &c. 


The tin-plate trade in this district continues to 
display dullness and the long expected improvement is 
slow to materialise. The Government has granted addi- 
tional licences for shipments, the number now standing 
at eighteen to Holland, three to Sweden, and one to Den- 
mark, The Government is taking every precaution to 
prevent supplies reaching the enemy. In addition to 
the maker and receiver having to make a declaration, the 
people to whom the receiver ultimately sends them have 
to do the same thing. Shipments from Swansea last week 


showed an improvement and amounted to 84,622 
boxes. The quantity received from the works was 53,959 


as against 63,128 boxes, and stocks were reduced to 
269,406 boxes, as compared with 300,069 boxes in the 
week before. Prices show no movement. Last week 
shifts of six hours were being worked at a number of 
works. The sheet mills were idle and the men who were 
thus rendered inactive have been sharing shifts with the 
men in the tin mills, Steel works are engaged on full time, 
and except for a short holiday at Christmas the spelter 
works have been very busy, as there has been a big demand 
for supplies. Other works, such as the Mond and Mannes- 
mann Tube, have been doing extremely well. It is 
expected that the blast furnaces of the Blaenavon Com- 
pany will be blown in early next month and that the steel 
mill department will also be reopened before very long. 
The Dowlais Works have received a large Indian order 
which will keep them well employed for some time. The 
following are the official quotations of the Swansea Metal 
Exchange :—Tin-plate, &c.: LC., 20 14 112 sheets, 





12s. 9d. to 12s. 10$d.; I.C., 28 % 20 4 56 sheets, 13s. 14d.; 
L.C., 28 20 » 112 sheets, 25s. 6d. to 25s. 9d.; LC. 
ternes, 28 ~ 20 112 sheets, 22s. 9d. to 23s.; galvanised 


sheets, 24 g., £11 5s. to £11 10s. per ton. Block tin, 
£148 10s. per ton cash; £145 15s. per ton three months. 
Copper, £56 15s. per ton cash; £57 2s. 6d. per ton three 
months. Lead: English, £19 10s. per ton; Spanish, 
£19 per ton. Spelter, £27 5s. per ton. Iron and steel :— 
Pig iron : Standard iron, 53s. 5d. cash ; 53s. 8d. one month; 
hematite mixed numbers, 68s. cash; 68s. 6d. one month ; 
Middlesbrough, 53s. 8d. cash; 53s. Ild. one month ; 
Scotch, 59s. 9d. cash ; 60s. 3d. one month; Welsh hema- 
tite, 77s. 6d. to 78s. 6d. dd.; East Coast hematite, 80s. c.i.f.; 
West Coast hematite, 80s. c.i.f. Steel bars: Siemens, 
£5 to £5 5s. per ton; Bessemer, £5 to £5 5s. per ton. 
Steel rails, heavy sections, £6 7s. 6d. per ton. Iron ore: 
Rubio, 19s. to 19s. 6d. per ton. 


Newport Metal Exchange. 


The report from the Newport Metal Exchange 
is that local works are settling down after the holidays. 


| Some new orders have been placed, and a better inquiry 


is in evidence. Prices are firmer, except in tin-plates, 
in which business is quiet. Sheet bars have advanced, 
and the official price is £5 2s. 6d. to £5 5s. for Siemens and 
Bessemer. Rails are firmer on the basis of £6 7s. 6d. to 
£6 10s. for heavy sections. ILron ore is firmer at 21s. for 
best Rubio. As regards tin-plates, the inquiry ahead 
displays some improvement, but makers are not disposed 
to accept orders at the current unremunerative prices. 
Stocks, however, are heavy, and as a consequence buyers 
are not inclined to come up in their ideas. 





AMERICAN NOTES. 
(From our own Correspondent.) 


New York, December 16th. 

ArreR many weeks of dullness in car building circles orders 
have been placed within a few days for some 1600 cars, which 
will take some 15,000 or more tons of steel. Other orders are 
pending and will probably be placed this week for 1000 cars. 
A scattered improvement is noted in railroad orders. The 
Santa Fé has ordered 54,000 tons rails. Two enterprises in 
Chicago call for 10,000 tons structural material. Numerous 
smaller needs are reported daily, making a comfortable aggre- 
gate. Less pig is being made than for six years. Quite a number 
of large concerns which habitually place orders this month for 
pig iron came out last week and renewed their contracts, which, 
with quite a number of scattered buyers, ran the figures up to 
and perhaps over the million ton mark. Even in this activity 
deliveries do not extend beyond March 31st. The railroads are 
ready to throw in heavy orders for all kinds of supplies, the total 
of which, as at present estimated, is in excess of 1,500,000 tons, 
if the 5 per cent. advance in freight rates is allowed. No decided 
improvement has set in. Only the most pressing requirements 
are covered. Locomotive builders are slack of orders. Car 
builders had a good week. Plate mills see a fair increase in 
business for a few weeks. A large amount of tin-plate business 
is going to the mills. Nail factories are not doing much. Wire 
is very active. If pig iron buyers conclude to cover second and 
third quarter requirements many furnaces will blow in. Foreign 
orders are large and some contracts of magnitude are now under 
consideration. And yet over half iron and steel producing 
capacity is idle. Electrolytic copper has reached 13!, The St. 
Paul Railroad has bought a large block for electrification pur- 
poses. The seizure of eight vessels bound for Scandinavian 
ports cripples exports, though exports to England and France 
are increasing. Production is still held at one-half capacity. 
Receipts of tin at Atlantic ports this month 245 tons. Sales for 
first quarter 1915 delivery are good. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


James Simpson AND Co., Limited, of Newark-on-Trent, ask 
us to state that they are moving their London office from 153, 
Queen Victoria-street, E.C.. to more suitable premises at India 
House, Kingsway, W.C. Their telephone numbers there will 
be 3048, 3049, and 3050 Holborn, and the change of address will 
take place on January 4th. 

WortHIncton Pump Company, Limited, asks us to state that 
it is moving its London office ‘rom 153, Queen Victoria street, 
to more suitable premises at India House, Kinzsway, W.C. Its 
telephone numbers there w'll be 3048, 3049, and 3050 Holborn, 
and the change of addres. w'll take place on January 4th. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communica ed from abroad the name and 
address of tie communicator are printed in iialics. 

When an abridgment is not illustrated the Specification is without 
drawings, 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgmeni is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


27,755. December 2nd, 1913.--MrecuanicaL Sroker, Babcock 
and Wilcox, Limited, 30, Farringdon-street, London, E.C., 
and another. 

The grate surface is composed of rows of narrow curved over- 
lapping bars A provided with jaws that fit over the bulbous 
heads of transverse bearers BC. The bearers B are fixed in a 
frame D and the bearers C in a frame KE. The frame D at its 
top end pivots on a shaft F, and at its lower end is provided with 
a quadrant G in mesh with a gear wheel on the shaft H. This 
shaft can be rotated—-by hand, we presuine—by means of the 
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worm wheel and worm shown, so that the inclination of the 
frame D can be adjusted to suit the class of fuel in use. The 
frame E at its lower end pivots on a shaft J fixed in the frame D, 
and to its upper end is imparted a rocking motion derived from 
an excentric on the shaft K. To this end, the frame is linked at 
L to a plate-like lever M, fixed to the shaft F. A curved lever 
N is also fixed to this shaft, and is coupled at any of several 
points to the excentric rod P. The motion of the rocking frame E 
can thus be adjusted. Push bars Q are provided just beneath 
the hopper mouth. These bars are carried on a bulbous hearer 
R fixed in levers S. _The arms 8 pivot on the shaft F and are 
linked to the member M at T whereby they are reciprocated. 
—December 2nd, 1914. 


INTERNAL COMBUSTION ENGINES. 
29,398. December 20th, 1913.—-SrarTinG Apparatus, F. H. 
Royce and Rolls-Royce, Limited, Derby. 
An electric motor A can drive through the sliding pinion B 
on to the toothed fly-wheel C. .The speed at which the engine 
is thus driven is tuo slow to permit of the engine suction drawing 
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in mixture from the ordinary carburetter. Accordingly, & 
special carburetter D is provided. This is supplied with air 
under pressure by a pump E driven by excentric F and pinion G 
from the pinion B.—December 2nd, 1914. 


ELECTRIC CABLES. 


3328. February 9th, 1914.—A SecuRING ARRANGEMENT FOR 
Etectric Castes, St. Helens Cable and Rubber Company, 
Limited of Arpley, Warrington, Lancaster, and John Charles 
White, of 1, Great Western-street, Whalley Range, Man- 
chester. 

The object of the invention is to provide means whereby the 
sheathing or protective covering of a flexible cable—that is, a 
cable whose sheathing is of rubber, whipcord, or like material— 
can be secured or anchored and so minimise the strain or pressure 
on the insulated conductor. _The method of applying the inven- 
tion is as follows :—First, the cable A is threaded through the 
opening B in the outer casing or covering of the wall plug C ; 
then the tapered plug or anchor D is passed over the insulated 
conductors E and inserted under the sheathing F. This tapered 
plug D is shown of conical shape with a central orifice divided 
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into two by the partition G, This will force the outer sheathing 
F outwards so as to cause it to be tapered similar to the plug. 
The end of the cable will then be larger in diameter than the 
opening B in the casing of the wall plug, with the result that 
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when any strain is put on the cable the sheathing is gripped 
between the tapered plug or anchor and the casing of the wall 
plug and so prevents any strain reaching the conductors E or the 
terminals Y to which they are connected.—December 2nd, 1914. 


SHIPS AND BOATS. 


2509. January 30th, 1914.—SuBMaARINE, Swan, Hunter and 
Wigham Richardson, Limited, and another, Wallsend- 
on-Tyne. 

This is an improvement in the form of stern for submarines 
intended to be cheap in construction, easily dismounted and 
opposing small resistance to motion. The end of the propeller 
shaft A is borne in a strut boss B. On the side of this boss is 
formed a journal C for the outer bearing of the horizontal 





Ne 2,509. 








Section at Z.Z. 
L , - a. 





rudder D. Both wings of this rudder are rigidly but removably 
connected together as by a member E, having a bearing in the 
“skeg”? F. The boss B is supported by the horizontal strut G 
springing from the skeg F and by an additional strut H. The 
skeg F supports the vertical rudder J. The strut G and the 
horizontal rudder are in line, and the propeller hub K, the boss 
B and a fair water L fitted on the horizontal rudder constitute 
practically a continuous body.—December 2nd, 1914. 


MACHINE TOOLS AND SHOP APPLIANCES. 


1193. January l6th, 1914.—ImMprovep MEans ror TAPPING 
Screw Tareavs, R. P. Walker and George Walker and 
Sons, Limited, Bath-street, Birmingham. 

This specification describes improved means for cutting 
square threads with taps. The first tap is tapered, has a reamer- 
like point, and is formed with vee-threads truncated towards 
the commencing point. The last few threads are complete and 
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parallel. The second tap begins with a few parallel vee-threads, 
to act as a guide, which merge into a square thread with a 
rounded top. The height of these threads increases towards the 
top of the tap, and the last few are parallel. The third tap at 
its commencing end repeats a few of the rounded square threads, 
and then runs into a complete square thread gradually increas- 
ing in height to the full amount. The same principle is applicable 
to the cutting of acme threads.—December 2nd, 1914. 


ORDNANCE AND ARMOUR. 


7924. March 28th, 1914.—ANcHOR FoR GUN-CARRIAGES, Sir W. 
G. Armstrong, Whitworth and Co., Limited, and another, 
Newcastle-on-Tyne. 

The trail member A has fixed to its end a guide B. A second 





portion C of the guide is pivoted to the trail member at D. The 
spade E is provided with clips F that embrace both guides. 
When the trail member is lifted for travelling, the spade slides 
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down until ears G on the clips F strike the top of the guide 
portion C. The spade can then be folded on the pivot D in 
beneath the trail member and held in this position by engaging 
the catch H with a slot J.— December 2nd, 1914. 


MISCELLANEOUS. 


16,978. July 17th, 1914.—ImMpROVEMENTS IN REDUCING AND 
Surptus Vatves, Royles, Limited, and another, Irlam, 
near Manchester. 

A is the inlet or high-pressure orifice and B the outlet or low- 
pressure. The double-beat valve C is mounted in a cage D 
inserted in the inlet orifice. A yoke E surrounds both the valve 
and the cage, and bears easily top and bottom on the ends of 


N° 16,978. 





























the valve stem. The yoke is attached to a spring-loaded rod F, 
which terminates in a diaphragm G inside a casing. A pipe 
connects the low-pressure side of the valve casing with the under- 
neath side of the diaphragm. Springs both for vacuum and 
pressure working are provided on the rod F. H is a deadweight 
safety valve intended to act should the valve stick from any 
cause.— December 2nd, 1914. 


16,223. July 7th, 1914.—IMPROVEMENTs IN BEARING BLOCKS 
or Brasses, Albert Henry Hardy, of St. Dunstan, Brecon- 
road, and Stephen Davies, of Bettws-y-coed, Uplands, both 
of Pontardawe, S Valley, Glamorgan. 

This invention relates to improvements in bearing blocks and 
brasses, and it refers more particularly to those of the kind in 
which the blocks or brasses are held in place between the bearing 
standards by means of wedges. As shown, the block or brass 
proper A is formed with tapering sides A’ and, as is usual, with 
an upper surface A” curved to correspond with the shaft or neck 
end of the rolls with which it is to be employed. For use on 
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BB or 'B 
each side of the block two side portions B are provided, which 
are made of steel, iron, or any other relatively cheap metal or 
material, These side portions are also of tapering form when 
viewed in plan, and their tapering sides B’ are adapted to co-act 
with sides A’ of the block A. On their outsides and at one or 
both ends the portions B are provided with oppositely extending 
wings or lugs B” adapted to abut against the vertical standards 
of the bearing of the machine. In use the two side portions B 
are first placed in position and the central block A is then driven 





in between them, being retained in place by friction and the weight 
of the shaft or roll. It will further be appreciated that it is 
simply necessary when it is desired to replace a worn bearing 
block to lift the shaft or roll and to drive out the worn block and 
replace it with a new one.—December 2nd, 1914. 








UTILISING ENEMY PATENTS. 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, which 
empower the Board of Trade to confer upon British subjects 
the right to manufacture under enemy patents, and is specially 
compiled for THE ENGINEER by Lewis Wm. Goold, chartered 
patent agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to a non-enemy proprietor the law does not apply. 





On each of two of the patents listed below renewal fees to the 
amount of £68 have been paid, and on each of the remainder 
£56. 





No. 13,649/03.—Ordnance. Breech mechanism, Fried Krupp 
Akt.-Ges., Germany. 

No, 13,738 /04.—-Ordnance : breech mechanism. Consists of 
un automatic wedge-breech mechanism, Krupp Akt.-Ges., 
Germany. 

No. 13,814/04.-Grinding, crushing, &c. Edge-runners and 
pans. The rotating stone of the crush-mill is provided with a 
raised flange to prevent the material from escaping beyond its 
edge. The discharge outlet is regulated by a vertical slide, and 
the ground material is guided over the flange by a shovel. Leh- 
mann, L. B., Germany. 

No. 14,479 /04.-—Electric annealing and tempering. ‘To anneal 
and temper metals and metallic products, the objects are placed 
in a fusible bath of fluorides, carbides, carbonates, &c., a mix- 
ture of cryolite and salt being suitable. The flux is contained 
in an insulated furnace lined with refractory material, and is 
heated by an electric current, using iron or carbide electrodes. 
An alternating current may be used when necessary to avoid 
electrolysis. The current strength is regulated according to the 
temperature required. Krautschneider, H., Berlin. 

No. 14,991/04.—Valves. Pressure-reducing of the type com- 
bined with a safety valve in which a normally closed stop valve 
is controlled by a reciprocating piston ; preventing loss of steam 
during normal working. Hubner, J., and Mayer, I., Austria. 

No. 15,028/04.—Ordnance. Field carriages. The limber is 
provided with a sheet-steel door to which is hinged a plate 
extending to the ground. Fried. Krupp Akt.-Ges., Germany, 

No. 15,050/04.—Chimney tops. Consists of a chimney top 
which is capable of being taken to pieces to facilitate transport. 
Ruscheweyh, P., Germany. 

No. 15,058 /04.-Linotype machines. Relates particularly to 
machines having two or more matrix magazines, either of which 
may be operated from one keyboard, and to which the used 
matrices are automatically distributed. Albrecht, C., Berlin. 

No, 15,137/04.—Gas retorts. Relates to closing devices for 
vertical, inclined, and horizontal gas retorts, and is applicable 
to any form of lid which turns on hinges, Dessauer Vertikal- 
Ofen, Berlin. 

No, 15,218/04.—Cash registers. Janik, E., Austria. 

No. 15,502/04.—Mixing-machines. Mixing in definite pro- 
portions. In a machine for mixing concrete, &c., the materials 
are conveyed from hoppers by drums, or by endless bands, past 
regulating devices and delivered in a common stream to a mixing 
drum. The drum consists of a paddle-wheel, with paddles 
inclined towards the centre and indented, and is rotated in a 
direction contrary to that of the stream. Rikof, O. N., Ger- 
many. 

No. 15,575/04.—Bearings. Ball bearings for shafts. Hop- 
flinger, W. 

No. 15,707/04..-Ammunition. Projectiles, small-arm and 
machine guns. A hard body portion has a double cover, consist- 
ing of a thinned-walled rear portion of soft metal, such as lead, 
having a thick base, and of a harder whole cover into which the 
rear portion fits. 

No. 16,074/04.—Conveyors. In jigging conveyors, the rollers 
supporting the conveyor trough, instead of being mounted in 
bearings fixed to the trough or to the track, roll on paths on the 
track, and various means are provided for preventing the rollers 
from running out of line and from slipping. Marvus, H., Ger- 
many. 

No. 16,252/04.--Small-arms. Adapting for blank ammunition 
practice. In automatic guns with recoiling barrels, the recoil 
is increased by surrounding the muzzle end of the barrel with a 
sleeve fitted with a mouthpiece of reduced diameter. Mauser, 
P., Germany. 

No. 17,423/04.—Dynamo-electric machines. Dynamos, regu- 
lating ; motors, controlling. In a dynamo for train lighting, 
carbide plants, &c., the field magnets and their exciting circuits 
are so arranged that a current constant in magnitude and direc- 
tion is always obtained, although the direction of rotation and 
speed of the dynamo are variable. Rosenberg, H., and E., Berlin. 

No. 18,262 /04.—Coke ovens. Koppers, H, Germany. 

No, 18,487/04.—Calorimeters. In calorimeters of the kind 
described for measuring the heating value of gaseous fuels, the 
rates of supply of the fuel and of the cooling agent are main- 
tained proportional to one another, so that the calorific value 
is proportional to the rise of temperature of the cooling agent 
and can be read off directly from a scale. Junkers, H., Ger- 
many. Dated September Ist, 1903. 








Contrracts.—Boving and Co., Limited, have recently received 
orders for one double wheel spiral Francis turbine of 2500 horse- 
power, 300ft. head, for Japan; one 900 horse-power impulse 
wheel, 510ft. head, for the Simla Municipality ; three spiral 
double discharge Francis turbines, 3850 horse-power under a 
head of 400ft., and two of 170 horse-power, for Japan; one 
impulse turbine, 170 horse-power, 260ft. head, for the Mount 
Lyell Mining and Railway Company, all except the first being 
repeat orders. The same firm has also received orders from 
some dozen sources for a total of twenty Victoria turbo pumps 
of an aggregate capacity of over 19,000 gallons per minute and 
fortheads varying from 13ft. 6in. to 900ft. 

INTERNATIONAL ENGINEERING CONGRESS, 1915.—We are 
asked to state that as some confusion seems to have arisen 
between the International Electrical Congress, which it was 
proposed to hold in San Francisco in September, 1915, and the 
International Engineering Congress, which is to be held during 
the same month, owing to the unfortunate situation existing 
abroad, and the impossibility of convening the International 
Electrotechnical Commission, under the authorisation of which 
the Electrical Congress was to have been held, it has been decided 
by the governing body of the American Institute of Electrical 
Engineers indefinitely to postpone the holding of the Electrical 
Congress. This, however, does not affect the International 
Engineering Congress, which will be held as originally planned, 
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DOCK WORK IN 1914 














BERTHS AT HULL JOINT DOCK 

















NEW PUMPING STATION AT NEWPORT 
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SOUTH-EASTERN AND CHATHAM RAILWAY—EXPRESS PASSENGER ENGINE 














_— ee 
“tcc a 


4.4 


DRI INA 


The Fraincer 





LONDON AND SOUTH-WESTERN RAILWAY—MIXED TRAFFIC ENGINE 
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LONDON BRIGHTON, AND SOUTH COAST RAILWAY—BALTIC TYPE TANK ENGINE 
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NOTABLE SHIPS OF 1914 





























CUNARD LINER AQUITANIA 
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WHITE STAR LINER BRITANNIC 
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GEARED TURBINE LINER TRANSYLVANIA 
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CANADIAN TRAIN FERRY STEAMER LEONARD 
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GREAT NORTHERN RAILWAY-COAL ENGINE 























GREAT NORTHERN RAILWAY—EXPRESS GOODS ENGINE 











Iye “ginger 





GREAT CENTRAL RAILWAY—TANK ENGINE 
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SOMERSET AND DORSET JOINT RaILWAY—GOODS ENGINE 





Jan. 8, 1915 


THE ENGINEER 


29 








EXTENSION OF THE BAKERLOO TUBE. 
No. I. 


Tur extension of the Bakerloo Tube from Padding 


| the up and down electrified lines of the London and | 
North-Western Railway, the intention being, when | 


| the latter are in operation, to run through trains 
| from Watford and other suburban stations on the 


ton to Queen’s Park. station on the London and London and North-Western line to the Elephant and 
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Fig. 1—PLAN OF THE PADDINGTON-QUEEN’S PARK EXTENSION 


North-Western Railway is to be opened for traffic | Castle Station on the Bakerloo Tube. This connec- 
very shortly. This undertaking, which has been| tion between the north and the south of London 
in progress since November, 1912, has necessitated | should prove to be of immense service, more especially 





two lines is not yet complete, the train service will 
only be carried on between the Elephant and Castile 
and Queen’s Park Station, where the underground 
electric trains will use the same platform as the 
London and North-Western suburban trains. 

The routes taken by the original line and its exten- 
sion are clearly shown in the accompanying sketch 
map—Fig. 1. It will be remembered that for a long 
| time the Bakerloo Tube stopped short at Edgware- 
|road. The extension to Paddington was opened in 
| 1913, and it is the extension from the latter place to 
Queen’s Park’ which is now being put into service. 
It will be observed that it is far from being straight, 
but has been run under the thoroughfares the inhabi- 
tants of which were considered most likely to take 
advantage of the new means of transit which it will 
afford. It may be said at the outset that the tubes 
are lined in the ordinary way with cast iron segments 
and that the driving of them presented no engineering 
problems of unusual difficulty. Trial boreholes 
| sunk at various points indicated that for the greater 
| part of their lengths the tubes would traverse blue 

| London clay, only, in fact, entering the brown clay 
| at their furthest points when the surface was being 
reached. It was not necessary, therefore, to employ 
| compressed air. It will be noted that there are three 
stations in between Paddington and Queen’s Park, 
/namely, Warwick-avenue, Elgin-avenue (or Maida 
Vale), and Cambridge-avenue (or Kilburn Park). 
Adjoining the site of each of these stations a working 
shaft, 11ft. 8}in. diameter, was sunk, and there was 
a further working shaft of the same diameter sunk 
at a distance of about 950ft. from the northern end 
of the tube station at Paddington. The top of the 
working shaft at Cambridge-avenue is shown in 
| Fig. 8, page 40. These shafts were lined from top 
| to bottom with the ordinary cast iron lining such as 
is used on the line itself. Indeed, this size, 
llft. 8}in., is actually the standard diameter used 
throughout the line, it being only increased to 12ft. 
in certain places where the curvature is sharp. The 
tunnels were, of course, driven with Greathead shields, 
and working was carried on in both directions from 
the various shafts and also from the Paddington end. 
The work was divided into two portions, each of 
which was the subject of a separate contract. The 
first contract, which was awarded to Messrs. Scott 
and Middleton, included the construction of the tube 
part and terminated where the line began to be taken 
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Fig. 2—THE LINE FROM PADDINGTON TO WARWICK AVENUE 


the boring of twin tubes for a distance of 189{| as the line passes through Oxford and Piceadilly 
chains-—say, 2.36 miles—for the prolongation of the | Circuses and Charing Cross, and there makes con- 
lines from this point fora distance of 33 chains nection with the various other tube railways of the 
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up to the surface, first in cut-and-cover and next in 
cutting. The second contract included this cut-and- 
cover and cutting work and also the formation of the 
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Fig. 3-THE LINE FROM WARWICK AVENUE TO ELGIN AVENUE 


—say, 726 yards—as well as numerous accessory 
works. From the ends of the tubes the lines gradu- | which will be afforded between the North-Western | with the London and North-Western Railway. 
ally mount to the surface, and just beyond Queen’s | and South-Western lines. For the time being, how- : 
Park station junction will be eventually made with! ever, since the electrification of the former of these | Co., Limited. 


| Metropolis, not to mention the direct connection | line on the surface at Queen’s Park and the junction 
This 
second contract was undertaken by John Mowlem and 
We propose to deal in detail with con- 
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tract No. 1—.e., the tube portion— in the first instance. 


The rail-level starting from just outside the tube 
station at Paddington is 129ft. above the Datum 
line worked to, which is 100ft. below Ordnance Datum. 
From Paddington to the commencement of the 
extension the line falls on a gradient of 1 in 230, the 
rail-level at the junction of the existing line and the 
extension being 127.58ft. above Datum. The north- 
bound extension tube continues on this down gradient 
for a short distance till the rail-level reaches 127ft. 





RANDOLPH GARDENS (Ao hater) 


leaving Warwick-avenue, after some 120ft. of level, | 40 chains. As we have said above, the general inior. 


the line immediately begins to climb on a gradient | 


of 1 in 48, which continues till the end of the tubes 
and the contract is reached—a distance of about 
1300ft. Here the rail-level is 189.78ft. above the 
Datum line, so that the line at this point has climbed 
62.20ft. from the start, this showing a rise of 27. 14ft. 
since Cambridge-avenue Station. It may here be 
mentioned that the highest point reached by the line 
is rather over 209ft. above Datum, but an elevation 
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nal diameter of the tubes is 11ft. 8}in. There are 
few places in which a 12ft. diameter tube was neces. 
sary. Shield chambers to meet certain working 
conditions have been formed in several places. 'T)yey 
are 15ft. diameter. The service headings connect ing 
the shafts with the workings are 8ft. in diamet«r, 
It will be seen from the drawings—Figs. 2, 3 and 4 — 
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that these headings were of various lengths, since 
the positions of the working shafts with regard to t\ie 
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Fig. 4—THE LINE FROM ELGIN AVENUE TO THR TERMINATION OF THE TUBES 


above Datum, and is then on the level for some 
690ft., when it begins to climb, first of all, at 1 in 200 
for a distance of 500ft., and then at 1 in 60 for 600ft. 
until Warwick-avenue station is reached, where the 
rail-level is 139.50ft. above Datum. Between the 
starting-point and this station there is, therefore, a 
net rise of 11.92ft. The-same level is continued 
beyond the station for some 560ft., and the line then 
begins to climb again, first at 1 in 200 for 1100ft. and 
then at 1 in 60 for 480ft., when Elgin-avenue Station 








of 205.3ft. above Datum is reached and the rise of 
15.52ft. from the end of the tunnels takes place in 
the length of some 745ft., which represents a gradient 
of 1 in 48, i.e., the same as in the last portions of the 
tunnels. The gradients beyond the 205.3 point are 
comparatively slight. 

The south-bound line follows the foregoing gradients 
in their entirety, saving that southward of Cambridge- 
avenue and Elgin-avenue Stations the line is given 
a down gradient of 1 in 30 for some 200ft., the level 

















tunnels were not always the same. The greatest 
distance was at Cambridge-avenue, where the distance 
between the centre line of the working shaft and that 
of the tunnel further from it was about 130ft. ’ 

The stations were, of course, formed in the same 
way as the tubes, but with shields of greater diameter, 
this being 2lft. 2}in. The axes of the tube tunnels 
do not correspond with the axes of the station tunnels. 
They are so arranged that the outside edge of the 
tube tunnel nearly corresponds with the inside edge 
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Pig. 5—PLAN AND SECTIONS OF WARWICK AVENUE STATION 


is reached, the rail-level at this point being 153. Oft. 


| of the north-bound line being again reached by a 


gradient of 1 in 200, while at Warwick-avenue the 


above Datum, the rise being 13.5ft. between the 
two stations and 25.42ft. since the start. Beyond 
Elgin-avenue Station the line is level for about 1700ft. | succeeding up gradient being also 1 in 200. As 
and then rises, first of all, at 1 in 200 for 400ft. and | regards curves, there is a short length where the radius 
then at 1 in 60 for 450ft. to Cambridge-avenue Station, | of curvature of both lines is 10 chains and one short 
where a level of 162.64 ft. above Datum is reached. 
The rise from Elgin-avenue Station to Cambridge- | radius. There are also one or two short bits of 
avenue is, therefore, 9.64ft. and the total rise to | 15 chains. For the most part, however, the curves, 
Cambridge-avenue from the start 35.06ft. On where necessary, are made with radii of either 20 or 


| piece in each line where there is a curve of the same | 


of the station tunnels—see Fig. 9, page 40. All 
three stations—Warwick-avenue, Elgin-avenue and 


jsame down gradient is used for some 250ft., the | Cambridge-avenue—have been constructed very much 


/on the same lines, though there are certain points 


in which they differ. In all three cases they are made 
with two large tunnels, and the length of platform 
provided is 290ft. A plan and sections of a typical 
station are given in Figs. 5 and 6. In this it will be 
observed that in between the station tubes proper, that 
is to say, those which contain the lines and the 
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jlatforms, a tube with a diameter of 19ft. Gin. is 
arranged for some distance so as to form a fairly large 
distributing hall, which is increased in diameter for 
part of its length by the provision of another tube 
vott. in diameter, the special purpose of which will 
be explained later. The hall has three connecting 
xussages to each of the platforms-—three of these 
being 6ft. wide and one 9ft.—-and to and from the 
floor of this hall the escalators convey the passengers. 
There are two escalators, one for ascent and one ordi- 
nurily for descent, but capable of being reversed if 



















arriving passengers. But it has to be remembered 
that the lay-out has had to be considered in the light 
of that which is best for the greatest numbers. The 
times of rush will nearly certainly occur, first of all, 
in the mornings, when the bulk of the passengers 
carried will be going southwards, and then in the | 
evenings, when the stream will set in the other direc- | 
tion. If looked at from this point of view, the general | 
arrangement could hardly be improved upon. More- 
over, it is most probable that the bulk of the passen- | 
gers departing from these three stations will travel ' 


| straight. 


length. At Elgin-avenue the southern portions of 
the platforms are on the straight, the northern por- 
tions each being on a 20-chain curve. Here, again, 
the platforms are opposite one another for their whole 
length. At Cambridge-avenue the north-bound plat- 
form begins rather further south than the south- 
bound platform. The southern portion of the latter is 
on a 40-chain curve, the northern portion being 
The northern portion of the south-bound 
platform is also straight, the southern portion having 
a _20-chain curvature, 
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Pig. 6—PLAN AND SECTIONS OF BOOKING HALL—WARWICK AVENUE STATION 


necessary. An emergency staircase, 4ft. wide, also 
gives on to the floor of this hall. The passages leading 
from the platforms have been arranged as nearly 
as circumstances would permit in the centres of the 
lengths of the platforms, and the whole design has 
evidently been evolved with a view to facilitating 
ingress and egress to the greatest possible extent. For 
example, the down-going escalator discharges the 
passengers right in front of a 9ft. opening leading 
to the south-bound platform, so that practically all 
the passengers have to do is to step from the escalator 


towards the south rather than towards the north. | 

We shall deal more partciularly with the escalators | 
later in this article, and all we need say here is that 
at these three stations they have taken the place of | 
lifts, there not being a single lift on the extension. | 
We may also add that the reason for the insertion 


of a length of 25ft. tunnel was that it was necessary | 


to provide space for the bottom gear of the escalators. 

There is a further connection between the two plat- 
forms in each station beyond those already mentioned, 
but this will not be used by the public. The access 








Fig. 7—INTERIOR OF SUB-STATION 


on to the platform and thence into the train, while 
the passengers arriving can find their way to the 
ascending escalator through the two 6ft. passages. 
It might be argued that it is by no means so con- 
venient for the passengers going northwards as it is 
for those going southwards, and such argument 
would be perfectly sound, since north-bound passen- 
gers must find their way round the end of the escalator 
into the hall and thence on to their proper platform, 
passing, possibly, as they do so through streams of 


| 





openings from the platforms are in every case 6ft. 
wide, but between them there are run tubes 11 ft. 8}in. 
inside diameter, and the space thus obtained is 
devoted to station-master’s-office, porters’ room, &c. 

At Warwick-avenue the north-bound platform is 
curved to a radius of 20 chains throughout its length, 


| whereas the southbound platform is straight for the 


greater portion of its length, only the extreme northern 
end having a curvature of 20 chains radius. The two 
platforms are alongside one another for their whole 


The only sub-station on the extension will be at 
this latter station—Cambridge-avenue. An interior 
view of it is given in Fig. 7. It is at the street level 
and is connected to the tunnels by means of an 8ft. 
cable shaft. Its equipment is similar to the standard 
at the other sub-stations on the railway. It consists of 
three 1200-kilowatt rotary converters with the usual 
transformers and switch gear. The lighting is supplied 
through two 50-kilowatt transformers, which reduce 
the pressure from 11,000 to 220 volts. The signals 
are supplied through a 50-kilowatt transformer from 
the 360-volt low-tension rotary feed to 440 volts. 
The nearest sub-station on the line is that at Baker- 
street, which was installed when the original line was 
| first. built. 

We shall refer to the remaining engravings on page 
| 40 in our second article, but we may here say that 
| Fig. 10 represents a view up the incline in cutting 

by which the line reaches the surface near Queen’s 
Park Station; Fig. 11 an over-bridge in course of 
construction near that station ; while Figs. 12 and 13 
show respectively views looking down and up inclined 
escalator shafts. 








SANITARY ENGINEERING IN 1914. 
No. I. 

THE year has been of considerable interest in 
sanitary engineering matters. There are evidences 
that engineers are not prepared to sit down content 
with past labours and with the fact that, if they are 
allowed to spend enough, they can produce a satisfac- 
tory effluent from practically any type of sewage 
they have to deal with. We refer below to two 

| systems of treatment, both of them comparatively 
| new, and one—the “activated” sludge method, as it 
| is ealled—which has not yet been applied on a large 
| scale. It would appear, however, to deserve careful 
attention. When considering it, it 1s worthy of note 
that many years ago Mr. Scott-Moncrieff observed 
that the breaking up of the solid matters in sewage 
was much more rapid when some of the effluent from 
his sprinkling filters was added to the crude sewage. 
There would seem to be some connection between 
| this and the action of the.new process. Another 
| matter which is receiving more and more study is the 
| disposal of sludge, if possible, profitably; and a good 
| deal of success has been met with in many quarters, 


though it is to be feared that the war has deprived 


| 
| 
| 








32 


THE ENGINEER 





Jan. 8, 1915 








some producers of a profitable market since the 
North of France, which was accustomed to take large 
quantities of treated sludge from this country, will not 
probably have been in a position to do so during the 
last few months. The proper treatment of sludge 
so as to render it of value as a manure, and its 
application to the land, are subjects which are worthy 
of far greater attention than they have hitherto 
received. 


London Main Drainage. 


Wirn the exception of the important main storm 
relief sewer from Holloway to the Thames and various 
smaller items, the works undertaken by the London 
County Council in 1901 and 1903 for the drainage 
of London and the relief of flooding may now be said 
to be complete. During the year the erection of the 
additional pumping plant at the Crossness Outfall 
Works has been nearly finished and it is hoped that 
the new plant will be shortly at work. The plant is 
designed to lift 720 tons per minute, but only half the 
full pumping power is being put in at the present 
time. The new pumping installation at the Falcon 
Brook pumping station has been at work during the 
year and proved of service in preventing flooding. 
‘The new works for the relief of flooding in Streatham 
and Balham have been completed, as has also the 
improvement of the lower portion of the river 
Graveney. Plans have been prepared for the pro- 
vision of additional pumping power at North Wool- 
wich pumping station and it is proposed that this 
work shall shortly be commenced and a new 24in. 
pumping main laid from that station to the Barking 
Outfall Works, a distance of about 1} miles. Pre- 
liminary works for replacing some of the old plant 
at Abbey Mills pumping station are shortly to be 
commenced and it is hoped that in the near future 
circumstances may permit of the carrying out of 
important schemes for the drainage of Wandsworth 
and the erection of new plant for treating the sewage 
at the Barking Outfall Works, for which drawings 
are now being prepared. 


Leeds’ Thorpe Stapleton Disposal Works. 


The very important disposal works at Thorpe 
Stapleton on which Leeds is now engaged under the 
direction of the Corporation Sewerage Engineer, Mr. 
George A. Hart, M. Inst. C.E., are making good pro- 
gress. During the past twelve months construc- 
tional work to the value of £68,000 has been com- 
pleted. This brings the total expenditure incurred 
up to £374,000 out of a total of £1,277,000 sanctioned. 
The new high-level gravitation intercepting sewer 
has been completed for a length of 1} miles out of 
a total of 4} miles. It is a circular barrel conduit 
8ft. in diameter at the outfall, and has so far been 
principally constructed in tunnel entirely through 
coal measures, the strata traversed being hard blue 
shale and sandstone requiring blasting operations 
and continuous working day and night. The average 
length of the sewer completed per day amounts to 
four yards. The whole of the electrical and mechani- 
cal equipment for the low-level pumping station at 
Knostrop is now in active process of construction, 
and work to the value of £20,000 has been completed 
by the contractors engaged in the construction of the 
new screening chambers, detritus pits, &c., at this 
place. A further contract has just been let for three 
screening chambers, screen house, three detritus pits, 
two mixing chambers, four new sewage tanks, gauge 
chamber, storm overflow weirs, culvert and outlet at 
the outfall end of the new high-level intercepting 
sewer. This contract includes the whole of the 
work of constructing an area of 18 percolating beds. 
The value of the contract is £141,998. The amount 
of medium required for this area of beds is no less 
than 250,000 tons, and the whole has already been 
purchased from six sources of supply. Contracts 
for the completion of the new high-level pumping 
station, for a large extension of the existing low-level 
tanks for the treatment of sewage and storm water, 
and for four and a-half miles of additional high-level 
intercepting sewers, are in course of preparation. 
When completed, these works will allow the greater 
portion of the sewage of the city area to the north 
of the river Aire to be delivered at the sewage works 
at an elevation which will permit of the whole of the 
sewage and storm water being treated by gravitation, 
whereas at the present time the whole quantity of 
sewage and storm water delivered by the existing 
low-level main outfall sewer at Knostrop has, to be 
pumped before it can be treated. 


Sheffield Sewage Disposal Works. 


Until the year 1886 the sewage of the City of Shef- 
field had been allowed to flow untreated into rivers 
and watercourses. In that year, however, a main 
drainage scheme, which cost £150,338, was completed, 
and disposal works were constructed at a cost of 
a further £44,730. Lime precipitation was employed. 
The original capacity of the works was ten million 
gallons of sewage per day, but latterly, after as much 
as seventeen million gallons per day had been treated 
for several years, it was decided to adopt a new dis- 
posal scheme, in which continuous-flow settling tanks 
and contact beds are to be employed. The estimated 
cost of the extension was £270,000, but we gather 
that it appears probable that the work will actually 





be carried out for £263,000. In addition, the Cor- 
poration has acquired lands for present works and 
future extensions at a cost of £86,000. A further 
scheme, estimated to cost £70,000, for secondary 
treatment of the sewage by percolating filters, has 
been presented to the Local Government Board and 
has just received its sanction. Sixty contact beds, 
each half an acre in area, and sixteen storm beds of 
similar design, but twice the size, are in course of con- 
struction. The works, which are intended for the 
treatment of a maximum quantity of 64,500,000 
gallons of sewage per day, and which will be among the 
largest of their kind, were designed by the City 
Engineer, Mr. C. F. Wike, and are being carried out 
under his supervision partly by contract and partly 
by administration. 


New Outfall Works at Auckland, New Zealand. 


The first portion of an important system of sewage 
disposal works by direct discharge into the sea was 
formally opened at Auckland, New Zealand, in March 
last. The works, which were designed for an esti- 
mated population of 280,000 people on the basis of 
six times the dry weather flow of 35 gallons per head— 
or a total capacity of 210 gallons per head per day— 
had cost up to the time of opening some £300,000. 
The scheme comprises a main intercepting sewer 
which will eventually be 8} miles long. This dis- 
charges into storage tanks formed on the foreshore 
at the east side of Okahu Bay and so constructed that 
they may form part of any future esplanade. The 
tanks have a total capacity of 7,800,000 gallons, for 
it is not possible to discharge at all states of the tide, 
and have an overall length of 1296ft. 6in. and a width 
of 106ft., the average depth of contained liquid being 
9ft. lin. For structural reasons and to permit of 
cleansing or repairs the tanks have been divided into 
three compartments by longitudinal walls running 
from end toend. A view of Okahu Bay, showing the 
tanks and jetty beyond which the outfall discharges, 
was given in one of our Supplements last week. The 
outfall sewer from the tanks is 1213ft. long and its 
discharge is situated 875ft. north-east of the jetty 
just alluded to, which is the Orakei cattle jetty. 
This sewer is partly in culvert of 22} square feet 
sectional area and partly of two 48in. cast iron pipes. 
The main intercepting sewer is of standard egg-shape 
throughout and has a gradient of 1 in 3000. It varies 
in size from 8ft. 6in. by 5ft. 8in. where it enters the 
tanks to 3ft. 6in. by 2ft. 4in. at the point furthest from 
the tanks. Some of it is in cut and cover, while a 
good proportion is in tunnel, the tunnel in two cases 
passing under small bays of the sea. Discharging 
into this main sewer are fourteen branch sewers of a 
total length of 79,015ft., or, say, 15 miles, making, 
with the main sewer, a total length of 23} miles of 
sewer, the whole length being designed for six times 
the dry weather flow. There are certain portions of 
the city which were too low to drain by gravitation 
into the new sewerage system, and to deal with these 
four electrically-operated pumping stations have been 
provided. Only sewers on the separate system will 
lead to these stations. 


New Systems of Sewage Treatment. 


Two methods of sewage treatment attracted 
a considerable amount of attention during the 
year. One of these has been in operation for some 
little time now in connection with the sewage of 
Dublin, and may be termed for distinguishing pur- 
poses the ‘ Dickson ”’ process from the name of its 
introducer, while the other, which may be designated 
the “ activated sludge ”’ system, has only at present 
been applied experimentally. A brief outline of 
both processes may be given here. 

The ‘* Activated Sludge’? System.—This process is 
the outcome of experiments originally commenced 
by Dr. © tbert H. Fowler, of Manchester, and his 
assistant, Mr. Mumford, the latter of whom had 
isolated an organism—to which the name M7 was 
given— *>om ponds receiving water discharged from 
a colliery. This organism has the property of pre- 
cipitating iron as ferric hydroxide from solutions of 
iron salts. It was found that sewage, when mixed 
with iron salts and innoculated with this organism, 
could be clarified in six hours by blowing air through 
it. Previously there had been many investigators 
into the effect of aeration on sewage. The gradual 
oxidation of the sewage under the action of the air 
with the production of nitrates and the formation 
of humus were recognised and had been investigated 
by many workers ; but the action was slow and it had 
been found impossible to apply it successfully under 
ordinary working conditions. The discovery men- 
tioned above, however, finally led to the diversion 
into a new direction of the researches in this field. 
We have not space here to enter into the history of 
the matter, but we may say that a number of capable 
investigators, including Messrs. Ardern, Lockett, 
Duckworth, Melling and Wakeford, have for some 
time been interesting themselves in it at Manchester, 
Salford, Wakefield, &c., and the process may be said 
to have passed beyond the purely laboratory stage, 
though it has not yet been tried on an actually com- 
mercial scale. It is no longer found necessary to 
inoculate the sewage being treated with the organism 
M7, but, instead, what is termed “ activated ”’ 
sludge is added to the sewage which it is desired to 
purify. This “activated” sludge may be prepared 





by the aeration of sewage by blowing air through 
it for lengthened periods. At first it was found that 
five weeks’ continuous aeration were required con. 
pletely to nitrify an average sample of Manchester 
sewage. This period has, however, been materially 
reduced by subsequent discoveries, notably by the 
addition of humus from percolating filters, by better 
methods of aeration, and by accumulating partially 
“activated ’’ sludge by the aeration ef daily doses of 
sewage with final “‘ activation” of the sludge thus accu- 
mulated instead of proceeding to complete nitrifica- 
tion with each dose of sewage, as was the case in the 
earlier experiments. The “ activated’ sludge once 
obtained, is mixed with raw sewage in the proportion 
of 1 to 3 or 4 and air blown up through the mixture 
through porous tiles so as to spread its action over a 
large area. As a result of thus treating under 
experimental conditions a sample of Manchester 
sewage a purification of 92 per cent. was obtaine:| 
both in albuminoid ammonia and in the amount o/ 
oxygen absorbed in four hours, with a period of aera- 
tion of six hours. With a four hours’ period o/ 
aeration a 90 per cent. purification was obtained i 
each item. Similar results have been obtained else. 
where. It should be added that apparently tem- 
perature has an important bearing on the working o/ 
this process, and that, possibly, in cold weather, 
beating may have to be resorted to. At the 
present moment no cost of treatment by these 
means has been published, nor, as we have said, 
has the process been employed on a large scale. 
But, on the face of it, it has promising features and 
its future development will be watched with interest. 
We may add in conclusion, to quote the words of Mr. 
Edward Ardern, M.Sc., who has been one of those most 
actively engaged in developing the system, “ that 
there is believed to be no difference in principle be- 
tween the reactions involved in this aeration process 
and in the best type of percolating filter. In the one 
case ‘activated’ sludge is circulated in intimate 
contact with a body of sewage saturated with air, 
while in the other a thin film of sewage passes over 
an inert material coated with a more or less active 


“* Dickson’’ System.—This process has been work- 
ing at Dublin for some years, but its adoption for other 
places has been under consideration during the past 
year and a brief reference to its leading features will 
not therefore be out of place here. The sewage is 
treated in the ordinary way with precipitants. The 
sludge thus obtained is treated with a special sub- 
stance. Originally, we understand, only 0.5 percent. by 
weight of ordinary yeast was added to it; but we 
believe that now some modification is made. In any 
case, after this addition the sludge is pumped through 
a heater and is then taken to fermenting troughs. 
At Dublin these are 50ft. long and 4ft. wide and there 
are eight of them. In these troughs the sludge is 
kept at a temperature of about 90 deg. Fah and 
fermentation goes on. In about twenty-four hours 
the sludge has risen to the surface and the remaining 
water can be drained away from underneath it. The 
sludge so obtained, which contains about 83 per cent. 
of moisture, is then mixed with a compound con- 
sisting of phosphates and potash and the mixture, 
which then contains about 73 per cent. of water, is 
pumped into a dryer, through which a current of air 
at about 450 deg. Fah. is passed from the bottom 
to the top. The dried product is treated in a dis- 
integrator, which also has hot air passing through 
it, and in which the substance is broken up to a 
powder. ‘The latter is said to have a high manurial 
value and to be capable of commanding a good price 
in the market. We have, however, no figures regard - 
ing the cost of the process, so we are unable to give 
any comparison between the cost of producing the 
manure and the amount which it will produce on 
sale. 


Sludge Disposal at Rochdale. 


The works at Rochdale, to which reference was 
made last year, have given satisfactory results during 
the year, the effluents being well within the require- 
ments of the Mersey and Irwell Joint Committee. 
In consequence, however, of the conversion of the 
pail closets in the borough to the water-carriage 
system being proceeded with, the amount of pre- 
cipitated sludge is rapidly increasing and the question 
of its disposal is receiving attention. Up to the 
present the sludge has been dealt with in six filter 
presses and the cake obtained has been given in a 
disintegrated form to farmers in the neighbourhood 
of the works. The difficulty of disposing of all the 
cake locally is, however, becoming more accentuated 
and the Corporation has accordingly entered into 
a contract for the installation of an experimental 
plant for the recovery of the grease from the sludge 
and the production of a fertiliser, this plant being on 
the same lines as that at Bradford. The fertiliser 
which will be obtained will certainly be of greater 
manurial value than the present sludge cake, as the 
latter is doubtless obtained by the aid of lime, and 
the presence of lime in quantities such as are required 
for successful pressing greatly hinders the yielding 
up of the nitrogen compounds. We are unaware 
of the grease content of Rochdale sewage, but it is 
pretty certain to be present in quantities which will 
pay for its extraction, so that the new experiment 
should turn out well. 
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ELECTRICAL ENGINEERING. 
No. II.* 
Power Stations. 


One thing that has been very noticeable during 
recent years is that the capacities of many generating 
-tations have been increased considerably without 
in any way altering the buildings. By putting in 
‘urbines in place of reciprocating sets it has been 
,ossible to obtain without extending or erecting new 
engine-rooms, and in some cases boiler-houses, to meet 
new and heavy demands for current and at the same 
time to reduce very considerably the working costs. 
‘he chief engineer at Liverpool has recently embarked 
upon an important reeonstruction scheme at the 
Lister Drive station, and on December 11th a 7500- 
kilowatt turbine was put into operation. Other 
inachines of the same capacity are to be installed, and 
\\hen the work is complete the station will have an 
cutput of 50,000 kilowatts. 

Not very long ago we published a few particulars 
relative to 1000-kilowatt Ljungstrém turbine made 
by the Brush Company and put into operation at 
the St. Pancras Borough Council’s station on July 30th 
last, and it was shown that owing to low steam con- 
sumption this new set will in the course of a year show 
a saving in coal equivalent to about £1700. The 
first engines put into operation at these works required 
26.6 1b. of steam to produce a unit, which is more 
than twice as much steam required by the new tur- 
bine. A 5000-kilowatt Ljungstrém turbine is now 
onorder, anc it is estimated that the outlay for boilers 
and accessories to operate it will be about half that 
needed for the early reciprocating engines of equiva- 
lent power. The Brush Company is also equipping 
the Loughborough, Luton, Batley, and Kettering 
staticns with 1000-kilowatt Ljungstrém turbines. 

Important extensions have been made at the 
Hackney Borough Council’s electricity works. In 
1912 a scheme was prepared involving the erection of 
a new three-phase power-house adjoining the old one 
in Millfields-road, a ring main system, and three sub- 
stations. The first instalment of this plant was 
recently completed. In the new engine-room there 
is sufficient space for one 3000-kilowatt and two 
5000-kilowatt turbo-alternators. The former has 
heen installed and one of the 5000-kilowatt sets is 
on order. Prior to the erection of this new power- 
house the Hackney station was a continuous-current 
station pure and simple. Therefore it has been 
necessary, in order to link the alternating and direct- 
current machines together, to employ a converter. 
A 1500-kilowatt La Cour converter has been erected. 
At present the capacity of the plant in each of the 
three sub-stations is 1100 kilowatts, but there is room 
for considerable extension. The converting plant 
in each sub-station consists of two 500-kilowatt La 
Cour converters. 

The British Thomson-Houston Company has built 
several Curtis turbo-alternator sets. It has supplied 
to the Central Electric Supply Company a 6000-kilo- 
watt set, to the Glasgow Corporation a 5000-kilowatt 
set, and to the Birmingham Corporation two 5000- 
kilowatt sets complete with condensing equipment, 
and two direct-current geared turbo-generator sets 
have been built for the Cork Electric Tramways. 

We mentioned whilst reviewing power plant in 
1913 that the Greenwich power station of the London 
County Council was in the course of enlargement 
in order to cope with rapidly increasing load conse- 
quent upon the tramway system. That alterations 
are still going on at this station was demonstrated 
at the middle of last month when an explosion of an 
instrument transformer set fire to a temporary 
structure and destroyed the generator cables, thus 
stopping all the cars for a considerable period. 

On December 5th an electric lighting station was 
opened at Whitstable. Whitstable is a small place 
and for the present, at any rate, two 50-kilowatt 
dynamos and a 400-ampére battery meet all require- 
ments. Current is supplied to the consumers through 
overhead wires. In October last a small Diesel engine 
station was also put into operation at Basingstoke. 
At the Southend electricity works a battery of two 
Niclausse boilers were installed. When working with 
normal draught these boilers will evaporate 25,000 Ib. 
of water per hour and on overload 35,000 Ib., the 
— of the feed in each case being 212 deg. 

ah. 

With a view to further decreasing the capital costs 
of turbo-generating sets manufacturers are aiming at 
higher speeds, and 15,000-kilowatt sets running at 
1500 revolutions per minute will, we think, shortly 
be available. A 4000-kilowatt high-pressure Westing- 
house-Rateau impulse turbo-alternator set complete 
with surface condenser and auxiliary plant was sup- 
plied last year to the Singer Manufacturing Company. 
For converting the three-phase current into direct 
current three Westinghouse rotary converters have 
also been supplied. The same firm built for the 
Pernambuco Tramways and Power Company three 
1000-kilowatt turbo-generating sets complete with 
surface condensing plants and other auxiliaries. 
Westinghouse rotary converters are to be used for 
converting the polyphase current into direct current. 
The demand for rotary converters seems to be as 
great as ever. The engineer of the Manchester Cor- 
poration has recently placed an order for two 1320- 
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kilowatt machines. Four 750-kilowatt rotary con- 
verters, one 500-kilowatt, and one 200-kilowatt 
machines have been ordered by the Petrograd tram- 
ways. Two 1500-kilowatt machines have also been 
ordered by the Leeds City Tramways. All these 
orders have been placed with the British Westing- 
house Company. This firm’sself-synchronising system, 
which has been described fully in these columns, is 
now employed fairly extensively, and it is said to have 
proved a great boon wherever it has been adopted. 


The London County Council Power Scheme. 


Particulars were recently published relative to 
the London and District Electricity Supply Bill 
which is to be promoted by the London County 
Council. The area affected by the Bill is under the 
control of eight Councils in addition to the London 
County Council, and these would have representatives 
on what is to be known as the London Electricity 
Authority. We have already referred to the scheme 
at some length, and it is therefore unnecessary to 
consider details. We may say, however, that 
the maximum price for bulk supply is not to 
exceed £3 10s. per kilowatt of maximum demand 
to be supplied plus .25d. per unit. The Authority 
might expend on capital account any sum not exceed- 
ing £10,000,000, and it is suggested that this sum 
would probably cover the expenditure during the first 
ten years. Naturally, there is a good deal of opposi- 
tion to the scheme on the part of the local authorities, 
and there seems some grounds for believing that it 
will not get through. 


Mining Machinery. 


Steady progress has been made during the year 
in the mining industry. In Newcastle alone no fewer 
than six collieries have within the last twelve months 
adopted electric winders. To the Great Western 
Railway Company the British Westinghouse Com- 
pany has supplied a direct-coupled direct-current 
system, comprising two 900 horse-power motors, 
which are connected to a winder drum. Operating 
on the Ward-Leonard system, this winder, with a 
40-ton fly-wheel, raises approximately 12 tons. per 
wind from a depth of about 750 yards. An alternat- 
ing-current winding gear has also been built by the 
Westinghouse Company for the Wallsend and Hebburn 
Collieries.. Two 720-1500 horse-power induction 
motors have been erected, and a third is on order. 
Two large electric winders have also been erected 
at the Horden Collieries, each winder drum being 
driven through gearing by a 700-1500 horse-power 
alternating-current motor. In addition to the 
winder motors, the greater part of the electrical 
plant in these pits, such as fan and compressor 
motors, have been supplied by the Westinghouse 
Company. The British Thomson-Houston Company 
turned out during 1914 more electrical equipments 
for collieries than in any previous year. Most of the 
installations were carried out in accordance with 
standard practice, the only new development being 
the supply of pipe ventilated, totally enclosed high- 
speed pump motors. The most interesting machine 
of this kind was built for the Kent Collieries, this being 
a 700 horse-power motor running at 15,000 revolutions 
per minute. In most cases the colliery installations 
comprise steam accumulators, mixed-pressure tur- 
bines, switchgear, motors, &c. At the Bradford 
Colliery in Manchester a B.T.H. 700-kilowatt 530-volt 
direct-current generating set was installed. Not- 
withstanding the high speed, viz., 1800 revolutions 
per minute, the generator is directly coupled to the 
turbine. The company also got ouv designs for a 
line of turbo-driven compressors, one of these sets, 
which is now approaching completion, giving, when 
running at a speed of 4300 revolutions per minute, 
7500 cubic feet of air per minute. 


The Textile Industry. 


There is a very large demand at the present time 
for motors in the textile industry ; mostly small 
motors with outputs ranging from $ to ? horse-power. 
No fewer than 354 } to ? horse-power machines were 
built by the Westinghouse Company during the year 
for John Baynes, of Blackburn. James Halliwell 
purchased from the same firm 92 $ to ? horse-power 
machines, the Co-operative Wholesale Society 136 
3 horse-power motors, and an order has been placed 
by the Union Mills, of Bombay, for 900 4 to 1 horse- 
power motors. To other installations already 
equipped large numbers of additional motors have 
been added during the past year. The Laburnum 
Spinning Company, of Atherton ; Valvert and Sons, 
of Preston ; Ainsworth Brothers and Co., of Bolton ; 
Bottomley and Sons, of Mossley; Henry Livesey, 
Limited, of Blackburn ; and the Australian Govern- 
ment Woollen Mills were supplied with entire elec- 
trical equipments, consisting of induction motors 
and switchgear, by the B.T.H. Company. Complete 
electrical equipments, comprising B.T.H. induction 
motors and switchgear, were also built for the follow- 
ing jute spinning mills :—Duffus and Nephew, Dundee; 
James Robertson and Co., Dundee; the Victoria 
Spinning Company, Dundee ; the Dundee Callender- 
ing Company and Cox Brothers, of Dundee. Cort- 
auld’s silk mill at Coventry has also been electrified, 
the current being generated on the premises. In the 





power-house there are three 1500-kilowatt turbines 
built by the B.T.H. Company. 


Electric Driving in Quarries. 


At the Penmaenmawr Quarries in North Wales 
the Sandycroft Company has installed a large number 
of single-speed cascade motors, some developing 
200 horse-power, others 100 horse-power and less. 
They drive crushers, rolls, riddles, &¢.; in fact, all 
the machinery employed in a modern quarry for 
crushing hard stone. Although the machines have 
to start against very heavy loads, all the cascade 
motors have short-circuited rotors. At the quarries 
of the Buxton lime firms, the same company has 
installed a 500-kilowatt alternator, driven by a 
vertical Westinghouse gas engine. This is the first 
unit in a new power-house which the Buxton lime 
firms are erecting for the supply of energy to their 
quarries, and it is to run in parallel with the existing 
steam station. Some additional cascade motors of 
the short-circuited type for driving crushers, screens, 
&c., have also been put into operation at these 
quarries. A quarry belonging to the Hillhouse 
Quarry Company and situated at Troon, Ayrshire, 
has been electrified, and here agaiu short-circuited 
cascade motors drive haulage gears, crushers, &c. 


Paper Mills. 


Electric driving is now employed very largely in 
the paper-making industries, and during the past 
year complete electrical equipments, consisting of 
motors, rotary converters, switchboards, &c., were 
made by the British Thomson-Houston Company 
for the following paper-making firms :—Bury Paper- 
making Company, Gigg Mills, Bury, Lanes; Ellan- 
gowan Paper Company, Milngavie, near Glasgow ; 
and Wrigley and Co., Bridge Hall Paper Mills, Bury, 


Lancs. 


Electrically Operated Bridges. 


A fair amount of electrical equipment was built 
during the year for the electrical operation of bridges. 
The B.T.H. Company has ‘n hand at the present time 
the construction of an equipment for the Nile swing 
bridge, at Guizereh, Egypt, and it is also manufac- 
turing an electrical installation for the large Scherzer 
rolling bridge which is being built by Sir William 
Arrol and Co. to the order of the Great Central Rail- 
way Company. Electrical operating gear has also 
been built for the transporter bridge at Runcorn. 


Power Factors. 


For a long time past—in fact, ever since induction 
motors were first connected in large numbers to 
alternating-current circuits—electrical engineers have 
been considering and using arrangements for improv- 
ing power factors. It was recognised at the outset 
that an over-excited synchronous motor might be 
employed, for this machine can draw a leading current 
and develop mechanical power at the same time. 
Synchronous motors have occasionally been installed 
expressly for power factor correction, but it is more 
economical and consequently more usual to make 
them drive machines as well. Two other methods 
of eliminating or alleviating wattless currents are 
available ; one is to connect a condenser across the 
mains, the other to fit induction motors with phase 
advancers. We have not heard of any marked 
progress with condensers just recently, but it is worth 
mentioning that during the past year Sandycroft, 
Limited, built some phase advancers in accordance 
with the designs of Dr. Kapp. One machine is for 
the French Government, and is to be fitted to a 
motor generator which supplies current to an electric 
railway. At present the motor portion of this machine 
is very short of overload capacity, and falls out of 
step at times of heavy demands for current, but 
with the phase advancer, or “ vibrator,” as Dr. 
Kapp calls it, the overload capacity will be increased 
by about 40 per cent. Another of these phase 
advancers is to be fitted to a motor generator driving 
a winding engine. At present the power factor is 
low, but when the vibrator is added it will vary 
between unity and .95 leading. 


Electric Vehicles. 


We have dealt so recently with electric vehicle 
progress that it is scarcely necessary to say much 
about them here. In no year in the history of 
electrical engineering has there been more marked 
advance in this country than was experienced during 
the period under review. The war has naturally 
checked activities, but it has also stopped the supply 
of German vehicles. Progress has not been confined 
to manufacture and design. Central station engi- 
neers who a little while ago were more or less 
indifferent to the movement, and who showed no 
keen desire to cater for a battery-charging load, 
have recently adopted a new attitude, and are now 
apparently anxious to do everything possible to 
make the new industry successful. No praise is 
too great for the work of the Electric Vehicle Com- 
mittee. By attempting to standardise plugs and 
receptacles, charging voltages, signs for charging 
stations and garages, measuring instruments, «c., 
it has performed an exceedingly useful service, for 
nothing could be more fatal to success than dissem- 
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blance of voltages and certain parts of the vehicles 
themselves. The Comuittee’s official organ, the Electric 
Vehicle—the first issue of which appeared in December 
—is to be published quarterly, and circulated among 
municipal authorities and others likely to take an 
interest in this new system of transport. In the 
December issue some attractive articles are to be 
found ; articles that throw light on the advantages 
of the electrical vehicle. 

The main obstacle to progress in days gone by 
was the absence of a reliable battery, but accumulator 
makers have recently put forward cells—lIronclad 
exide cells and Edison cells, for example—which 
appear to us far more suitable for traction service 
than many of the accumulators that were used in 
the past: Altogether, those who have been working 
during the last twelve months with a view to aug- 
menting the use of electric vehicles have little to 
complain about. Several large business concerns in 
London—notably Harrod’s Stores and Lyons—are 
using electric vans, whilst the South Shields, York 
and Southend-on-Sea Corporations are introducing 
electric omnibuses. We might point, if we had the 
space, to other important developments. Enough 
has been said, however, to indicate that the new 
industry is growing, and that the electric vehicle is 
no longer a thing to be laughed at. The field open 
to the electrical engineer is wider than is often sup- 
posed. Not only is there scope for vans, &c., on the 
road, but if we follow the example set by the 
Americans there is an immense amount to be done 
in the way of building electric trucks for use on 
railway stations, in warehouses and in factories. 


Wireless Telegraphy. 


When Sir Ernest Shackleton left England in 
October with the object of crossing the Antarctic 
continent from the Weddle Sea to the Ross Sea, he 
took with him a wireless telegraph station having a 
range of about 500 miles. Apparently it is not Sir 
Ernest’s intention to use wireless telegraphy on his 
ship, but there is no doubt that it will be a valuable 
resource to members of the sledge party in enabling 
them to communicate with the base. Early in 
the year it was announced that the Postmaster- 
General had consented to a licence being granted to 
Marconi’s Poldhu station for the purpose of conduct- 
ing a commercial wireless telegraph service between 
England and Spain. In January wireless telegraphy 
played an important part in the saving of life at sea, 
but for reasons of space we cannot do more than make 
a passing mention of one notable instance—that of 
R.M.S. Colequid, which went ashore on the Trinity 
ledges in the Bay of Fundy. If the vessel had been 
unable to send out its appeals for help far and wide 
all on board would have been lost, for, even as it was, 
it was not easy to find the wreck in the midst of the 
wintry storm in a bay where the rise and fall of the 
tide is greater, perhaps, than in any other part of the 
world, amounting to between 60ft. and 70ft. But for 
wireless telegraphy it is undeniable that the situation 
would have been hopeless. 

When the new chain of wireless stations now in 
course of construction by the Canadian Government 
is finished and in operation it will be possible for a 
passenger on any incoming steamship to communicate 
from mid-ocean as far inland as Fort William. All 
down the river and gulf. the Government stations are 
in regular operation. 

The Marconi Company has been engaged for some 
time in the design of wireless telegraphy for air craft, 
and during the past year experiments were carried out 
at Hendon, and there is good reason to believe that the 
Marconi apparatus in its latest stage of evolution will 
meet the demands of naval and military authorities. 

Finisterre, Santander, and Cape Palos must now 
be marked on the map of the world with a sign that 
denotes the existence of a wireless station. All three 
stations have now been in working order for some 
time and have been subjected to exhaustive tests by 
a commission appointed by the Director-General of 
Spanish Posts and Telegraphs. In March it was 
reported that the Admiralty had accepted a tender 
for an important extension of the naval wireless 
station which is situated on Horsea Island in the 
upper reaches of Portsmouth Harbour. Originally 
the aerials were 180ft. high, but they are to be re- 
placed by 400ft. aerials, and the electric installa- 
tion will also be improved, enabling communication 
to be established with all parts of the Mediterranean. 

In reviewing progress in 1913 we referred to some 
wireless telegraphy experiments made on moving trains 
on the Delaware-Lackawanna and Western Railroad. 
Further tests were made during the past year, tests 
which demonstrated the efficiency of the Marconi 
system without a doubt. The railway company has 
completed a steel tower 402ft. high on the water front 
at Hoboken and has installed a 5-kilowatt high- 
frequency set at this point. On September 19th 
wireless messages were received from Hoboken at 
the Lackawanna wireless station at Buffalo, a distance 
of 410 miles on a wave length of 2250 m. A regular 


wireless service will shortly be commenced. The 
example of the Postmaster-General in deciding to 
substitute wireless telegraphy for the existing over- 
land wires in exposed parts of the United Kingdom 
is to be followed by the Government of the Common- 
wealth of Australia, so as to bring outlying country 
districts into permanent communication with all the 





towns and business centres. ‘Twelve wireless in- 
stallations have been established in the country dis- 
tricts of Queensland and New South Wales. The 
Federal Government has also decided to employ wire- 
less telegraphy as an aid to the construction of the 
transcontinental railroad and to assist the operation 
of trains. 

In answer to a question in the House of Commons 
on May 13th the Postmaster-General made the follow- 
ing interesting announcement :—-‘‘ A successful de- 
monstration of wireless telegraphy at 100 words a 
minute was recently given by the Marconi Company 
between Chelmsford and Letterfrack (Galway), and 
it is proposed to adopt this method of working be- 
tween a station which I am about to establish near 
Stonehaven and an existing post-office station near 
Newcastle-on-Tyne as a stand-by in the case of the 
interruption of the overhead lines.”’ High-speed 
transmission and reception is rapidly becoming 
essential to the efficient working of commercial wire- 
less telegraph stations. By the use of such a system 
several telegraphists can be employed in punching the 
tape to feed one transmitter, and thus all messages 
can be got through without delay and the traffic 
capacity of a station can be increased many times. 

Although Great Britain has hitherto taken no very 
prominent part in the organisation and maintenance 
of an international time service, there are signs that 
the subject is beginning to arouse some public atten- 
tion. Mr. Charles Bathurst asked a number of 
questions in the House of Commons on April 2\Ist 
with a view of eliciting information. He pointed out 
that as a result of the International Conference on 
wireless time signals which took place in Paris in 
October, 1912, a preliminary list of high-power 
wireless stations organised to transmit time signals 
at stated hours had been issued. Although this list 
contained stations in every part of the world it con- 
tained no station in any part of the British Empire. 
Mr. Churchill, who replied, admitted that the facts 
were as stated by Mr. Bathurst, “‘ but,” he added, 
‘“‘ the British delegates at the conference made certain 
recommendations for the establishment of time 
signals at wireless stations in the Dominions and 
Colonies which would have the effect of greatly 
increasing the value of the scheme, and I understand 
that these recommendations have been brought to the 
notice of the Governments concerned.” The report 
of the Astronomer Royal for Scotland refers to the 
new receiving time-signal apparatus which during 
the session 1913-14 was added to the Edinburgh 
Observatory. 

Considerable attention was paid during the year to 
the controlling of mechanisms from a distance solely 
by the aid of electric waves. Several articles dealing 
with this subject appeared in the Wireless World, one 
of the most interesting being on remote-controlled 
fog signals installed in the Firth of Clyde. With the 
opening of a new station at Kingston a new link was 
formed in the Canadian wireless chain. This station, 
which was built by the Canadian Marconi Company, 
is a standard 5-5-kilowatt station. Bombay, like 
all principal ports in the world, is now fully served 
with wireless telegraphy equipment to meet present 
requirements, and this has been demonstrated in the 
work that has been carried out at the new wireless 
station on Butcher Island. 

The new wireless station at Carnarvon in North 
Wales, for communication with New Jersey, U.S.A., 
has now been completed some time and the American 
station or rather stations—for the system employed 
is duplex and the transmitting and receiving stations 
are some distance apart—was also finished during the 
past year. The plant at the New Jersey stations is 
practically identical with that at the Welsh stations. 

Farmers residing in the isolated districts of Australia 
have long been handicapped by the lack of means of 
swift communication with the outside world. Far 
from towns, they are often compelled to put up with 
inconvenience and dangerous delay in the satisfying 
of wants or necessities. An interesting suggestion 
for a remedy for this state of affairs has been made 
by Mr. W. King Witt, vice-president of the Wireless 
Institute of Victoria, who has pointed out that the 
terrors and disadvantages of loneliness might be 
greatly reduced by the use of wireless telegraphy. 

An important link in the trans-Pacific wireless 
chain was formed with the opening of the Marconi 
high-power wireless stations at San Francisco and 
Honolulu. This is an event of world-wide importance, 
signalling as it does a further advance in the com- 
mercial development of wireless telegraphy by bring- 
ing that means of communication within range of a 
considerably increased number of users of the world’s 
telegraphs, to whom the reduction of cost which the 
wireless service makes possible, in addition to its other 
advantages, is a matter of no small moment. Accord- 
ing to the latest Australian newspapers, the authori- 
ties are making arrangements for big improvements 
at the different lighthouses around the coasts of Aus- 
tralia and new lighthouses are to be provided where 
necessary. The question of communication with 
the shore is also under consideration, and it is re- 
ported that in this connection a low-power wireless 
system will probably come into operation. In the 
Army and in the Navy wireless telegraphy now plays 
an important part and is being used very extensively 
in the present war. Naturally this brief review 
only covers some of the most important developments 
during the past year. Wireless telegraphy advances 





very rapidly and a complete survey of twelve months’ 
progress would occupy far more space than we can 
spare. 


Wireless Telephony. 


During the early part of March Mr. Marconi joined 
one of the Italian war vessels at Augusta attached t« 
the squadron commanded by H.R.H. the Duke oj 
Abruzzi, and for several days he carried on experi 
ments in wireless telephony with most satisfactor, 
results. During the first day radio-telegraphi: 
communications were received from Rome over 
a distance of 366 miles, from Vienna over « 
distance of 600 miles, and from Clifden, in Ireland, 
1750 miles away. These communications were mad: 
during the day, and new high resonance receivers 
with photographic register repeaters were employed 
with excellent results. Experiments in wireless 
telephony were carried out on the following day 
between several vessels lying at anchor at a distanc: 
of one kilometre with great success. The wireless 
telephone experiments were continued on the third 
day, this time between two warships on the high 
seas, and the reception was consistently perfect over 
a distance of 30 kiloms. On the fourth and last 
days successful telephone experiments were again 
carried out, communications taking place with very 
limited energy between vessels on the high seas, 
70 kiloms. (45 miles) apart. On the last day radio 
telephonic communication was constantly main 
tained for twelve hours, and the continuous working 
of the apparatus did not cause the slightest incon- 
venience. The apparatus employed in the experi- 
ments is of a new and simple type, and it was Mr. 
Marconi’s desire that it should first be used on the 
warships of the Italian Royal Navy. 

A new transmitting apparatus for wireless telephony 
was invented by Herr L. Kiihn. The microphone 
current is passed through a winding on a soft iron 
core on which is wound a second coil connected with 
the antenna circuit. The self-induction of the latter 
coil varies according to the fluctuations in the micro- 
phone circuit, and the oscillations in the antenna 
circuit, therefore, also varies in frequency accordingly. 
By this means it is stated that an oscillation energy 
of 8 kilowatts in the antenna circuit has been suffi- 
ciently influenced by a microphone energy of only 
8.7 watts to effect a proper transmission of speech. 


The Betulander Automatic Telephone System. 


It will, no doubt, be a long time before automatic 
telephones are used exclusively in this or any other 
country, but it does not seem at all improbable that 
some day all manually operated exchanges will 
disappear. The idea of doing without operators for 
interconnecting lines took hold of the imagination 
of inventors at an early date in thc history of the 
art, and perhaps no other branch of telephony has 
called forth greater inventive ingenuity. The many 
difficulties encountered have been successfully over- 
come in different ways by different inventors, and 
there are now several systems on the market which 
are claimed to give all the facilities of the manually- 
operated exchange with the additional feature of 
secrecy and the transference of the human element 
with its weakness for making mistakes from the 
exchange operator to the subscriber. Of the various 
automatic systems the Betulander system, which 
was improved upon last year, is now one of the sim- 
plest, if not the simplest, system so far invented. 
The “‘ moving finger,” which is the essential feature 
of automatic systems, and appeared also in the earlier 
form of Betulander exchange, is now replaced entirely 
by relays of the ordinary telephonic type. But the 
simplicity of the system does not remove the difficulty 
of explaining its operation in a few words. The 
system in its present stage of evolution was described 
in our issue of September 4th, and to that description 
we must refer our readers for further details. 


The Thermophone. 


This apparatus, which was described in a paper 
presented to the Royal Society on December 3rd, 
consists of a loop of exceedingly fine wire mounted 
within a metallic case having a small orifice. This, in 
turn, is fitted within an ebonite case or tube of such 
size as readily to be inserted in the ear. This instru- 
ment actsasan efficient telephone receiver, an ordinary 
microphone in circuit with a battery being employed 
as a transmitter. Other thermophones have been 
invented, but this new apparatus, which is operated 
by the variations in temperature set up in the loop 
of wire, is claimed to be of the greatest practical value. 


Half-watt Lamp. 


Just before the war broke out, the British Thomson- 
Houston Company put upon the market some new 
half-watt lamps. It will be remembered that in its 
original form the half-watt Mazda lamp could only 
be made for high candle-powers, and this hindered 
its application to a very marked extent. The bulbs 
of these lamps are filled with nitrogen, but it has 
been found possible by using argon to approach 
more closely the candle-powers needed for interior 
lighting. We cannot in this brief review enter into 
the theory of the new lamp; that must be left for 
some other time. The lamp, we should say, has good 
prospects, but unfortunately, uwing to the war, 
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the makers are unable to obtain adequate supplies 
ut argon, and for the time being the manufacture 
of the lamp has been stopped. Argon, it seems, has 


been obtained mainly from France, which in common | 


with this country requires, whilst the war lasts, 
large quantities of oxygen. Orders for argon, we are 
told, cannot be dealt with. But it is hoped that 
before long this difficulty will be removed, when 
the manufacture of these new lamps will be resumed. 
Meantime ordinary half-watt lamps are available. 
it is only within the last few yoars that illumination 
in this country has been carried out in a scientific 
manner. Everyone knows that the lighting of many 
business and residential establishments is very bad, 
in spite of the fact that much money has been spent 
on lamps and fittings. But some of the large business 


firms in London—Selfridge’s, for instance—have 


sought the assistance of illuminating experts, and | 


the lighting of their shops has been much improved 
in consequence. 
of lamps under shades and on brackets are being 
displaced by high efficiency and high candle-power 
metallic filament lamps placed inside 
reflectors and other similar devices for increasing 
efficiency. 


Ships. 


In spite of all that has been said and written about | 


the advantages of electric transmission for ships, 
very little was done during the past year. 
recording, however, that it was reported a little while 
ago that the system is to be used on the super- 
Dreadnought California of the United States navy. 
This, we understand, is the result of the successful 
operation of the collier Jupiter, further tests on 
which have recently been completed. 








THE ILFORD RAILWAY ACCIDENT. 


THE new year opened with a very serious accident at 
Ilford on the Great Eastern Railway, whereby ten pas- 
sengers lost their lives. Two trains were concerned in the 
iishap, one a train from Gidea Park to Liverpool-street, 








Slowly but surely small clusters | 


inverted | 


It is worth | 


| iron, and the length of the bearing is in each case four 
| times the diameter of the shaft. 
| that they are much superior to rigid bearings, being more 
| durable, more easily erected, requiring less attention and 


and one the breakfast car express from Clacton to Liver- | 


pool-street. 
the former at 8.57, and neither was timed to stop at 
Ilford. Ordinarily, as will be understood, the Clacton 
train runs first. It travels on the up fast, or through, 
line throughout, and the Gidea Park train travels on the 
up slow, or local, line to Ilford, and if the Clacton train 
has gone is there crossed, by the crossover junction seen in 
our sketch, from the up slow to the up fast line to follow 
the Clacton train. Moreover, should the Clacton train 
be late, the Gidea Park train is given preference. 


There are two signal-boxes at Ilford—Ilford West 


Junction, working the crossover junction in question, at | 







The latter was due in London at 8.52 and | 


| British equivalents, the British Chamber of Commerce, 





unwell to give evidence in public at the Board of Trade 
inquiry and as the coroner only took evidence of iden- 
tification, their statements have not yet been heard, so we 
defer further comment. 








SELF-ALIGNING BALL BEARINGS. 


AN improvement on its No. 5 ball and socket plummer 
blocks has recently been introduced by the firm of John 
Jardine, Deering-street, Nottingham. A section of the 
new bearing is shown in the accompanying engraving, 








SELF-ALIGNING BALL BEARING 


which makes the construction so clear that but little 
description is necessary. It will be seen that, first of all, 
there is a ball and socket which permits the bearing to 
adjust itself in such a manner that the weight of the shaft 
and the stresses set up in working are evenly distributed 
throughout the length of the bearing. Then, too, there are 
two rows of ball bearings, one row on each side of the ball 
and socket. The bearings are made in nine sizes, varying 
from Il}in. to 4in. diameter. of shaft. They are of cast 


It is claimed for them 


consuming less power. 








WAR ITEMS. 





IN order to satisfy the demands of the many French 
inquirers who desire to replace German goods by their 


Paris, has decided to publish in French a trade index of 
British manufacturers, merchants and producers, which 
will be largely distributed amongst French firms. After 
careful consideration it has been found that this is the 
most practical method of responding to the demands for 
British goods in France. The index in question will be 
confined to firms of undoubted British nationality. The 
Chamber’s general meeting will be held on Friday, Febru- 
ary 12th, when the election of six directors will take place. 


































Point of 
Pomme 1 Clacton Train Collision ; 
OF 
>» Wptiitbtddtidititt:::0-2 
ZW 
iA a F To London——» 
ord East aaah acini e 
Signal Box\ __ Ltt 
Up Slow 
ae Ow, /ow 
® Lee dt 
- 
Q 
‘ — 
Tue Encineer” 9% Swain Sc, 


SITE OF THE ILFORD RAILWAY ACCIDENT 


the London end, and Ilford East at the other end of the 
station. 
aru the up fast home signal at the London end of the up 
fast platform—this has a lower co-acting arm for view 
under the foot and road overbridges shown on our sketch 
—and the up fast home signal for the East box, with lower 
distant arm. The latter signal is on the right side of the 
line and bracketted out. Then, further back, at Ilford 
Carriage Sidings box, is a starting signal on the left side 
of the line and a home signal on the right side of the line. 
Both these signals are bracketted out. The home signal 
carries the distant signal for the East box, but there is 
no intermediate, inner, distant on the starting signal. 
The line approaching Ilford is straight and without 
obstructions, and as the engines on the Great Eastern 
are driven from the right side of the footplate, any signals 
fixed on the right side of the line are not at such a dis- 
advantage as they would be were the engines driven from 
the left. 

On the morning in question, according to the evidence 
given before Colonel von Donop at the Board of Trade 
inquiry last Monday, the Clacton train was late, and 
the Gidea Park train was given preference, and the signal- 
man at the West Junction opened the crossover junction 
points, to allow it to cross, and lowered the signals. This 
would, because of the interlocking, fasten the West 
Junction up fast home signal and its distant signal at 
danger, and as we believe the West Junction controls the 
up fast home signal at the East box that signal, too, would 
necessarily be at danger, and, in addition, its distant 
under the Carriage Sidings home signal would also be up. 
These signals would of necessity be at danger because of 
the interlocking, and we have the further evidence of the 
signalmen in the West and East boxes that they kept their 
fast line signals at danger against the Clacton train. This 
train, drawn by a 4-4-0 engine, No. 1813, however, 
passed the signals and came into collision with the 
Gidea Park train just as the rear part was passing through 
the crossover junction. ; 

As the driver and fireman of the Clacton train were tov 





The only signals with which we are concerned | 





The Board of the Chamber have carefully examined the 
situation of British firms, the estates of whose enemy 
debtors in France have been sequestrated, and suggest 
that in many instances a requéte to the Tribunal Civil 


may be desirable. 
* 


* * 
In connection with the campaign undertaken by. the 
Board of Trade on the advice of its Advisory Committee on 
Commercial Intelligence to assist British manufacturers 
and merchants to secure trade formerly in the hands of 
German or Austro-Hungarian firms, the Board has 
received a very large number of inquiries for the names of 
sellers or buyers of articles of which the sources of supply 
or markets have been interfered with by the war. Special 
arrangements have been made in the Commercial Intelli- 
gence Branch of the Board of Trade for dealing with the 
inquiries, and lists are being prepared and circulated of 
articles which inquirers desire (a) to purchase and (b) to 
sell. The sixth list is now ready and may be obtained by 
United Kingdom manufacturers and traders, together with 
copies of the previous lists, on application to the Branch. 
British firms interested in any of the goods mentioned, 
either as buyers or sellers, should communicate with the 
Director of the Commercial Intelligence Branch of the 
Board of Trade, 73, Basinghall-street, London, E.C. 


* * * 

We have received a handsome little book published 
by John Lysaght, Limited, which forms a Roll of Honour 
of the men from this company who are taking part in the 
war in the various services. From this we learn that at 
the outbreak of the war 416 of the men were already in 
the Reserve or Territorial Forces, and that in reply to 
the appeal for recruits for the New Army 1100 immediately 
presented themselves. At the present time 1449 men 
from the works and 67 from the office staff—over a quarter 
of the total number of employees of the firm—are at 
present on active service for their country. The firm 





promised that all the men who left for service would 


have their jobs kept open for them on their return, and 
also that an allowance of 10s. per week would be given to 
the wives or dependent relatives of the men while they are 
away. Provision has also been made as to the members 
of the staff who are on service. 


* a * 


Tue Institution of Electrical Engineers is informed that 
it has been decided to form another Field Company of 
Engineers for the Royal Naval Division. It is desired that 
at least two sections of the new company should consist 
of highly-trained men, and applications are accordingly 
invited from members of the Institution between the ages 
of 19 and 35. It is understood that the rates of pay and 
the duties are the same as those of the Royal Engineers. 
Applications should be addressed to Captain Harrison, 
Adjutant, Divisional Engineers, R.N .D., 2, The Downs, 
Dover-road, Walmer. It will be remembered that the 
Engineer Units of the Division consist largely of members 
of the Institutions of Civil, Electrical and Mechanical 
Engineers. Nearly 100 of those who joined these units 
since they were formed last Spetember have received 
commissions in the Army. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


HAND OR MACHINE FIRING. 


Srr,—Mr. Pearce, in his letter published in your issue of 
December 18th on “ Hand or Machine Firing for Internally 
Fired Boilers?” gives some truly astonishing figures. He 
anticipates that his figures will be found fault with on the 
ground that the hand-firing results are not up to standard 
practice with the hand-fired Lancashire boiler. They certainly 
are not, but it is not on that account alone that these tests are 
open to question. The test with machine firing also deserves 
attention, and I should like, with your permission, to advert 
to a few points in these figures as printed. 

(1) The efficiency obtained on the hand-fired test was 
53.79 per cent., or out of 12,950 B.Th.U. per pound of coal, 
only 6966 B.Th.U. were made use of and 5984 were lost. This 
is certainly not standard practice with Lancashire boilers in 
good condition and hand-fired by a man who knows his business. 

(2) The duration of the machine-fired test is given as eight 
hours ; the same as the hand-fired test. But the total weights 
of coal and water are divided by 10 in order to get the hourly 
amounts. I therefore assume that the machine-fired test lasted 
ten hours, not eight. This is only one evidence of carelessness 
in the figures given. 

(3) The results are inconsistent with each other. To take 
one instance—the work done in the economiser. I put these 
results in tabular form for ease of comparison :— 


Hand Machine 
fired. ired. 
Drop of temperature of gases in going through 
economiser, deg. Fah. Pe Ta 200 | 
Percentage of COz in gases os cc ce co, SUOT.S.. Sto 3 
Heat supplied to each pound of water in , 
euemonsions, TATA... as) seuss cee, DWH 99.30 
Number of pounds of water per pound of coal. . 6.384 9.681 
Total heat recovered in economiser per pound 
of coal burnt, B.Th.U. ee Sera . 961°3 


With the much lower percentage of CO, on the hand-fired test, 
the weight of gases passing through the economiser per pound 
of coal burnt must have been much greater than on the machine- 
fired test. Also the drop of temperature is practically identical. 
Whence, then, comes the extra 335.8 heat units recovered in 
the economiser duriag the latter test ? 

(4) The efficiency obtained on the machine-fired test was 
84.33 per cent., or 10,921 B.Th.U. were utilised out of 12,950. 
As shown above, the gases yielded 961.3 B.Th.U. per pound of 
coal in passing the economiser. They left the economiser at 
473 deg. Fah.. and had thus about another 400 deg. to cool in 
order to reach the atmospheric temperature. The gases thus 
contained about 1922 B.Th.U. per pound of coal when dis- 
charged. Adding this to the 10921 B.Th.U. utilised, 12,843 
B.Th.U. per pound of coal are accounted for by heat utiiised 
and heat lost in the gases. This leaves only 107 B.Th.U. per 
pound of coal for all otber losses. This is less than 1 per cent. 
for radiation, incomplete combustion, loss of heat in ashes, &c., 
a figure so low that it invites explanation ; most engineers would 
say that such a result is impossible. 


Bolton, December 3lst, 1914. G. A. Rossetti. 





Sim,—Mr. Pearce’s letter in your issue of December 18th 
gives figures showing that in a test made on July 2nd the figures 
of actual evaporation per pound of.coal were 52 per cent. 
higher than in a test made on January 19th, viz., 9.68 lb. 
instead of 6.38 Ib. steam per pound of coal. Nearly six months 
having elapsed since the test on July 2nd, presumably Mr. 
Pearce could give the actual coal savings due to the change in 
firing method, for comparison with the test figures. The test 
appears to apply to a battery of four 8}ft. Lancashire. boilers, 
with superheaters and economiser. 

The hand-firing test of January 19th was on three boilers 
burning 3052 1lb.— 10171b. per boiler—-of good coal, 
12,950 B.Th.U.; efficiency, 49 per cent. for boilers and super- 
heaters, plus only 4.6 per cent. for economiser, total, 53.6 per 
cent. CO,, 5 to 7$ per cent; exit gases from economiser, 
520 deg. ‘The test of July 2nd was on two boilers, Nos. 2 and 3, 
fitted with stokers, and burning exactly 1 ton—1120 lb. per 
boiler—of similar coal; efficiency, 76.7 per cent. for boilers 
and superheaters; and therefore apparently very little heat 
would be available for the economiser, which, however, is credited 
with 7.3 per cent. efficiency, totalling 84 per cent. CQO,, 9 to 
12 per cent.; exit gases from economiser, 473 deg. The proba- 
bility that both tests were inaccurate and misleading is obvious. 
The coal bills should show a reduction, but an increase of 52 per 
cent. in the actual evaporation per pound of coal is not practic- 
able in any such boiler plant. 

December 31st, 1914. A.M.I.M.E. 


HYDRO-ELECTRIC POWER PLANT IN CHILE, 


Srr,—The writer of the article on the hydro-electric power 
plant in Chile in your issue dated December 25th is to be con- 
gratulated. Descriptions of plant are generally tedious state- 
ments, and seem to consist of extracts from manufacturers’ 
catalo; According to these accounts, the various parts 
of the plant fit together without a hitch, it is started without 
incident and runs without trouble. Credit for this would all 
go to the consulting engincer, for nobody else seems to be 
called upon even to think. We all know, on reflection, but are 
apt to forget when reading the technical journals, that difficulties 
do arise, and that engineers meet and surmount them. The 
interest of the article to which I refer lies not so much in the 
final result, as in the frank admission of difficulties, and the 
description of the methods adopted for overcoming them. 
The consulting engineer, the superintendent and the owners 
of the work are also to be congratulated for allowing the article 
to be written and published, 


January 4th A. P. Trorrer. 
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AIR FILTERS FOR TURBO-GENERATORS. 
No. II.* 

In a fair number of central stations in this country 
as well as on the Continent the Mller single-pocket 
filter is used, and we believe that when the war broke 
out a good many were on order. Hitherto these 
filters have been built by K. and Th. Méller, of 
Brackwede, Germany; but recent events have, 
naturally, made it impossible for the firm to send its 
filters to this country. The London agents, however, 
H.R. Witting and Partners, of 125, High Holborn, have 
obtained from the Board of Trade permission to work 
the patent in England, and we understand that all 
arrangements for building the filter have now been 
made. , 
Whilst describing a filter last week we mentioned 
that the makers laid stress upon the fact that a large 
number of pockets could be tightened at once. The 
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| means of a flange. The makers call particular atten- 


tion to the fact that there are no eyelets in the cloth 
pockets. They also point out that the single pocket 
system greatly facilitates cleaning. 

The separate pockets are light and consequently 
easily handled. Moreover, the separate pocket 
system enables the capacity of a filter to be increased 
or diminished with very little trouble, for it is a very 
simple matter indeed to increase or decrease the 
number of pockets. Where several filters of different 
capacities are required their pockets can all be of the 
same size and can consequently be changed about 
as desired, which means that only a few spare pockets 
need be stocked. We have stated that standard 
Moller filters have a resistance when clean of | mm. 
water column, which rises to 6 mm. when the cloths 
are dirty ; but filters are also built which have the 
following air resistances:—(A) -5mm. with clean 


cloths, rising to 3 mm. with soiled cloths ; (B) 2 mm. 
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Fig. 12—DETAILS OF CLOTH FILTERS 


makers of the Moller filter, on the other hand, main- 
tain that it is far better to tighten the pockets separ- 
ately, and consequently adopt that method. The 
Mdller filters are constructed so that the initial 
resistance is 1 mm. water column, and under normal 
conditions it only increases to 6 mm. after four or five 
weeks’ working. It is not wise, the makers contend, to 
allow the resistance to increase above this value. If, for 
instance, the resistance rises to 10 mm. the generator 
only receives about 75 per cent. of its proper amount 
of air, and this may mean that the windings overheat. 
But when these filters are designed for an initial 
resistance of 10 mm. the price is considerably below 
that of a filter designed for | mm. resistance and would 
only occupy one-third of the space. 

From Fig. 12 the construction can readily be under- 
stood. A is the main frame, B the bolts and nuts 
for holding it in position, C the pocket slats or par- 
titions, F filter pockets with a tightening pad E at 
the upper edge, G the stretching frames, H angle 
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Fig. 13—METHOD OF FIXING FILTER 


clasps for stretching purposes, I stretching screws and 
nuts, IK pocket supports, and L limit blocks. The 
stretching framesG are inserted in the cloth pockets F 
and pushed into the main frame A between the'slats C, 
and the parts E of the pads are brought into contact 
with the slats C and main frame A. By means of 
the brass stretching screws I the frame is pressed into 
the pockets and the necessary tension is thus obtained. 
From this description it will be seen that each pocket 
is independent of the others, and separate pockets 
can therefore be put into or taken out of the main 
frame with ease. In the drawing, supports and limit 
blocks are shown only at the lower part of the filter, 
but in practice they are provided at the upper part 
as well. This drawing shows a filter designed for 
building into masonry or brickwork, the bolts B, as 
already explained, holding the frame in place. But 
Moller filters are sometimes enclosed in a dust-proof 
case and the pure air pipe is joined to the case by 


* No. I. appeared January Ist. 


with clean cloths, rising to 12 mm. with soiled cloths ; 
and (C) 3mm. with clean cloths, rising to 18 mm. with 
soiled cloths. It will, of course, be understood that 
whilst type A is more expensive than the standard 
filter types, B and C are cheaper because these filters 
are smaller. 

Fig. 13 shows how these filters can be built into 
brickwork. The partition wall W, which may be a 
brick or concrete wall or a partition of tongued wood 
boards, separates the chamber intended for the filter 


‘which communicates with the impure air chamber 
S, from the pure air chamber R, the flow of air being | 


in the direction of the arrow. A clear rectangular 
opening must be made in the partition wall, and this 


opening must be 2.8in. larger in both directions than | 


the main frame of the filter. Wooden partitions or 


weak walls require an additional strengthening frame | 


X—Fig. 14—with a section of 2.4in. by 2.4in. The 
main frame is fixed by Jin. bolts and nuts, which are 
shown at B. 
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Fig. 14—METHOD OF FIXING FILTER 


is on the pure air side of the partition and the brass 
stretching bolts I point towards the pure air chamber. 
Before the bolts B are tightened felt or other packing 
is placed between the frame and the wall. Filters 
consisting of two or more frames, and intended for 
dealing with large volumes of air, are often ar- 
ranged as shown in Fig. 15, and when four or more 
frames are joined together the structure is strength- 
ened by central T irons or wooden stays and are packed 
as already described. 

Fig. 16 shows how these filters may be enclosed 
in dust-proof wooden cases and fixed on brackets 
outside buildings. The pure air pipe can be fixed 
to any side, with the exception of the side at which 
the doors are fixed, and the dirty air enters the 
chamber either directly through the shutters or 
through a special pipe. The inlet pipe must have a 
greater section than the pure air outlet pipe, and 
space should be left at the pure air side for inserting 
the frames and for opening the doors. 

We will now leave cloth filters and turn to wet filters. 


For many years wet filters have been used for 
purifying air for ventilating buildings, but it is not 
long since they were first employed for dealing wit|, 
air supplied to turbo-generators. We do not suppose 
that when the need for artificial ventilation was first 
recognised many electrical engineers thought .{ 
passing the air through wet filters, for at first sig! 
it appears that although they may remove the du-: 
very effectively, they may at the same time charg. 
the air with something a good deal worse than dus , 
namely, moisture. Possibly some still hold this vie, , 
but it is nevertheless a fact that a properly designe: | 
wet air filter is highly satisfactory—in fact, some sa 
far more satisfactory than cloth filters. The advair, 
tages claimed for the newer type are very importan( 
and it behoves those who are interested in coolin 





As the drawings show, the main frame 
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Fig. 15—ARRANGEMENT OF LARGE CLOTH FILTER 


turbo-generators to investigate the matter thoroughly. 
| Here are the advantages of the wet filter as set forth by 
| Mr. Christie in the paper he read before the Incorporated 
| Electrical Association in 1913. (1) For equal capacity 
| the space occupied is less, and in the case of large ma- 
| chines only about one-half of that required by a cloth 
| filter. (2) There is no risk of fire. (3) The apparatus 
| is quickly and easily cleaned, it being only necessary 
| to drain off the water at intervals, depending on the 
amount of air, to wash out the tank with a hose pipe, 
and to fill up and start the pump again. All this 
} can be done in a few minutes and without taking the 
machine off load. At Brighton, where we believe the 
first wet filter in this country was installed, it is only 
necessary to perform this work once every two weeks. 
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Pig. 16-—-ARRANGEMENT OF CLOTH FILTER OUTSIDE 
BUILDING 


(4) There are no costly filter cloths to clean and 
renew. (5) The resistance offered to the air is con- 
stant and less than one-third of that offered by a 
cloth filter, so that the power required for driving 
the fan is proportionally less; the total energy con- 
sumed by the outfit as a whole shows a substantial 
saving over that required by a cloth filter after making 
full allowance for driving the water circulating pump. 
(6) The air after passing through the filter is not only 
pure, but is generally several degrees colder than the 
surrounding air; consequently its cooling effect on 
the machine, volume for volume of air, is proportion- 
ally greater, this difference in temperature being 
generally most marked in the summer, when the 
extra cooling effect is of the greatest value. In 
tropical climates or in other places where the tempera- 
ture of the atmosphere is abnormally high it is possible 
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by introducing a small refrigerating plant into the 
water circulating system to ‘ super-cool ’’ and lower 
the temperature of the air to a degree far below the 
corresponding wet bulb temperature; in fact, 
experiments have shown that it is possible by this 
»,eans to reduce the temperature of the air to within 
a few degrees of the temperature of the water through 
which it is passed. 

We will consider first of all a wet air filter made 
hy the Premier Cooler and Engineering Company, of 
;roadway-court, Westminster. The casing—see Fig. 
|7—in which the filter is enclosed is made of galvan- 
ised sheet steel, the lower portion forming a water 
iunk. At the air inlet end are wire netted doors and 
immediately behind these are water nozzles, which 
break up the water into fine sprays. The air is 
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Fig. 17—SECTIONS OF WET FILTER 


brought into immediate contact with the water, so 
that the impurities are thoroughly moistened and 
either fall by gravity into the tank or are separated 
from the air by the baffle plates to be seen on the 
right of Fig. 17. Since the atomised spray is thrown 
in the direction of the flow of air, the resistance 
offered to the air is reduced, which means that little 
power is required to drive the fan. The nozzles 
are made of gun-metal, and it is claimed that they 
cannot easily choke. The pipe work connected with 
the sprayers is galvanised. As the spraying system 
is only a few inches away from the air inlet itis possible 
by opening the end doors to attend to it without 
entering the filter. By employing a belt-driven or 
motor-driven centrifugal pump the same water can 
he used over and over again. The baffle plates, which 
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| 
air outlet end of the filter is provided with a large | 
washout connection with an overflow and a valve 
leading into one common drain pipe, for it is ‘at this 
end of the filter that most of the impurities settle. 
The pump suction is at the opposite end,or the air 
inlet end, of the filter, and it is separated from the 
main tank by a sloping partition provided with a 
removable cover. Since the flow of water towards 
the suction is exceedingly slow all the impurities, 
with the exception of the most minute, settle in the 
bottom of the tank without getting into the suction 
chamber. A make-up water ball cock is fitted to the 
tank ; also a separate connection for filling the tank 
after it has been washed out. To a connection from 
this make-up water pipe a hose can be attached for 
washing out the tank periodically. 

The drawing—Fig. 18—which is taken from Mr. 
Christie’s paper, shows the general arrangement of 
the wet air filter installed in the Brighton Station. 
In this case the filter is fitted in the basement. The 
water sprays, which are clearly shown in the drawing, 
consist of a series of small nozzles spaced 6in. apart 
and distributed uniformly over the entire area, and 
some 6ft. beyond the water screen a moisture elimina- 
tor is fixed. The baffles, like those in the wet filter 
just described, resemble very closely those used in an 
oil separator such as is fitted in the exhaust steam 
pipe between the low-pressure cylinder of a recipro- 
cating engine and the condenser. After the air has 
passed through these baffles it enters the turbo- 
generator. The base of the chamber forms. a fresh 
water tank, holding some 300 gallons, and is fitted 
with a ball cock which serves to keep the water level 
and to make up for the water lost by evaporation. 
A small 2 horse-power motor-driven centrifugal pump 
circulates this water at a pressure of 20 lb. to 25 lb. 
per square inch, and the nozzles project this water 
in the form of a finely atomised spray directly against 
the incoming air. All solid matter in suspension in 
the air is caught and precipitated in the tank. 











REPORT OF THE DEPARTMENTAL COMMITTEE 
ON BULKHEADS. | 

WE have not space to deal with the causes which | 
led up to the appointment, in May, 1912, of the Com- | 
mittee to advise the Board of Trade in the interests of | 


| the safety of life :— 


“OVER FLOW AND ORAIN si 
—w Ciean AiR suPPLY To GENERATOR 
we Waree suey To Am Waser 


(1) As to what, in their opinion, would constitute efficient | 
sub-division with regard to cach of the classes of vessels included | 
in the Rules for Life-saving Appliances made by the Board of 
Trade under Section 427 of the Merchant Shipping Act, 1894, 
having due regard to the nature of the service in which they are 
respectively engaged. 

(2) Whether independently of the foregoing the Committee 
desire to make any recommendations with reference to the sub- 
division of vessels already built, or of new vessels, which would, 
in their opinion, contribute to the safety of life at sea. 


Suffice it to say that such a Committee was appointed | 
consisting of Mr. (now Sir) Archibald Denny, LL.D., Mr. 
James Bain, Mr. Henry Robert Champness, M.V.O.,'Mr. 
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The report commences by setting forth the exact 
points with which the Committee set itself to deal, as 
follows :— 


(a) The number and disposition of transverse water-tight 
bulkheads to be recommended for each class of vessel under 
consideration, and the fitting of double bottoms, water-tight 
decks, double skins, and longitudinal bulkheads. 

(b) The seantlings and arrang ts ry for securing 
the adequate strength of water-tight partitions. 

(c) Whether openings may be permitted in water-tight bulk- 
heads below the level of the bi ead deck, and, if so, what 
means of closing the openings should be provided. 

(d) Whether openings may be permitted in the sides of ships 
below the level of the bulkhead deck, and if so, what means of 
closing the openings should be provided. 

(e) The provision of pumping plant to deal either with flooded 
compartments or with adjacent compartments into which water 
may pass by leakage. 





A résumé of the previous recommendations on the 
subject is then given which includes the Articles of 
Convention agreed to by the International Conference 
on the Safety of Life at Sea, which arose from the loss 
of the Titanic, together with the report of the Com- 
mission of Inquiry into the loss of the Empress of 
Ireland. Then follows a very interesting chapter 
headed ‘‘ The Work of the Committee,”’ of which the 
following extracts are reproduced :— 


So far as we can learn, the conclusions of the previous Com- 
mittee as regards the spacing of transverse water-tight bulk- 
heads were based on an experimental method of investigation 
by means of flooding an actual model variously loaded. The 
curves and tables thus derived gave, so far as we are aware, the 
first practical method of speedily analysing the sub-division of 
vessels on the basis of simple data, and without the use of 
elaborate flooding calculations. As the Committee themselves 
pointed out, the method was of limited application and was not 
intended to apply rigorously to all vessels under all conditions. 
Detailed calculations were therefore necessary in cases where 
conditions not taken account of in the curves and tables were 
material factors. As these calculations are exceedingly lengthy 
and laborious if any attempt at accuracy is made, we have 
endeavoured to devise methods which, without being unduly 
elaborate and unwieldy, will yield results of practical accuracy 
in the greatest possible variety of cases, with little expenditure. 
of time. It is not practicable to take account of all possible 
variations in loading, trim, &c., but we have endeavoured to 
secure results which shall be reasonable in themselves and equit- 
able as between one vessel and another; and our methods will 
obviate the need for detailed calculations in all but the most 
exceptional cases. Even if methods of complete accuracy could 
be employed, the safety attained by the application of any given 
standard of sub-division can be only relative and conditional, 
and complete protection against the results of all possible varieties 
of accident is unattainable in practice. 

As regards the system of investigation employed, we adopted 
the method of calculation, employing for this purpose a com- 
petent technical staff. Ful calculations were made for several 
actual vessels of widely different type, and flooding curves of 
the same nature as those in the report of 1891 were obtained for 
each case under different assumptions as to loading.’ From a 
consideration of these cases and the general laws governing 
flooding calculations a method was devised whereby the flooding 
curve of any vessel could be readily obtained from simple data. 
This method was tested by applying it to a large number of 


| actual vessels and comparing the results with those given by 


full flooding calculations for the same vessels. As a result of 


| the tests thus made, we are in a position to recommend the 


adoption of the method referred to above and described in full 


| detail in Chapter VII. of this report. 


With respect to the question of the strength of water- 
tight bulkheads, we understand that, while certain tests as to 
the strength of stiffening bars were made by the earlier Com- 
mittee*, the recommendations contained in their report were 
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Fig. 18-ARRANGEMENT OF WET AIR FILTER AT~BRIGHTON ELECTRIC GENERATING STATION 


are claimed thoroughly to dry the air and to retain 
all impurities which it contains, consist of galvanised 
sheet metal strips arranged at an angle with respect to 
the longitudinal centre line of the filter, alternate 
rows being inclined in opposite directions. Each 
baffle has at its outlet edge an upright channel into 
which the particles of moisture and impurities are 
thrown ; they also serve for draining the moisture 
and impurities to the bottom of the filter. The 
baffles are the same as those used by the Premier 
Cooler and Engineering Company in its oil separators 
for separating oil and water from steam. At the 
outlet end of the filter is a conical cover, to which 
the air duct leading to the generator is connected ; 
whilst at the side of the casing is an inspection door, 
which can be glazed if required. The tank at the 





George Burton Hunter, D.Sc., Mr. Summers Hunter, 
Mr. J. Foster King, Mr. Andrew Laing, Mr. W. J. 
Luke, Mr. 8. J. P. Thearle, D.Sc., Professor John 
Joseph Welch, M.Sc. Since the Committee began its 
labours it has lost the services of Dr. S. J. P. Thearle 
through death and his place has been taken by Mr. 
Charles Buchanan. 

The Committee has been hard at work ever since 
and has just issued its first report, which is a bulky 
volume consisting of fifty-four pages, twelve of which 
are in the form of an appendix which deals’ chiefly 
with the matters referred to the Committee. The 
present repurt is confined to recommendations with 
regard to foreign-going passenger steamers alone ; 
that is, those carrying more than twelve passengers, 
other classes being still under consideration. 





not based on any tests of bulkheads under water pressure. At 
an early stage in our proceedings we decided that it would be 
advisable to supplement our theoretical study of the question 
by data derived from actual tests, and we made inquiries to 
ascertain whether it would be possible to test bulkheads fitted 
in vessels by filling complete compart ts bounded by such 
bulkheads. Certain shipowners and shipbuilders expressed a 
desire to meet the wishes of the Committee in the matter, but 
no suitable opportunity occurred for carrying out such tests. 
As, however, it is the ordinary practice to test deep tanks under 
a head of water, arrangements were made, with the permission 
of the owners and builders, to test the deep tanks in several 
vessels. These tests were made in a vessel belonging to the 
Clan Line which had been in service for eight years, and in two 
new vessels built for the Ellerman Lines, Limited, by Robert 
Duncan and Co., Limited, Port-Glasgow, and Palmer’s Ship- 
building and Iron Company, Limited, Jarrow-on-Tyne, respec- 








* See the “ Transactions ” of the Institution of Naval Architects, 
Vol. xxxiv., pages 7. 
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tively. We desire to acknowledge our indebtedness to these 
firms for so generously giving us facilities for the tests. The 
deep tank bulkheads which were thus submitted to experimental 
tests were all fitted with vertical stiffeners only. They were 
subjected to pressures considerably in excess of those for which 
they were intended in service, and the tests only stopped short 
of the point where permanent injury to the bulkhead appeared 
probable. The tests thus provided an indication as to suitable 
stiffening for ordinary bulkheads having a depth to the bulk- 
head deck corresponding to the test head. The information 
so obtained was of great use, but in view of the impracticability 
of carrying the experiments on actual vessels up to the point 
of serious injury, we obtained through the Board of Trade a 
grant of money sufficient to construct and test a large cofferdam, 
the ends of which formed full-sized bulkheads. The results of 
the tests made on the cofferdam were of the utmost value and 
form the basis of our recommendations as to the construction 
of bulkheads, though the results of previous investigations into 
the subject have not been overlooked. A report of the tests 
is given in Chapter VIII. 


The Committee then refers to the Articles of the 
International Conference and points out that though 
these are largely in agreement with its own recom- 
mendations, the latter go much further with a view 
to making them more applicable in practice. It is 
here that we find the important statement that the 
recommendations now put forward are only to apply 
to vessels, the keels of which are laid after July Ist, 
1915, so that the shipbuilders and owners have good 
warning. 

The International, Convention for the Safety of 
Life at Sea was signed on January 20th, 1914. In the 
chapter of the Convention relating to the spacing of 
transverse bulkheads three systems were considered, 
namely :— 


(1) The system which has been in use in Germany for the 
last seventeen years. This attained increased safety as the 
vessels increased in length by (a) increasing the number of com- 
partments assumed to be flooded without sinking the vessel, 
and (5) increasing the assumed permeability of the spaces in 
one and two-compartment vessels as the length of the vessel 
increased in each of these two classes. The floodable length 
was taken on the assumption that the vessel, when bilged, was 
submerged practically to the bulkhead deck line. 

(2) The proposed French system. This system was not sub- 
mitted in a fully worked-out form, but an essential feature of 
it was the factorial treatment of floodable length. 

(3) The proposed British system. This system, in common 
with the German system, increased the safety by increasing the 
number of compartments floodable ; but within the one and 
two-compartment standards it increased the safety by fixing 
margin lines so arranged that as the length of the vessel increased 
the surplus buoyancy after flooding was also increased. Fixed 
permeabilities were used and the margins were visible instead 
of being obscured by variable permeability, as in the German 
system, or by the factor of sub-division, as in the French system 


The system adopted is a mixture of these three, and 
the Committee discusses the various clauses of the 
Convention bearing on it in detail and makes sugges- 
tions for their improvement. It is impossible to 
give a useful précis of the Committee’s reeommenda- 
tions, which in many cases are intricate or detailed. 
We quote, however, large parts of the report which 
deals with water-tight doors, as it is of interest to 
many mechanical engineers as well as to shipbuilders. 


WATER-TIGHT Doors. 


The water-tight doors accepted by the Convention may be 
divided into the following types :-— y 

(t) Hinged doors with lever-operated catches workable from 
either side of the bulkhead. 

(2) Vertical or horizontal sliding doors fitted with hand gear 
for operating them. 

(3) As (2), but with brass rubbing faces. 

(4) As (3) as regards design, material, and hand gear, but 
fitted also with a releasing arrangement. 

(5) As (4), but with the releasing gear worked also from the 
bridge. 

(6) As (3), but worked by power pressure gear. 

Hand Gear jor Operating Water-tig+t Doors.—The mechanism 
required for closing sliding water-tight doors by hand from 
above the margin line should be expeditious in its action and 
sufficiently powerful to be capable of closing the door under 
unfavourable circumstances. The operating gear should be 
accessible in all cases. It should, if possible, consist of a crank 
handle or a wheel and handle and be permanently attached to 
the shafting so as to be always ready for use. If this cannot 
be done it should be stowed immediately alongside the working 
position. There should be an index at the operating position 
showing whether the door is open or closed. The lead of shaft- 
ing to the door should be as direct and free from complications 
as possible. All screws, rods, and other apparatus for raising 
and lowering water-tight doors should be provided with proper 
lubrication and guarded where necessary. 

Doors which Close by their own Weight.—Each door of this 
description should be capable of being dropped by means of a 
local releasing gear, which should be workable both from an 
accessible position above the margin jine and from one in the 
vicinity of the door. The gear should be capable of being speedily 
re-engaged to the door from both of those positions, so that if 
the door fails to close when released ii can be closed by manual 
Jabour. <A cataract cylinder or equivalent arrangement should 
he fitted to control each door when dropping. 

If such doors are to be considered as being operated by power 
they should be fitted with releasing gear at the door itself and 
also be capable of being released from the bridge. The releasing 
gear should be so arranged that the hand gear may be re-engaged 
independent of the position of the release controlling gear on 
the bridge, so that should the door fail to close when released 
from the bridge it can be closed by manual labour. The 
arrangements for transmitting from the bridge the power neces- 
sary to actuate the releasing gear and cause the door to drop 
should be satisfactory to the authorities. 

Powcr Pressure Gear for Operating Wster-tight Doors.—When 
power pressure gear is fitted for operating water-tight doors 
the arrangements should comply with the conditions stated in 
this and the following paragraphs. The power should always 
be available and ample for working the doors at sea. The source 
of power should be duplicate, each power unit being sufficient 
to work the whole of the doors. A gauge or indicator should be 
fitted at the central control station showing whether the power is 
available. 

The responsible officer should be able to close the whole of 
the power-worked doors practically simultaneously from a 
central control station on the bridge. With the doors so closed 
those in the vicinity of the doors should be able to open any 
door by operating a handle on either side of the bulkhead, but 
the arrangements should be such that whenever the local handle 
is released the door automatically closes. If the officer has the 


power to open all the doors by means of the central control 
station, those in the vicinity of the doors should be able to 
adjust the arrangement in such a manner as to prevent any 





individual door from being thus opened. It should not be 
possible for the apparatus to be so adjusted as either to prevent 
any door from being closed by the officer or to enable any door 
to be kept open—except by holding on to the local handle—after 
it has been so closed. 

When the central contro] station is not being actuated each 
individual door should be capable of being closed by power by 
means of the local handle on either side of the bulkhead. The 
arrangement should be such that, if the power gear breaks down, 
the closing of the doors by hand is not interfered with. 

The hand-operating gear required to be fitted in connection 
with power-worked doors should be permanently attached to 
the doors unless satisfactory means are provided for speedily 
and reliably engaging it from above the margin line. 

As regards the power to be employed for operating the doors, 
both electric and hydraulic power are at present used for this 
purpose No pneumatic system of operating water-tight doors 
has been submitted to us, nor can we learn that any such system 
has proved satisfactory. We are therefore not in a position to 
recommend the use of pneumatic power at present, though it is 
not desired to exclude the possibility of power other than electric 
and hydraulic being used, should the suitability and practicability 
of such power be proved to the satisfaction of the authorities, 
and should the general conditions laid down in the preceding 

phs be met. 

The fluid used in a hydraulic system should be a non-freezing 
mixture when low temperatures are likely to be encountered. 

Bilge floats so arranged as to close individual doors auto- 
matically when water gains access to either side of the bulkhead 
on which the door is fitted would be desirable if they could 
always be relied on, but we recognise that the position in which 
these floats would necessarily be fitted is not favourable to 
efficiency. We are not, therefore, in a position to recommend 
their compulsory adoption. 

Indicators, Warning Sound Signals, and Means of Communica- 
tion.—Where doors are capable of being closed from a central 
control station an indicator showing automatically whether each 
door is open or closed should be fitted in the vicinity of that 
station. The arrangements at the doors for operating this 
indicator should be such as to minimise the possibility of tamper- 
ing with them in such a way as to cause the indicator to show 
that a door is closed while it is in reality open. 

Doors of types (5) and (6) in passenger, crew, and working 
spaces, which are capable of being closed from a position from 
which the doors are not visible, should be fittedwith sound signals 
for giving warning when they are about to be closed. One 
movement at the closing station should be sufficient both to 
sound the signals and to close the doors, and the signals should 
be capable of working effectively even when the vessel has a list. 

In the case of doors which are not capable of being closed 
from a central control station by the responsible officer, sufficient 
and efficient means of communication by telegraph, telephone, 
or otherwise should be provided whereby the officer may rapidly 
communicate with the members of the staff responsible for 
closing the doors. 

Fitting ot Hinged Doors (Art. X V. (6) 0; Convention).—** Hinged 
water-tight doors in passenger, crew, and working spaces are 
only permitted above a deck, the under side of which, et its 
lowest point at side, is at least 2.13 m. (7ft.) above the load 
water-line, and they are not permitted in those spaces below 
such deck. 

“ Hinged water-tight doors of specially heavy design may be 
fitted above the load water-line in bulkheads between cargo 
*tween-deck spaces. They shall be closed before the voyage 
commences and kept ciosed while at sea by efficient closing 
gear. None of these doors shall be fitted, even at the ends of 
the ship, in a cargo *tween-deck space in the amidship region of 
which *tween-deck space it would not b+ permissible to fit such 
doors. All other water-tight doors shall be sliding doors.’ 

If the number of water-tight doors at or about the stokehold 
level in the machinery space exceeds five, including doors in 
longitudinal as well as transverse bulkheads and doors at the 
entrances of tunnels, all water-tight doors situated below the 
level of the load-water line should be of type (5) or type (6). 
Water-tight doors above the level of the load-water line may be 
of type (3). 

Water-tight doors at or about the stokehold level should be 
vertical sliding doors, but horizontal doors may be permitted 
in tunnel recesses. 

¥ oter-tight Doors to be kept Closed (Article XV. (10) of Con- 
rention.)—‘* All water tight doors shall be kept closed during 
navigation except when necessarily opened for the working of 
the ship, and shall always be ready to be immediately closed.” 

Water-tight doors should be carefully ana efficiently con- 
structed and fitted. Water-tight doors giving direct access 
to any spaces containing bunker coal should, together with their 
frames, be made of cast or wrought steel. In other positions 
doors and frames may be made of cast iron. When screw gear 
is used for operating the door the screw should work in a gun- 
metal nut. 

Vertical doors should have no groove at the bottom in which 
dirt may lodge so as to prevent the door closing pr wh The 
bottom bearing of the door may, however, be of skeleton form 
so arranged that dirt cannot easily lodge. The bottom edge 
of vertical doors should be tapered or bevelled with a view to 
cutting through coal or other obstacles in the doorway. 

The upkeep of the doors should be definitely allocated to 
responsible members of the staff and their efficiency should be 
tested by regular inspection and trial under the actual super- 
vision of a superior officer to ensure that they are kept in good 
condition and ready for immediate use at all times. 

Doors operated by power should be worked at sea not less 
frequently than once every twenty-four hours by means of the 
central control, and by means of the hand gear at least once a 
week. Doors fitted with releasing gear, whether operated from 
a central station or otherwise, and hinged doors should be worked 
at least once every twenty-four hours at sea. Ordinary screw- 
down doors should be worked at sea not less frequently than 
once a week. In addition to the above procedure at sea, water- 
tight door drill should take place under the supervision of a 
responsible officer before the vessel proceeds to sea. The 
closing of the doors at this drill and at sea should be done by 
the members of the crew whose work will be in the vicinity of 
the doors at sea. While at sea the master should, in addition, 
assure himself personally from time to time that the doors are 
in proper working order by means of a surprise test, and the 
result of each of these tests should be entered in the official log. 
This paragraph does not apply to doors intended to be kept 
closed throughout a voyage. 


WATER-TIGHT Doors AND BULKHEADS. 


In the next section of the report horizontal and 
longitudinal division of a vessel is considered. With 
regard to water-tight decks, that is, decks so con- 
structed as to prevent water getting through in an 
upward as well as a downward direction, the report 
says :— 

If a water-tight deck is fitted it should not be below the level 
of the load-water line at any part of its length. 

We have given careful consideration to the question whether 
any increase in the spacing of transverse bulkheads should be 

rmitted if a water-tight deck is fitted. A water-tight deck, 
if suitably placed, is of great value in protecting a vessel against 
the effects of a long ripping blow. In the event of a direct 
collision, however, the water-tight deck may be destroyed and 
in such cases the safety of the vessel will depend mainly or 
entirely on the transverse sub-division ;: therefore any increase 
in the spacing of the transverse bulkheads which may be allowed 
on account of the fitting of a water-tight deck should be limited 





in such manner as not to interfere unduly with the efficiency of 
the transverse sub-division in the event of the ship receiving 
a direct blow on a bulkhead. 


The following important remark on water-tight 
longitudinal bulkheads and inner skins is made :— 


We have given careful consideration to the question of fitting 
longitudinal vertical sub-division, especially in the form of side 
bunkers, and we are of opinion that such sub-division does in 
certain circumstances constitute an addition to the safety of 
the vessel. Extensive flooding of bunkers on one side of the 
vessel, however, might cause a heavy list, and, apart from the 
danger of capsizing, might render it difficult to utilise all the 
boats or to maintain her navigability. Many suggestions as 
to the manner in which such listing might be counteracted have 
been put before us, 4 





Certain of the suggested arrang ts 
consisted of means for allowing water to flow into the side com- 
partments opposite to those damaged, e.g., by means of sea 
cocks or interconnecting ducts. We do not feel justified 
in advising that any of these should be accepted so far as water- 
tight side bunkers for coal are concerned. Arrangements for 
pumping water into such bunkers might, however, be accepted 
if the details were satisfactory, and arrangements for inter- 
connecting oil bunkers or spaces between double skins by pipes 
or ducts might be accepted under the same condition. It must 
be recognised, however, that in the event of an accident causing 
the immediate flooding of the bunkers or other spaces on one 
side, no arrangements would be sufficiently speedy to prevent 
a list developing, and it is therefore necessary that if water- 
tight longitudinal bulkheads or inner skins are fitted, it should 
be proved that the margin line will not be brought under water 
when any space bounded by transverse water-tight partitions 
between the outer skin and the inner skin or longitudinal bulk- 
head on one side is flooded for a length equal to the floodable 
length of the vessel in that region, as determined for transverse 
sub-division only. 

Longitudinal bulkheads and inner skins should extend to a 
deck above the load-line, and the crowns of the side compart- 
ments or spaces should be water-tight. 

The distance of an inner skin from the outer skin at any part 
should not be less than 2ft. plus 2 per cent. of the moulded 
breadth of the ship. 

.The next chapter deals with flooding curves and 
tables and the following one with the strength and 
construction of bulkheads. In the latter reference 
is made to tests with a special cofferdam which was 
described in THE ENGINEER on April 17th last. 
A chapter on bilge pumping arrangements follows 
and the last two deal with existing ships and general 
and miscellaneous recommendations. In the former 
the report says :— 

It has not hitherto been the practice to apply retrospectively 
such requirements as those under consideration, and the variety 
of the arrangements on existing ships is so great that no other 
course appears to us practicable than to consider each existing 
ship on its merits. 

It is the opinion of this Committee that the action of tlhe 
authorities should be primarily directed to diminishing the 
danger to life involved in the carriage of very large numbers of 
passengers on vessels of 295ft. in length and over, which do not 
comply with the standard of safety represented by a factor of 
sub-division of unity, and on smaller vessels which do not comply 
with requirements. 

Several appendices and an index bring this volumin- 
ous report to an end. 





OBITUARY. 


SIR FREDERICK HARRISON, 


WE regret to have to announce the death on Friday 
morning last, in his seventy-first year, of Sir Frederick 
Harrison, who held the position of general manager to 
the London and North-Western Railway from 1893 to 
1909. Sir Frederick commenced. his railway career at 
the age of fifteen in the office of his father, who was the 
general manager of the Monmouthshire Railway and 
Canal Company. When this line was absorbed by the 
Great Western Railway in 1864, he went to the 
Shrewsbury and Hereford Line, where he met the late 
Sir George Findlay, and was taken, later, by him to Euston. 
Subsequently, he became assistant superintendent of the 
Northern Division at Liverpool and superintendent of 
the Chester and Holyhead Division at Chester, and then 
returned to Euston as assistant superintendent of the 
line, becoming later chief goods manager, and, on the 
death of Sir George Findlay in 1893, general manager. 
When Sir Frederick resigned on January 3lst, 1909, he 
was made a director of the company, and later also became 
a director, and subsequently deputy chairman, of the 
South-Eastern Railway and a member of the South- 
Eastern and Chatham Managing Committee. In July, 
1899, Mr. Harrison—who had not then received the 
honour of knighthood—gave evidence before the Royal 
Commission on Accidents to Railway Servants, and 
showed how very careful the London and North-Western 
had been to avoid mishaps to its men and how reliable 
were its reports of casualties to the Board of Trade. 
In 1900 he formed one of the Hospitals Commission that 
inquired into the care of the sick and wounded in the 
South African War, and in 1902 was knighted in recogni- 
tion of the services rendered by British railways in con- 
nection with that war. 








Ir is reported in the Scientific American that most of 
the motor car manufacturers in Germany are working 
twenty-four hours each day in an endeavour to keep up 
with the demands of the army officials, although several 
report considerable private demand. In most of these 
factories there is great difficulty in carrying on the work, 
as so many of their workmen have been called to the front, 
and it is extremely hard to secure skilled labour anywhere 
in the country now. In some cases the men belonging to 
shops engaged on Government contracts have been sent 
back to their work in uniform to enable the work in hand 
to be completed. A number of factories have been taken 
over entirely by the Government, and some nearer to the 
scene of activities have been devoted entirely to repairing 
damages sustained at the front. This is particularly the 
case of Belgian factories. Besides the scarcity of labour, 
the difficulties encountered are in securing supplies of 
rubber for tires and in the transportation of materials 
required, even in the case of Government contracts. 
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RAILWAY Y MATTERS. 


A MESSAGE from Lulea ant announces that the Russian 
railway from 'Tornea to Finnish Karungi, on the Swedish 
frontier, was completed on Wednesday, January 6th. 
Very heavy traffic from all parts of the world now passes 
Karungi, the goods being transported by sledges and sent 
across the river from the Swedish to the Russian terminals. 


In a book of reminiscence by Stanley W. Coxon, just 
published, a story is told of one Flannagan, who was 
reprimanded by his superior for making too extensive a 
report on a derailment. The next time the same accident 
happened Flannagen erred on the safe side, and telegraphed 
to his superior: ‘‘ Off again—on again—away again. 
Donegan.” 

In what is known as the Chicago Terminal District 
there are thirty-eight railway properties, twenty of which 
belong to trunk lines, four are ‘‘ belt ’’ or outer circle lines, 
and ten belong to private firms. The total singie line in 
this area approximates 4000 miles. There are about 1300 
passenger trains, with approximately 200,000 passengers, 
daily, whilst 12,000-loaded freight cars enter and about 
10,000 leave. In addition to the loaded cars ahout 
15,000 tons of small consignments of freight enter, and 
about 10,000 tons are sent out. 

THIRTEEN third-class corridor coaches have recently 
been built by the Great Southern and Western Railway 
Company. They are considered a great advance on 
anything hitherto built in Ireland. They are 57ft. long 
over the headstocks, and are divided into eight com- 
partments. They are lighted by gas carried in cylinders 
of small diameter, well protected by the cross members 
from injury in case of collision or other accident, and 
provided with automatic cut-off valves. They run very 
easily on 5ft. laminated springs. The company has also 
since the war reconstructed nine main-line bogie carriages 
to form an ambulance train, which has done good work. 


Ow1na to the Interstate Commerce Commission requir- 
ing, as from July Ist last, the separation of passenger and 
freight expenditure in an manner identical with the 
separation in receipts, the monthly bulletins of the Bureau 
of Railway Economics are not now as full as they were, 
as only the totals of operating revenue and operating 
expenses are given. The bulletin for the month of Sep- 
tember last shows, however, that the companies were 
then “cutting their garment according to their cloth,” 
as expenses had been reduced to a level corresponding 
to the decrease in receipts. In view of the increase in 
rates sanctioned by the Commission, as mentioned in 
this column in our issue of the Ist inst., matters may now 
be expected to improve. 

Ir was stated in The Times recently that the London 
and South-Western Railway Company has had a survey 
made of the districts served by its lines with a view to 
the selection of suitable places for the growth of sugar 
beet. A meeting of Wiltshire landowners and farmers 
has already taken place at Salisbury, and meetings at 
Yeovil, Winchester and Basingstoke are being arranged. 
Hitherto, all such schemes have come to grief owing to 
the hesitancy of capital to embark in a scheme in which 
it was not possible to guarantee a minimum output. In 
view of the supply of beet from Germany being closed, 
it is thought that the requirements of the capitalists can 
he satisfied. The railway company will, in the event of 
a start being made, secure co-operation between the 
farmer and the manufacturer. 

Like many other features in railway work, the origin 
of the interlocking of the levers in the locking frame with 
the block instruments and letting the trains themselves con- 
trol the block instruments is somewhat obscure. The late 
Sir William Preece and the late Mr. William Langdon 
took out a patent—No. 1268—in 1870 for electrically 
controlling from one box the signals at the box imme- 
diately in the rear. Not much was done by Preece and 
Langdon, because, as the latter used to remark, the 
telegraphs were taken over by the State just then, and 
he and Mr. Preece had no time to follow it up. The late 
Edward Tyer also filed a patent for the same thing— 
No. 2907—in 1869. There is, however, no doubt that 
the first scheme whereby the trains controlled the block 
and the block controlled the signals was the invention 
—No. 662 of 1875—of Mr. W. R. Sykes, who coined the 
phrase ‘ lock-and-block,’’ which is now in general use. 


A SEVERE test was made a short time ago of the hauling 
capacity of the new Great Northern coal engine, No. 456, 
illustrated and described in our last issue. A coal train 
weighing 1200 tons behind the tender was stopped on a 
gradient of 1 in 200 up on a slight curve. The engine was 
then drawn forward a few yards till all the couplings 
throughout the train were tight and stretched. Steam 
was then cut off and the brakes put on. At a given signal 
the regulator was opened and the brakes released. For an 
instant it seemed doubtful if the engine could move the 
train, but it actually succeeded in doing so. We do not 
often hear of tests of this kind, and we think our readers 
will be interested. We may add that this engine and its 
sister have occasionally hauled coal trains weighing 1500 
tons, and that when one was tried on a dynamometer 
car it registered over 5 tons pull at starting and brought 
the dynamometer springs up against the stops! It will 
be recalled that the cylinders are 2lin. by 28in. 


Wzuat is described as the worst panic which has occurred 
in the history of New York’s underground system took 
place on Wednesday morning last, just as crowds of 
passengers were on their way to business. The details 
at present to hand are meagre, but apparently a heavy 
short circuit caused a serious fire and the production of 
vast volumes of acrid fumes and dense smoke. On the 
_current being cut off as many as 300,000 people are said 
to have been imprisoned for the time being in the tubes 
by the stoppage of the trains, and many of those who were 
most exposed to the fumes were rendered temporarily 
unconscious. The tubes were in darkness owing to the 
cutting off of the electric current, and in the panic which 
ensued there was at least one death and over 300 persons 
were injured. The disaster was rendered all the more 
serious’ by the fact that of the hundreds of trains in 
operation all were densely crowded with sitting and stand- 
ing passengers. The work of rescue was carried on by 
firemen, who obtained access to the tubes through man- 
holes and gratings. 





NOTES AND MEMORANDA. 


THE electric furnace is being successfully used in the 
zine industry. There are works in profitable operation in 
Norway, Sweden and Finland, while much skilful experi- 
menting has been done in America. In 1913, 4000 horse- 
power was being used in producing zinc in Scandinavia, 
and 7000 horse-power has been added since then. The 
firms are very reticent about their methods ; in fact, there 
are no reliable published data about their present type of 
furnace. 


In Bulletin 96 of the United States Hygienic Laboratory, 
Elvove compares the Winkler and Levy methods of 
analysis of polluted waters for dissolved oxygen. He 
concludes that the Levy method is decidedly disadvan- 
tageous in comparison with the former ; but that to obtain 
accurate results by the acetate modification of the Winkler 
method the titration should be carried out after the potas- 
sium acetate has remained in contact with the iodine for 
fifteen minutes. The power of potassium acetate to 
counteract the nitrite interference depends on the use of 
an excess, and since the permanganate modification of the 
method is applicable in the presence of both nitrite and 
organic matter, it is preferable in use. s 


In stations of the Edison Electric Illuminating Company 
of Brooklyn, where air-cooled transformers are used, the 
blowers are connected directly to the low-tension windings 
of the transformers. By this means the blower motor is 
automatically started and stopped when the transformer 
is energised or de-energised respectively. A pin-wheel 





draught indicator is attached to each transformer above 
the air outlet, so that the station operator is able to tell | 
on closing the transformer switch whether the blower | 
motor is operating properly. The blowers deliver air | 
to a common duct, which is norrnally divided into sections | 
by dampers. In case any particular blower motor becomes 
inoperative, the transformer which it cools may be supplied 
with air from the common duct by opening the dampers 
at each end of its duct section. 


A FEW exceptions to those substances which undergo 
the usual shrinkage during the process of solidification 
are pointed out by the Mechanical World. These excep- 
tions include cast iron, antimony and bismuth. When 
melted cast iron is poured into a mould it expands in 
solidifying and presses into every part of the mould. The 
pattern in the casting is therefore as clearly traced as it 
was in the mould. After it has changed from a liquid to 
a solid, however, the order is reversed, and in cooling down 
from the first stage of solidification to normal temperature 
a shrinkage of about one-eighth of an inch to the foot 
takes place. A clear-cut cast cannot be obtained from 
lead. which is one of the reasons why antimony is made a 
constituent of type metal. Gold coins have to be stamped ; 
they cannot be cast so as to produce a clear-cut design. 


AN important discovery, says the United States Consul at 
Colombo, has just been made in the use of cocoanut water 
as a rubber coagulant. This new method, if as successful 
as experiments would indicate, should prove a great boon 
to the Ceylon rubber industry. Millions of gallons of 
cocoanut water which now runs to waste on estates in 
copra drying and desiccation mills can be utilised as a 
profitable by-product, besides producing a superior 
coagulant in making rubber. Details of the process are 
not now available, but it is understood that the cocoanut 
water is allowed to ferment for four or five days, after | 
which it can be used immediately for coagulating latex. 
One to two ounces of the fermented liquid will coagulate 
one pint of pure latex. It is said to produce a better 
rubber than that procured by the present method of 
using crude acetic acid, especially as far as colour goes. 
Experiments are being carried on to determine how long 
the liquid will keep and how practicable it will be to 
transport it from the cocoanut plantation to the rubber 
estates. 


Warittnc on “‘ Deep-water Concreting through a Tube,” 
in Concrete and Constructienal Engineering, Mr. E. B. Von 
de Greyn says concrete deposited in deep water through 
a pipe should be of a mushy consistency in order that it 
may flow easily after leaving the end of the pipe under the 





surface of concrete just previously deposited : it will then 
spread more evenly after leaving the pipe, thus avoiding | 
the formation of hillocks and making it unnecessary to | 
change the position of the tremie in a horizontal direction ; 
as frequently as would be the case if drier concrete were | 
used. Also it will not choke the pipe. A little experi- 
menting at the outset will soon indicate how much water 
should be used in each batch. After the proper amount 
is determined it should be regulated by a gauge so as not 
to vary, consideration being given, of course, to appreciable 
changes in the amount of moisture in the aggregate. 
Mushy concrete deposited in water should have an excess 
of cement. There is a loss of cement due to the excess 
water in the concrete finding its way out and carrying a 
portion of the cement, which is found in the laitance on 
top. A 1:2:3 mixture is recommended. 


In the modern electric generating station the protective 
devices represent the highest class of design and work- 
manship in the entire installation, while the cost of the 
switchboard frequently nearly equals that of the plant 
controlled by it. In the old days, however, says J. 
Gardner, writing in Vulcan, few or no protective devices 
were installed. For instance, in a power station still 
running there are several 2000-volt 300-kilowatt single- 
phase generators controlled by open single-pole switches 
of the simplest type and without even a fuse in circuit ; 
one side of the system is earthed. Everything operates 
quite satisfactorily until a cable goes to earth or someone 
makes a mistake ; then there is a serious accident. A case 
of this kind recently occurred. A direct-current generator 
coupled to a steam engine was being run up in readiness 
for paralleling with other machines. When the volts 
were about. 100 the attendant closed the main switch of 
this machine by mistake. Although the fault was dis- 
covered immediately, the rush of current into the machine 
pulled the armature winding partly round the core, and 
some of the commutator segments were nearly forced out. 
of the V rings. The driving pins in the armature were 
sheared off and the insulation of the core was damaged. 





The armature had to be entirely re-wound and the com- 
mutator, rebuilt. 


MISCELLANEA. 


Two more prizes of war, one a German auxiliary schooner 
of 500 tons gross and the other the German steamer 
Wilhelm Behrens, of 1260 tons gross, were sold by auction 
on Wednesday, January 6th, at the Baltic Exchange by 
order of the Marshal of the Admiralty. The schooner 
was bought by Mr. G. H. Bryde, of Christiania, for £4950, 
and Mr. Alfred Calvert, of Goole, bought the Wilhelm 
Behrens for £11,550. While the conditions of sale per- 
mitted the purchase of the schooner by anybody except 
an alien enemy, the steamer could not be bought by or on 
behalf of any foreign person or company. 


AtTHouGH the low-price electric passenger vehicle 
which it is said now is under contemplation by Thomas A. 
Edison and Henry Ford stili remains beneath the horizon, 
low-priced electric freight vehicles bid fair soon to be 
common. Within the past few months two vehicles of 
the kind have appeared on the American market. One of 
them is a four-wheeler and the other has but three wheels. 
Both are comparatively light in construction and are 
designed for the cheap and efficient transportation of 
small parcels. That there is a market for vehicles of the 
kind there can be no gainsaying, for the cost of electric 
current steadily is decreasing and the inherent simplicity 
of the cars themselves is their own most potent factor of 
appeal. 

Tue Swedish Legation has issued figures relative to 
the import of copper into Sweden, which show a general 
increase for 1914 of 2,179,374 kilos. But it is stated that 
of this increase 1,325,040 kilos. fall to the January-July 
period, i.e., before the war, and that the remaining 
854,334 kilos. (855 tons) are more than fully explained by 
the fact that Sweden, as all neutral countries, had to fill 
up her stock of copper for her own army purposes and also 





| for the manufacturing at home of appliances for the 


electrification of great parts of her State railway system 
and for the transformation of her waterfalls into power 
stations, which transformation is actually taking place 
and for which the machinery had hitherto been imported 
to Sweden from Germany. 


AccorDINe to the Mining Journal, the war is likely 
to have a serious effect on the amber trade, as the great 
bulk of supplies is derived from the deposits in the neigh- 
bourhood of Dantzig and Ké6nigsberg. The production 
from the Royal amber mines in 1913 amounted to 427 
metric tons, as compared with 400 tons in 1912. There 
is an increasing demand for raw material to the extent 
of 20 per cent., so much so that the price was advanced 
by the state factory at the beginning of 1914. In addition 
to the ordinary requirements for Europe and America, 
a good trade is done in amber beads for Asia and Africa. 
Some amber is found on the Baltic coast in Russian 
territory in the neighbourhood of Libau, and its occurrence 
haz been noticed in various places in Siberia. ; 


Luoyn’s Register of Shipping for the quarter ended 
December 31st states that, in consequence of the war, it 
is not possible at present to publish the usual information 
regarding the shipbuilding industry throughout the world. 
The returns are, therefore, confined to merchant ships 
in course of construction in the United Kingdom. The 
returns compiled, which only take into account vessels of 
100 tons and upwards, the construction of which has 
actually begun, show that, excluding warships, there were 
462 vessels of 1,627,316 tons gross under construction in 
the United Kingdom at the close of the quarter. Thus the 
tonnage under construction is about 96,000 tons less than 
that which was in hand at the end of the September quarter, 
and about 329,000 tons less than the total twelve months 
ago. 

A MESSAGE from Ottawa states that in consequence of 
the agitation in the Press for the suppression of the export 
of nickel matte to the United States, in order to prevent 
a supply from reaching Germany, the Government has 
issued a memorandum stating that the whole subject 
has been under investigation since the war began, and 
precautions which the British Government had adopted 
to prevent the export to Germany were satisfactory. 
The books of a refining company in New York were 
inspected regularly, and a certain control was also exercised 
over a London company not under German control. 
The memorandum states that Canadian nickel is largely 
used in industries in the United States, and the prohibition 
of exports would produce a great business disturbance 
in that country. 


WIrT#H a view to encouraging the development of new 
industries in the Portuguese Colonies, a decree was recently 
published providing that a concession for the exclusive 
right of manufacture in any part of the Colonies of any 
industrial product not already manufactured there may 
be granted when the public interest requires. Concessions 
will only be granted when the capital for the preliminary 
installation is not below 5000 escudos. In the case of 
industries already established, exclusive rights may be 
granted in respect of. new processes for cheapening, 
improving, or facilitating production. The Government 
may, at its discretion, permit the free importation of 
machinery and materials required for the establishment 
of the industries, as well as of raw material and other goods 
indispensable to the industry and not produced locally. 


As we might well expect, Germany’s export trade in 
clocks, watches and parts thereof prior to the war far 
exceeded that of Great Britain. From a return issued 
recently by the Commercial Intelligence Branch of the 
Board of Trade, we learn that the exports of German 
elocks in 1912 were valued at £1,128,800, and of watches 
at £106,800. Of these, this country took goods to the 
value of £294,750 and £27,550 respectively. The value of 
British clocks exported in 1913 was a mere £45,300 and 
of watches £11,300. Germany showed its dislike for 
British goods by taking only £870’s worth of our clocks 
and £600’s worth of our watches. This country was 
easily Germany’s best customer for both clocks and 
watches, taking as it did over a quarter of her total 
exports in each. The United States came next with some- 
thing less than a tenth, while France and Russia were 
but little behind. Altogether, the Intelligence Branch 
calculates that the. export trade in clocks and watches 
formerly carried on by German and Austro-Hungarian 
manufacturers and now within the reach of our own 
people to capture is valued at over 1} million pounds. 
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BAKERLOO RAILWAY—PADDINGTON TO QUEEN’S PARK EXTENSION 


(For description see page 29) 

















Fig. 8-TOP OF WORKING SHAFT—CAMBRIDGE AVENUE STATION Fig. 9-TUNNEL LEADING FROM ELGIN AVENUE STATION 























Fig. 10—INCLINE LEADING TO QUEEN’S PARE STATION 











Pig. 12—-TOP OF ESCALATOR SHAPT, ELGIN AVENUE STATION Fig. 13-BOTTOM OF ESCALATOR SHAFT, CAMBRIDGE AVENUE STATION 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and d confusion, we find it necessary to inform 
corre: that letters of inquiry to the public and intended 
Sor insertion in this column must in al cases be accompanied by a 
large envelope, legibly directed by the writer to himself, and stamped in 
order that answers received by us may be forwarded to their destination 

No notice can be taken of communications which do not comply with 
these instructions. 

vam All letters intended for insertion in THE ENGINEER or containing 
questions should be be accompaniea by the name and address of the writer, 
not omen for lication, but as a proof of good faith. No notice 

of anonymous communications. 


“er SOW poss pha ast to return drawings or manuscripts ; we must 
therefore request correspondents to keep copies. 


INQUIRIES. 





Novice.—If the nozzle of a blow- <pipe be introduced a short distance 
into the flame of a lamp a little above the wick and air blown through 
the pipe, the horizontai flame thus produced consists of two parts, 

namely, an outer or oxidising flame, at the tip of which there is an 

excess of oxygen heated to a high’ temperature ; and an inner or 
reducing flame, which contains carbonic oxide ‘and hydrocarbons 
heated to a high temperature. 
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Protection against Torpedoes. 


AutTHouGH the cause of the sinking of the Formid- 
able in the Channel on New Year’s Day is not known to 
the public with any certainty, it is generally assumed 
that either a torpedo or a mine was responsible. If 
a torpedo was really the cause, then the highest praise 
is due to the German submarine which fired it. The 
weather was extremely rough at the time and the 
difficulties to be encountered were enormous; so great, 
indeed, that we are almost prepared to regard them 
as insuperable. If, on the other hand, we accept the 
alternative, we are faced with the problem how 
a German mine got so far west. We say a “ German 
mine,” because there is some reason for believing that 
the Germans are not careful to ensure that their fixed 
mines go automatically out of action, as ours do, when 
they break adrift from their moorings, and they alone 
use the barbarous free floating un-timed mine. Pro- 
bably the Admiralty is in a position to say which of 
these two causes, both of which have elements of 
improbability, was really responsible, and we are not 
likely to know for along time tocome. In the mean- 
while the problem of the resistance of ships to sub- 
marine attack has been raised by this latest loss. 

The subject is one that has attracted a great deal 
of attention in recent years; but, on account of the 
new policy pursued by the Admiralties of most coun- 
tries and of our own particularly, very little is known 
outside a limited circle, as to what steps have been 
taken to guard against this ever-increasing danger. As 
we shall show presently, it is probable that no country 
fully appreciated the submarine menace when the 
war began. Until a few years ago there was never 
any question of armouring ships’ bottoms. It was 
thought that a moving ship could generally manceuvre 
out of the way of a torpedo when it was conscious of 
the direction from which it came, as, for example, 
in the case of an attack from a destroyer. Protection 
then was only needed when the vessel was at rest, 
and for this purpose the torpedo net was given to 
all ships of any size. The net, however, is no longer 
an infallible defence against modern torpedoes, 
and since the development of the submarine, with 
its invisible attack, the stationary or slow moving 
ship is at a great disadvantage. A new method of 
defence is needed. The problem is one of extreme 
difficulty. There are only two lines on which a solu- 
tion is to be sought if complete immunity is to be 
found. Either the bottom plating of the vessel 
must be made so powerful that the explosion of a 
torpedo against it can cause little damage, or means 
must be discovered for keeping the torpedo at a 
distance. In harbour it is not very difficult to 
ensure the latter. Obstacles may be placed to guard 
the entrance and, as a secondary precaution, the 
nets may be lowered on the ships themselves. 
In the open sea such protection is impossible, 
and the only course is to depend upon speed, 
manceuvring qualities, and gun fire. By these means 
the submarine may be driven off or avoided, 
and it is also conceivable that in certain states of 
the sea, when its approach is made visible by its 
wake, the torpedo might be sunk or exploded by gun 
fire with suitable projectiles. Generally speaking, 
however, recourse to such means is out of the question, 
and safety lies only in the discovery and destruc- 
tion or avoidance of the attacking vessel. Where 
the latter is a submarine and the water is broken 
the difficulty is great, and the best defence remains 
irregular speed on an irregular course. We are thus 
left with the fact that no mechanical means have yet 
been discovered to prevent a well-aimed torpedo 





striking its mark with, in the case of older ships at 
least, fatal. effect. The only hope, then, lies in 
so constructing the bottoms of ships that the 
submarine explosion shall do no or only localised 
injury. It is on this line that naval architects are 
working. Whether or not the bottoms of our latest 
ships are armoured we cannot say ; but even if they 
are not, which is probably the case, a form of sub- 
division similar to that employed in recent French 
ships—the Bretagne class, for example—is used. In 
general terms this consists in forming a long internal 
caisson or cofferdam inside the vessel at the vulnerable 
under-water parts. It forms in fact a kind of double 
skinning, only that the space between the outer and 
inner skin is greater than in passenger vessels and the 
inner skin is made thick and of a particularly tough 
kind of steel. Occasionally a flexible diaphragm is 
placed midway between the two skins, and helps to 
protect the inner one against injury. The force 
of the explosion of a mine or torpedo expends 
itself in destroying the outer skin and is unable 
to damage seriously the inner. The ship is, of 
course, badly injured, but not sunk. We 
know that this plan has been adopted in British 
vessels, for Mr. T. G. Owens has stated that “ in most 
of the later ships there are submerged longitudinal 
protective bulkheads to ward against the effect of 
submarine explosions, either from torpedoes or 
mines’ (Inst. N.A.), and we have good grounds for 
hoping that any of our latest battleships and battle- 
cruisers would not suffer the fate of ihe old vessels 
that have been sent to the bottom by the invisible 
attacks of the enemy; but we may ask how long 
after such an explosion would the damaged vessels 
again be available for service. ‘“‘ Sub-division,” said 
Sir John Biles at Newcastle last July, “ naturally 
suggests itself as one means of minimising the effect 
of this damage ; but, when all that is possible in this 
direction has been done, there seems to be no great 
certainty that a battleship will be still a formidable 
fighting machine after having received the successful 
contact explosion of a 2lin. torpedo.” He then 
asked, “Can we do anything in addition to sub- 
division to preserve the ship for effective fighting 
purposes ?”’ and replied, “The effective advent of 
the submarine seems to justify a serious consideration 
of the question of applying armour to the bottoms of 
ships.” Sir John then showed that if the bottom 
was to be armoured with 4in. plates, which he sug- 
gested would be needed, a reduction in speed of two 
knots or a diminution of above-water armour would 
be necessary. Speaking on this paper, Sir Philip 
Watts made one or two remarks that give us some 
insight into the course adopted by the Admiralty. 
He said :—*‘ Defence can be provided by fitting deep 
inner bottom spaces backed with tough protective 
plating, by which the loss of buoyancy resulting from 
a hit may be considerably restricted,” and ‘‘ Up to 
the present time the submarine menace has not been 
considered of sufficient importance to justify the 
adoption of armour for protecting the bottom ; 
although discussed from time to time it has never 
been fitted.” Sir Philip Watts and many others may 
now see reason to alter their views, but it must be 
remembered that with a single possible exception, 
about which little or nothing is known save from 
American sources, no modern big British ship has 
suffered from mines or torpedoes. Only elderly ships 
have been sunk, ships that were built when submarines 
were little considered. On the other hand, it appears 
that the Viribus Unitis was torpedoed recently by 
the French, and it is reported that a modern French 
ship of the Courbet type (1910) has also been struck, 
but in neither case has the vessel sunk. There is a 
rumour also that the Goeben has just been torpedoed 
without sinking. The reason in these three instances 
may be that in not one did the torpedo reach a fatal 
spot, but equally it may be that the new form of 
construction does, at least, save the life of the ship. 


It will be gathered from this brief review of the 
position that whilst armoured bottoms have been 
discussed, they have not been adopted, but that 
practically all recent ships are provided with under- 
water chambers or caissons, or. which the explosions 
of mines or torpedoes can expend themselves, and are 
in other ways sub-divided. The only other protection 
against submarine attack is the mobility of the vessel 
herself and the use of nets. Sub-division does not pro- 
tect a vessel from injury of such a nature that she 
would have to spend many weeks in dock after a 
successful attack, and hence it cannot be regarded as 
final. Weare thus driven to the conclusion either thay 
armouring of bottoms must become a general practice 
or that some entirely new means of repelling or nullify- 
ing attack must be found. Here is a problem upon 
which our readers might exercise their ingenuity. It is, 
we admit, not very promising, but we suggest as a 
course which does hold out some hope of success 
that in the first place means for discovering the 
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position of an unseen submarine might be sought. 
To know the position of your enemy is to win half 
the battle, and if we could discover some device which 
would lend sub-marine eyes to the battleship as the 
aeroplane has lent super-terranean sight to the 
general staff, we should be on a long way to avoiding 
such calamities as have occurred. It is well known 
that all submarines are noisy and that in a submerged 
condition they are driven by powerful electrical 
machinery. We suggest that two lines of research 
are opened by these facts. A modification of the 
submarine bell apparatus now fitted to many merchant 
ships might be used to discover the direction in which 
a submarine lay, or some delicate device which would 
discover its position by magnetic means might be 
invented. The matter, of course, bristles with 
difficulties, which are increased by the fact that the 
information on which invention must be based cannot 
be obtained ; yet the more minds are directed to the 
problem the nearer shall we be to a solution. 


Deck Loads of Timber. 


THE treatment of deck loads of timber is a matter 
about which much apprehension still seems to exist. 
Frequent losses of timber carriers or their cargoes 
some years since prompted our legislators to limit the 
height of load allowed during the winter months to 
3ft. This official “ limitation” at once exonerated 
from responsibility the captains of tender vessels, 
who would previously have hesitated to carry deck 
loads at all, and if they still had misgivings about 
doing so their owners were apt to find less experienced 
men who were willing to make the most of the Govern- 
ment “‘ permission.” 

The fact of the matter is that the suitable height 
of a deck load of timber depends on the proportion 
borne by the breadth of a ship to her draught and to 
her freeboard as measured to the top of her deck 
erections, of which latter the load itself forms part. 
This proportion has in most cases been chosen with 
a view to the carrying of such loads, and the absence, 
or a deficiency of height, of these would be bad for the 
stability and other sea qualities of the vessel, and 
would indeed constitute an evil that might with much 
greater show of reason be legislated against. A 3ft. 
or a 6ft. height of deck load is in most cases either 
too great or too small, and the effect of the limitation 
is merely to eliminate the sense of responsibility pre- 
viously felt by the professional men concerned in 
their dealings with the question. In Germany the 
rule has hitherto been that the captain of a vessel 
is to be held responsible for the loading of his vessel 
in such a way that a suitable minimum of stability 
is ensured. In theory this is an excellent plan. The 
deck load is piled up until the captain, either by rough 
experiment or by the intuition arising from long 
experience is satisfied that the admissible minimum 
of stability is reached. The admissible minimum 
itself provides the best possible conditions for the 
carrying of a deck load of timber, for the reason that 
the motions of the vessel are, under its influence, the 
easiest, and the stresses brought upon the lashings 
are the smallest in amount. This system, of course, 
has disadvantages of its own. Not every captain is 
a man of experience in the carrying of deck loads 
of timber. The man in command may have been 
transferred to the work from some other ship not in 
this particular trade. Then, again, he may not be 
quite a free agent. Stability, moreover, is a treacher- 
ous thing. With a given amount of initial stability 
as “ felt” by the seaman, one ship may be more than 
safe and another dangerous; and direct experience 
is not available, because a captain whose vessel 
capsizes generally goes down with her. But there 
is another factor which plays an important and not 
sufficiently recognised part in the question, and that 
is the degree to which the deck cargo can be regarded 
as a part of the ship. A deck load of timber is held 
in its place by chains and ropes as strongly and 
securely as the best practice admits. But, by 
their own nature and that of the cargo the whole of 
the lashings are subject to a certain amount of stretch. 
In heavy weather they are apt to become gradually 
looser, so that, when the vessel has shipped a sea 
and the timber has by its own buoyancy been raised 
slightly from the deck, the load is able to settle down 
again in a position a very little to leeward of its 
original one. When a ship is steaming with the wind 
partly on her beam a succession of these shifts may 
take place, and the deck load may “ creep ” gradually 
to one side sufficiently to give her an awkward list. 
Water collecting in the now lower-lying lee bilge, the 
burning out of the bunker coal, and sometimes care- 
less work in the engine-room or stokehold, may per- 
haps accentuate the evil till the reserve of stability be- 
comes very much less than that contemplated at 
the outset of the voyage. But another trouble here 





shows itself. The weight of the deck cargo, which 
may sometimes represent a large proportion of that 
of ship and cargo, is, owing to the list, now acting with 
a considerable leverage that is further increased when 
the ship rolls. It may then become a question whether 
any lashings of the ordinary kind that can be applied 
are capable of keeping the deck load from breaking 
loose and being washed partially or entirely over- 
board. Cases are, indeed, on record where vessels 
loading in harbour have lost their deck loads over- 
board when they have by some oversight been allowed 
to take a heavy list. In winter the stability of a 
vessel with a deck load is apt to be still further 
reduced by the soaking and gradual icing up of the 
timber. The extent to which this can take place 
depends on the proportions of the vessel being such 


as to favour the shipping of seas and on the length | 
of time allowed to the ice crust to thicken and accu- | 


mulate, 7.e., on the length of the voyage. The ice 
may represent a very considerable top weight, and 
the allowances that are made for its formation during 
the winter months can in the nature of things only be 
rough estimates. This, however, may be said of 
most of the rules of experience of the seaman. It 
would appear, then, that legislation might suitably 
be directed, not so much to the regulation of the heights 
of deck loads as to the possibility of making them 
fit to rank as integral parts of the ships that carry 
them. This, again, is a question of cost. A skeleton 
erection on the deck of a ship equal in transverse 
strength to the rest of the hull, could, of course, be 
made to harbour a cargo of timber just as securely 
as the hold. To specify just how this should be 
done is perhaps unnecessary. It could safely be 
left to the ship classification societies to approve the 
arrangement and scantling of ihe parts of the struc- 
ture in view of the work required of it. That such 
a measure would materially increase the cost of the 
carriage of deck loads of timber is a certainty, and it 
is possible that the practice of carrying such loads 
would, in consequence of its adoption, become un- 
remunerative and cease altogether. This, however, 
might be taken to show that their existence was 
unjustifiable. Certainly it would prevent the whole- 
sale jettisonings of timber which take place year by 
year, and which, whether covered by insurance or 
not, represent a dead loss to the nation concerned. 
The point of most importance at the present time 
is to realise that it is not so much the height of the 
deck load as the possibility of securing it properly 
that should form the subject of any regulations that 
may have to be issued. The stability of timber 
carriers cannot be measured by the heights of their 
deck loads. Its regulation, if it is to be attempted 


seriously, must form part of a very much wider | 
scheme that will apply to ships of all types and | 


descriptions. 


Railway Accidents. 


THE railway disaster at [lford.on Friday morning 
last, by which ten passengers lost their lives, is a sad 
commentary on the recent discussion at the Institu- 
tion of Mechanical Engineers. In the discussion on 
the papers on cab signals on the 18th ult., one speaker 
said that he found that the reports on accidents 
inquired into by the Board of Trade showed that 
those alleged to have been due to drivers over- 
running signals numbered during the five years 
1909 to 1913 inclusive only half those that occurred 
in the five years 1899 to 1903 inclusive. The Ilford 
accident happened on the first day in the present 
year, and whilst we regret that the new year should 
have begun so inauspiciously, we are glad that the 
record for last year was not spoilt. The accident 
record for 1914 is an excellent one. If the Carr Bridge 
disaster, by which five passengers were drowned in 
an abnormal flood, could be ignored, we should find 
that only one passenger was killed in a train accident, 
namely, at Cannon-street, on June 27th. This is 
the best record since the years 1908 and 1909. The 
former year, with that of 1901, stands out as having 
a clean bill in the matter of fatal accidents to pas- 
sengers, whilst in 1909 only one passenger was 
killed. The number of servants killed in train acci- 
dents last year was also very low. We have no means 
of knowing yet the exact figures, as the quarterly 
blue-books issued as yet only carry us to June 30th. 
Up to then there had been six servants killed, and 
the only subsequent cases to our knowledge are one 
killed at Fishguard and one at Wantage-road. This 
makes a total of eight—also satisfactory. These 
records are most remarkable when one considers 
the conditions under which our railways have been 
worked since the end of July. Whilst much of the 
ordinary traffic was suspended during August and 
September, its place was taken by the movement of 
troops to the depdts, from the depéts to the places 


of embarkation, the conveyance of recruits to the 
depots, and from the depdts to the training camps. 
Since then there has been almost each week some 
military movement or other. And, over and above 
this, the enormous traffic in naval and_ military 
stores. All this work has had to be handled at high 
pressure and by a staff considerably reduced in 
number owing to so many having joined the Colours. 
That this has been done without serious acciden( 
is a remarkable testimony to the fact that our rail- 
waymen, as well as our sailors and soldiers, keep coo! 
in the hour of trial. 











MECHANICAL STOKERS ON AMERICAN 
LOCOMOTIVES. 
No. I. 


A NOTABLE feature in the development of the 
locomotive engine in the United States is the ever- 
increasing size and power of the main line engines for 
heavy goods service. This feature is one of general 
or universal application, and is quite apart from the 
occasional recurrence of the one “ largest engine in 
the world.’ This situation, which is due to the con- 
| ditions under which railway traffic is operated on 
| American railways, is peculiarly favourable to the 
| development and introduction of mechanical stokers, 
| in view of the great coal consumption of these large 
| engines, 

For many years the tendency has been to consolidate 
| the through goods and mineral traffic into trains of 
| enormous size and weight in order to keep down the 
| number of trains and to meet the insistent demand 
| for reduction of working cost to a minimum. ‘To 
| provide the power necessary to haul these great 
| trains, of 3000 to 6000 tons, the locomotives have 
| been developed into machines of vast size and 
enormous total weight. But at a certain point the 
|} human element enters and proves to be a limiting 
factor in railway working. The large locomotive 
| is a ravenous coal consumer, however economical it 
/may be in relation to the work performed, and it 
| requires a great amount and constant supply of coal 
|to “keep it hot,” especially when working hard on 
| heavy gradients or in bad weather. 

| The capacity of a fireman in shovelling and feeding 
| coal, however, is limited. The most powerful, most 
experienced and most willing man cannot go beyond 
| a certain limit of endurance or capacity, and cannot 
| maintain his maximum efficiency—or rate of firing 
|—at that limit for any great length of time. Thus 
| the efficiency or power of the engine may decline, 
| perhaps at a critical time. It has been stated that 
| on runs of six to eight hours the amount fired is from 
| 3000 Ib. to 5000 lb. per hour, although this has been 
| exceeded in many cases, and in a speciai trial on the 
| Pennsylvania Railroad a man on a three-hour run 
| of 110 miles, with a train attaining a speed of 60 miles 
an hour, handled coal at the rate of 8400 Ib. per hour. 
In locomotive testing plants a rate of 9700 Ib. per 
hour has been reached, but the conditions were not 
the same as on an engine in actual service. 

Under such a severe task the limit of strength 
and endurance of the men has become in some 
cases the governing or limiting factor in the 
problem of reducing the cost of transportation by 
the employment of big engines. The railways have 
not generally admitted that their locomotives have 
reached or exceeded the limits of physical endur- 
ance of the firemen, but it must be remembered that 
every good fireman has not the physical strength 
or stamina necessary for firing the very big engines 
on a long run, even under favourable conditions. 
Then, again, there is a natural tendency of those who 
can meet the requirements to demand higher pay for 
the heavier work. 

With the conditions as outlined above on American 
railways it is easy to see why mechanical engineers 
have given much attention to the design of mechanical 
stokers for locomotives, and why locomotive super- 
intendents are in a receptive mood and willing to 
make trials of the devices and to introduce them in 
regular service in order to meet the demands for 
heavier trains and lower working cost. In fact, their 
special purpose really is to enable the locomotive to 
be worked to its full capacity as a machine throughout 
a long run. This results in increasing the hauling 
capacity, and with the train load increased corre- 
spondingly there is a reduction in the cost of operation 
per ton-mile. 

The practical experiments have extended over a 
number of years on several railways and with a 
number of designs of stokers. As might be expected, 
many of the machines have failed to meet the con- 
ditions and have been abandoned or modified and 
re-modified and re-designed in order to overcome the 
difficulties and weaknesses exposed by the test of 
actual service. That the experimental stage has been 
passed, however, and that there are on the market 
and in regular use mechanical stokers which can be 
relied upon as implicitly as the valve motion or the 
superheater, is indicated by the fact that in 1913 
there were some 300 locomotives running and 300 
more under construction equipped with mechanical 
stokers. The equipment on these 600 engines was 
divided almost equally between two different makes 
of stokers of two distinctive types, other makes being 
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used only experimentally or in small numbers in 
regular service. Further, the Baldwin Locomotive 
Works alone, in 1913, built 142 locomotives thus 
equipped. 

At the meeting of the American Railway Loco- 
motive Superintendents’ Association in June, 1913, 
the report of the committee on mechanical stokers 
stated the case as follows :— 

“Of the applications of machinery to perform 
what hitherto was accomplished by manual labour, 
few have been more welcomed than the automatic 
or semi-automatic apparatus by which the larger 
locomotive is supplied successfully with fuel at a 
rate and in such a manner as to produce efficiency 
in the operation of the locomotive, with a reduction 
in physical work on the part of the fireman. While 
the machine, like many others—including the loco- 
motive itself—is susceptible of further improvement 
it is receiving benefit as the result of service and 
study, and probably much will be done before per- 
fection is attained. It is also fair to say that the 
stoker has undoubtedly reached a commercial stage 
of development. 

“There is no longer any question but that the 
stoker is of value and a perfectly feasible proposition. 
Recent history very strongly points to the inevitable 
conclusion that the success of the stoker is not 
exclusively of mechanical interest, but an operating 
question as well,” 

This committee in 1911 reported that a mechanical 
stoker is a necessary appliance for locomotives of 
high tractive power which are called upon to exert 
their full capacity for a prolonged period. And 
further, that the large locmotives now being adopted 
would unquestionably render service nearer their 
maximum capacity if the firing was done mechanically. 
The requirements for efficient stoker machines were 
outlined as follows :— 

(1) The stoker should be capable of firing coal in 
excess of the maximum requirements of the engine. 

(2) The fire-box door should be free of any attach- 
ment which would prevent the fireman from giving 
any necessary attention to the fire. 

(3) The handling of the coal should be entirely 
mechanical from the tender to the grate. 

(4) The apparatus should be capable of handling 
bituminous run-of-mine coal, which necessitates 
mechanically operated coal crusher on the tender. 

(5) The stoker should distribute the coal in the 
fire-box in such a manner as to require no assistance 
from the fireman beyond the regulation of the supply 
and possibly the adjustment of the distributing 
appliances. : 

(6) The stoker should maintain an ideal fire for 
economical consumption without the emission of 
black smoke in objectionable quantities. 

(7) The stoker must be thoroughly reliable in 
service, 

In the discussion of that report the requirement 
for the mechanical handling of the coal was objected 
to, partly on the ground that some stokers are not 
thus equipped. But in support of this requirement 
it was stated that the development of a conveyor 
device is a comparatively easy matter and can be 
carried out whenever the firing mechanism of a stoker 
is perfected. However, in 1913 the report gave a 
somewhat shorter statement of “the requirements 
which should be—and, in fact, are being—met in the 
satisfactory locomotive stoker.” 

(1) It should convey coal from the tender to the 
fire-box with the minimum of physical work on the 
part of the fireman. 

(2) It should maintain a maximum steam pressure 
on the locomotive and have a margin for additional 
feeding capacity. 

(3) It should leave the fire-box door and footplate 
as much as possible unobstructed. 

(4) It should maintain an ideal fire for economic 
fuel consumption. 

(5) It should distribute fuel in the fire-box in such 
a@ manner as to reduce to a minimum any necessity 
for disturbing the fire by means of the hook. 

This same committee has pointed out also that with 
the use of superheaters and other devices tending 
to fuel economy there is a greater sustained tractive 
power of the engine. As this is taken advantage of 
the fuel per ton-mile will decrease, but the total con- 
sumption per hour will increase, with the ultimate 
result of making necessary some means of supplying 
the engine with fuel up to its maximum requirements. 
The superheater has made it possible to increase the 
size of the locomotive, and the mechanical stoker 
will make possible a still larger engine. 

With the foregoing statements of conditions in 
view, it may readily be understood that the great 
advantage of the mechanical stoker from the point of 
view of the locomotive superintendent and the 
manager is that it enables the engine to take a greater 
train load with the same consumption of fuel. On the 
Pennsylvania lines west of Pittsburgh some of the 
present engines, which have been equipped with 
mechanical stokers have had the cylinders bored out 
to an increased diameter of lin. in order to take 
advantage of the greater power development due to 
the stoker. Some new engines under construction 
—which were designed before the decision was made 
to equip them with stokers—have had the cylinder 
diameter increased by 2in. for the same purpose. In 
fact, it has been stated by the mechanical officers that 
it is the direct intention to increase the coal consump- 





tion by working the engines up to their full capacity. 
What is wanted is to develop this full power—up to 
the adhesion ratio—and then increase the train loads 
correspondingly. On certain engines having 55 square 
feet of grate it was found that while they should be 
able to burn with reasonable economy 100 Ib. per 
square foot per hour, the average engine consumption 
per hour was only 3500 Jb. with hand firing. Mech- 
anical stokers were applied, therefore, in order to 
make the engines capable of consuming 5500 Ib. per 
hour in regular service. 

There appears to be little, if any, reduction in the 
amount of fuel consumption by the use of stokers, 
even if the engine is worked only at its ordinary hand- 
firing capacity. There may be some economy due 
to the ability of the locomotive to use poorer and 
cheaper grades of coal with efficiency. When 
stokers are first introduced on a railway the fuel 
consumption is apt to be rather high, since the fire- 
men are inclined to work as hard as when firing by 
hand. But this is soon overcome by proper instruc- 
tion and supervision. . 

7ith the mechanical stoker also there is found to 
be 10 to 25 per cent. less smoke, due to the con- 
tinuous feed of the coal in small proportions. This 
means both economy and the abatement of a nuisance 
which is of considerable extent near large cities. 
The fireman necessarily works intermittently. He 
fires a round and then rests. The mechanical stoker 
feeds the coal continuously, and it is the fireman’s 
work to regulate the amount of feed to suit the power 
requirements of the engine. The introduction of the 
mechanical stoker does not mean that the firing can 
be left to take care of itself, for a skilful man is needed 
to watch the machine and regulate the quantity of 
coal so as to maintain the fire suitable to the require- 
ments and to avoid waste of fuel and the blowing off 
of steam. The men do not always take kindly to 
the machine at first, partly because it is an innovation 
and partly because they have a suspicion that it is 
intended to supplant them. After being instructed 
thoroughly they operate the machine successfully, 
but when put on the engine to look after it without 
assistance the efficiency usually goes down. In a 
little while, however, it improves again as the men 
become familiar with the work. 

The mechanical stokers in use are of two general 
types. In the first the coal is fed up from below the 
grates and spreads over the surface by a steady 
continuous motion. In the second it is delivered 
from above and thrown or scattered over the entire 
surface of the fire. More stokers have been designed 
of the latter type than of the former type, probably 
because inventors have hoped to reproduce the con- 
ditions of hand firing. It must be remembered 
that there are great difficulties to be contended with 
in securing a machine that will give successful per- 
formance. This is not so much on account of the 
operations to b@ perfofmed, as on account of the 
limitations of space, the movements of the engine 
—as distinguished from a stoker for a stationary 
boiler—the necessity of keeping within limits of weight, 
and the necessity of having a machine that can be 
relied on to work uninterruptedly and satisfactorily 
for alongrun. With more than 600 locomotives now 
in regular service with mechanical stokers, it is reason- 
able to say that mechanically and commercially 
successful machines have been perfected and put into 
service. The present indications point to a marked 
increase in the use of such appliances. In future 
articles we shall describe several typical stokers. 
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The Railways of Great Britain. By Lord Monkswell. 
London: Smith, Elder and Co. Price 6s. net. 


THE division of this book into five chapters, dealing 
respectively with (1) the East Coast, (2) the railways 
of Central England, (2) the West Coast, (4) the rail- 
ways to the West, and (5) the railways to the South 
and East, presents the difficulty that subjects, applic- 
able more or less to the whole of the railway system, 
have to be dealt with in one or other of the chapters 
and omitted from others to which they may be as 
much or more germane. For instance, the benefits 
and evils of competition, the question of State owner- 
ship, and the construction of the modern railway 
carriage, appear in the chapter relating to the East 
Coast ; superheating of locomotives, the lay-out of 
goods sheds, the question of rates and fares and of 
registering luggage, together with the subject of canals, 
are dealt with under the heading of the railways of 
Central England, whilst speed of trains comes under 
the West Coast and permanent way and signalling 
under the railways to the West. In the excellent 
treatment of the whole subject, however, one gets 
reconciled to the peculiar division in which the varying 
items just named and others are dealt with. 

We do not know whether the author would consider 
himself an authority on railways, we do not think he 
would. but as regards locomotives we must give 
him credit for a knowledge that is refreshingly dis- 
played. We, however, think that his affection for 
locomotive performances carries him away when he 
speaks of the agreement of 1896 between the West and 
East Coast companies as to the minimum timing for 
the Scottish expresses, as having a disastrous effect 





upon the development of the passenger service in 
Great Britain, and where (page 142) he suggests that 
100 minutes, instead of two hours, is the proper time 
for the London and North-Western and Great Western 
expresses between London and Birmingham. 

We appreciate the frank views of the author as to 
the railway service, and agree with him that “the rail- 
way service does not offer any particular facilities for 
a specially good brain to make itself felt. Those 
fortunate persons who have made their way to the 
highest positions would probably be the first to admit 
that their success has been due to a hundred acci- 
dents of influence or luck.” 

That standardisation may be carried too far is an 
opinion wherewith we agree fully, as we do with the 
following further remark on the same subject :— 
“Such improvements as are from time to time 
adopted are generally the inventions of a designer or 
designers already in the service of some railway or 
other. It is, therefore, highly desirable that the 
number of such persons should be as great as possible, 
and, if the designing for all the railways were done at 
one central office instead of a large number of offices 
situated in different parts of the country, as is now 
the case, their numbers would certainly be consider- 
ably diminished.” 

There are a few slips made here and there in the 
book to which attention may be drawn, so that they 
may be corrected in future editions. It is said on 
page 77 that a large number of eight-wheel wagons 
of large capacity are now in use on the Midland, 
North-Eastern and other railways. The Midland 
Company’s annual report, as a matter of fact, shows 
none, and if any other company than the North- 
Eastern be singled out for special mention it should 
be the Lancashire and Yorkshire. The statement 
on page 95 that the West Coast joint stock has the 
Westinghouse brake in addition to the vacuum, is 
not accurate; its use was also discontinued on the 
East Coast joint stock two years ago. The object 
the late Mr. Ramsbottom had principally in view 
when he invented water troughs was not, as stated 
on page 145, to enable long runs to be made, but to 
avoid goods trains occupying the main line for five 
minutes whilst taking water. The “short, cheap 
wooden platform with no _ booking-office and no 
station staff’ cannot be dispensed with where there 
is a level crossing or other convenient point to take 
its place, as the author suggests on page 185, as all 
haltes have to be inspected by the Board of Trade, 
which would not pass such a primitive arrangement. 

We would in conclusion say that there are in the 
book several excellent reproductions of photographs 
and that the letterpress and general get-up are admir- 
able. 
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THE LATEST CAMPBELL OIL ENGINE. 





WE must admit that we are unable to classify the latest 
oil engine put on the market by the Campbell Gas Engine 
Company, Ld., of Halifax. It is not strictly a Diesel, nor is 
it a hot bulb or semi-Diesel as generally understood ; 
it seems, in fact, to have some of the virtues, while omitting 
some of the vices, of each. Probably “ high-compression 
lampless semi-Diesel”” would most comprehensively 
describe it, though that is not strictly accurate, nor is it 
the title which could be used commercially, and ‘‘ com- 
pressor-less Diesel ’’ is the shortest term we can think of 
which would convey to the buyer what he was getting. 
This difficulty of finding a suitable title for the engine 
will indicate that there are points of interest and novelty 
about it, as is indeed the case. 

There would seem to be three main objects which the 
builders had in view in designing the engine; _ first, 
economy comparable with that obtainable with the 
Diesel engine ; secondly, the ability to use all sorts of 
fuel, including those with the highest asphaltic bases ; 
and, thirdly, the absence of any external means of heating 
up—but we will not say that we have ascribed the correct 
order of importance to these three points. The subsidiary 
advantages of cheapness of construction and reliability 
were, of course, also borne in mind. How far economy 
has been achieved can best be seen by reference to the 
results of the test of a single cylinder engine of only 
35 brake horse-power which we print below. 


Summarised Particulars of Tests on 35 Brake Horse-power 
High-compression Oil Engine on Mexican Fuel Oil. 





[Duration —— Average | Revolu- Fuel per 
| oO re) 





Date. B.H.P. | tions per’ B.H.P. 
| test. load. | developed. minute. per hour. 
| Hours. Ib. 

Oct. 14th-15th. . | 24 Full 32.3 226 0.485 
Oct. 15th-16th. . | 24 Full 32 226 0.49 
Oct. 16th-17th. . | 24 | Full 32.4 227 0.485 
Oct. 17th-—18th. . | 20 three-qr. 24.6 230 0.482 
Oct. 17th-18th..| 4 Variable — _ aa 
Oct. 18th-19th..| 20 Halt 16.75 233 0.51 
Oct. 18th-19th. . | Variable — — — 
Oct. 19th-20th..| 20 | Quarter 8.5 240 | 0.656 
Oct. 19th-20th. . | 4 Variable = = os 
Oct. 20th-21st..| 20 Ful | 31 224 0.51 
Oct. 20th-21st..| 1 No load — 240 — 
Oct. 20th-2ist . . | 2 Full 31.7 224 0.51 
Oct. | Maximum 35 220 0.56 


20th-21st../ 1 





This table gives consumption at various loads during 
a seven-day non-stop run conducted by officials of 
the Anglo-Mexican Petroleum Products Company, but 
the trial was carried out with a view to testing the second 
of the desired objects and to see how far the residual or 
fuel oil from the Mexican wells, which contains a large 
percentage of asphalt, could be used without choking up 
the valves, rings, &c., rather than with a view to testing 
for consumption. 

A demand is growing up in various oilfields for engines 
which will show better running results than the steam 
engines now used under grave disadvantages. The latter 
are rendered abnormally uneconomical by the local 
regulations which do not permit of any boiler or naked 
flame being placed within a certain distance from a bore- 
hole. Generators have consequently to be installed in 
batteries in a locality which fulfils these requirements, 
and the steam has to be led over a considerable distance 
to engines placed where the actual power is required. 
The authorities attach the same condition of absence of 
flame to an internal combustion engine, so that blow lamps 
and similar means of preliminary heating, such as are 
used in semi-Diesel engines, and even the electric gear 
as fitted to some gas engines, are not permitted on engines 
placed near the bore-holes. Hence it became necessary 
to devise some means of starting from cold. The Diesel 
engine will, of course, comply with this condition, using 
compressed air to start with, and its principle, as far as 
the ignition of the charge by the heat of compression— 
but no farther—is concerned, has been adopted in the 
Campbell engine, though the compression pressure used 
ismot more than 360 1b. This low compression pressure, 
while still permitting good economy, also allows of a 
cheaper and less troublesome form of construction. We 
have not, however, yet heard of any Diesel engine which 
will satisfactorily run for long periods when using fuel 
with any considerable amount of asphalt in it, and it is 
this part of the problem which presented the most serious 
difficulty. It was overcome by the use of a very high 
injection pressure, so as utterly to pulverise the fuel and 
admit it into the cylinder in a form capable of complete 
combustion. The pressure actually used is, we believe, 
some two or three times higher than the blast air pressure 
used with the Diesel engine, the very thought of which 
is likely to appal those who are acquainted with the diffi- 
cuities entailed even with the—by comparison—moderate 
pressure in that engine. These difficulties, however, have 
been circumvented by boldly dropping blast air altogether, 
and depending upon a pump for the direct injection of 
the fuel at the pressure named. The method by which 
this is carried out will be explained later, but it may here 
be said that it leads to the combustion of the fuel by an 
explosion—that is, by a rise in pressure beyond the 
compression pressure and not by constant pressure com- 
bustion, as with the Diesel engine. Whether any modifica- 
tion of the apparatus for injection can be induced to give 
the flat-topped instead of the peaked diagram, we are 
unable to say, but from what we learned about some of the 
experiments which have been carried out by the firm we 
should think not. 

Thus we have in this new engine a part of the Diesel 
engine, the ignition of the charge by the heat of com- 
pression, but the omission of the other part, the constant 
pressure. We have no need for the preliminary heating 
of a vaporiser by a lamp, for the engine is started by com- 
pressed air, just as with the Diesel, and the compression 
does the rest, and we have the ability to burn any class 
of fuel, though it should be said that gas oil or something 
of a similar nature has to be used for starting up, just as 
petrol is used with some paraffin engines instead of the 
blow lamp. There are, however, some of the crude oils 


which contain such high percentages of the lighter dis- 
tillates that they can be used in place of gas oil. Further, 
we have all these without the need for a very high pressure 





air compressor, which is the source of such a large pro- 
portion of the troubles with the Diesel engine. From this 
it will be realised how difficult it is to find a title for the 
engine, and how far we are justified in calling it a “ com- 
pressorless Diesel.” 

We can now describe the engine, and will deal with a 
two-cylinder horizontal, with cylinders 15in. by 24in., 
giving 120 brake horse-power at 200 revolutions per 
minute, which we were courteously allowed to see on the 
brake in the maker’s works at Halifax. There is little tosay 
about the ordinary working parts, which can be seen in the 
engravings on page 45, and which are much on usual lines 
except that the lubrication of the main bearings and bottom 
ends is of the pump fed drip type, one for which we have a 
great affection for moderate speed engines as the supply is 
always ample and yet under control, and a temporary 
derangement of the pump does not necessarily result in 
damage to, or the stoppage of, the engine. The skew 
wheels for the cam shaft driving spindle are of steel on 
phosphor bronze as the work of driving the fuel injection 
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BREECH END OF CYLINDER 


pump is found to add appreciably to the stresses on these 
parts. The air inlet and exhaust valves are vertical, one 
above and one below the cylinder as usual, affording a 
very nice combustion space—as shown in the drawing. 
The fuel pump is worked off the cam shaft, and has 
ball suction and discharge valves, which we should be 
rather afraid o; for reasons set forth in our recent article 
on the Doxford Diesel engine. The cam operating 
the pump has quite an easy rise and fall. A wedge is 
interposed between the pump plunger and the actuating 
rocker, and operated by the governor, and allows the 
stroke of the pump to be varied in accordance with the 
requirements of the load so that there are no missed 
charges. The pump discharges to the fuel valve chamber 
in the cylinder head, and it is here that the gist of the 
thing lies. The fuel valve is simply a non-return needle 
valve closing a tiny hole in a nozzle projecting into the 
combustion chamber. The outer end of the valve is of 
larger diameter than the other end, and slides in a long 
bush without any packing, and behind it is a very strong 
spring. The pump piles up the pressure in the chamber 
round the valve seat until such time as it exceeds that 
necessary to lift the valve against the spring, owing to 
the difference of area of the two parts of the valve. Thus 
when the pump gives a stroke, the pressure is increased 
and the valve lifts off its seat just sufficiently to permit 
of the escape of enough oil to reduce the pressure again 
below that of the spring, which then closes the valve. 
This involves a certain amount of lag between the pump 
stroke and the opening of the valve, so that the cam 
which operates the pump is given a slight lead, and admits 
the oil at the correct point in the stroke. The mean 
effective pressure is only about 85 lb. with a maximum 
pressure of 530Ib., as shown by the indicator cards ; 
those taken at various loads—which we reproduce—show 


8 Consecutive Cards from R.H. Cylinder 
at Full Load at 200 Revs. H.P. 120, Max. 
Pressure 500. Lbs. 





SS 
FULL POWER CARD 





how instantaneous is the opening of the valve and the 
firing of the charge. We may remark that it is hardly 
possible to appreciate that the valve is lifting at all when 
a rod held in the hand is placed on the back end. We were 
enabled to observe the cloud of pulverised oil from one 
of these fuel valves into the atmosphere on an apparatus 
rigged up in the shop for the purpose, and were much 
interested to note how the shape of the cloud could be 
varied by altering the compression on the spring at the 
back of the valve. It was interesting to note, too, that 
the jet, even when using residual oil, could be lighted by 
means of a match. If the match were held at the correct 
distance from the nozzle to give proper mixtures, the 


charge went off with a flash, whereas if held too near 
the jet, where the mixture would be too rich, or too far off, 
where it would be too poor, the combust 5'n was quite 
slow and the oil could be seen burning in separate little 


RH. Cylinder. 
d, 


Max. Pressure 450. Lbs. 








THREE-QUARTER POWER CARD- 


particles. This jet in the engine itself plays into a sort 
of hot-bulb chamber clear of the water jacket, which gets 
hot enough to ignite a match upon, though we are inclined 
to believe that it is not an altogether necessary part of 
the device. 

The oil which was being used on the occasion of 
our visit, and which was also used in the seven-days’ 


RH. Cylinder. 

No Load. 

200 Revs. 

400 Lbs. Max.Fressure. 








NO_LOAD CARD 


trial already referred to, had a specific gravity of 0.962 
at 55 deg. Fah. The flash-point is 244 deg. Fah., the 
gross calorific value 18,948 B.Th.U., and the viscosity 
at 100 deg. Fah. 1500 secs. We were informed that it 
contains 3.27 per cent. of sulphur and not less than 
24.5 per cent. of asphalt. The method by which this 
latter figure is arrived at is to heat the oil until no further 
vapours are visibly given off and all the residue then comes 
under the term asphalt, whatever its actual composition 
may be. This should be borne in mind in considering 





ACTION 


FUEL JET IN 


the figure, as the percentage is considerably higher than 
that which would be shown by some other test methods. 

After some hours’ running on the brake, the makers 
kindly had the valves—which had been in place for several 
months—taken out for our inspection, and we found that 
the exhaust valve had a film of quite light carbon dust on 
it, easily rubbed off by the hand,- while the inlet valve 
had on its outer side—that is, on the part against the 
stem—a certain amount of harder scale, a little of which 
was to be found round its inner edge, but the seat was 
quite bright; there was no sign of anything gummy. 
We understand that the single-cylinder engine, llin. 
by 22in., giving 31 brake horse-power continuously at 
220 revolutions per minute, which was used in the seven- 
day non-stop run, was examined after having run for 
days without any intermediate cleaning or adjusting, 
and was also found to be in very good condition, and we 
were informed that there was very little deposit in the 
cylinder or on the valves even after the great variations 
from no load to full load comprised in that trial. From 
this it would seem that the engine is capable of satisfactorily 
burning the most unpromising of fuels. 








RED STAR LINER BELGENLAND. 


Ir is rather strange that the launch of a ship carrying the 
immortal name of Belgenland and registered at the port 
of Antwerp should form the closing act in the shipbuilding 
world of the memorable year of 1914. We can only hope 
that by the time the vessel is ready to take up her station 
she may find her port ready to receive her and in the hands 
of its rightful owners. The present ship is the second of her 
name owned by the Red Star Line, and isa great advance on 
her predecessor, which was an interesting ship in the days of 
our very early youth. The Belgenland is being built 
by Harland and Wolff, Limited, and is 700ft. long by 78ft. 
beam, with a displacement of about 33,000 tons, and is 
fitted to carry 660 first class, 350 second class, and over 
2000 third class passengers, and, as is to be expected 
nowadays, has the usual luxuries to be found on the North 
Atlantic service, such as swimming bath, greenhouse, 
gymnasium, children’s playroom, &c. All the cabins 
are electrically heated, while there is also a complete 
system of warm air ventilation and other arrangements 
by which the temperature throughout the ship can be 
regulated according to the weather. 








The machinery is of the type of which Harland and 














Jan. 8, 1915 


THE ENGINEER 








120-B.H.P. HEAVY OIL ENGINE 
THE CAMPBELL GAS ENGINE CO., LIMITED, HALIFAX, ENGINEERS 


(For description see page 44) 
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Wolff, Limited, are the protagonists, and consists of two 
sets of four-crank triple-expansion reciprocating engines 
with cylinders 35}in., 56in., 64in. and 64in. diameter by 60in. 
stroke, which drive the wing propellers, and a Parsons 
reaction turbine driving the central propeller; the latter 
is, of course, non-reversing and can be put out of action 
by a change-over valve when the ship has to be manceuvred. 
The reciprocating engines are balanced, as with all the 
Harland and Wolff engines, on the Yarrow, Schlick, and 
Tweedy system. Ten double-ended boilers, 15ft. Qin. 
diameter by 20ft. long, each with six Morison suspension 
furnaces, supply steam at a pressure of 215 lb. per square 
inch working with natural draught. The usual design of 
the reciprocating engine turned out by this firm is well- 
known and need not be referred to in detail, though it 
may be said that the high-pressure and medium-pressure 
cylinders have piston valves with inside admission, 
the low-pressure having flat valves with ordinary balance 
cylinders. Aspinal’s governors are fitted to the recipro- 
cating engines, but instead of acting direct on the throttle 
they operate the valves of a relay cylinder. A governor 
of the Proell type is fitted on the turbine, where, of course, 
the Aspinal is unsuitable owing to the absence of recipro- 
cating parts, and acts upon the steam cylinder used to 
operate the change-over valves, so that steam is entirely 
shut off from the turbine in case of excessive racing. 
The supply of auxiliary machinery in the engine-room is, 
of course, on an elaborate scale, and consists of the usual 
array of circulating, air, feed, bilge, and donkey pumps, 
&c., together with heaters, evaporators, auxiliary con- 
denser, &c. There is one auxiliary which is of particular 
interest, consisting of a 75-kilowatt auxiliary Diesel engine 
titted well above the water-line, so that in case of emer- 
gency the ship can be lighted and the wireless apparatus 
and boats’ winches can be operated, even though the 
main engine-room is completely flooded; this is in 
addition to the main steam installation, which has a com- 
bined output of 1200 kilowatts. We hope to be able to 
give further particulars of this ship when the time comes 
for her trial trips. 








PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
Sor the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Improving Trade. 


Tron and steel masters in this part of the kingdom 
have begun the new year busily and with excellent pros- 
pects for the entire twelve months. The year has opened 
on a rising market, and in almost every department there 
is good business in hand, with full expectations of much 
more to follow immediately. Consumers will soon have 
to be thinking of ordering in bulk again and values are 
confidently expected to rise soon. There are this week 
prominent iron and steel masters hereabouts who are 
prophesying with considerable confidence a three or four 
years’ trade boom. These optimists include such authori- 
ties as Mr. George Hatton, managing director of the Earl 
of Dudley’s Round Oak Iron and Steel Works, and other 
men of equally well-balanced judgment. The effects 
of the large requirements of material for construction 
purposes in the field of war is apparent both on Birmingham 
[ron ‘Change and in district industries. There is also a large 
absorption of iron and steel for campaigning purposes. 
Money is circulating more freely in the home market, and 
if the rate of progress in the shipping department is slow, 
it is principally because of the dearth of freight accommo- 
dation and the consequent high cost of transport. In 
spite of all difficulties, however, merchants record some 
amount of expansion in the overseas trade. Their main 
difficulties are at home—the difficulties of securing supplies 
from congested works and factories. 


Pig Iron Trade. 


Early last year pig iron displayed much weakness, 
though foundry sorts were in fairly satisfactory demand 
and prices were comparatively good. After the outbreak 
of war the demand for forge iron improved markedly and 
the trade for foundry sorts slumped. Prices for all qualities 
reached a low level in July, smelters having then very large 
stocks on their hands. Several Staffordshire furnaces 
were blown out during the summer. Values advanced 
readily in the early weeks of the war, and then there came 
a record decline until the end of November, when again 
there was a rally, and quotations at the end of the year were 
several shillings better than at its beginning. Stafford- 
shire part-mine forge pigs, which were 52s. to 53s. in 
January, were 51s. to 52s. at the July quartérly meeting 
in Birmingham, 8ls. on September 3rd, and 56s. in 
December. Northamptonshire iron, which stood at 50s. 
to 51s. in January, was down to 48s. to 49s. in July, at 
62s. 6d. in August, and finished up the year at about 
53s. 6d. Derbyshire iron was from Ils. to 2s. better 
throughout the year, and closed 1914 a firm market at 
56s. to 58s. As we step over into 1915 there are indications 
that the reaction which followed the artificial inflation of 
three or four months ago has now disappeared and a new 
buying movement is springing up. It is always one of the 
most satisfactory features of trade when a revival impulse 
proceeds from the bottom, having originated in a demand 
for raw material. Producers are convinced they are on a 
steadily rising market, and are not committing themselves 
ahead. Those who have still current output to dispose 
of were to-day—Thursday—willing to sell at, or a trifle 
above, recent quotations, but only for immediate or early 
delivery. Next week’s quarterly meeting prospects in 
Birmingham are distinctly Inquiries regarding 
forward supplies show a contident feeling. Values have 
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hardened during the past fortnight. The substantial 
stocks in makers’ hands are a steadying factor, but with 
demand showing improvement producers are asking more 
money. Quotations appreciated rather markedly during 
the last month of the year, viz., 3s. to 4s. per ton in 
Derbyshire irons, both forge and foundry, 2s. 6d. to 3s. 
in Staffordshire part-mine iron, and 1s. 6d. in Northampton 
and Staffordshire common forge. Northampton forge is 
now being sold at 53s. and upwards, while Derbyshire has 
recovered to about 56s. up to 58s. There is a specially 
good market for Derbyshire brands. South Staffordshire 
common forge rules on the basis of about 53s. 6d., part- 
mine is quoted at 56s. to 57s., best Staffordshire all-mine 
forge at 80s. to 82s. 6d., best all-mine foundry at 90s., 
and Staffordshire cold blast at 130s. 


An Eventful Year in Galvanised Iron. 


Thanks to the association formed in 1913 to 
control the output, the galvanised sheet trade has saved 
itself some of the price-cutting common to most other 
branches. Until the extraordinary demand of the military 
authorities was expressed, however, prices allowed but a 
very small margin of profit. The high prices of materials, 
in particular spelter, discounted the values even then 
attained. Early in 1914 there were rumours that the scope 
of the association was to be widened to fix minimum selling 
prices. The nearest approach to the arrangement, how- 
ever, Was an emergency measure in September. The 
associated firms came to an agreement with the Govern- 
ment as to the price at which tested sheets should be 
supplied for military purposes. The figure fixed was 
£14, and, by special arrangement with the War-office, 
buying was done only through the official secretaries of the 
association. In the early days of the war spelter was at 
famine prices and £14 10s. and £15 were market prices of 
sheets to the ordinary buyer, while the Government paid 
£14. Then American supplies of spelter began to arrive, 
the price fell, and in sympathy the quotations for sheets 
also moved down. So also did the price charged by the 
association firms to the Government. In August sheets 
were quoted on the Birmingham Exchange £14 10s. to £15, 
but the price dropped to from £13 15s. to £14 7s. 6d. in Sep- 
tember, and to £13 15s. at the quarterly meeting. Since 
then there has been a rapid decline, until to-day, with 
spelter again a rising market, sheets for export are quoted 
£11 5s. to £11 10s. f.o.b, Liverpool. Since September the 
price to the Government has receded in sympathy, until 
to-day it stands at £11 10s. The military demand has 
been very much smaller than was expected. The demand 
for shipment was disappointing throughout the year. 
For the first eleven months shipments totalled 544,261 
tons, valued at £6,944,634, compared with the similar 
period of 1913, a decrease of 156,279 tons, or 22.3 per 
cent., and a decrease of £2,321,595, or 25 per cent., in value 
The probability is that without the disorganisation due 
to the war the year would have been a fairly favourable 
one for the exporter. Up to the end of July there was no 
serious decline either in volume or value in the exports. 
Taking the year as a whole, the British sheet manufac- 
turers’ best customer overseas was again India, with a 
consumption of 192,287 tons, valued at £2,201,804, as 
compared with 213,720 tons, valued at £2,529,079 in 1913. 
Next came Australia, with increased shipments totalling 
102,566 tons, valued at £1,578,854, figures which compare 
with 96,284 tons and £1,449,347 in 1913. Other good 
customers were the Argentine Republic, 24,950 tons, 
valued at £306,685, compared with 68,446 tons, valued at 
£882,868 in 1913; British South Africa, 24,151 tons, 
valued at £281,351, compared with 38,767 tons, valued 
at £480,020; the Dutch East Indies, 24,447 tons, valued 
at £360,735; Canada, 21,994 tons, valued at £303,931, 
compared with 31,568 tons, valued at £461,760; New 
Zealand, 15,760 tons, valued at £232,300, compared with 
20,564 tons, valued at £305,005 ; and Japan, 14,526 tons, 
valued at £206,178, compared with 32,876 tons, valued at 
£492,513. 


Iron and Steel Quarterly Meeting Prospects. 


The January ironmasters’ quarterly meeting will 
be held in Birmingham on the 14th inst. People are now 
discussing its prospects. The bar iron branch reflects a 
somewhat improved tone. Consumers and merchants 
have been operating better. Makers of best bars have 
engagements sufficient to keep them going for some weeks. 
On January Ist, 1914, the Marked Bar Association 
announced a drop in prices from £9 to £8 10s., but on this 
occasion buyers have little expectation of securing more 
favourable terms than the prevailing basis of £9. Second 
class bars have felt the renewed impetus of demand, 
though it has not attained any pronounced character as 
yet. Merchant bars command £7 5s. to £7 7s. 6d., a notice- 
able advance on the month, and common bars for nut and 
bolt work fetch £6 17s. 6d. to £7. Small rounds, squares, 
and flats are offered at £7 10s., three-eighths basis, or 
£7 15s. for steel. Ordinarily there is no price distinction 
between iron and steel, but the stoppage of continental 
supplies of billets and the consequent rise in price have 
given iron an advantage of about 5s. for the time being. 
Rollers of hoops on the Birmingham Exchange to-day— 
Thursday—reported better business and quotations were 
firmer, though local firms are accepting orders at prices 
substantially lower than are ruling in other parts of the 
country. Hoops can be bought in South Staffordshire at 
about £8, while Lancashire and Yorkshire makers name a 
minimum of £8 15s. A new form of query presented to a 
buyer was heard on the steel market this afternoon, 
and it was the subject of considerable congratulatory 
remark. The offer to buy was for “‘ material want2d for 
Sweden,” which the manufacturers, who were asked for 
prices, had never before experienced. The purchase offer 
came from a merchant, who was met with the question, 
“Is it for Germany ?”’ The offer of business, it is 
rumoured, was not repeated. Such a business cuntretemps 
at the present time is distinctly of a warning charactor. 
The recent heavy booking of steel orders for Government 
work and also from Russia has placed makers in an 
excellent position. I hear thst one firm in the district 
has six months’ work on the books. Steel is unquestion- 
ably the strongest section of the Midlands heavy markets 
to-day, and the backbone of the business remains the 
demand of the Admiralty and the War-office. But 
beyond this is a steady and progressive improvement in 
the normal trade, assisted not « little by the new boom 





in shipbuilding, which, by keeping Staffordshire’s norther:, 
steel competitors busy beyond their possibilities of output, 
greatly assists this district to command its own improved 
and still advancing prices. The outlook is considered s\ 
promising that local makers are able to obtain a premium 
on the Association basis, particularly for early deliveries. 
A considerable amount of constructional steel is still bein. 
turned out in the district, chiefly for France and Belgium, 
and it is anticipated that further big orders will be place: 
before the new year is far advanced. In the raw, i.e., thi 
half-products steel trade there is a wide range of prices 

Thus, in the briskest section, steel quotations for billet 

to-day in Birmingham ranged from £5 10s. to £6, and shee: 
bars £5 7s. 6d. to £5 12s. 6d., and there was the curiou 

phenomenon of different firms transposing the value 

of the two descriptions, several of them ranking bars halt 

a-crown above billets. This, of course, is all against thu 
tendency of the past few weeks. 


Ironmakers’ Wages and Engineering Labour Scarcity. 


Midland ironworkers entered upon 1914 with 
a rate of wages which, though substantially lower thai 
had ruled early in the previous year, was on the satis 
factory basis of 10s. 6d. per ton for puddlers. The out 
put, too, though declining, was sufficient to give them ful! 
employment. Production and selling prices, however, 
fell consistently during the first half of 1914, and until the 
fillip of August-September, emphasised by the large with 
drawals of men from industries by mobilisation and enlist - 
ment, short time was added to the disappointment of 
falling rates. Since then, however, there has been little 
short time, and at many works employers have had the 
greatest difficulty in securing sufficient numbers of men. 
If the demand continues to expand, as there appears every 
likelihood of its doing, Midland and Staffordshire iron 
masters will soon have to face a very serious shortage of 
labour. The ascertainment of the Wages Board account 
ants for the January-February period of 1914 reduced 
puddlers’ wages by 6d., and other wages by 5 per cent., 
making the puddling rate, inclusive of the special bonus, 
10s. March-April brought a further reduction of 3d. in 
puddlers’ rates and 2} per cent. in others, and two months 
later similar losses were recorded, the rate being then 9s. 6d. 
for puddlers. No change was made in July—August, but 
in the next two months there was improvement in the 
selling price of iron sufficient to warrant an increase in 
the puddling rate of 6d. and 5 per cent. in the wages of 
other ironworkers. These increases came into force on 
December 7th last and will continue until February 6th 
of this year. This is the maximum for the year and com- 
pares with lls. 3d., the highest point reached in 1913. 
The shortage of labour which has for some time past been 
a marked feature of the Birmingham enyineering trades 
and of other of our industries, continues. A great many 
trades could do with many more and the position is likely 
to become more acute as the many new works now in 
course of construction—principally for the production of 
war stores—are completed. The shortage, too, is not 
confined to the factories only, but has now invaded even 
merchants’ warehouses. Among the many manufacturers 
engaged on War-office orders there is a growing apprecia- 
tion of the utility of the badge which proclaims the 
operative a Government worker. Staffs so equipped, it 
is said, suffer small depletion from enlistment, but where 
men have nothing to show as to their military service con- 
siderable numbers of them are by their fellows persuaded 
to enlist. An interesting additional item concerning 
the employment of Belgian labour, to which I referred at 
length last week, has just been made known. It is that a 
weekly sum of 5s. and upwards is in each case put aside 
from the refugees’ wages for the purposes of repatriation. 
The idea is excellent and will materially simplify the 
return of the greatly injured exiles to their own country 
when peace is negotiated. 


Government Buying and Export Prohibitions. 


A supplement to the Londun Gazette issued this 
week announces that the exportation of motor vehicles 
of all kinds and their component parts is prohibited to all 
foreign ports in Europe, and on the Mediterranean and 
Black Seas other than those of France, Russia—except 
Baltic ports—Belgium, Spain, and Portugal. Happily, 
inquiries made in Birmingham among manufacturers of 
motor cars show that local industry is not likely seriously 
to suffer by reason of the prohibition. Exports to the 
** prohibited ’’ contries have never been large, the chief of 
them being, in 1913, to Italy ; rubber tires and tubes, 
£32,494 : other parts, £56,160 ; and motor cycles, £76,182 
To no other of the countries to which the prohibition 
applies are the exports of much value. The opening of 
the year finds the Coventry engineering trades in the good 
condition which has marked them in certain directions 
during recent months. The production of large guns and 
war material is as active as local factories allow. 


Iron Tube Making Material. 


Wrought iron tube makers, referring to the raw 
material market in 1914, recall that in the early part of 
the year German competition was very severe, and iron- 
makers outside the Association producing gas tube strip 
cut prices very low in order to get business. The tube 
industry has, over the greater part of the year, been on 
reduced output, and the position in the strip rolling busi- 
ness was so bad in May that the Association decided to 
give its members individually a free hand in meeting 
the competition. This in effect dissolved the Association 
so far as its function of fixing minimum prices went, at 
any rate. An attempt was made on the strong August 
market to re-form the Association, but so far no definite 
step has been taken. When 1914 opened the official 
price for strip was £7 2s. 6d. It dropped 2s. 6d. by the 
middle of January, and went steadily downward until 
£6 10s. was quoted at the beginning of May. Then the 
Association gave its members freedom of action, and the 
following week £6 5s. and £6 7s. 6d. were the quotations, 
and up to the time of the outbreak of war £6 2s. 6d. was 
the top price obtainable. With all other classes of iron 
and steel strip spurted upwards in August, until £7 10s. 
to £7 15s. became the general quotation. The tube industry 
took up a larger quantity of material for some weeks to 
meet Government orders, but the price could not be 
maintained, and sales at the end of the year were at or 
under £7 5s. 
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Iron and Steel Trades of North Staffordshire. 


The North Staffordshire steel works are going at 
full pressure, either on Government contracts for shell 
steel or for constructional steel work required in various 
directions in connection with the war. Orders are almost 
entirely for war material, and for ordinary lines there are 
few inquiries. The demand for finished iron is still quiet 
and crown bars and iron plates are quoted at £8 and £9 per 
ton respectively. The outside market for pig iron remains 
inactive and local smelters are using most of the metal 
which is produced here. 


Coal Prices Raised. 


Coal prices are being sharply advanced for all 
descriptions of fuel. The January price lists of Midland 
collieries, including those of Staffordshire, Warwickshire, 
Derbyshire, and Leicestershire, delivered this week 
announced advances varying from Is. to Is. 6d. per ton, 
and on the Birmingham Exchange there was quite a 
+ pannicky ” feeling among sellers, advances for some sorts 
being put at 2s. 6d. and 3s. per ton on the last quotations 
given. These; of course, were fatal to business, but con- 
tracts were made on Is. and Is. 6d. advance. Consumers 
have to pay from Is. 6d. to 3s. per ton more than before 
the outbreak of war and from 2s, 6d. to 4s. more than they 
could buy at twelve months ago. There is a full demand 
for the restricted output of coal. Good business is being 
done on shipment account, and large quantities of manu- 
facturing fuel are being consumed by steel makers. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


A Good Demand for Pig Iron. 


Tut New Year has opened with a strong feeling 
in pig iron.. Demand appears to run on forge sorts, and 
quotations are in some cases withdrawn for foundry iron. 
Steel and kindred products are in strong request also. 
Engineering firms in this district are working overtime, 
some night and day. Many men have gone to the front, 
and there is practically no unemployment here, whereas 
last year the percentage was over 10 per cent. There was 
a firm market, and the attendance on the Iron Exchange 
was good on Tuesday. Both pig iron and steel were firm, 
with prices higher as a rule. Little change in copper and 
sheet lead. English tin ingots higher. 


Quotations. 


Staffordshire, 60s. to 61s.; Derbyshire, 61s. to 
62s.; Middlesbrough, open brands, 64s. to 64s. 6d. Scotch 
(strong): Gartsherrie, 73s.; Glengarnock, 72s.; Eglinton, 
Monkland, 70s. to 71s.; Summerlee, 72s., delivered Man- 
chester. West Coast hematite, 76s.; East Coast ditto, 73s. 
to 74s., both f.o.t. Finished iron: Bars, £8 5s.; Lanca- 
shire hoops, £9 7s. 6d.; Staffordshire ditto, £9 7s. 6d.; 
sheets, £9 7s. 6d. Steel: Bars, £7 15s. to £8; steel hoops, 
£8 15s. to £8 17s. 6d.; plates for tank, girder and bridge 
work, £7 15s.; English billets, £5 15s. to £6; cold drawn 
steel, £10 10s. to £11. Copper: Sheets, strips, &c., £78 
per ton ; small lots, 10d. per Ib.; rods, £76 per ton ; small 
lots, 10d. per lb.; tough ingots, £71 10s.; best selected, 
£70 10s, per ton ; copper tubes, 104d.; solid-drawn brass 
tubes, 84d.; brazed brass tubes, condenser tubes, 94d.; 
condenser plates, 8d.; rolled brass, 73d.; brass turning rods, 
84$d.; brass wire, 8d.; yellow metal, plates, 8d. per Ib. 
Sheet lead, £24 10s. per ton. English tin ingots, £153 per 
ton. ‘ 


The Lancashire Coal Trade. 


There was a fair attendance at Tuesday’s market. 
Enquiry for house coal brisk, accounted for by restricted 
output. Slack and engine fuel was advanced 6d. per ton, 
although officially there was no change. Shipping and 
bunkering coal firm. Quotations :—Best Lancashire 
house coal, 17s. 8d. to 18s. 10d.; good medium, 16s. 2d. to 
17s.; domestic fuel, 13s. 5d. to 14s. 5d.; sereened steam 
coal, 11s. 6d. to 13s.; slack, 8s. 6d. to 10s. 6d. per ton at 
the pit. 


The Engineering Trades. 


In all departments of the local engineering in- 
dustry business has been resumed again in earnest after 
the unusually brief holiday, and the attendance on the 
Exchange on Tuesday last. was above the average, a sure sign 
of trade activity, which was borne out by the rise in the 
price of such a commodity as pigiron. There are not many 
works in this district that are wholly devoid of Govern- 
ment orders, and considerable numbers are engaged almost 
exclusively, either on implements of warfare or tools for 
producing these objects. All our local machine tool 
makers are working to the utmost of their capacity in 
order to assist the armament firms and Government depart- 
ments, and, indeed, no works in the neighbourhood need 
be short of machining if it is equipped with the right class 
of tools. Two important firms—Galloways Limited and 
the National Gas Engine Company—are busy getting 
out the designs for the gas power plant for Palmers’ ship- 
building yard, to which I have previously referred. The 
British Westinghouse Company finds ample employment 
in the turbine and electrical departments. Armstrong, 
Whitworth and Co. are working day and night on orders 
of national ‘mportance, and the leading motor vehicle 
builders are striving to cope with the demands of the Allies 
for machines for transport purposes. Locomotive builders 
are very busy, and the outlook in this branch is extremely 
bright. Some makers of textile machinery have been 
fortunately able to adapt many of their tools which were 
standing idle for the want of orders to the production of 
shells, but generally this is the most depressed department 
in the engineering industry. Up to the end of July the 
export trade had been unsatisfactory, the total for the 
seven months having only been about £4,500,000, but 
since that date the export trade to the Continent has been 
practically at a standstill. In the future textile machinery 
makers will have to devote attention to the production 
of machinery for the utilisation of the cotton waste, which 





formerly went to the Continent, and chiefly to Germany 
and Austria, to be spun into yarns. 


The Cotton Trade. 


Although this trade can by no means be said to 
be flourishing, it is certainly not retrogressing, and some 
improvement can be recorded. There is now probably 
more machinery working than at any time since war broke 
out. Unfortunately, not much in the shape of Govern- 
ment work comes into Lancashire. There is an improve- 
ment in the demands for cloth and yarn from India, but 
China, largely on account of financial vicissitudes, is not 
taking her proper share of Lancashire’s products. The 
requirements for Colonial and for home consumption 
are good under the existing circumstances. The reports 
on the year’s cotton crop point to one of exceptions. size, 
and this fact, coupled with the comparative smallness of 
demand, will probably result in cheap raw material for 
some time to come. 


Barrow-in-FurNEss, Thursday. 
Hematites. 


There is a buoyant feeling in the iron trade just 
now, and makers are doing an increased business in iron. 
The demand has filled out and prospects of a good, steady 
business are bright. The local consumption of iron is 
large and is likely to continue to be satisfactory for some 
time to come, and at the same time on general home account 
there is a good, steady enquiry. Prices are firm with 
parcels of mixed numbers of Bessemer iron at 76s. per ton 
net f.o.b. and special brands at 83s. to 84s. per ton. This 
class of iron is being largely used in the manufacture of 
munitions of war, and the output is heavier than for a 
long time past. Makers without exception are well off 
for orders, and it is quite likely that additional furnaces 
will have to be put into operation. There is no trade in 
pig iron for abroad. Warrants are higher in price and are 
quoted at 70s. per ton net cash. The aggregate of the 
stores represents 4011 tons. 


Iron Ore. 


The iron ore trade is well employed. The demand 
on local account is considerable, and at the same time the 
inquiry on home aceount is satisfactory. Good shipments 
are being made from Cumberland ports to Scotland and 
elsewhere, but not much ore is being sent away from Barrow 
at present. Prices are firm, with good average sorts 
quoted at 13s. to 16s. 6d. per ton, while the best qualities, 
such as those raised at the Hodbarrow mines, in Cumber- 
land, are quoted at 23s. 6d. per ton net at mines. Spanish 
ores are in steady request at 16s. to 18s. per ton delivered, 
but the cargoes arriving at Barrow have not been so 
frequent during the last week or so. For one thing, some 
of the mines in Spain are at a standstill at present. At the 
Newton mines, near Barrow, a labour difficulty, which has 
been going on for the past few weeks, has been terminated, 
and the men are again at work. The dispute was over the 
rate of wages, and now the scale of the district has been 
decided upon. 


Steel. 

In the steel trade there is activity in most of the 
departments at Barrow and at Workington. The output 
of rails is fairly heavy, and shipments are being made to 
the Mersey on overseas account. The demand for rails 
is not over brisk, and the latterly reduced price is still 
quoted, viz., £6 5s. to £6 7s. 6d. per ton for heavy sections. 
Rails of light section are at £7 10s. to £8 per ton and heavy 
tramway sections, which are a limited business, stand at 
£7 15s. per ton. For steel shipbuilding material there is 
a good, steady demand on local as well as general home 
account, and ship plates are at £7 12s. 6d. to £7 15s. per 
ton, and boiler plates at £8 7s. 6d. to £8 12s. 6d. per ton. 
Something has been done of late in billets, and the current 
quotation is £5 10s. perton. Hoops are a steady trade 
at £9 5s. per ton. There is also a fairly good demand for 
other steel sorts for special work, such as shell-making, &c. 


Shipbuilding and Engineering. 
These trades are well employed in every depart- 
ment. At Vickers’ works at Barrow Belgians have been 
started in some of the departments. 


Fuel. 

For coal there is a good demand, with steam sorts 
quoted at 15s. to 16s. 6d. per ton delivered. East Coast 
coke is in full demand at 20s. to 23s. per ton delivered. 
Lancashire sorts are at 16s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Situation. 

THE year has opened very encouragingly in 
every branch of trade, with the exception of the coal 
industry, which is still labouring under many obstacles. 
One expects briskness in trades which have to do with 
war material, but there is also observable a steady expan- 
sion in many departments of general trade. Orders are 
circulating freely in the home markets, and if the rate of 
progress in the shipping department be slow, it is prin- 
cipally because of the shortage of freight accommodation, 
and the consequent high cost of transport. In this direc- 
tion, unfortunately, shippers are evidently not going to 
get much relief, at least for some time. Coal shippers 
complain that there are hardly sufficient steamers to 
fulfil their present reduced requirements, and this is not 
to be wondered at when we take into account the frequent 
losses from mines in the North Sea, the longer time which 
vessels take over their voyage owing to Admiralty restric- 
tions and detentions abroad, and to the relatively slow 
output of the shipyards because of the prior claims of the 
Government for war vessels. The situation may be 
eased when the captured German vessels are released 
from their moorings of official red tape, and are run under 
the management of British owners, but sceing that it 
has taken five months of war to prepare the first sale 
under the present complicated procedure of the Prize 





Courts, shippers must possess their souls in patience 
Meanwhile, freights are going up by leaps and bounds, 
and so far as can be seen for some months ahead there 
seems to be nothing which will act as a check to this 
remarkable increase in rates. The reduction of 4 per 
cent. in the war risks insurance rate is something in favour 
of shippers, but it is of small importance in relation to the 
present inflation cf freights. The iron and steel trades 
are entering upon the year with better prospects. While 
it is true that labour is scarce, that high freights are 
increasing the price of ore, and that pig iron exports have 
dwindled on account of the war, there is a better home 
demand, and a generally firmer tone. It is difficult, of 
course, to predict very far ahead. As in everything else, 
the whole course of things will depend upon the length 
and result of the war, but so far as can be foreseen the new 
year should see a big expansion of the iron and steel 
industry. The engineering and shipbuilding trades are 
also in a very healthy condition, and all indications point 
to a very busy time. 


Workmen’s Patriotism. 


In the present crisis of the country’s history the 
workmen have risen nobly to the situation. It is essential 
that manufacturers should get the utmost production 
from reduced staffs, and with an admirable spirit the men, 
who have been working long spells of overtime, cheerfully 
submitted to the curtailment of the Christmas and New 
Year holidays. In normal times they usually meant the 
loss of some ten days actual working in the shipbuilding 
and engineering trades. It was not altogether a serious 
loss, for advantage was taken of the cessation of work 
to overhaul plant and boilers, while the gain in physical 
efficiency from the labour standpoint was always appre- 
ciable. On this occasion, however, time was so valuable 
that generally speaking as little as possible was made of 
the festive season. It is to the credit of the workmen 
that they are loyally assisting the employers to meet the 
national emergency. This patriotic feeling permeates 
all classes of workmen, showing that they are prepared 
to subordinate personal pleasure to the demands of the 
nation. 


Cleveland Iron Trade Review. 


The past year has been a novel one for those 
engaged in the Cleveland pig iron trade, and the war 
makes a review very difficult, for it has divided the year 
into two very sharply defined periods. On the whole, 
however, the past year has yielded much less satisfactory 
returns than during the preceding year. The volume of 
trade has shown considerable shrinkage, while prices 
have declined. Prior to the war, with trade very quiet, 
makers had to face keen German competition in con- 
tinental markets, and afterwards they were confronted 
by a heavy decline of exports. The year, indeed, both 
before and after the outbreak of war, has been a difficult 
one for the iron trade, for makers have been faced with 
high costs of production coupled with prices barely 
remunerative. But on looking back over the past year 
it is encouraging to note how well the trade has weathered 
the storms which it has had to encounter. One outstanding 
feature of the year is the remarkable steadiness of the 
market. Notwithstanding all the extraordinary events, 
the extreme variation in the quoted prices of pig iron has 
been only 5s. per ton. Taking the year through, prices, 
though too low in relation to the costs of production, 
have remained wonderfully steady, and this is due to a great 
extent to the prudent policy of restriction of output which 
the ironmasters have followed. Makers have taken a 
firm stand as regards the accumulation of stocks since 
the great disaster to the firm of iron merchants some 
eighteen months ago. Towards the end of 1913 when 
trade fell away, instead of piling up their iron in the public 
warrant store, and thus providing more and more counters 
for the speculators, the makers inaugurated a policy 
of restriction, the value of which to the trade has since 
been fully demonstrated. During the past year not a 
single ton of iron has been placed in the store, except by 
one firm. Had the war not intervened, it is possible that 
by this time the amount of iron in the store would have 
been reduced almost to vanishing point. As it is, notwith- 
standing the additions of the last few months, the total 
is lower than it was at the beginning of last year. 
With the output regulated according to the demand, and 
the adverse influence of heavy stocks removed, it was 
possible to keep the market very steady. Up till July 
the stocks, both in the store and in the makers’ yards, 
were very considerably lower than in January. Indeed, 
when the spring trade was at its height the supply of iron 
was barely equal to the demand. Prices advanced slightly 
and would no doubt have risen further but for the keen 
competition on the Continent. During the first two 
months of the war there were heavy accumulations of 
iron in makers’ hands, but improving trade conditions 
have reduced these to easy proportions, and the situation 
in this respect at the close of the year was a great deal 
better than could at first have been anticipated. But 
while ironmasters by their regulation of the output have 
been able to maintain prices at a remarkably steady level, 
that level, owing to the state of trade and the high costs 
of production, has not been sufficiently high to secure them 
a reasonable profit. At the beginning of the year prices 
were at a very low ebb, but the position improved by the 
middle of May, and the price of the standard quality 
hovered about 51s. 6d. until the war broke out. There 
was a rush for iron in the early days of August, and the 
price rose to 53s. 6d. But the rush was of brief duration, 
and prices again declined. The exports fell alarmingly, 
for not only were the belligerent ports closed to Cleveland 
pig iron, but the great confusion into which the financial 
Exchanges were thrown and the uncertainty which pre- 
vailed everywhere, brought business with neutral countries 
almost to a standstill. Quoted prices fell to their lowest 
point in October, but subsequently with a marked im- 
provement in the home market, there was recovery, and 
at the end of the year the quotation for the standard 
quality rose to 54s. 6d., ‘he highest price for over fourteen 
months. 


Pig Iron Market. 
The Cleveland pig iron market has opened the 
year in a very uncertain yet—-tempurarily, at all events— 
a@ very strong position. Outside speculative confidence, 
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based no doubt upon the shortage of materials, the 
relatively higher price of hematite and the activity and 
the very high prices in the finished trades has forced up 
the quotation for Cleveland pig iron to 55s., which is the 
highest figure since September, 1913. On the other hand, 
the shipments have fallen away alarmingly, and stocks, 
both in the makers’ yards and in the public store, have 
heavily increased. But to set against these factors is 
the undoubted increase in the cost of production. Owing 
to the great shortage of labour, ironstone is more costly 
and difficult to obtain, and makers cannot sell at a figure 
much below that now quoted without serious loss. Hence, 
while the quotation is mainly the result of speculative 
influences, it happens that it represents little if any more 
than a payable level to the makers. The home trade 
continues fairly good, but it is, of course, insufficient to 
balance the loss on exports, so that stocks continue to 
accumulate. No. 1 Cleveland has advanced to 57s. 3d.; 
No. 4 foundry to 54s. 6d.; No. 4 forge to 54s.; and mottled 
and white iron, each to 53s. 6d.—all for early delivery. 


Heavy Decline in Pig Iron Exports. 


The effect of the war on the exports of pig iron 
from the Cleveland district is clearly demonstrated in the 
returns for December. During the month the chief 
shipping port was closed entirely on several separate 
occasions by Admiralty order owing to mine-sweeping 
operations in the North Sea between the Tyne and Flam- 
borough Head. The great danger of floating mines, 
indiscriminately sown by a desperate enemy, has naturally 
inclined shipowners to give the Tees a wide berth, and this, 
together with the general scarcity of tonnage, has made 
the shipment of pig iron a matter of extreme difficulty. 
Shipments in December between the two main shipping 
seasons are generally low, and they were expected to be 
lower than last month, but few could have anticipated 
that the total would be actually lower than in August, 
when the war commenced. The total for the month was 
only 21,480 tons—20,930 tons from the Tees and 550 tons 
from Skinningrove—as compared with 66,013 last month, 
a decrease of 44,533 tons. The total last August was 
31,870 tons, and in December, 1913, it reached 107,698 
tons. The latter, however, was rather above the average, 
merchants in that month taking advantage of very low 
freights to expedite deliveries. The total for December 
was by far the lowest for the year, and was indeed the 
lowest for many years past. It should, however, be 
pointed out that the December total would no doubt 
have been considerably higher if the iron for Scotland 
had been shipped in the ordinary way. But owing to the 
closing of Grangemouth to mercantile traffic the great bulk 
of the iron to Scotland has now to be sent by rail, and this 
part, of course, is not included in the coastwise exports. Of 
the total shipments for the month, amounting to 21,480 tons, 
15,456 tons went abroad and 6024 tons coastwise, as com- 
pared with 42,087 tons of foreign and 23,926 tons coast- 
wise in November. In the very attenuated foreign list 
Sweden and Norway come first with 8389 tons, as against 
13,127 tons in November. Italy took only 2900 tons, as 
compared with 14,575 tons; Holland, 280 tons, against 
2285 tons. Coastwise only 2285 tons went to Scotland, 
whose average since the war has been nearly 20,000 tons. 
The balance has no doubt been sent by rail, owing to the 
closing of the port of Grangemouth. Wales took only 
1435 tons, as against 5290 tons in November. As to the 
future, there can be little hope of improvement. The 
fact has to be faced that the North Sea is becoming rather 
more than less dangerous to peaceful shipping. The 
recent German raid with the accompanying mine-sowing 
brings clearly home to the traders of the North-East Coast 
that they are within the war zone, and that being so it 
would be idle to expect that the export trade would not 
suffer. Fortunately, the greater activity of the home trade 
sets off to some extent the slump in shipments. The 
balance has not been by any means redressed, but the in- 
creased trade has been exceedingly welcome in the circum- 
stances. 


Hematite Pig Iron. 


A serious position appears to be inevitable in the 
East Coast hematite pig iron trade unless early and effec- 
tive steps are taken to deal with the great difficulty which 
has arisen in regard to ore supplies. The scarcity of ton- 
nage, the great rise in freights, and the grave risks of navi- 
gation in the North Sea are together preventing adequate 
supplies of foreign ore reaching the district. In present 
circumstances it is vain to hope for any relief as far as the 
North Sea is concerned, and ironmasters and merchants are 
turning their attention to other means of obtaining the 
necessary ore. The obvious alternative seems to be to 
ship the ore to a West Coast port and bring it overland by 
train. Already one or two firms have approached the 
Government with a view to facilitating railway transit, 
and the Government might do something in this connec- 
tion, for the production of hematite is a matter of vital 
concern in the manufacture of war material. But the 
railway companies have already been sounded, and it is 
understood that they are willing to do everything possible 
to supply a sufficiency of trucks. It is, therefore, mainly 
a question of rates, and it should be possible to ship ore 
from Bilbao to Middlesbrough via Liverpool af a total rate 
lower than that now obtaining of entire sea transit. Unless 
deliveries can be adequately arranged for, it is certain that 
very soon a number of hematite furnaces must be put out 
of operation. The makers’ quotations for East Coast 
mixed numbers is now fully 80s., or 5s. above last week’s 
price, though there are some second-hands still willing to 
sell at 75s. 


Iron-making Materials. 


In the foreign ore trade business at the moment, 
as far as merchr its are concerned, is out of the question 
except where they have actual freight in hand. But 
tonnage is very scarce and the freights extremely high. 
As much as I1s., Bilbao-Tees, is said to have been refused. 
In the circumstances it is not possible to fix a quotation, 
but the minimum is probably 25s. for best Bilbao Rubio 
of 50 per cent. quality, ex ship Tees. Coke is easier, and 
the quotation is not more than 17s. 9d. for good medium 
furnace qualities delivered at the works. 


Manufactured Iron and Steel. 


Throughout the Northern district the activity 
in the manufactured iron and steel trades is very marked, 
and the available labour is barely sufficient for require- 
ments. Producers are exceedingly busy, many firms hav- 
ing so much work in hand that they cannot enter into 
further contracts for anything like early delivery. The 
orders held are of a very extensive character, and the 
prospects for a continuance of good trade are bright. 
The shipments of manufactured iron and steel last month 
only amounted to 26,219 tons, the lowest total for the whole 
of the year. Of the total, 15,639 tons went abroad and 
10,580 tons were sent coastwise. Of the customers abroad, 
India and Ceylon, always the largest, took only 3157 tons, 
which is the lowest total for many years past. The 
November total was 13,128 tons. Japan only received 
561 tons, as against 1147 tons ; South America, 1040 tons, 
as against 6999 tons; Australia, 5329 tons, as compared 
with 15,869 tons; and Africa 2716 tons, as against 1597 
tons. Prices of all descriptions of manufactured iron and 
steel are firmly maintained. Common iron bars are £8 to 
£8 2s. 6d.; best bars, £8 7s. 6d. to £8 10s.; best best bars, 
£8 15s. to £8 17s. 6d.; packing iron, £6 5s.; iron ship 
angles, £8; iron engineering angles, £7 10s.; iron ship 
plates, £7 5s. to £7 10s.; steel bars, Siemens, £7 15s.; steel 
bars, basic, £7 10s.; steel ship angles, £7 5s. to £7 7s. 6d. 
steel ship plates, £7 10s.; ; steel boiler plates, £8 5s.; steel 
engineering angles, £5 15s. to £6; steel sheets, singles, 
£8 5s. to £8 7s. 6d.; steel sheets, doubles, £8 10s. to 
£8 12s. 6d.; steel strip, £7 5s. to £7 7s. 6d.—all less 2} per 
cent. Heavy steel rails, £6 5s.; steel railway sleepers, 
£7—net f.o.b. Cast iron chairs, £4 5s.; cast iron pipes, 


l}in. to 2}in., £6 7s. 6d.; 3in. to 4in., £5 7s. 6d.; 5in. to 
8in., £5 12s. 6d.; 10in. to I6in., £5 15s.; 18in. to 24in., 


£5 15s.; cast iron columns, plain, £7 7s. 6d.; floor plates, 
£3 10s.—f.o.r. ‘at makers’ works 
LATER. 


A good business continues to be done by the 
producers of manufactured iron and steel, and they are 
not losing any time in putting up prices. The demand for 
shipbuilding material shows a great expansion, and further 
advances in quotations were made on Wednesday. Steel 
ship plates are now £8; steel ship angles, £7 15s.; and 
steel boiler plates, £8 15s. Quotations for other descrip- 
tions of finished material are unaltered, but show a 
marked upward tendency. 


The Coal Trade. 


A strong tone has developed in the Northern coal 
market. The inquiry is very full for all descriptions, and 
coalowners, despite the restricted condition of transport 
and lessened means of output, are quite in an optimistic 
mood. There is a considerable movement in buying coal, 
and the market is undoubtedly strong. Steam collieries 
could book ahead to a large extent, but they are not willing 
to commit themselves to any great extent, and prefer to 
measure their distances carefully at current quotations. 
The whole condition of the coal trade is, however, still 
dominated by the question of tonnage and transport 
facilities, which in turn are dominated by the changing war 
conditions at sea and also by discharge at destinations. 
Given one of the old-time rushes of tonnage to load, the 
coal market would undoubtedly burst into a ‘‘ boom ”’ of 
magnitude ; but there is, unfortunately, yet no oppor- 
tunity for a surprise of that kind. In the Durham section 
the chief feature is the stronger position of colliery coals. 
Several of last year’s contracts with France, which were 
deferred owing to the war, have been recently put under 
a fresh arrangement, and large shipments are now to go 
forward. Quotations are as follows :—Northumberlands : 
Best Blyths, 13s. 3d.; second Blyths, 10s. 9d. to IIs.; 
unscreened, 10s. to 10s. 6d.; best smalls, 9s.; households, 
14s. to 15s.; Tyne prime steams, 12s. 3d. to 12s. 6d.; 
Tyne second steams, Ils. 3d. to lls. 6d.; special Tyne 
smalls, 9s.; ordinary smalls, 7s. to 7s. 3d. Durhams : 
Best gas, 12s. 6d.; second gas, 10s. 9d.; special Wear gas, 
12s. 9d. to 13s.; smithy, 10s. to 10s. 6d.; coking, un- 
screened, 10s. to 10s. 6d.; coking, smalls, 9s. 3d. to 9s. 6d.; 
ordinary bunkers, 10s. 6d.; best bunkers, 11s. 6d. Foundry 
coke is 19s. to 20s.; furnace coke, 17s. 9d. to 18s.; gas 
coke, 10s. 6d.; best gas coke, 12s. 








SHEFFIELD. 
(From our own Correspondent.) 


The Opening Year. 


NOTWITHSTANDING the grave anxieties associated 
with the present year—and they are grave—business in 
the iron and steel industry of this district has recommenced 
with remarkable buoyancy and confidence, and looking 
ahead one cannot at present, at any rate, discern any limit 
to the present practically all-round demand. Not many 
weeks ago there were those inclined to take a rather 
gloomy view and to fear trade disaster. They were quite 
a small minority, and in the face of present conditions are 
heard very little about now. There are still, of course, a 
few firms which are unable to undertake Government 
work, and which are suffering through the loss of German 
and other continental trade, but in the big majority of 
cases just the opposite is the fact. Moreover, the 
home demand for all kinds of tools, implement parts, 
steel ship castings, &c., appears to be constantly increasing 
in volume, and there is no possible doubt about this 
district benefiting from markets diverted from Germany. 
In instances where German houses had been large buyers 
of steel from Sheffield, attempts are still made, it is under- 
stood, to get orders filled through such neutral countries 
as Holland and Denmark, but it is quite unlikely that, 
innocent as the contracts offered sometimes appear, 
these plans will ever succeed, as Sheffield manufacturers 
are extremely wary and intensely patriotic. 


Shipbuilding Revival. 


Speaking of ships castings, the undoubted 
revival in mercantile shipbuilding is already having a 
good effect in Sheffield in the way of castings and forgings 
of various kinds, turbine drums, and bolts and rivets, and as 
the revival develops—as there is every reason to believe it 
will do so—these departments will be increasingly busy. 








Admiralty work is, of course, taking precedence in all 
the yards, but the wastage in merchant vessels is so great 
that very many important renewals will have to be mad. 
in the near future to meet the demands of commerc:. 
There are large things being done here just now in th 
way of turbine drums for account of home and foreig:, 
navies, as well as much other naval work which may nv 
be particularised. Steel manufacturers generally a; 
experiencing an excellent demand for their products, an 
railway tire contracts, which in other circumstances woul: 
have been placed with continental makers, are comin 
to this district. All kinds of entrenching. tools—shovel 
spades, picks and crowbars—cannot be supplied fa: 
enough. Much the same state of things prevails in tl, 
twist drill section, and sheet metal working machin 
and engineers’ tools figure largely in the orders placed f. 
urgent execution. Crucible steel makers report continue: 
improvement, and there is no cessation in the demand fv 
‘light steels for motor and aeroplane parts, which a: 
being made here in a quality able to withstand the mo: 
modern rifle fire. The great demand for motor vehicle 
of all kinds, including transport vans, armoured car: 
kitchens and workshops for field service, has created . 
pressing need for suitable springs, contracts followin 
contracts for all the Allied Governments. Most manu 
facturers and engineers sharing in this work could do, a 
the moment, with very much larger premises and greate: 
machinery facilities, but the number of vehicles bein; 
turned out weekly and the rapidity with which the wor! 
is being executed are really remarkable. The life of on 
of these vehicles, however, is so comparatively short whe 
run in actual war service that the requirements are no! 
at all likely to experience any falling off for the present 
The only trouble is that the demand cannot be satisfied 
quickly enough. 





Round the Works. 


From what I learn, there is a very large amount 
of steel work finished and awaiting shipment to Australia, 
and a considerable tonnage also for South Africa, but the 
difficulty is the shortage of vessels, so many being required 
for Government purposes. So far as Australia is concerned, 
it seems probable that much of the stuff cannot be got 
off before some time in February. If all goes well 
there should be very heavy requirements from the 
Commonwealth in the way of railway and bridge steel, 
and whilst these will be met, as far as possible, by Aus- 
tralian firms, the bulk will in all probability, find its way 
to the home country. Fresh business in ordinary industrial 
lines includes steel for Chicago, New York, Petrograd, 
Johannesburg and India, tools for Bombay, files for 
Barcelona, saws for Calcutta and other parts of India, 
Kumassie and Algiers, hardware for Mossell Bay, sheep 
shears for East London and Porto Alegre (Brazil), springs 
for Delagoa Bay and Hong-Kong, sickles for Trinidad, 
cutlery for Sydney, and nuts and bolts for Port Sudan. 
From France some very heavy orders for steel products 
are coming forward, and makers of field kitchens find a 
very brisk business. What continues to trouble manu- 
facturers here is the almost unparalleled congestion of 
the railways. It would, perhaps, be no exaggeration to 
say that at the present time thousands of tons of finished 
steel and iron goods are held up either at the works or at 
railway depots, with little immediate prospect, from all 
that can be seen, of being got through. Goods that are 
handled on any one day appear to be well below the normal 
in volume, so that each day must see an addition to the 
tonnage now held up. This applies, of course, to goods 
other than those required for Government purposes, and 
although a tremendous amount of inconvenience and even 
loss is being sustained by manufacturers, the latter seem 
to have lapsed into a more philosophical mood. They 
cannot help themselves, so are determined to make the 
best of their position. What is handicapping the railways 
is that so many of their men have joined the Colours, 
and it is to be feared that some of the others, tempted to 
the steel works, tramways and other occupations where 
rather more money can be earned, are leaving the railway 
service. The demand for additional labour at the various 
works is as clamant as ever, and it seems impossible that 
any decent man in need of work should remain unemployed. 
That is the position in the Sheffield district, and a manu- 
facturer to whom I was speaking this week told me that 
a journey to Glasgow and Newcastle, from which he had 
just returned, convinced him that the same shortage of 
labour was being experienced in those cities. A few weeks 
ago I mentioned that the Government had asked the 
cutlery trade to consider the question of how many razors 
could be supplied each week from Sheffield during the 
present year. The requirement over the year runs into 
millions, and this week the master cutlers have met to 
discuss the question. They, too, are handicapped by the 
large number of their workpeople who have joined the 
Colours, and realising the difficult task before them of 
attempting to meet the demand, have suggested that 
soldiers should be encouraged to find their own razors, 
the Government allowing Is. each, and also that an appeal 
should be made to the public for razors which could be 
ground and renovated for the troops. In the meantime, 
these cutlery firms are working day and night to meet 
Government requirements. 


Pig Iron. 


The success which has been attained in keeping 
open the port of Archangel by means of the new ice-breakers 
is a good point for some of the big Sheffield manufacturers, 
who have been and still are consigning large tonnages by 
that route. So far as the pig iron markets are concerned, 
the feature of the week has been the continued advances 
in hematite. Compared with a very few weeks ago, East 
Coast hematite is almost £1 per ton dearer for Sheffield 
delivery, the quotation now standing at 86s. 6d. for mixed 
numbers. Thereason is largely attributable to the irregular 
manner in which foreign ore supplies are coming forward, 
beside which this make of iron’ is experiencing less com- 
petition from the West Coast. The latter hematite has 
jumped up several shillings during the week and now is 
quoted at 90s., delivered Sheffield. Specifications for 
both makes of hematite are very heavy, but there is not 
much buying movement in forge and foundry irens. 
Derbyshire forge is still at 54s., and foundry about 2s. 6d. 
per ton more. Lincolnshire iron is again quoted at the 
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official figures, viz., forge 56s. 6d. and 59s, 6d. for foundry 
and basic. 


Bar Iron and Scrap. 


The South Yorkshire Bar Tron Association met 
in Sheffield on Monday, when it was decided to make no 
change in the basic price of Crown bars, which therefore 
remains at £8 5s. per ton, less 24 per cent. The demand 
for horseshoe and hoop iron is still active, but generally 
this branch of the industry could do with considerably 
more specifications. In December, however, there were 
signs of an improvement, inquiries being made more freely, 
and it is anticipated that now the year has turned better 
things may be looked for. Scrap iron and steel are in 
request, heavy steel being quoted at 60s., heavy wrought 
iron at 65s., and rolling at 72s. 6d. to 74s. 


Billets. 


There is an upward movement in acid billets, 
Bessemer qualities having risen in sympathy with hematite 
io £8 5s. to £8 10s., and Siemens to £8 15s. to £9. The 
demand for Siemens, in particular, is very heavy in con- 
nection with armament requirements. In basic billets 
u fair business is reported, though the absence of German 
and Belgian competition is being at times nullified by 
billets from Canada and the States. As a rule, however, 
makers are having it pretty well their own way. Hard 
basic billets are steady at £6 15s. and soft qualities at 
£6 5s. per ton, 


Fuels. 


The continued scarcity of empty wagons, with 
the consequent loss of outputs at pits, is keeping the steam 
coal market very firm indeed. The local demand for 
industrial consumption in the heavy armament section of 
the steel trade is on a very large scale, and, of course, will 
continue to be. Shipments are fairly active through the 
Humber ports ; in fact, when all the circumstances are 
taken into calculation they are a good deal heavier than 
might have been anticipated, though the actual falling off, 
compared with a year ago, is in the aggregate a serious 
matter. With regard to the Mersey, a good business is 
passing, both as to bunkering and coastwise trade. In 
view of the uncertainty as to the wagon supply and its 
possible effect on values, collieries do not seem disposed 
to enter into further forward sales except at substantial 
advances, and there can be little doubt that so long as a 
wagon shortage prevails the effect on values will be marked. 
In the smaller fuels the colliery position is very strong. 
Quite a large number of orders are on the books, while in 
many instances contracts are considerably in arrear. 
Current quotations for steam coal are per ton at pits as 
follows :—Best South Yorkshire hards, 11s. 6d. to lls. 9d.; 
best Derbyshire hards, 10s. 9d. to 11s. 3d.; second quality, 
10s. to 10s. 6d.; steam cobbles, 10s. to 10s. 6d. The coke 
market continues to display a hardening tendency in 
sympathy with pig iron, and values are quoted Ils. to 
lis, 6d. per ton on rail at ovens. 





SCOTLAND. 
(From our own Correspondent.) 
War and Trede. 


TRADE during the first seven months of 1914 
was practically without exception very disappointing. 
In almost every branch of industry the demand, both 
on home and export account, was insufficient, and works 
generally were employed much below their producing 
capacities. Not only was this the case, but the importa- 
tion of foreign competitive materials was also having a 
paralysing effect on business, while the same foreign 
materials were also finding their way into markets formerly 
held by British manufacturers. Conditions were becom 
ing worse as time went on, and, generally speaking, the 
prices obtained by home makers left practically no margin 
of profit and in many cases meant actual loss. Shipbuilding 
was quiet, the iron and steel trades were in a state of 
inactivity, while the coal trade, though in a fair position, 
was poor in comparison with the preceding year. The 
outbreak of the war put a new complexion on conditions 
generally, and while the change has occurred too late to 
bring returns up to the standard in 1913, still trade at the 
close of 1914 was in a much more promising position 
on the whole than was the case a few months previous. 
In the first place, a complete change came over the situa- 
tion in shipbuilding circles. Those yards engaged on 
Admiralty work were put under extra pressure to complete 
work on hand, while extra contracts were entered into 
entailing incessant labour for months to come. Further, 
owing to the commandeering of numerous vessels by the 
Government and also to the losses sustained through 
vessels being sunk by German cruisers and mines, there 
was soon a dearth of merchant tonnage, and freights 
assumed an abnormal level. This led to the placing of 
contracts amounting to a considerable tonnage. Simul- 
taneously with the activity at the shipyards, the iron and 
steel industries took a new lease of life, and in several 
instances works have been employed day and night for 
the last four months. The stoppage of imports from the 
Continent had, of course, a good effect on home trade, 
but until conditions became more settled the full benefit 
of the change was not felt. In no trade was the benefit 
more readily felt and welcomed than in the malleable 
iron trade. No deliveries from competitive markets 
could be effected, and contracts could not be fulfilled, 
while former sellers on the Continent could not be com- 
municated with. There was an immediate demand for 
malleable iron in the home markets, and makers found 
themselves with a larger number of orders on their books 
than they had had for a long time. An advance in prices 
quickly followed, and the present price is now £7 12s. 6d. 
per ton, less 5 per cent. After the first rush a lull took 
place, but since the beginning of September a fairly steady 
business has been done, while a strong movement has been 
witnessed during the closing weeks of 19!4, and large 
quantities of material have been booked at current rates. 
The development of the manufacture of machine-made 
horseshoes is a direct result of the war. A large demand 
has been created, and one of the companies in the malleable 
iron trade has erected special plant to cope with the 





demand. The Scotch steel trade also suffered considerably 
through the imports of German plates, which were sold 
at prices quite unremunerative to the home makers. 
Prices at the beginning of 1914 were as follows :—Ship 
plates, £6 7s. 6d.; boiler plates, £7 7s. 6d.; angles, £5 10s. 
per ton—all delivered Clyde or equal, less 5 per cent. 
Ship plates fell to £5 12s. 6d., and boiler plates to £5 17s. 6d. 
Quotations at the close of the year were :—Ship plates, 
£7 5s.; boiler plates, £7 10s.; angles, £7 per ton. The 
export prices of plates have been fixed, and consequently 
are more remunerative. The lowest prices during the 
year were :—Ship plates, £5 15s.; boiler plates, £6 5s.; 
angles, £5 5s. per ton—less 2} per cent f.o.b. at Glasgow— 
and now quotations are :—For ship plates, £7; boiler 
plates, £7 15s.; angles, £6 15s. per ton—less 24 per cent. 
f.o.b. Glasgow. One cannot get away from the fact that 
War-office and Admiralty requirements are largely respon- 
sible for the present condition of trade, but nevertheless 
there are indications of a general betterment in business, 
and makers are viewing the new year with increasing 
confidence. The pig iron trade has been dull throughout 
1914, and it was only in the last month that business took 
a turn for the better. One week was pretty much the 
same as the other, and business all over was lifeless. The 
Glasgow pig iron warrant market, owing largely to trade 
conditions, was also inactive, with the exception of an 
isolated week or two. The aggregate turnover for the 
year was about 420,000 tons, compared with 1,000,000 
tons in 1913, and 3,000,000 in 1912. Prices fluctuated 
very little during the year. The opening quotation in 
January was 50s., and the price advanced slowly until 
53s. 3d. was touched on August 10th. A gradual fall 
took place thereafter to nearly 48s. in the middle of 
October, since when there was a recovery to about 
53s. 6d. per ton. The foregoing prices were for Cleveland 
iron. Scotch hematite was quoted 62s. 6d. in January, 
and the closing quotation in December was about 77s. 6d. 
per ton. The Scotch coal trade was comparatively good 
during the past year, but the finish of the year found trade 
in a better position than had been the case for months. 
The export business on the East Coast has, of course, 
been curtailed to a large extent, and the huge drop in 
the aggregate shipments from Scottish ports is entirely 
due to the drop in this district. The aggregate shipment 
from Scottish ports during 1914 was round about 14,000,000 
tons, showing a decrease of about 2,500,000 tons compared 
with 1913. Generally speaking, the industrial demand is 
now very healthy, and while the export business is cur- 
tailed collieries are finding a ready sale for their pro- 
ductions and stocks show no signs of undue accumulation. 
The trade position all round may be characterised as 
healthy and promising, and certainly more encouraging 
than at the beginning of 1914, 


Timber. 


There is usually a lull in business during the 
New Year holidays, but this has been less in evidence this 
year, and quite a number of transactions has been reported 
during the past week. Although buying may be to some 
extent to cover immediate requirements, it is also probably 
oceasioned by the belief that prices must advance, a 
contingency which may be looked upon as almost certain, 
assuming present freight rates be maintained. The annual 
statement of Clyde stocks shows a considerable reduction 
from last year’s figures, and it applies to almost every 
description of timber, the only outstanding example of an 
increased stock being spruce, which, it is understood, is 
almost entirely held by merchants. Imports generally 
show a substantial decrease compared with 1913, the 
chief exception being Canadian spruce, which is about 
25 per cent. up. The consumption of timber on the Clyde 
for the year, compared with the previous one, is greater 
by about 10 per cent., which may be deemed satisfactory 
under all circumstances. Recent imports have consisted 
mostly of spruce from St. John. 


Pig Iron. 


A healthy tone exists in the Seotch pig iron 
trade, and although business has been quieter during 
the past week, this has been entirely due to the holiday. 
The blast furnaces will, of course, remain in operation 
during the time the consuming works are shut, but owing 
to the strong demand for ordinary and hematite qualities, 
producers will not find the accumulation of stocks at all 
embarrassing. There are sixty-eight furnaces in blast 
at present, the same number as in the preceding week 
and one more than in the same period twelve months ago. 
The Glasgow pig iron warrant market was very strong 
during the past week. The business done amounted to 7500 
tons, including transactions at 54s. 4d. cash. Cleve- 
land iron closed at 54s. 44d. per ton cash buyers, showing 
a gain of 94d. per ton on the week. 


Quotations. 


There has been a further increase in Scotch 
pig iron makers’ prices, which are as follows :—Monkland 
is quoted f.a.s. at Glasgow, No. 1, 65s.; No. 3, 63s. 6d.; 
Govan, No. 1, 64s. 6d.; No. 3, 63s. 6d.; Carnbroe, No. 1 
68s. 6d.; No. 3, 64s. 6d.; Clyde, No. 1, 70s. 6d.; No. 3, 
65s. 6d.;  Gartsherrie, Summerlee and Calder, Nos. 1 
71s.; Nos. 3, 66s.; Langloan, No. 1, 72s. 6d.; No. 3, 
67s. 6d.; Glengarnock, at Ardrossan, No. 1, 71s. 6d.; 
No. 3, 66s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 
65s.; No. 3, 64s.; Dalmellington, at Ayr, No. 1, 66s.; 
No. 3, 64s.; Shotts, at Leith, No. 1, 7ls.; No. 3, 66s.; 
Carron, at Leith, No. 1, 73s.; No. 3, 68s. per ton. 


- 


Finished Iron and Steel. 


The majority of the works have been closed 
during the past week, and will not reopen until Monday 
next. The opportunity will be taken during the stoppage 
to have the plants overhauled and any necessary repairs 
executed. It is expected that black sheet makers will 
make a good start after the holidays, as they have a good 
many orders to execute, but the arrangement under which 
outputs are controlled will probably not enable them to 
increase their production for some time to the extent 
desired. Malleable iron makers are anticipating better 
times in 1915. If sufficient specifications come to hand 
it is not improbable that some of the Combine’s works 
will reopen beforé Monday, the 11th. Some of the works 





engaged on War-office and Admiralty orders have never 
been closed at all. 


Coal. 


Business in the coal trade has been practically 
at a standstill owing to the holidays. Transactions for 
the most part have been confined to odd lots necessary 
to finish steamers and for these lots heavy prices have 
been paid. Collieries generally have a lot of business 
booked for January, and with prices on the present level 
the outlook is very promising. The aggregate shipments 
from Scottish ports during the past week amounted to 
212,654 tons, compared with 204,295 in the preceding 
week and 213,771 tons in the same week twelve months 
ago. Ell coal is quoted f.o.b. at Glasgow, 13s. 9d. to 14s.; 
splint, 13s. to 16s. 6d.; navigations, 14s. 6d. to 15s.; 
steams, lls. to 13s. 6d.; treble nuts, 13s. to 13s. 6d.; 
doubles, 11s. 9d. to 12s. 3d.; singles, 11s. to 11s, 9d. per ton 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coa] Trade. 


THE coal market has to a very large extent 
settled down after the disturbing influences of holiday- 
making last week, although business is not by any stretch 
of the imagination active. Collieries in most cases are 
very busy, but it is principally in supplying coals on con- 
tract rather than in meeting new demands of buyers. 
But while the market has recovered from the indisposition 
to operate inseparably associated with holiday times, 
values are being affected by the insufficiency of tonnage, 
or rather by the unequal distribution of supplies. Some 
collieries are well off in this respect, but others are badly 
in need of ready steamers, and as vessels are being kept 
backward by bad weather the irregularity in market values 
is becoming more conspicuous. The demand for tonnage 
is again giving strength to freight rates, with the result 
that merchants are as far as possible deferring the placing 
of orders and are only getting off their most pressing 
requirements. Both large and small coals are feeling the 
effect, but it is possible that this weakening is only tem- 
porary. The question of outputs is one that is not being 
lost sight of, especially in view of a conference which was 
held this week at the Admiralty, when representatives of 
the colliery owners and the workmen attended. At this 
conference reference was made to a communication sent 
out by Captain Sir H. Greenwood, as representing the War- 
office, to the effect that there were thousands of men 
eligible for enlistment employed in the collieries supplying 
the Navy with coal, and suggesting that the places of 
recruits might be taken by those less fit. Some of those 
present considered that the idea of bringing men from other 
places was impracticable, though all intimated their desire 
to do everything possible to be of assistance. Nothing 
definite was decided upon. 


LATER. 


The dominant factor in the coal market is the tonnage 
question. The amount of business in coal has been com- 
paratively trifling, and although there has been no appre- 
ciable falling away in values, this is so far the reason that 
to reduce prices does not bring more business. Values 
are to a very large extent nominal, but unless tonnage 
comes along better it is difficult to see how current quota- 
tions can be maintained. The market is very irregular, 
but only the buyer in a definite position with a boat is 
able fully to test the position of collieries. There is a 
fair amount of tonnage in South Wales docks, but quite 
a number of steamers are simply taking in bunkers in order 
to proceed in ballast to the States and South America for 
the high freights homeward. This and the fact that 
other steamers are held back by bad weather are un- 
doubtedly prejudicing the position of many collieries 
very seriously. It is well known that merchants have 
a good deal of business which they could place if only 
outward freight rates were within reason, but there seems 
no limit to them. On Tuesday the rate for the Plate 
jumped Is. 6d. to 20s. Alexandria rose about 2s. to 22s., 
and Barcelona improved Is. to 18s. 6d., the highest paid 
for several years. These are rates which prohibit all but 
the most pressing business being arranged, and if merchants 
are to pay such figures and incidentally assist collieries 
in difficulties for prompt orders, then it is the collieries 
that must make concessions on their quotations. The 
market at the moment is in a peculiar condition. Whilst 
it is very irregular and to all appearances is on the verge 
of weakening further to a considerable extent unless 
tonnage comes along, there are sections in which it is 
difficult to arrange coals for early loading and for which 
comparatively high figures are demanded. Some collieries 
have sufficient steamers waiting to load to ensure 
their position for a week or more, while others are pretty 
well starving for the want of supplies. In Monmouth- 
shires, for instance, the best black veins are short of 
stems and are easy, whereas Western Valleys and best 
Easterns are full up. Small coals are inactive, and best 
bunkers at the moment are only worth 13s. 3d. to 13s. 6d., 
and seconds about 12s. 9d. to 13s., but cargo sorts are 
very irregular and have been sold at various prices from 
lls. to 12s. for the superior qualities. Patent fuel is firm. 
Pitwood is steady at 28s. to 28s. 6d. 


Shipments from South Wales Ports. 


Expectations that shipments from South Wales 
ports last week would show exceptionally good results 
owing to the fact that tonnage supplies were better than 
for many weeks previous, were not fulfilled. This 
possibly was due to the fact that coals were difficult to g t, 
and with so many men away with the forces supplies are 
not got from the collieries to the dockside as rapidly as in 
ordinary times. There is no doubt that delays are expe- 
rienced on the railways. The total quantity of coal 
exported foreignwise last week only came to 383,904 tons, 
as against 521,221 tons in the corresponding week of last 
year from Cardiff, Newport, Swansea, and Port Talbot. 
Cardiff alone accounted for 224,044 tons, as compared with 
337,672 tons, the decline thus being 113,628 tons Of the 
quantity sent away last week, 27,633 tons was for Port 
Said, 19,418 tons for Algiers, 17,707 tons for Buenos 
Aires, 10,254 tons for Aden, and 10,422 for Rosario. 
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Newport was not so good last week in its shipments as 
was looked for, the total cleared being 68,337 tons, as 
against 78,486 tons in the corresponding week of 1913. 
Swansea did not do so badly, and on a total of 66,358 tons 
was only down 4132. Port Talbot was only less by 9408 
tons than the total for the corresponding period of last 
year, the shipments last week being 25,165 tons. There 
are as yet no official returns forthcoming from the various 
dock companies as to the actual trade done during 1914, 
but some approximate figures are obtainable in the case 
of Barry. These show that considering all the circum- 
stances the trade—including imports and exports—has 
been well maintained, and although the total does not come 
up to that of 1913, which was a record year, the returns 
maintain the average of the past few years. Coal ship- 
ments are expected to be round about 10,500,000 tons, as 
against 11,081,509 tons in 1913 and 9,767,925 tons in 1912. 
Notwithstanding the shortage of labour and all the adverse 
influences which have prevailed during the past few 
months, the import section of the trade is expected to 
reach record figures and will probably\be about 670,000 tons, 
as compared with 654,670 tons in 1913 and 603,830 tons 
in 1912. The returns for Port Talbot Docks have fallen 
far short of the prospects shown before the outbreak of 
hostilities. Extra facilities had been provided and there 
were hopes of the total trade amounting to the record of 
3,000,000 tons, but the figures for imports and exports 
for the past year are only 2,129,205 tons, as compared with 
2,764,439 tons in 1913. Imports came to 226,670 tons, as 
against 273,254 in 1913, and exports totalled 1,902,535 
tons, as against 2,491,185 tons in 1913. 


Labour Matters. 


The labour position on the whole is fairly satis- 
factory in the coalfield, but at the docks it is more difficult 
to gauge the condition of things owing to the rapid fluctua- 
tion in work. In the ship repairing industry there is at 
the present time a shortage of labour of all descriptions, 
while in the patent fuel line makers could not accept very 
much fresh business because they had not the men to 
turn out heavier supplies. The demand for the sea- 
faring class is sufficient to absorb all the British and 
neutrals that are available ; but as regards dock labourers 
the position is constantly changing. Men are perhaps 
idle for a day or two and then with the arrival of steamers 
laden with grain, iron ore, or pitwood there is more work 
than can be dealt with expeditiously. It requires a very 
little spurt in the import trade to create a shortage of 
labour. The most marked falling off in imports is in the 
general cargo trade, which is more affected by the war 
than anything else. 


Current Business. 


The market opened the week with values of both 
large and small coals easing down in places, and this 
unevenness has developed as the tonnage position grew 
worse, and operations were confined to very small parcels. 
Chartering has been comparatively quiet, the high freight 
rates undoubtedly having a restrictive influence on trans- 
actions. Admiralty coals have well upheld prices, but 
although the Admiralty authorities are taking a fairly 
large quantity of coals, collieries have supplies to spare. 
Best Admiralties nominally rule about 20s. 6d. to 2ls., 
but salesmen indicated to buyers that, provided they had 
definite tonnage in a position to suit the colliery, they 
would accept rather lower figures. Ordinary seconds have 
ruled about 18s. 9d. to 19s., but there are signs of prices 
broadening to 18s. 6d. to 19s. Drys remain much as they 
were last week, but Monmouthshires show most patchi- 
ness. Best black veins are relatively weaker than any 
other section, and as a matter of fact have not been able 
to command any more than Western Valleys. This weak- 
ness in the best black veins is likely to have an adverse 
effect upon other Monmouthshires. Western Valleys have 
ranged about 17s. 9d. to 18s., which is no more than could 
be got for best black veins ; but the tendency is to a shade 
lower figures. No. 3 Rhondda and also No. 2 Rhondda 
have remained very firm and are well stemmed. No. 3 
Rhondda small has been quoted at 15s. to 15s. 6d., while 
for forge nuts as much as 19s. has been asked. Washed 
smalls are generally tight, but bunker smalls and cargo 
sorts have eased down since last week. The former were 
well up to 14s. and the latter up to 12s. 6d., principally 
due to the fact that the Admiralty agents had asked for 
tenders from the collieries for 30,000 tons of bunker quali- 
ties and 20,000 tons of cargo descriptions for delivery over 
three months, the supplies really being for the French 
Government. Prices have gone in, but so far the 
Admiralty agents have not definitely placed the business. 
Values of bunkers have eased down to 13s. 3d. to 13s. 6d., 
and cargoes range now up to about 12s., simply because 
the demand for prompt supplies has fallen off on the 
market ; but it is probable that if the Admiralty authorities 
accept the tenders which have been sent in prices will 
recover. Coke is a firmer market, as also is patent fuel, 
which is now quoted at 18s. 6d. to 19s. The majority of 
the makers of patent fuel have half their men away with 
the forces, so that their production is proportionately 
affected. Pitwood is rather short in supply, but the 
demand also is meagre, with the result that quotations 
remain about 28s. to 28s. 6d. 


Approximate Quotations. 


Steam coal: Best Admiralty large, 20s. 6d. to 
21s.; best seconds, 19s. 3d. to 19s. 9d.; seconds, 18s. 6d. 
to 19s.; ordinaries, 17s. 9d. to 18s. 3d.; best drys, 19s. to 
20s.; ordinary drys, 18s. to 18s. 6d.; best bunker smalls, 
13s. 3d. to 13s. 6d.; best ordinaries, 12s. 9d. to 13s. 3d.; 
cargo smalls, 11s. 6d. to 12s.; inferiors, 10s. to 11s.; washed 
smalls, 12s. to 12s. 6d.; best Monmouthshire black vein 
large, 17s. 9d. to 18s.; ordinary Western Valleys, 17s. 6d. 
to 18s.; best Eastern Valleys, 17s. to 17s. 3d.; seconds 
Eastern Valleys, 16s. 6d. to 17s. Bituminous coal: Best 
households, 19s. to 20s.; good households, 17s. to 19s.; 
No. 3 Rhondda large, 18s. to 18s. 6d.; smalls 15s. to 
15s. 6d.; No. 2 Rhondda large, 15s. to 16s.; through, 
12s. 6d. to 13s. 6d.; smalls, 10s. to 11s.; best washed nuts, 
17s. 6d. to 18s. 6d.; seconds, 15s. to 16s.; best washed peas, 
15s. to 15s. 6d.; seconds, 13s. 6d. to 14s. Patent fuel, 
18s. 6d. to 19s. Coke: Special foundry, 30s. to 32s.; 
good foundry. 25s. to 28s.; furnace, 20s. to 22s. Pitwood, 
ex ship, 28s. to 28s. 6d. 





Newport (Mon.). 


The week opened with little change in values 
from last week, though since then the tendency has been 
towards easiness. Buyers as a consequence are holding 
back in anticipation of closing business on even more 
advantageous terms. Forward business is very slow. 
Approximate values :—Steam coal: Best Newport black 
vein large, 17s. 9d. to 18s. 3d.; Western Valleys, 17s. 6d. 
to 18s.; Eastern Valleys, 16s. 9d. to 17s. 3d.; other sorts, 
16s. 3d. to 16s. 6d.; best smails, 12s. to 12s. 9d.; seconds, 
lls. to lls. 6d. Bituminous coal: Best house, 18s. 6d. 
to 19s.; seconds, 17s. to 17s. 6d. Patent fuel, 18s. to 19s. 
Pitwood, ex ship, 28s. to 29s. 


Swansea. 


Anthracite coals have weil maintained their 
position as regards values. Although tonnage has dis- 
appointed shippers, prices have been very little affected, 
and quotations of large and machine-made coals remain 
pretty steady. Rubbly culm and duff are practically 
unaltered from the low prices ruling. Approximate prices : 
—Anthracite: Best malting large, 22s. to 24s. net; 
second malting large, 20s. to 21s. 6d. net; big vein large, 
19s. 6d. to 22s., less 24 per cent.; red vein large, 16s. 9d. 
to 17s. 6d., less 2} per cent.; machine-made cobbles, 
28s. 6d. to 30s. net ; French nuts, 30s. to 35s. net ; German 
nuts, 30s. to 34s. net; beans, 19s. to 20s. 6d. net; 
machine-made large peas, 12s. 6d. to 13s. net; rubbly 
culm, 3s. 9d. to 4s., less 2} per cent.; duff, 2s. 6d. to 3s. 
net. Steam coal: Best large, 19s. to 21s, 6d., less 2} per 
cent.: seconds, 17s. to 18s. 6d., less 24 per cent.; bunkers, 
14s. to 14s. 6d., less 24 per cent.; smalls, 7s. 6d. to 10s. 6d., 
less 2} per cent. Bituminous coal: No. 3 Rhondda 
large, 19s. 6d. to 20s. 6d., less 2} per cent.; through and 
through, 15s. 6d. to 16s., less 2} per cent.; smalls, 11s. to 
12s., less 2$ per cent. Patent fuel, 15s. 6d. to 16s., less 
23 per cent. 


Tin-plate Trade, &c. 


So far there is very little change in the tin-plate 
industry as a whole in South Wales, though prices have 
rather hardened, and in view of the enhanced price of 
steel bars, the high figure at which tin stands and the cost 
of coal, it is likely that a further advance in values will 
take place shortly. Manufacturers are not disposed to 
book forward at current prices. The scheme for the 
regulation of output has come into operation this week. 
The organisation brought into existence for the control 
of production is called the Tin-plate Conference and 
includes in its membership practically all the owners of 
tin-plate works in South Wales and Monmouthshire, 
there being only about 5 per cent. of all the works that 
are outside. There is now a uniform wage standard 
fully recognised and carried out. Under the new arrange- 
ment, which is for the purpose of maintaining prices, each 
works is allotted a certain output. Those which make in 
excess contribute so much per box for every box in advance 
of the quantity stipulated to the pool, and this goes to 
compensating the works which produce under the limit 
assigned them. Sheet mills continue idle, but the spelter 
works are .very active. At the Mannesmann Tube Works 
overtime has to be adopted, while iron and brassfoundries 
have plenty of work on hand. This week the Blaenavon 
Company restarted its big blast furnace, which will 
mean employment for a large number of hands, many of 
whom had been idle since August last. The second blast 
furnace is ready for restarting, but it is unlikely that 
operations will commence just yet. As the result of the 
report of the auditors for the three months ending Novem- 
ber 30th last, presented at a joint meeting of the Sliding 
Scale Committee of the South Wales and Monmouthshire 
Iron and Steel Makers and Mechanics, the wages payable 
to the workmen at the associated works will be reduced 
6} per cent. as from January Ist. The following are the 
official prices from the Swansea Metal Exchange :—Tin- 


plates, &e.: L.C., 20 ~ 14 « 112 sheets, 12s. 10}d. to 
13s.; LC., 28 x 20 x 56 sheets, 13s. I}d. to 13s. 3d.; 
L.C., 28 20 « 112 sheets, 25s. 9d. to 26s.; I.C. ternes, 
28 x 20 « 112 sheets, 23s.; galvanised sheets, 24 g., 


£11 5s. to £11 10s. per ton. Block tin, £151 10s. per ton 
cash ; £145 10s. per ton three months. Copper, £57 17s. 6d. 
per ton cash; £58 5s. per ton three months. Lead : 
English, £19 15s. per ton; Spanish, £19 2s. 6d. per ton. 
Spelter, £28 7s. 6d. per ton. Iron and steel :—Pig iron : 
Standard iron, 54s. 7}d. per ton cash; 54s. 104d. one 
month; hematite mixed numbers, 71s. per ton cash ; 
71s. 6d. one month ; Middlesbrough, 55s. 1d. per ton cash ; 
55s. 4d. one month ; Scotch, 6ls. per ton cash; 61s. 6d. 
one month; Welsh hematite, 79s. to 80s. dd.; East Coast 
hematite, 80s. c.i.f.; West Coast hematite, 80s. to 82s. 6d. 
c.i.f. Steel bars: Siemens, £5 2s. 6d. per ton ; Bessemer, 
£5 2s. 6d. to £5 5s. per ton. Steel rails, heavy sections, 
£6 7s. 6d. per ton. Iron ore: Rubio, 19s. to 19s. 6d. 


LATER. 

It is reported that during the past day or two additional 
licences have been granted for the shipment of tin-plates 
to Holland, although there is no prospect of business with 
Holland, Denmark and Norway being on anything like 
normal lines during the war. This loss is, however, to 
some extent set off by considerable orders for tin-plates 
placed by important French undertakings. 


Newport Metal Market. 


The report from the Newport Exchange this 
week indicates little change in the steel and iron trades 
locally, work being good, but fresh business rather quiet. 
Firmness rules in prices, and the disposition is to place 
only most urgent orders. At the bar mills the output is 
satisfactory, and for both Siemens and Bessemer values are 
firm on the basis of £5 2s. 6d. to £5 5s. Rails are unchanged 
nominally. The pig iron department is better, and Welsh 
hematite has improved on the week, and is strong at 
79s. to 80s. delivered at works. The tendency is still to 
higher figures. Iron ore is about 20s. 6d. to 21s. Tin- 
plates have advanced 14d. to 3d. per box, but this does 
not cover extra cost of bars, &c. Stocks are heavy, and 
for prompt business buyers can secure concessions, but 
for future delivery makers hold firmer views. 











AMERICAN NOTES. 
(From our own Correspondent.) 


New York, December 23rd. 


Recent rail orders are 25,000 tons for Norway, 5000 tons for 
the Pennsylvania, and 5000 tons for Pere Marquette. An 
immense tonnage is hanging fire. In structural material 700.) 
tons are wanted for a cotton warehouse in New Orleans, and in, 
the near future much more material will be needed for like 
purposes. About 7000 tons ship plates will soon be called for 
for two Standard oil tank ships. A Scotch buyer is figuring on 
2000 tons. Numerous orders are dropping in for 1000-ton lots. 
The balance of steel needed for the Mississippi River bridge at 
Keskirk, Towa, has been placed. One estimate, which is pro- 
bably rather high, just at this moment, estimates requirements 
in sight at 100,000 tons plates and shapes, but the figures will 
not be excessive by next Saturday. The railroads have got 
their 5 per cent. advance. This means an estimated enhance- 
ment in earnings of some 50,000,000 dols., which, when capital- 
ised, means an enormous increase in borrowing capacity. Almost 
every railroad wants to borrow. Iron and steel exports are 
steadily growing. Large car and locomotive orders, which were 
tentatively placed some time ago, will probably be released in 
a few days. Nearly all industries making railway supplies are 
receiving inquiries this week, and the strong impression is that 
much contracting will result in January. Pig iron is only 
moderately active this week, Large sales of basic are in sight. 
Cast iron pipe requirements are growing, Electrolytic copper 
reached 133. Domestic demand and orders from England and 
France are in excess of present restricted output. If curtail. 
ment is continued a further advance seems probable. No 
suggestion of increasing production has as yet appeared in any 
quarter, 


New York, December 30th. 


W3ILE pig iron has been unusually quiet for a week, telegrams 
to-day from Birmingham and other Alabama centres point 
to the very early closing of sales of some 600,000 tons of basic, 
foundry and pipe iron, with inquiries of an urgent character 
that point to the possible increase to 1,000,000 tons within a 
week, These heavy dealings are due to shadings ; how much, 
is not known. Heavy dealings in basic pig are rumoured by 
wire to-day in northern markets, Also heavy dealings in billets, 
but only rumours based on casual inquiries. The chances are 
the entire pig iron market will very soon pick up. The week’s 
business has indicated a sharp improvement in progress in a 
general way. Foundries, radiator manufacturers, pipe works, 
all users of pig have been wiring in inquiries as though stirred 
by some common impulse. There has also been a sharp im- 
provement in shapes, plates, bars and sheets. A few buyers 
have risked ordering enough supplies to see present work taken 
care of up to June 30th. In a general way, people buy only to 
cover actual work, and some have work in hand which they will 
not cover with raw material contracts until they see some more 
urgent reason. In a general way the last week of the year has 
brought more iron and steel business than was looked for. 
Continued improvement is expected. The supply of fuel is 
abundant. Coke has sprung into wonderful activity. A large 
number of coke users have thought it wise to contract for a 
six or a twelve months’ supply. In this they are probably right, 
as coke is abnormally low. The producers were willing to make 
these long-running contracts. The settlement of the copper 
question between England and Italy was gladly welcomed. 
Electrolytic is less active at 13} shaded. Domestic consumers 
want to see a little further ahead before buying in a large way. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 
THe Juntor LnstiTuTION OF ENGINEERS.—At 39, Victoria- 
street, S.W. “ Bridge Construction in Bolivia,” by Mr. C. W. 
Glover, jun. At 8 p.m. 


SATURDAY, JANUARY 9ra. 


Roya Instirution or Great Brirarn.—Albemarle-street, 
Piccadilly, W. Experimentally illustrated lecture for a juvenile 
auditory on “‘ Science in the Home,” by Professor O; V. Boys, 
F.R.S,: (6) “‘ Light in the Home.” 3 p.m. 

Tue AssociaTION OF Mrntna EvecrricaL ENGINEERS : 
Sourn Wates Brancu.—At the Carlton Caté, Queen-street, 
Cardiff. A paper on “ The Prevention of Electrical Accidents 
in Mines,”’ by Mr. 'T. J. Nelson, will be read and discussed. 
At 6 p.m. 

British FOoUNDRYMEN’S ASSOCIATION : LANCASHIRE BRANCH. 
—-In the Municipal School of Technology, Manchester. A 
paper will be given by Mr. James Hogg on “* Jobbing Pipes, 
24in, to 12in.” Followed by a discussion. 4 p.m. 


MONDAY, JANUARY llIrtu. 


THE INsTITUTION OF MECHANICAL ENGINEERS—GRADUATES’ 
ASSOCIATION.—Storey’s-gate, St. James’ Park, Westminster, 
S.W. ‘“ Semi-Diesel Engines,” by Mr. R. A. Pfleiderer. 8 p.m, 

Tue Jontor Instirution or ENGINgkERS.—At the Institu- 
tion of Electrical Engineers, Victoria Embankment, W.C. 
“Gold Ore Treatment,’ by Mr. Reginald Krall. At 8 p.m. 

Roya Scottish Society or Arts.—In the Society’s Hall, 
No. 117, George-street. Keith Lectures, 1915.  ~ Electric 
Waves and the Principles of Wireless Telegraphy and Tele- 


phony.” Lecture I. By Dr. J. Erskine-Murray. 8 p.m. 
TUESDAY, JANUARY 12rx. 
TxHE INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER 


Loca Section.—At the Engineers’ Club, 17, Albert-square, 
Manchester. “‘ The Shape of the Pressure Wave in Electrical 
Machinery,” by Dr. 8. P. Smith and Mr. R. S. H. Boulding. 
7.30 p.m. 

Tue INstTITUTION OF ELECTRICAL ENGINEERS: ScorrisH 
LocaL Secrion.—At the Princes-street Station Hotel, Edin- 
burgh. Paper, “Cables,” by Mr. C. J. Beaver, Member. 
8.10 p.m. 

Tue InstiTuUTION OF CiviLt ENcrinerrs.—Creat George- 
street, Westminster, S.W. ‘‘ The Lateral Pressure and Resist - 
ance of Clay, and the Supporting Power of Clay Foundations,” 
by Mr. Arthur Langtry Bell. 8 p.m. 

MANCHESTER GEOLOGICAL AND MINING SocretTy.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. ‘Some Notes 
on Supporting the Roof in Coal Mines,” by Mr. Frank Noel 
Siddall, 4 p.m. Council meeting, 3 p.m. 

WEDNESDAY, JANUARY 13rn. 

THe ASssOcIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. ‘‘ Electric Accumu- 
lators,” by Mr. R. T. Mitchell. 7.30 p.m. 

Tue InstiruTION oF ELEecTRICAL ENGINEERS: YORKSHIRE 
Locat Secrion.—At the Philosophical Hall, Leeds. ‘‘ Auto- 
matic Protective Switchgear for Titsenating-oucsent Systems,” 
by Mr. E. B. Wedmore. 7 p.m. 

Tue InstiTUTION or AvTromoBILE ENGInEERS.—At the Insti- 
tution of Mechanical Engineers, Storey’s-gate, St. James’s Park, 
S.W. ‘“ Wheels for Commercial Motors,” by Mr. Thomas 
Clarkson, At 8 p.m. 
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THURSDAY, JANUARY l4rna. 

Toe InstiruT1ion oF EtecrricaL FENarnreers.—Victoria 
iimbankment, London, W.C. ‘“ ‘The Shape of the Pressure Wave 
in Electrical Machinery,” by Dr. 8. P. Smith and Mr. R. 8. H. 
oulding. 8 p.m. 

FRIDAY, JANUARY 15ru. 

Tae Juntor INstiruTION oF ENGINEERS.—At 39, Victoria- 
«treet, 8.W. ‘‘ Motor Car Accessories,” by Mr. R. 8. Fox, At 
8 p.m. 


SATURDAY, JANUARY lé6ru. 


KEIGHLEY ASSOCIATION OF ENGINEERS.—In the Technical 
Institute, — Inter-lecture with the Keighley Textile 
Society: ‘‘ Some Problems of Commercial Transport,” by Mr. 
F. J. Newboult. 7.30 p.m, 


MONDAY, JANUARY 18ru. 


THe INSTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE 
Loca Seotion.—At the Mining Institute. ‘“‘ Automatic Pro- 
tective Switchgear for Alternating-current Systems,” by Mr. E. 
B. Wedmore. 7.30 p.m. 

Tue Junior Institution or ENGINEERS: NorTH-WESTERN 
Section.—At Jaffa Café, 26, Corporation-street, Manchester. 
‘Country House Electric Lighting Installation,” by Mr. C. F. 
Clifton, At 7.45 p.m. “ 


WEDNESDAY, JANUARY 20ra. 
Tue INsTITUTE OF MARINE ENGINEERS.—Tower Hill, Minories, 
i).C. Extraordinary general meeting. Address by Sir Archibald 
Denny, Bart. 7.30 p.m. 


FRIDAY, JANUARY 22np. 
Tre Jontor Institution or ENGIneERS.—At 39, Victoria- 
street, 8.W. “ Rotary Air Pumps,” by Mr. A. Arnold, At 
8 p.m. 


SATURDAY, JANUARY 23rp, 


THE AssocraTION OF MIntNG ELECTRICAL ENGINEERS : West 
or ScotLaND Brancu.—-Joint meeting with the National Asso- 
ciation of Colliery Managers at the Royal ‘Technical College, 
Glasgow. ‘“* Electricity at the Coal Face,” by Mr. John Bowman. 
4.30 p.m. 








CATALOGUES. 





From Holdsworth and Sons, Limited, of Bradford, we have 
received a catalogue dealing with Lancashire, Yorkshire, Cornish 
and Holdsworth’s improved vertical boilers and coil separators, 
reheaters, &e. 


THe Cunarp Motor Anp CarriaGre Company, 135, Lower 
Richmond-road, Putney, 8.W.—From this firm we have received 
a booklet dealing with the Cunard cabriolet motor car body, 
for which many advantages are claimed. It is specially intended 
for cars that are used as town and touring cars, 

Messrs. MIipGLEY AND SuTCLIFFE AND Co., of Bradford, have 
issued a new catalogue on machine tools, such as improved 
milling machines, radial drilling machines, hand drills, benders, 
welders, punches and shears, &c. It is a well-illustrated publi- 
cation which gives complete specifications and prices. 

From the Selson Engineering Company, of 85, Queen Victoria- 
street, E.C., we have received an abridged pamphlet on machine 
tools, The tools dealt with are selected from those which are 
regularly stocked, and are either of the firm’s own manufacture 
or are built by makers for which the Selson Company is the sole 
agent. 

We have received from Buck and Hickman, Limited, of 
2 and 4, Whitechapel-road, a new and extensive catalogue of 
British and American lathes. It describes, illustrates, and gives 
prices and dimensions of lathes suitable for many kinds of work, 
and should, we think, prove very useful to works managers and 
others responsible for running workshops. 


MATHER AND Pratt, Limited, Manchester.—‘ Fire-resisting 
Doors and Apparatus for Automatically Closing them in case 
of Fire ’’ is the title of a new catalogue issued by the above 
firm. ‘The doors referred to are constructed of three or four 
thicknesses of well-seasoned pine boards, planed, tongued and 
grooved, and nailed together with wrought iron nails, which 
are driven flush and clenched. They are then completely 
covered with tinned steel sheets, put on in such a manner that 
while free to expand they exclude the air and cannot become 
detached. A modification of this type of door of a more orna- 
mental type is also described. The catalogue contains illustra- 
tions reproduced from photographs of fires showing the effec- 
tveness of these doors in preventing the spread of a conflagra- 
tion. 








CALENDARS, DIARIES, &e. 





From Henry Simon, Limited, of Manchester, we have received 
the usual well got-up calendar with daily tear-off sheets.—The 
British Thomson-Houston Company has sent a large wall 
calendar with monthly tear-off sheets similar to the calendar 
issued by the firm last year.—From E. R. and F. Turner, of 
Ipswich, we have received the usual wall calendar with daily 
tear-off sheets.—For several years past Bruce, Peebles and Co., 
of Edinburgh, have sent us an excellent blotter combined with 
a reference book, and we have just received another for this 
year. The reference book contains abridged specifications, 
approximate price lists of the firm’s manufactures, a diary, and 
some postcards.—The Hart Accumulator Company has also sent, 
in accordance with its usual practice, a blotter suitable for office 
use—a nice, large blotter with a calendar printed on each sheet 
of blotting paper.—A very neat desk calendar with monthly 
cards has been forwarded by Stewarts and Lloyds, Limited.— 
Another attractive desk calendar has come to hand from the 
Booth Steamship Company, Limited.—We have to acknowledge 
the ipt of wall calendars with monthly tear-off sheets from 
the following firms :—John I. Thornycroft and Co., Limited ; 
The United States Metallic Packing Company, Limited ; The 
Salisbury Supply Company, Limited ; Alfred Herbert, Limited ; 
John Rogerson and Co., Limited; Merryweather and Sons, 
Limited ; and George Cradock and Co., Limited. The calendar 
sent by the latter firm has exceptionally large tear-off sheets.— 
The Architects’ and Surveyors’ Diary and Price Book for 1915 
has reached us. This is published by Waterlow Brothers and 
Layton, Limited, and is sold at 3s. 6d. and 6s., according to 
diary space and binding.—A neat little pocket diary has been 
forwarded to us by George Fletcher and Co., Limited, of Lit- 
church, Derby. 











Contracts,—Callender’s Cable and Construction Company, 
Limited, has, after an exhaustive trial with one of the Turret 
molting furnaces of the Manometer Manufacturing Company, 
Limited, of Aston, Birmingham, placed an order for its whole 
plant to be equipped with Manometer Cable and Compo pipe 
furnaces fitted with the self-acting adjustable heat regulator, 
patented lifting mechanism, and low-pressure gas burners. 





BRITISH PATENT SPECIFICATIONS. 


When an ¢ lion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be 
Branch, 25, Southampton-buildi: 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

pt of the plete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





obtained at the Patent-office Sale 
gs, Chancery-lane, W.C., at 8d. 











INTERNAL COMBUSTION ENGINES. 


January 14th, 1914.—Sprayina Nozzitz ror Liquip 
J. McKechnie, of Vickers Limited, 


1059. 
Fue. InNJEctTIiIon, 
Barrow-in-Furness. 

This invention aims at efficient atomisation by causing the 
liquid at the point of discharge to spread out radially as a sheet, 
so that the difference of direction of each particle and the high 


velocity attained overcomes the mutual attraction of the |. 


particles. Several embodiments are described. In that illus- 


N°1058 














trated the spraying aperture A is constituted by the doubly 
sloping lips of a sleeve B and of a boss on a cap C, which is 
screwed over the end of the valve casing D. The fuel is led to 
the centre of the boss through the passage E forming a con- 
tinuation of the passage F. The conical nose of the valve G 
fits within the coned seat in the boss. The valve can be raised 
either mechanically or by the pressure of the liquid fuel beneath 
it.—December 15th, 1914. 


1220. July 15th, 1914.—ImMPpROVEMENTS IN INTERNAL CoM- 
BUSTION Encines, G. H. Robinson, 5, Grey Friars-lane, 
Coventry. 

The cylinder contains two pistons A and B. The upper points is 
provided with a piston-rod C surrounded for a portion of its 
length by a sleeve D, and coupled by a connecting-rod to the 
erank pin E. The lower piston is coupled to the crank shaft 
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by two connecting-rods F. It is provided with a tubular 
extension G inside which the sleeve D slides in a gas-tight 
manner. The extension G slides gas-tightly in a bore in a 
guide block H. JJ are gas passages, and K K a water jacket. 
—December 15th, 1914. 


SHIPS AND BOATS. 


29,424. December 20th, 1913.—Prorrrier, H. E. Yarrow, of 
Yarrow and Co., Limited, Scotstoun, Glasgow. 

A is the socket for the end of the propeller shaft, B is a 

portion of the propeller boss, and C is a portion of one of the 


N°29,424 





blades. A shell-like, barrel-shaped false boss D is fitted over 
the real boss, to which it is fixed at E F, and is secured at G 
to lugs cast on the propeller blades. An extended false boss H 
of stream-line formation is fixed by stands J tothe end of the 





real boss. A portion of this false boss, from K to L, is removable 
in order to reach the studs J. It is claimed that these additions 
in the case of high-speed propellers increase the efficiency and 
reduce the erosion of the blades.—December 15th, 1914. 


RESISTANCES. 


7677. March 26th, 1914.—ImMpROVEMENTS IN ELECTRICAL 
Resistances, John Collinson, of 5, Westley-street, Gorse- 
hill, ‘Stretford, Manchester. 

This invention relates to an improved grid resistance. 
In the drawing the grids are shown at A, each having its 
uncut or unpunched ends bent at right angles in opposite 
directions, as shown at B and C. The grids are fastened together 
by flat strips of metal D, and by eye or terminal pieces EF, 
between which the bent ends B and C of two adjacent grids 





























are clamped and held by screws F. These screws may also be 
utilised to attach terminals G. The grids are mounted on 
insulated supporting rods H, which are threaded through the 
eye-pieces E, the supporting rods being provided with nuts K 
for holding the grids against movement. Insulating washers L 
are provided for insulating the grids and ensuring a proper 
path for the passage of current. There is another illustration. 
—December 15th, 1914. 


RECTIFIERS. 


January 3rd. 1914.—IMPROVEMENTS IN AND RELATING 
to Meta Vapour Etectric Rectifiers, Brown, Boveri 
and Co., Baden, Switzerland. 

The meta] walls of the rectifier, the anode and the sealed 
tube are denoted by the letters A, B and C respectively, the 
latter containing liquid H. Bushings of porcelain or the like 
for insulating the tube C from the wall A are denoted by D, 
packing pieces or washers being used where required. The tube 
C is provided with two threaded parts E and F, one for screwing 


186. 
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it into the anode and the other for a nut G keeping the parts in 
place. In operation, the heat leaving the anode B will cause 
the liquid H in the lower part of the tube C to evaporate, by 
which means it absorbs heat from the anode. The vapour is 
condensed in the upper part of the tube C, which is surrounded 
by air or other cooling agent, and returns into the lower part 
heated by the anode. By this means an extremely rapid and 
effective transmission of heat from the anode to the cooling 
agent is rendered possible.—December 15th, 1914. 


TELEGRAPHS AND TELEPHONES. 


28,413. December 9th, 1914.—IMPROVEMENTS IN RECEIVERS 
FOR USE IN WIRELESS TELEGRAPHY, Marconi’s Wireless 
Telegraph Company, Limited, and Henry Joseph Round, 
both of Marconi House, Strand. 

This invention relates to improvements in receivers for 
wireless telegraphy, in which a vacuum tube of the type having 
a hot filament, a grid and a third electrode is employed. A is 
an oscillation circuit coupled to the aerial and connected to the 
grid B and the filament C of a vacuum tube, the third electrode 
D of which is connected through a battery and telephone to the 
filament, while E is the new oscillation circuit. This circuit E 
is tuned to a frequency slightly different from that of A. By 
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varying the coupling between A and C oscillations may be caused 
at a frequency suitable for producing the desired beat tone with 
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the frequency of the oscillations which are being received. 
Two other arrangements are illustrated.—December Lith, 1914. 


LIGHTING AND HEATING. 


24,871. November Ist, 1914.—A Varrasre CANDLE-POWER 
INCANDESCENT Eecrric LAMP AND SwitcH, William 
Gould Ross, D.Se. (Engineering), Royal Technica! Institute, 
Salford. 

The object of this invention is to obtain a variable candle- 
power. Inside the bulb there are two filaments B and C of 
equal resistance and equal candle-power. These are connected 
to three terminals E, F and G, of which the terminal F is common 
to both filaments. The lamp holder has three contact plungers. 


N° 24871 
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The wiring H between the mains I switch and lamp holder is 
such that the switch arm mounted on the pivot N can be turned 
to three different working positions J, K and M, so that in the 
first position the switch places the two filaments in series, in the 
second position K it leaves only one filament in circuit and in 
the third position M the two filaments are connected in parallel. 
—December 15th, 1914. 


MOTOR CARS AND ROAD TRAFFIC. 


29,631. December 23rd, 1913.—PowErr TRANSMISSION GEAR, 
J. E. Thornyecroft, Caxton House, Westminster. 

The differential shaft A is coupled to the propeller shaft of 

the motor in the usual way, and carries differential gearing of 
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the ordinary type. Spur wheels B forming part of the differential 
gearing transmit power on to spur wheels C mounted at opposite 
ends of two worm shafts D. These latter are arranged parallel 
with and at the same height as the shaft A. They are rotated 





in the same directioh. Each is provided with a similar worm 
that drives on to a worm wheel mounted on the axle. The latter 
is in two parts.—December 15th, 1914. 


ORDNANCE AND ARMOUR. 


25,517. November 7th, 1913.—Freip Gun Carriaar, Sir A. T. 
Dawson and another, of Vickers Limited, Broadway, 
Westminster. 

The trail member is divided in two, the two parts being 
pivoted at A to the gun-carriage. For firing purposes the 
parts are splayed out as at B. For transport they are brought 
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together as at C, In this position pins D at the breach end of 
the gun engage with sockets-in the sides of the trails, and so 
hold the gun securely in position. Two modifications of the 
method of holding the gun steady are described.—December Lith, 
1914. 


MINES AND METALS. 


5300. Mareh 2nd, 1914.—Exrractor ror Cores Propucep 
DURING BORING OPERATIONS, Nederlandsche Maatschappij 
‘Tot Het Verrichten van Mijnbouwkundige Werken, Heerlen, 
Holland. 

The drill A is serrated across its foot as at B, and is screwed 
on to a tube C. Arranged internally are two gripping arms D, 
provided with serrated points E tapered on the outside so as 
to co-act with an internal conical surface on the drill. The 
gripping arms are forced downwards by a spring F bearing against 
their head, and when so pressed their points E are forced inwards 
so as to grip the core and permit of its being extracted with 
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the drill. During drilling operations the gripper is held out-of 
action by means of the bell crank levers G. Inside the spring F 
is a cylinder H containing a piston J to which a rod K is attached. 
The end of this rod bears against the arms of the levers G. 
The piston is normally held up by a spring L. During drilling, 
flushing water passes freely down through the piston J. To 
bring the gripper into action a ball M is allowed to fall into the 
hole in the piston. The water pressure on the piston then 
causes it to descend and thus turn over the levers G into the 
position shown at N.—December 15th, 1914. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. F. W. M’Cutxovaen, M. Inst. C.E., J.P., chief waterworks 
engineer of the city of Belfast, was unanimously elected president 
of the Institution of Water Engineers for the year 1915-16, at the 
winter meeting held in the Geological Society’s Rooms, Picca- 
dilly, London, on Friday, the 11th ult. 

THE Clyde Shipbuilding and Engineering Company, Limited, 
of Castle Works, Port Glasgow, informs us that Mr. John Moir 
and Mr. Archibald Welch, works directors, have ceased to be 
connected with that company, and in their place the directors 
have appointed Mr. R. Gillespy Turnbull— late of Sir Raylton 
Dixon and Co.—as general manager and director. Otherwise, 
the officials of the company will remain as hitherto, and the 
general conduct of the company’s busi will continue to be 
under the personal direction of the chairman, Mr. John Hunter. 











UTILISING ENEMY PATENTS. 





The following list of British patents, which have beev 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents, ani 
is specially compiled for Tor ENGINEER by Lewis Wm. 
Goold, chartered patent agent, 5, Corporation-street, Birming - 
ham. It is desirable in the first instance to obtain the lates: 
particulars upon the Patents Register. If any patent listed 
has been assigned to a non-enemy proprietor the law does not 


apply. 





On one of the patents given below £81, and on each of the 
remainder £68, have been paid in renewal fees. 





No, 255/03.—Moulding amber and the like. Simon, F., 
Vienna V. 

No. 363/03.—-Looms. Change-box motions. Schwabe, G., 
Austrian Silesia. ‘ 

No. 494/03.—Ordnance. Field carriages. Relates to cars for 
transporting siege guns. Krupp, F., Germany. 

No. 766/03.—Coin-freed apparatus. Sale apparatus for 
postage stamps, tickets, &c., in perforated strips, Abel’sche 
Briefmarken-Automaten-Vertriebs-Gesellschaft, Germany. 

No, 858/03.—Paint-spraying apparatus. The paint receptacle 
is open at the top and its bottom slopes downwards to a conical! 
paint nozzle. The size of the orifice is regulated by a needle 
attached by an arm to a sliding rod. Compressed air issues from 
an annular nozzle surrounding the paint nozzle. The air supply 
is regulated by a slide valve operated by the rod simultaneously 
with the paint supply. Krautzberger, A., Germany. 

No. 1088/03.—Galvanic batteries. Secondary _ batteries. 
Relates to the method of avoiding the production of peroxide 
dust when handling secondary battery positive electrodes, in 
which such electrodes are made similarly to negative electrodes 
by reducing a lead peroxide coating into lead sponge by means 
of sulphuric acid, and are afterwards re-oxidised in the working 
of the battery. Roderbourg, C., Germany. 

No. 1166/03.—Fire extinguishing. Extincteurs nozzles 
Graaff, W., Berlin. 

No. 1220/03.—Ammunition. Fuzes for projectiles, percussion. 
A transport safety device, operated from outside the shell, is 
adapted to make the action of the shell immediate or delayed as 
desired. ‘T'wo passages lead from the ignition chamber to the 
interior of the projectile, one of them affording direct com- 
munication and the other containing a column of slow-burning 
powder. Krupp, F., Germany. 

No. 1433/03.—Looms. Shuttle-changing mechanism ; change 
box motions; shuttle boxes. Wachtler, F., Saxony. 

No. 2443/03.—Valves. Disc lift valves are guided so that 
they open uniformly and freely by pins in the valve seat or in 
the grid or cover. The valves are applicable to blowers, comi- 
pressors, pumps, &c, Remy, W., rmany. 

Ne. 3704/03.—Alternating-current machines. An _ alter- 
nating-current machine capable of being used as converter, 
motor, or generator, consists dinary asyn- 








tially of an ord ; 
chronous motor and a rotary converter, mechanically coupled 
together, the secondary winding of the asynchronous motor 
being co ted in cc tenation with equidistant parts of the 
armature winding of the rotary converter. Bragstad, O. 5&., 
and La Cour, J. L., Germany. Dated April 29th, 1902. 

No. 4233/03.—Forcing liquids. Relates to a process and an 
apparatus for forcing liquids which evolve gases apt to explode 
or ignite, such as ether, alcohol, benzene, petroleum, &c. Martini 
C., and Huneke, H., Germany. 

No. 4953/03.—Railway, &c., vehicles. Tip wagons. Relates 
to dumping cars or hopper wagons. A hopper door is arranged 
at the bottom of the car and consists of a plate of metal having 
its sides rounded over, flanged, or otherwise formed so that it 
may be securely supported by a number of hooks carried on 
shafts arranged one on each side of the door opening, which 
shafts can be rotated by a crank handle so as to allow the door 
to swing down towards one side or the other and discharge the 
contents of the wagon on to suitably arranged shoots, the hooks 
on the one side which are not rotated serving as hinges. Jonas 
R., Germany. 

No. 5481/03.—Looms. Dobbies and shedding levers. The 
operating levers of a Crompton dobby are actuated by knives, 
which engage with hooks on the top and bottom of catch levers. 
Schwabe, G., Austrian Silesia. : 

No. 5483/03.—Conveyors. Conveyors for coal ores and the 
like, in which drainage is effected during transit, consist of two 
parallel series of links carrying the perforated bottom and the 
sides, portions of which are perforated. The opposite sides are 
further connected at intervals by the perforated partitions. 
Baum, F., Westphalia. 

No. 6687/03.—Pulley blocks. Relates to pulley blocks in 
which the worm or other driving gear can be placed in and out 
of gear. Mork, H., and Wilhelmi, H., Germany 

No. 6915/03.—Weighing apparatus. Automatic eed weighers 
for substances in the form of powder or grains. The admission 
parts of the apparatus are prevented from opening until the 
outlet parts have completely closed. Reisert, M. E., Germany. 

No. 6918/03.—Weighing apparatus. Automatic feed weighers 
for flour, &c. The material is conducted through a pipe into 
a trough and is delivered by a rotary conveyor screw to a main 
pipe, which conducts it into the load pan. Reisert, M. E., 
Germany. 

No. 6919/03.—Weighing apparatus. Automatic feed weighers 
for pulverent materials, such as flour, &c. In order to prevent 
lodgment of dust in the bearings, &c., the load pan is contained 
in a closed chamber, out of which the suspension parts pass 
through two small apertures to the balance beam. Reisert, 
M. E., Germany. 

No. 6943/03.—Ships. Rolling. preventing. A rotating fly- 
wheel, journalled in a frame mounted to oscillate on pivots, is 
used to reduce or retard rolling. Schlick» E. O., Germany. 











LAUNCHES AND TRIAL TRIPS. 


Smo.eEnsk, steel screw steamer; built by Wm. Doxford and 
Sons, Limited ; to the order of Messrs H. E. Moss and Co., of 
Liverpool ; Jaunch, Dec, 19th, 


CaxBoon, steel screw steamer ; built by the Tyne Iron Ship- 
building Company, Limited, of a Quay ; to the order 
of Elder, Dempster and Co., Limited, of Liverpool, for their 
West African trade ; dimensions, 350ft. by 48ft. 6in. by 25ft. 
moulded ; to carry, 5000 tons on Lloyd’s summer free-board ; 
engines, triple-expansion, 25in., 4lin. and 68in. by 45in. stroke, 
pressure 180 1b.; constructed by the North-Eastern Marit.c 
ingineering Company, Limited, Wallsend-on-Tyne ; launch 
December 30th. 
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AERIAL ROPEWAYS. 
No. I, 


Tue exact origin of the aerial ropeway is unknown. 
Probably it had none. It is certainly a very ancient 
iethod of transporting material, and in a crude 
form was.in use almost as soon as the art of ropemaking 
was discovered. With the invention of wire ropes, 
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ment of aerial ropeways began to make headway. | ing ropes and a hauling rope. There is a third variety 
About 1860 a notable ropeway on the single-rope | in which there is employed but one stationary rope 
system was erected in the Hartz mountains by Baron | supporting the load and transmitting an electric 
von Diicker. A double-rope system—possibly the | current to the movable motor carriages hung from it. 
first of this type—was built by the same gentleman | This system, known as telpherage, was closely studied 
in 1868. In this year, too, Mr. Charles Hodgson | by the late Professor Fleeming Jenkin and by Pro- 
patented his improvements in aerial repeways in| fessor John Perry and the late Professor W. E. 
this country. On Hodgson’s ideas many of the! Ayrton. Much ingenuity has been spent over it, 
| and many have been the patents it has produced. 
But it has not received practical application to a 
fraction of the extent accorded to mechanical rope- 
| way systems, and will therefore not be dealt with in 
these articles. 
Although the single-rope system was first in the 
| field, its development was for some considerable 
| time neglected for that of the double system which, 
especially on the Continent, attained a high degree 
of efficiency in spite of its apparently more complex 
nature. The single-rope system, it was granted, was 
of use for light capacities, and in places where there 
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Fig.1—A ROPEWAY IN THE ANDES AND ONE IN! ‘NORTH WALES 


aerial ropeway construction began a new chapter in 
its development, but long before this date—sometime 
in the thirties of last century— instances are recorded 
which show a fairly high degree of progress. <A 
notable example of these early aerial ropeways is 
that erected in 1644 by a Dutch engineer, one Adam 
Wybe, for the city of Dantzig. This ropeway was 
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were neither steep gradients nor long spans. Even 
yet this opinion is to be found expressed in standard 
works on the subject. It is misleading, for it does 
not apply without much modification to modern 
single-rope systems. The truth of the matter 
that while the relative merits of the two systems can 
be argued about with considerable heat, both have 
good points which make each in its turn specially 
suited for certain particular conditions. 

An unprejudiced review of the matter recognises 
advantages and disadvantages in both. Taking the 
single-rope system first, we have the advantage that 
the rope is subjected to even wear throughout its 
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modern developments have been based. He erected 


many ropeways on the single system, although his 
specification covered a double-rope system in which 
| two fixed rail ropes and an endless hauling rope were 
| employed. 

To-day constructors of aerial ropeways are to be 
found in almost every country. 


Tt cannot be denied, 






































Tue EnGincer 


employed in connection presumably with the con- 
struction or repair of the city ramparts. It consisted 
simply of an endless rope running on pulleys attached 
to posts. To this rope a large number of buckets 
were fixed, which were filled on the top of a neigh- 
bouring hill, discharged at the ramparts and returned 
to the hill. Only one rope was employed, and this 





Fig, 2—UNLOADING TERMINAL AT MELILLA, MOROCCO 


length, and that it can be readily inspected and 
greased while it is passing round the terminals. 
There is, too, the matter of simplicity of construction 
and low first cost to be borne in mind. Of the dis- 
advantages, the chief lies in the difficulty of getting 
a rope at once sufficiently strong to support the load 
and transmit the power and sufficiently flexible to 


however, that German manufacturers within recent 
years have secured, if not pre-eminence, then cer- 
tainly a large share in the world’s orders. The names 
of Pohlig, of Cologne, and Bleichert, of Leipzig, will 
be familiar to our readers in this connection. The 
object of the present series of articles, describing the 
ropeways of purely British firms, is to establish the 
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Fig. 3—-UNLOADING TERMINAL AT MEDILLA 


had both to support the weight of the buckets and 
move them. The plant was therefore of the single- 
rope type as distinguished from the double-rope 
type, in which there is one fixed rope for supporting 
the load and one driven rope for moving it. Both 
types are in use to-day. 

With the advent of twisted wire ropes three- 
quarters of a century ago, the commercial develop- 
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Fig. 4—-ROTARY ELEVATOR AT BILBAO 


fact that our manufacturers are capable of turning | pass round a comparatively small terminal pulley, 
out, and have turned out, work as good as and perhaps | and so keep the gauge of the ropeway within a 
better than that of the Germans. | reasonable limit. As an instance, take the case of 

As we have indicated above, aerial ropeways may | a ropeway intended to handle 40 tons an hour, the 
be divided into two classes: the single-rope system | individual loads weighing 5 tons net. With a single- 
and the double-rope system. In the first, a single | rope system, a cable having a breaking strength of 
rope is employed, both to support the load and to | 90 tons would be required if undue sagging were to 
move it. In the second, there are one or more support- ' be avoided. The terminal pulley, to avoid injury 
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to this size of cable, would require to be at least 
15ft. in diameter, so that the gauge of the ropeway 
would be very broad, and the terminal gear heavy 
and expensive. On the double-rope system—that 
actually adopted in this instance—a light hauling 
rope jin. in diameter would be sufficient, with a 
consequent saving in the weight and expense of the 
terminal driving and tensioning gear. 

A second disadvantage of the single-rope system is 
to be found in the difficulty of constructing a satis- 
factory clip that will grip the rope efficiently on long 
steep gradients. For the more the rope sags the 
greater is the grip required on the rope. 

The double-rope system is admitted to possess 
the advantage where comparatively short lines with 
a heavy capacity are in question, and where abnorm- 
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ally steep gradients over a considerable distance 
have to be faced. On the other hand, the additional 
ropes required increase the first cost and the upkeep 
expenses. Further, as the rail cables are fixed, | 
inspection has to be carried out with the assistance of | 
carriers travelling along the line. The wear on these | 
ropes is uneven, being pronounced on gradients, at | 
ridges and in the neighbourhood of the supporting | 
trestles. 

It may be noted here that in general the carriers 
of an aerial ropeway travel in an endless chain, the 
full carriers going along one side, passing round the 
terminal pulley and returning empty on the other | 
side. There is another type, however, that sometimes | 
has much to commend it. In this, the “* to-and-fro ” 
system, as it is called, two carriers only are used, | 

















Among the several purely British firms engaging 
in the construction of aerial ropeways, we will first 
deal with the practice of Ropeways, Limited, of 
Eldon-street House, South-place, E.C. This firm owes 
its inception to the studies and investigations of its 
present managing director, Mr. J. Pearce Roe. In 
1889 this gentleman patented certain improvements 
and new ideas connected with the construction of 
ropeways of the single-rope type. Since then his 
firm has largely specialised in such ropeways, although 
it has been responsible for the erection of several on 
the double-rope system. Mr. Roe by his improve- 
ments claims to have made the single ropeway, in 


all but exceptional circumstances, superior to the | 
double ropeway as regards its ability to overcome 
natural obstacles, and at the same time reduced its 


Again, while some of the ridges traversed are wel] 
under a mile apart as measured in a straight line 
| from crest to crest, a day’s riding would frequently 
| be spent on the journey. The country-is quite extra. 
ordinary even for South America, and probably no 
ropeway has ever been constructed over a more 
difficult route. The highest point reached on the 
line is 11,000ft. above sea level. Several ropeways 
attaining higher altitudes than this have been erect od 
| by the firm, a notable instance being one in Bolivia, 
| which runs over two ridges, both of which are over 
| 17,000ft. above sea level. A description of this line 
appeared in our issue of March Ist, 1912. 

Within the past two years an interesting single. 
| cable ropeway has been erected by the firm for 1) 
Rif Mining Company, of Melilla, Morocco. This line 
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Fig. 5—UNLOADING STATION NEAR BILBAO 


complexity and cost. As an example of what is 
now possible with single ropeways, we may say 
that Mr. Roe’s firm has erected lines capable of dealing 
with 170 tons per hour over rough and mountainous 
country. Gradients of 25 deg. can be easily sur- 
mounted, while gradients of 33 deg. and 35 deg. 
have been successfully and efficiently tackled. 

Two typical examples of single ropeways erected 
by the company are shown in Fig. 1. The full lines 
of this figure illustrate the profile of a portion of a 
line having a total length of 46 miles which is now 
being erected over an exceptionally rough piece of 
ground in the Andes. The dotted lines show the 
profile of a ropeway in North Wales crossing a portion 
The difference in the trestling 


adopted in these two cases is worthy of study. The 





; | 
a lati ia a 





Swain Se 


has a length of about 1} miles and runs from the 
mines at San Juan over undulating ground to a 
railhead. ‘The ropeway has a steady downward 
gradient in favour of the load. The total fall 
about 62ft., which is sufficient to secure automatic 
working. ‘There is actua'ly a surplus of 62 horse 
power when the line is running under normal con- 
ditions. This is absorbed by automatic hydraulic 
regulators. The normal capacity of the line is 150 
tons per hour, but under test conditions it has dealt 
with 180 tons. At the loading terminal at the mines 


Is 


| large bunkers capable of holding 10,000 tons of ore 
| have been built on the hillside, and have been fitted 
with heavy steel fronts and with shoots specially 
designed for the rapid handling of the 
arrangement 


The 
at the unloading terminal is illustrated 
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one being at one end of the ropeway when the other 
is at the other end. The movement of the rope is | 
reversed each time the carriers reach the terminals, | 
so that the carriers do not require to pass round the 
terminal pulley, thereby considerably simplifying the | 
gear. This system is particularly suited for com- 
paratively short distances and for carrying passengers. 
An example of it, as applied to the latter purpose, 
is to be found at Hong-Kong, where such a ropeway | 
connects the docks with the dock staff's quarters on 
a hill about a mile and a-half distant. Other examples 
are to be found in the Alps and the Pyrenees. A 
very interesting example of such a passenger ropeway 
December 6th, 1912, | 


was deseribed in our issue of 


in an article on the Lana-Vigiljoch aerial cableway 
in the Austrian Tyrol. 





Fig. 6—-ROTARY ELEVATOR AT BILBAO 


Andean ropeway is being erected for the Dorada | 


Railway (Ropeway Extension) Company, Limited, 
and will be used to convey coffee and general mer- 
chandise from a fruitful valley between two ranges 
to and froin the Dorada railway. The capacity of 
the line will be 20 tons per hour in either direction. 


The diagram shows a stretch of the line nearly 3 miles | 


in length. The extremely rugged nature of the 
country will be noticed, while the length of some of 
the unsupported spans—in one case 2950ft.— should 
be particularly observed. Elsewhere on the route 
there are spans even longer than this. 

It may be remarked here that during the survey 
for this Andean ropeway, the staff had at times to 
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in Fig. ?Here bunkers, capable of holding 25,000 
tons, are built over two tunnels—see Fig. 3— into 
which railway wagons can be shunted. The ropeway 
| buckets while passing over the bunkers are auto- 
| matically dumped at any desired point, the means for 
| this purpose consisting of a gantry that can be 
| traversed along rails laid on the side walls of the 
| bunkers. The terminal station—shown in Fig. 2, 
to the left of the bunkers—is of the ordinary return 
| type, and at it, mine stores, &¢., can be loaded into 
| the buckets for the up journey. 

| Some novel features are to be found embodied in 
| a ropeway recently erected by the firm in the north 
of Spain near Bilbao. ‘This installation is designed 


wait as long as nine days on a ridge before getting | to carry 150 tons per hour, and has a length of about 


weather clear enough to take sights on the next ridge. 


L} miles. The main loading station at the mines is 
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simply arranged. The buckets are filled from two 
bunkers, one holding 100 tons of picked ore and the 
other a like amount of ore and ferruginous clay. 
At the unloading station—see Fig. 5—there is a 
washery for the clayey ore and storage bunkers with 
an automatic dumping travelling gantry. The picked 
ore passes without stopping over the top of the 
washery and is dumped automatically from the higher 
level of ropeway shown in the diagram, direct into 
the storage bunkers. The clayey ore on the other 
hand, is dumped automatically into bunkers arranged 
on top of the washery. After treatment there, it is 
carried to an auxiliary ropeway—the lower level 
shown in Fig. 5—from which it is automatically 
dumped at the travelling gantry into the main 














Fig. 7—FERRO-CONCRETE TRESTLE 


bunkers. The main rope requires 80 horse-power to 
work it, while the auxiliary line absorbs 7}. 

About one-third of the way down the line a second 
mine is situated, and from this the ore is tipped into 
a storage bunker situated close to the ropeway, but 
some 16}ft. below its level. To raise the ore from 
this bunker to the ropeway a rotary elevator—see 
Vig. 4—is in use. Fig. 6 will explain the working of 
this device. The buckets, in pairs, are hung on one 
or other of the six arms of the elevator and are 
lowered down into a pit, from which a U-shaped 
tunnel leads round the foot of the bunker. Within 
each limb of the tunnel are several shoots from the 
bunker, and to these shoots the buckets are carried 
on an overhead rail. The charged buckets are then 


on occasions erected lines on the double-cable system, 
and in Fig. 8 a portion of such a ropeway is shown. 
This line is situated in the English Midlands, and is 
employed for tipping rubbish. It has a capacity of 
45 tons per hour. The engraving shows a bucket in 
the act of being automatically tipped. In this case 
the tipping device employed is a hook-like arrange- 
ment hung from the carrier rope and guyed to the 
ground on each side. The hook is moved along the 
line as the dump heap grows. In Fig. 10—page 64— 
a trestle and a bucket on another double ropeway 
are shown. This line is at work in South Wales, 
where it is employed for carrying 120 tons of coal 
slack per hour. 

_ Since aerial ropeways have to be erected so frequently 
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Fig. 8—TIPPING ON A DOUBLE CABLE ROPEWAY 


in difficult country, every attention has to be given 
during their design to the matter of facilitating the 
transport of the component parts to the site of 
employment. In this respect the trestles perhaps 
represent the greatest problem. The design of these 
varies considerably. We have already illustrated 
one in reinforced concrete. The usual material, 
however, is steel in the form of angles, channels and 
round bars. In Figs. 11 and 12—on page 64—we 
show two typical examples. Fig. 11, taken in Spain, 
shows a trestle of tripod formation. As it is built 
in sections, it is employed wherever possible, at least 
where ease of transport is a consideration. Fig. 12 
represents a four-legged trestle erected in Japan 
for a ropeway 11 miles long carrying general mer- 

















Pig. 9-MULTIPLE SHEAVED TRESTLE HEAD 


run into the pit again, whence they are raised on the 
opposite side of the elevator. From this they pass 
on to an overhead gantry at the ropeway level, and 
thence are conducted to the line. The elevator is 
operated intermittently as required. 

A considerable amount of ferro-concrete work has 
been introduced into the construction of this ropeway. 
A typical example is shown in Fig. 7, where a trestle 
in this material carrying the ropeway over a railway 
siding is shown. The safety net arranged beneath 
the ropes should be noticed. There is rarely any 
great need for such a precaution, but, especially in 
this country, even a safety net is frequently not 
regarded as sufficient by the authorities where a 
ropeway crosses a road or a railway. The construc- 
tion of a light, permanent. bridge is at times insisted 
upon. 

As we have said above, Ropeways, Limited, has 


chandise. This is an unusually tall trestle, being 
121ft. in height. However, it is of the form commonly 
adopted where the steepness of the rope line at the 
point or other consideration requires the presence 
of more than one group of sheaves for the line or of 
one group containing more than four sheaves. In 
the engraving the line is supported by one group of 
four and another of two sheaves. Occasionally, it 
is found convenient to mount more than four sheeves 
in a group. Fig. 9 shows a trestle head on each side, 
of which eight sheaves are mounted in one group. 

In Figs. 13-16—on page 64—we show four 
typical arrangements of ropeway terminals. Fig. 13 
shows a loading station with storage bunkers on the 
right. In this case the rope runs right through the 
station to be turned and driven at a point farther 


| back. A bucket is shown arriving. The grip of the 


clip on the rope has been automatically released and 








the bucket supported on wheels provided for the 
purpose is moving round the loop of rail to the 
charging side. Fig. 14 shows a terminal in which 
the driving pulley is accommodated within the return 
rail structure. The power-house is shown on the 
left. In this case, as is usually so, the driving pulley 
is horizontal or nearly so, and by its diameter settles 
the gauge of the line. The heavy concrete anchoring 
base for the driving pulley axle bearing should be 
noted. Fig. 15 shows an installation in which the 
buckets are automatically tipped over a bunker just 
before they reach the return terminal. In this 
instance there are really three return pulleys all 
lying in a vertical plane. Two of these are mounted 
on co-linear axes within the return rail structure, 
and rotate in opposite directions. The rope passes 
over one of these and is then led back to the third 
pulley, which, forming part of the tensioning gear, is 
situated close to the bunker wall, from whence the 
the rope returns to the other pulley. A terminal used 
both as a loading and unloading station is shown 
in Fig. 16. This ropeway is electrically driven, as 
is the elevator conveying the material from the 
railway below to the loading platform. 

The cost of operating an aerial ropeway varies 
considerably with the difference of working conditions, 
length of line, tonnage carried, &c. But on installa- 
tions of average length and designed to carry from 
5 to about 100 tons an hour, the inclusive cost of 
working, we are informed by Ropeways, Limited, 
may be taken as varying from 3d. to 3d. per ton-mile. 
These figures cover the cost of labour, stores, power, 
upkeep, supervision and general office charges. The 
upkeep of the ropeway is principally concerned with 
replacing worn ropes. This, however, should not 
represent a formidable cost on a well-designed rope- 
way. On some lines, we are informed, the ropes, 
carrying up to 30 tons an hour have lasted over 
ten years. On lines having capacities of as much as 
70 tons an hour instances are recorded, the firm tells 


|us, in which the ropes have carried well over a 


million tons before requiring to be renewed. These 
figures apply to the whole length of rope, and not to 
chosen sections of it. 








SANITARY ENGINEERING IN 1914. 
No. II.* 


Automatic Control Gear for Sewage Works. 


Improvements are continually being made in the 


arrangements for regulating the treatment of sewage: 


in beds or tanks. Automatic systems have, of course, 
been in existence for some time, but recently some 
ingenious electrical devices have been introduced 
which appear to work exceedingly well. We have 
during the past year described two devices of this 
type which differ not only in design but in the work 
which they are intended to perform. The first is 
for the control of tank effluent to filter beds. At the 
outlet end of the tanks are two chambers, in each of 
which there is a special float switch. The distributors 
work to and fro on rectangular bacteria beds and 
operate in pairs, each pair being driven by a 3 horse- 
power motor working on a circuit derived from a 
neighbouring tramway system. Each motor is 
started and stopped automatically by a self-acting 
switch controlled by one of the float-operated switches 
above mentioned, the direction of travel of the dis- 
tributors being automatically altered when the ends 
of the beds are reached by the use of straight and 
crossed belts actuated by reversing dogs. The motors, 
therefore, only revolve in one direction. The number 
of bacteria beds in operation is determined by the 
level of the sewage in the troughs leading to the dis- 
tributors. With the sewage at a given level only 
one pair of distributors is put to work. Each addi- 
tional rise of ]}in. starts another pair. The reverse 
process takes place as the level of the sewage falls. 
By means of a selecting switch matters are so arranged 
that the rotation of the beds may be varied so that 
no one bed gets worked harder than the others. 

The second system is designed to control the filling 
of settling tanks, the length of time the sewage remains 
in these tanks, and the discharge of the effluent from 
the tanks. In the case in which we saw the system 
in operation there were three sets of three Dibdin 
slate beds in service. It was desired to let crude 
sewage enter each set of three beds in rotation and 
after a given period to discharge the effluent from 
each. Each bed has a float-controlled inlet and an 
outlet chamber and each set of three beds has a timing 
chamber. In each timing chamber is a float carrying 
a vertical rod, which, supposing the bed to be filling, 
when the sewage has reached the required level, starts 
a timing clockwork arrangement, and by closing a 
switch sends a current, obtained from a small battery 
of Leclanché cells, through mechanism in the inlet 
valve chambers and permits the valves in these to 
close under the action of their floats. At the same 
moment a similar current sent to the inlet chambers 
of the next set of beds in rotation causes the valves 
in these to open. The clockwork mechanism, which 
we may here point out is automatically wound up 
each time the float in the timing chamber falls, con- 
tinues to work until the expiration of the predeter- 
mined period of time and then closes a further switch, 
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which causes the outlet valves of the first set of beds 
to open so that the effluent is discharged from the 
latter, and at the same time closes the outlet valves 
of the third set of beds, so that the latter may be 
ready to receive sewage when the second set of beds 
is filled. This sequence of operations is repeated 
continuously and automatically. Each set of beds 
receives its dose of sewage, retains it for a given period 
and then discharges it. When one set of*beds is 
filled, the filling of the next commences automatically 
and so on, the whole of the operations being entirely 
automatic. 


Sewage Works Completed. 


Quite a number of sewage works have been com- 
pleted in this country during the year. We will 
refer to some of these as possessing certain distince- 
tive features which serve to differentiate them from 
the ordinary run of sewage disposal works. 

Walsall.—We may first of all deal with the works 
which have been put into service at Walsall by Mr. 
J. Taylor, the borough engineer and surveyor, who 
designed them and carried them out by direct labour. 
The works are intended for a dry weather flow of two 
and a-half million gallons per day, and are remarkable 
for the number of processes through which the sewage, 
which from the nature of the industries in the town 
is of a most complicated character, is passed before 
it is discharged into the river Tame or on to irrigation 
areas. First of all the crude sewage is passed into 
two detritus tanks each 100ft. long, 6ft. wide and 
6ft. 3in. deep. It is then screened by Smith’s power- 
driven screens, which are in duplicate, and passes to 
settling tanks. From the latter it gravitates to pump 
wells, from which it is lifted to five Dortmund tanks 
having a combined capacity of 500,000 gallons by a 
pumping plant consisting of electrically-driven centri- 
fugal pumps capable of lifting eleven and a-half 
million gallons in twenty-four hours against a total 
head of 18ft. The effluent from the Dortmund 
tanks passes through a set of upward-flow filters, 
from which it enters the main supply pipe to the 
circular bacteria beds, of which there are twenty, 
each 4ft. 3in. deep and each having 1000 square yards 
of surface area. The distributors are driven by 
4 horse-power motors. To each pair of beds there is 
a gauging chamber and each chamber contains two 
20in. weirs and two automatic recorders for registering 


the quantity of sewage which passes to each bed.- 


The effluent from the beds is passed through humus 
tanks and from these can either be discharged into 
the river or on to the farm, which has a total area 
of 270 acres. The sludge is either pumped into 
lagoons or else on to particular fields on the farm. 
We understand that the whole plant is working most 
satisfactorily and that analyses show that the puri- 
fication obtained is of a high order. 

Bath.—Bath’s new works at Saltford, which were 
opened in June, were designed for a dry weather flow 
of 2,000,000 gallons per day. The sewerage problems 
were exceedingly complex, but as we dealt with these 
at the time we described the plant we do not propose 
again to refer to them here. We may say, however, 
that rather over one-third of the sewage can gravitate 
through the five miles or so to Saltford, the remainder 
having to be pumped from an intervening pumping 
station at Twerton. Arrived at Saltford, the sewage 
passes through one, two or three detritus tanks—used 
only in times of flood—and then into aseries of six Dort- 
mund tanks each 50ft. in diameter and 44ft. deep, which 
together hold 1,505,000 gallons. A view ofthese tanks 
was givenin one of our Supplements on Jan. Ist. Two 
of the tanks can be used for settlement by quiescence, 
while four are intended for the precipitation of such 
solids as will not settle by quiescence. For precipi- 
tation three grains of lime per galion are employed 
with satisfactory results. The effluent from the 
tanks gravitates to sixteen circular bacteria beds, 
100ft. in diameter, and containing in all 36,870 cubic 
yards of filtering material. The effluent from these 
passes through two Dortmund humus tanks, 35ft. 
in diameter, and thence down an aerating weir into 
the river Avon. Storm tanks having a combined 
capacity of 500,000 gallons are provided and the 
contents of these, when the storm subsides, are 
pumped back for full treatment. 

Harpenden.—Some works which have interesting 
features were put to work at Harpenden during the year, 
and were described fully in THe ENGINEEROf July 3rd. 
In this case also there were high-level and low-level 
areas, the high-level area being much larger than the 
low,so that the major portion of the sewage can gravi- 
tate to the disposal site. In order to bring this about, 
however, it was necessary to construct an outfall 
sewer in tunnel. This operation was most success- 
fully carried out, the sewer being egg-shaped and 
measuring 4ft. 6in. by 3ft. The present works have 
been designed for a dry weather flow of 250,000 
gallons and provision made for easy extension. 
The sewage, after passing through detritus chambers, 
is led into a channel from which three sets of three 
Dibdin slate beds, each bed measuring 40ft. long 
and 29ft. 6in. deep, are fed automatically in rotation. 
These tanks are filled to a depth of 3ft. with slates 
and the sewage is never allowed to come above the 
top slate. After remaining in the beds for a period 
of two hours the sewage is then discharged automati- 
cally to two vertical sedimentation tanks, 18ft. 
diameter at the top and 10ft. diameter at the bottom 





and 22ft. m&ximum depth. The clarified effluent 
coming from these tanks is dealt with in primary and 
secondary sprinkling filters, 80ft. in diameter—three 
of each. The final effluent, before passing to the out- 
fall, flows down an inclined channel in which weirs 
have been constructed so as to constitute aeration 
tumbling bays, and to arrest the humus. The low- 
level sewage is raised by electrically-driven pumps 
to the level of the invert of the high-level sewer, and 
is then passed through the works. 

A further disposal plant may be mentioned, namely, 
that at Auchterderran. This plant, though small, 
is interesting by reason of several features. For 
instance, it was necessary because of colliery workings 
carefully to choose the routes of the sewers leading 
to it. Then, again, for the same reason, provision 
had to be made for levelling the distributors should 
there be any subsidence of the filter beds. The 
arrangement of the treatment tanks also calls for 
mention. It may be explained, first of all, that the 
sewage first of all passes through grit chambers in 
duplicate and then into the main treatment tanks, 
which are also in duplicate, the effluent from which 
is delivered by distributors to rectangular filter beds 
and subsequently to humus tanks in duplicate, 
before it is discharged. The main tanks are peculiar 
in that at each end they have what is actually a 
modified form of Dortmund tank; that is to say, 
they have conical depressions taken down below the 
level of the floor of the tank. The primary treatment 
tanks are therefore in two sets, each set consisting 
of three tanks. One set or both or parts of both 
can be used at any one time. The sludge which is 
deposited in the end, Dortmund like, tanks may be 
drawn off from time to time by the pressure of the 
liquid in the tanks. 


Schemes in Hand. 


Of the large number of sewage disposal and sewerage 
works in hand we may just refer to a few of the most 
important. The Thurrock, Grays and Tilbury Joint 
Sewerage Board has an extensive scheme in hand. 
A lengthy intercepting sewer is to be laid which will 
serve the whole area under the control of the Board. 
It will not be possible to convey the whole of the 
sewage to the disposal site by gravitation, so an inter- 
mediate pumping station is provided for. There is 
also a main pumping plant at the disposal site, where 
the sewage after being pumped will be treated in 
sedimentation tanks and percolating filters, the 
effluent being delivered into the Thames at times 
when the tide permits. The total estimated cost is 
£90,000. Darlington is about to spend some £40,000 
on an extensive new sewerage scheme, which is ren- 
dered necessary by the general adoption of the 
water-carriage system in the borough. St. Albans, 
in consequence of the extension of the borough, is 
having to spend nearly £50,000 in additional sewerage 
and sewage disposal works. Bradford has accepted 
a tender for over £121,500 for the construction of the 
outfall sewer tunnel at Esholt. The Birmingham, 
Tame and Rea District Drainage Board has new 
sewerage and sewage disposal works in hand to the 
value of upwards of £60,000. The Birmingham City 
Council has decided to spend £33,000 in sewering 
part of Erdington. The Llanelly Rural District 
Council has adopted a scheme to cost £41,250 for 
sewerage and sewage disposal works in the parishes 
of Llanelly Rural and Pembrey. Newcastle-on-Tyne 
has a scheme in hand for the sewerage of Heaton, 
Byker and Walker, the estimated outlay being in 
excess of £32,000. Spalding is carrying out an ex- 
tensive improvement scheme which will cost nearly 
£30,000. / For a sewerage scheme for Haswell the 
Easington Rural District Council is proposing to lay 
out some £23,200, while Camborne and Crediton are 
spending in like manner £22,429 and £17,000 respec- 
tively. Among works abroad it may be mentioned 
that Bombay is expending very large sums of money 
in extensive improvements to the sewerage system 
of the city. 


New Filter Beds and Sludge Main at Glasgow. 


After the first instalment of 1.83 acres of filter 
beds referred to in our last annual article had been in 
operation for two months the results obtained, as 
shown by the reports of the Corporation Chemist, 
were so satisfactory that it was decided to proceed 
with a second instalment. The constructional work 
of the filters was, as before, carried out by the Sewage 
Department under the General Manager, while the 
distributors were let to contract. The second 
instalment extends to 0.82 acres and is divided into 
two rectangular beds, each 82ft. 10in. wide by 21 5ft. 
long and 9ft. deep. The medium is whin, arranged 
as in the first instalment but having 1 }in. whin on the 
top instead of jin. granite. The distributor contract 
was let to Jones and Attwood, Limited, of Stour- 
bridge. The two distributors, which run on mono- 
rails, are driven direct by 2 brake horse-power electric 
motors. The movement of the distributors is con- 
tinuously forward, thus avoiding the difficulties of 
stopping and reversing. At the ends of the beds the 
distributing arm behaves as it does on an ordinary 
circular bed, while on the rectangular portions it 
travels like a reciprocating distributor, but, as above 
stated, does not reverse. The small areas at the 
corners of the filter beds which are not reached by 
the distributors are supplied by intermittent fixed 
spray jets fed from the feed troughs, which are formed 





of galvanised steel sheets. A third instalment. of 
3.12 acres is now in course of construction. 

Recently it became clear that the constant large 
increase in the quantity of sludge was overtaxiny 
the present sludge presses at Dalmarnock seway:: 
works, and that, having regard to all the circum. 
stances, it was an unsound .policy to rely for sludg:: 
disposal solely on the present method of convertiny 
all the sludge into pressed cake. Accordingly authorit, 
was obtained to lay from Dalmarnock to Shieldha'| 
sewage works a Yin. diameter cast iron pipe six miles 
long through which automatic pneumatic ejectors 
would force the surplus crude sludge to Shieldhall, 
whence it would be conveyed to sea. If and when 
that might be necessary the pipe will be capable of 
discharging in about twelve hours the total dail) 
output of sludge from the present sewage flow into 
Dalmarnock. The necessary contracts have bee 
arranged and the construction of the pipe is pro 
ceeding. 


Manchester Main Drainage Works. 


During the past year a total length of sewer of about 
five miles has been constructed making approximately 
eighteen miles of work finished. The works com- 
pleted during the year embrace several sections of 
new outfall sewer and various sections of new inter- 
cepting sewer. The work on the new outfall sewer 
from Davyhulme and the Stretford boundary to the 
Bridgewater Canal is almost completed. It was 
necessary in one case to pass under the Bridgewater 
Canal and the work at this point was carried out one- 
half at a time, the traffic in the canal being diverted 
to one side of the canal. The cofferdams used were 
formed of steel piling and they have proved quite 
satisfactory. It may be mentioned that the Corpora- 
tion staff has carried out a considerable length of the 
new sewer from a maximum diameter of 15ft. 3in. 
downwards, including crossings under railways, 
without the intervention of a contractor. The strata 
met with in several of the works varied from running 
sand to hard rock and in the former case it was found 
necessary to execute portions of the sewer under 
compressed air without the use of a shield. The air 
pressure chiefly used was 8 lb. per square inch above 
that of the atmosphere, it being found difficult to 
maintain a greater pressure owing to the presence of 
gravel in the strata tunnelled through, which allowed 
the air to escape freely. 


Progress of the Works at York. 


With the exception of the fixing of pumps and 
other machinery the new works of sewage disposal 
at York included in the first contracts were com- 
pleted during the year and will be brought into 
operation very shortly. At the Fulford pumping 
station storm water tanks of one million gallons 
capacity have been constructed, and the fixing of 
new centrifugal pumps, screening apparatus, and 
dredger for detritus tank is proceeding. At the 
Naburn sewage disposal works, which are about 
two miles from the pumping station, the construc- 
tional work of two additional septic tanks, each having 
a capacity of 500,000 gallons each, ten circular 
filters, detritus tanks, humus tanks, channels, cham- 
bers, roads, river piling, &e., is completed, and it is 
hoped to put them to work very shortly. 





EXTENSION OF THE BAKERLOO TUBE. 
No. IL* 


THE lighting of the stations is carried out on three 
separate systems. Three-phase current at 220 volts 
will be transmitted from the sub-station at Cambridge 
avenue. There will be a transformer at each of the 
three stations, which will lower the voltage to 100, 
and this transformer will supply the current for the 
main lighting circuit. On each platform there are 
eleven 100-candle-power lamps, contained in inverted 
opal bow! fittings, so that the light is first of all thrown 
up on to the whitened roof of the station tunnel and 
then downwards on to the platform. The same type 
of fitting is also used in the booking halls and in the 
hall at the bottom of the escalators. The esca- 
lators themselves are lighted with 35-watt lamps, 
which are arranged in the angles of saw-toothed 
projections in the ceiling so as not to be directly 
visible to the persons using the escalators, but so that 
their light may be reflected downwards on to the 
escalator stairways. In addition to the foregoing, 
there is an emergency circuit, the current for which 
is obtained from the 220-volt circuit. These lamps 
are not. normally lighted. As a still further protec- 
tion there are about twenty-five lamps arranged in 
each station which are provided with current from a 
source entirely separate to that of the railway itself. 
These lamps-are burning continuously. Outside the 
stations the lighting will be brought about by 100- 
candle power lamps in the company’s standard 
hexagon shades with blue ‘‘ Underground ”’ skirtings. 

The arrangement of one of the booking halls is shown 
in Fig. 6, page 31. The three halls are all more or less 
alike, only differingin detailssoas toadapt them to ex- 
isting surface conditions. In the case of two of them, 
that at Warwick-avenue and Elgin-avenue, the floor 
levelis below that of thestreet,and there are staircases 


* No. L. appeared January Sth, 
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BAKERLOO RAILWAY—PADDINGTON TO QUEEN’S PARK EXTENSION 


(For description see opposite page) 
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Fig. 14—THE LINE FROM THE TUNNELS TO THE JUNCTION WITH THE L. & N. W. RAILWAY 
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Fig. 15—THE INCLINE FROM THE TERMINATION OF THE TUNNELS TO THE SURFACE 


0 _ 130 _ 150 FF Swain Se 










Rivets through bottom flange to be| Countersunk 
for distance of 2°3° from each end. 
























































































































































































































PD Ie. oh o ou J" 
Plate 2:0*2°0* § < ER.S.S. 8x 6 * 35 lbs — Plate 29 
» ws i 
7 
New =+-Blue Brickwork in 
oe 4 to / Cement Mortar__ 
4 7 @ Pal 
<———— F-0 ——- = 237: =e 
* ae BO 5, 
Bearing at A. Bearing at B 
A A A A A A A A 8 8 8 8 8 8 B 8B 8 8B 8B 
n n 7 A rn r - - 4 n 7 ny + 
| —{}—}-—]] = |——{} {+ {Lf} —f} 4} f] ioe | OREN) | Se; eee | ee aa 
c ’ 7 \ 
Girdys d) b 2474 «10 lbs | Girdars 4F R3|Jojshs 24|* 72|/00| Vos 1 
“Th ||witAll2 pla  both| topl|land ‘ with\\/ plate /. if Gh both top) ang | i 
botthn Fla b 8 iam|¥ pitth So bothbm Alangéeb. Riyets ||F diam 4\pitch ) dha Tie Bolt 
. . > = s es. So i . iu s = = SS re ‘S ij 
| es | es | es | ars | Pebes | ss | ees | S| eS | eS | | MSS | eS | ee | | BS | 
| | | sar st wi Si ST SS SSS SS OM 
: 2 : R : |e | en ||| (| | ; re de (Aeon | eee 
+--+ —=—iT U U ul LU us U ms S U 
u a 4 A A 8 8 8B ss 2 8 8 B 
ya a ae aR 
Ewcrnece Swain § 
Fig. 16—ARRANGEMENT OF. ROOF OF CUT-AND-COVER PORTION 
{ 2 > . armed on Surface 9f concrete toreduce noise), 
eS ee ne eee ones +-——8] § ________ 244" ______ — ——$—=—-_. ___ 
{& S$ | — oA 
| MS} SS Eh - — - | 
Vertical Ribs formed on surface + ie! SIs —F—- = Conductor Rail 85 1B S. 
of concrete to reduce noise |S) Running Rail 901bs. B.5.S. SS 





pas ee Se 













otha Coach Screw bling Ss 
“ va The surface of the Concrete in 4ft to be 

left l"low& loose —— chippings laid 

to the level of the Top of Sleepers 

leepers Jarra 00 














tnds of bf 
Whitewashed to preve ' x : 
concrete adhering to same 3 p p longr ne be d 7 Laan zs es 
Stag wool to be inserted at ¢ 2 : 4 

ends of a// sleepers. KG 






Loose filling tapes€ over |/4 mesh & through 
2 sieve. Brown Paper tobe used over filling 






yrain ( See note 38 






tS 
Special care to be taken when conc : 5a oe ‘23 sgaes : . “ros 
the ends of Sleepers, to ensure that the 09 +e weO é S53: or Cross £ 
concrete does not get under sleeper ends, 
brown paper to be used over the Slag wool 
to assist in this purpose. 
ph ot ce 
CNOTE = Pipe nails to be an easy fit in Sleepers so 
asto allow the Sleepers beingeasily withdrawn from 
the angle Iron 











Half Pipe of Cross Drain 


NOTE: Cross Drains to beprovided i dry tunnels 
on the straight about 200 feet apart & on the 
cyrve 100 feet apart. 
ross Drains to be provided in wet tunnels 
onthe strasght about /00 het apart don 


Half Cross Section Between Sleeperd/¢ curve 5U feet apart 





Half Cross Section through Sleeper 
Swain Soe 


Tue Enorneca 


Fig. 17—CROSS SECTION OF PERMANENT WAY IN TUNNEL 








58 


THE ENGINEER 





Jan. 15, 1915 








leading down tothem. But at the third—Cambridge- 
avenue—local conditions permitted the booking hall 
to be constructed at the street level, and it is difficult 
to imagine a better arrangement. The stations and 
booking halls are lined with white glazed tiles relieved 
with light green tiles, and they all have a neat and 
businesslike appearance. 

For ventilation purposes there is to be a motor- 
driven fan plant at each station, and we propose to 
deal with the arrangements separately.. The position 
of the ventilating plant at the Warwick-avenue 
station is shown in Fig. 6, page 31 ante. 

At the end portion of contract No. 1 the whole of 
the lines of the London and North-Western Railway 
had to be passed uader, and the work was of a difficult 
character, more especially as the top of the tunnel 
lining was gradually getting nearer to the North- 
Western rails all the time. However, by carefully 
shoring the latter the operation of driving the tunnels 
was successfully performed without in any way inter- 
fering with the North-Western Company’s service. 

The general lay-out of the work comprised in con- 
tract No. 2 is shown in Fig. 14. The work began at 
the termination of the cast iren tunnels, and con- 
tinued to the point shown on Fig. 14, that is to say, to 
about 222 chains—or 2.775 miles—from the start. 
This portion of the line has only one station, namely, 
the existing Queen’s Park Station of the London and 
North-Western Railway, which has been recon- 
structed. The line immediately after the termination 
of the tunnels is run in cut-and-cover for a distance 
of 164ft. 6in.—see Fig. 15. The ground over the 
whole area of the cutting was excavated to a depth of 
4ft. Gin. below rail-level and the whole of the excava- 
tion filled in with concrete to a minimum depth of 
2ft. Walls constructed of concrete, and having a 
total thickness of 5ft. were formed at the sides, and 
it was on these that the covering was carried. In 
all twenty-four rolled steel joists were used for form- 
ing the roof. These varied in length from 30ft. 2}in. 
at the tube end to 27ft. at the end remote from the 
tubes. They measured 24in. by 7}in. and weighed 
100 Ib. per yard, and were provided with one or 
two plates 12in. by 3in. on both top and bottom 
planes, these plates being secured with jin. diameter 
rivets placed at 4in. pitch. The joists were arranged 
at 7fit. centres and the space between them filled in 
with 7 to 1 cement concrete, the underside of which 
was shaped between the joists to a 5ft. 9in. radius. 
The top is flat and covered when clear of the 
car shed with a serving of asphalt lin. thick. The 
arrangement is shown in Fig. 16, which also shows the 
method of forming the bearing between the joists and 
the tops of the walls. Beyond the cut-and-cover 
portion the line was taken up in cutting for a 
length of about 560ft. The walls of the cutting 
are of concrete, and they naturally vary in 
thickness as the ground level is more nearly 
reached. The line reaches surface level at a distance 
of something over 800ft. from the termination of the 
tunnels. A view down the incline during construc- 
tion is given in Fig. 10, page 40 ante. For the major 
portion it is on the straight, but there are two short 
portions of 20-chain curves separated by a portion 
of straight. Shortly afterwards the line passes under 
a reconstructed brick bridge—see Fig. 11, page 40 ante 
—and enters Queen’s Park Station, which is an ordi- 
nary surface level station. 

Beyond the station there is a car shed, designed to 
house thirty-six cars, and provided with a covered 
extension. There are cross-overs from the running 
roads, so that four roads are formed through the shed 
and the two outer roads are the running roads. It is 
just beyond this shed that junctions will be formed 
with the up and down electrified lines of the London 
and North-Western Railway. Just before Queen’s 
Park Station is reached from Cambridge-avenue 
there are further cross-overs which branch into a 
double line running into another car shed to contain 
thirty cars. The lines in this shed and the two 
central lines in the shed first mentioned are provided 
with pits. In addition to the actual work of forming 
the lines, shed and bridge already mentioned, the 
contract included the building of a boundary wall 
about 1000ft. long, a retaining wall about 360ft. long, 
a further retaining wall some 1350ft. long, a building 
to contain a repair shop, office, mess, &c., and other 
works. The actual station at Queen’s Park was 
rebuilt by the London and North-Western Railway. 
In order to allow for drainage, a drain has been formed 
in the 6ft. way on the inclined portion of the line 
running down to the tunnels. There are several 
catch-pits in this drain, and the water carried off is 
delivered into a sump 12ft. 6in. in diameter formed 
at the side of the line just inside the cut-and-cover 
portion, from which it is pumped into local sewer 
vid the formation drains. 

A cross-section of the permanent way in the tunnels 
is shown in Fig. 17. The sleepers employed are of 
Jarrah wood, 12in. wide by 5in. deep and 6ft. 6in. 
long. Saving at their ends the sleepers rest on a 
solid base of 7 to 1 ballast concrete. At their two 
ends their lower corners are chamfered off as shown, 
and for a length of about 13}in. a space is left between 
their undersides and the surface of the concrete, this 
space being mostly jin. deep, but tapering on the inner 
side to }in. Loose filling consisting of pieces which 
are too large to permit of their passing underneath 
the sleepersis packed on both sidesof the overhanging 
portions of the sleeper, and slag wool is packed under- 





neath the chamfered corners. The ballast concrete is 
taken up to the level of the top of the sleepers all over 
saving between the rails, where it is left lin. low, 
and in this space loose granite chippings are laid to 
the level of the tops of the sleepers. The concrete 
is also taken up the sides of the tube to just above 
the top of the conductor rail at each side. On the 
side portions thus made vertical ribs are formed on 
the surface of the concrete so as to reduce noise. 

The sleepers are, as will be observed, supported on 
concrete for a width of 3ft. llin. This gives an over- 
hang of each rail from the point of support of about 
Jin. The object of this cantilever effect is to do away 
with the rigidity of the support and to reduce the 
carrying of vibration to the tunnel lining and sur- 
rounding earth. Felt or anti-vibration pads fin. 
thick are used between the chairs and the sleepers 
with the objects of deadening noise and vibration 
as well as of forming a good seating between the 
chairs and the hardwood sleepers. One lin. by lin. 
by Hin. angle iron lft. 4in. long is fixed at each end 
of the concrete support so as to prevent its crumbling 
away at this bearing edge. Another angle iron 2in. 
by l}in. by in. and 10in. long is attached to the 
underside of the sleeper in the centre and acts as a 
side anchor. 

The chairs are fastened to the sleepers at three 
points, and, as we have said, they rest on felt pads. 
The fastening is brought about by means of fin. 
coach screws, 6}in. long. The rails are British 
standard section “‘ bull-head” rails, 90 lb. per yard. 
They are set in the chairs with an inward cant of 
1 in 20, and their tops are arranged to come at a 
level of 4ft. 1}in. below the centre of the tunnel. They 
are keyed into the chairs by Stuart’s patented rail 
keys, which are of the form shown in the drawing, 
The steel keys, after being tapped into position, are 
expanded by the driving in of a metal wedge. 

As is the case throughout the remainder of this line, 
there are two conductor rails—a positive and a nega- 
tive—one placed midway between the two rails and 
the other on one side of the line. These two rails 
are of the form shown in Fig. 17. They measure 
2hin. wide by 37gin. deep, and they weigh 85 Ib. per 
yard run. Their top corners are rounded, and they 
are provided with a groove on either side near their 
bottom edges, these grooves being for receiving 
the fastenings at joints. They are, of course, bonded 
where the joints come with copper bonds in the ordi- 
nary way. The conductor rails rest on porcelain 
insulators, which are grooved to receive them, but 
there are no fastenings, the rails simply keeping their 
place by reason of their weight and a certain amount 
of play being permitted. The forms of the insulators 
are shown in Fig. 17. That in the centre is secured 
to the sleepers by two coach screws, 3in. by }in. 
The outside insulator, which is different in shape, is 
mounted on a l4in. by 9in. by 3in. Jarrah wood 
block set in concrete by means of three 3in. by }in. 
coach screws. The top of the centre conductor rail 
is arranged to comeat l}in. and the top of the outside 
rail at a height of 3in. above the running rails. The 
centre of the outside conductor rail comes at a dis- 
tance of lft. 4in. from the gauge line. 

The whole arrangement in tunnel is readily seen in 
the engraving. Underneath the sleepers in the 
centre of the tunnel is laid, for the whole length of 
the latter, a 3in. land drain. This drain delivers 
into sumps arranged at low-lying points in the tunnels 
and the water, should any accumulate, is pumped 
out at intervals by portable pumping plants. Cross 
drains are provided ordinarily at 200ft. apart on 
the straight, and 100ft. apart on curves. In wet 
parts, however, though there are but few of them, 
the cross. drains are arranged at 100ft. apart on the 
straight and at 50ft. apart on the curves. The 
central 3in. pipe is made into a half pipe where the 
cross drains come. 

In the open portion the permanent way is exactly 
similar to that in the tunnels, saving that the sleepers, 
which measure 12in. by 6in. by 9ft., are laid on ballast 
in the ordinary manner. 








NEW WATERWORKS AT MADRAS. 
No. I. 


On December 17th last the new waterworks which 
have been constructed by the Corporation of Madras 
were formally. opened by Lord Pentland, G.C.I.E., 
the Governor of the Province. Through the courtesy 
of Mr. J. W. Madeley, M. Inst. C.E., the Corporation’s 
Special Engineer, who was responsible for the design 
and construction of the whole of the works, we are 
enabled to lay the following particulars concerning 
the undertaking before our readers. 

The original water supply of the city of Madras 
was obtained from shallow wells. These naturally 
became contaminated, and as long ago as 1872 a 
proposal was adopted for obtaining a supply of water 
from the river Korteliar and its tributaries. For this 
purpose a masonry weir was built across the river 
Korteliar which diverted the water—excluding the 
greater flood discharges—into a channel feeding the 
Cholavaram Tank—see Fig. 1. From this tank a 
channel led to the Red Hills Tank, which was made 
into a reservoir and in these two reservoirs the flood 
waters resulting from the monsoon were stored and 
became available for supply during the months when 
the river bed was dry. Water was also taken from 





both tanks to irrigate a first crop of 7500 acres and 
a second crop of 3200 acres, the amount of water 
used for irrigation amounting to about three times 
the quantity actually supplied to Madras. 

The Red Hills Tank is partly fed by rain falling 
on its own catchment area, but mainly from the 
Cholavaram Tank. The latter besides being supplied 
from the river Korteliar by the channel starting 
from Tamarapakkam anicut, is also fed by the rivers 
Katankal and Bosikal—tributaries of the Korteliar 
—which are also intercepted by the channel. The 
source of the Korteliar is the overflow from the 
Kaveripakkam Tank—see Fig. 1—but the upper 
waters are diverted into the river Cooum by the 
Kasavaram anicut, some 25 miles lower down, and 
are lost so far as the water supply of Madras is con- 
cerned. Nevertheless, the actual available catch- 
ment area is practically 1000 square miles, and the 
average annual rainfall over the whole area is given 
as being 37in. The storage capacity of the Chola- 
varam and Red Hills Tanks when they are full is 


as follows :— 
Gallons. 
3,618,750,000 


Cholavaram Tank 
13,512,500,000 


Red Hills Tank .. 
Total : se 17,131,250,000 

The works up to this point were carried out by the 
Government and the Corporation of Madras made no 
contribution towards the cost of their construction. 
Moreover, they were and are maintained by the 
Government, which also provides a conservator and 
a staff of men to prevent contamination of Red Hills 
Tank by cattle washing, fishing, bathing, &c., these 
men having a sailing boat to enable them to patrol 
the lake. In payment for the water received, the 
Corporation gives to the Government an amount 
equal to 1 rupee per 1000 cubic yards of water drawn 
from the Red Hills Tank, below which the work of 
conveying the water to and distributing it in Madras 
was carried out by the Corporation. Translating into 
British equivalents the above-mentioned charge for 
water, it is to be observed that it is only at the rate 
of just less than the tenth of one penny per 1000 
gallons. The Corporation’s annual bill is about 
R.22,000, or, say, £1466. 

From the Red Hills Tank, as it is called, though it 
must be admitted that it is rather a big ‘ tank,” 
holding as it does when full 13,500 million gallons 
of water, the water was, under the old scheme, 
taken into Madras City by an open earth supply 
channel. This channel was fed by four pipe lines 
leading from a valve-house in the south-east corner 
of the tank, each pipe line having its own valve- 
house. The supply channel has earth sides and 
bottom. It is 6% miles long and has a gradient of 
only 3in. per mile, or 1 in 21,130. Some of it is in 
cutting, but the major portion of it is on embankment. 

This old system had a great number of defects. 
For instance, the lake or tank was tapped at such a 
high level that occasionally—on the average every 
other year—the water in the lake actually fell below 
the level of the outlet, and pumping had to be 
resorted to to raise the water to the level of the 
channel, though all the while there was plenty of 
water in the lake if only the outlet had been placed 
low enough. Not only was this pumping costly, 
but it was also found that the periods of pumping 
corresponded with high cholera death rates in the 
city, from which it was concluded that the pumping 
stirred up undesirable matter from the bed of the 
lake. Then, again, the open channel was a source of 
a considerable loss of water from evaporation, while 
a good deal of water also found its way through the 
banks and bottom by percolation. Moreover, the 
channel itself was liable to contamination, for people, 
in spite of a patrol along it, would bathe in it if they 
had a chance ; while the coolies who were constantly 
employed cutting the quickly growing weeds which 
flourished in the slowly moving water, were also a 
possible source of pollution. In this connection it 
may be mentioned that in the original scheme there 
were no filters or other means for purifying the 
water. Moreover, the channel had become entirely 
inadequate in capacity to satisfy the growing needs 
of the city, and, in addition to that, there was con- 
stantly the danger of the banks collapsing, small slips 
being of frequent occurrence. In addition to the 
shortcomings of the channel, the distribution system 
was deficient. The channel at the Madras end 
delivered its water into a masonry shaft, 22ft. in 
diameter, and from this were led off the supply mains. 
It was not possible to supply water to consumers 
either sufficient in quantity or adequate in pressure. 
It was hardly to be wondered at, therefore, that the 
Corporation of Madras at length took steps to remedy 
this unsatisfactory state of affairs. The wonder 
is, rather, that it did not do so before; and the 
wonder is increased when it is realised that there 
was an ample storage of water on which to draw. It 
is true that in 1881 when the embankment of the 
Red Hills Tank was breached, the opportunity was 
taken to construct a masonry outlet tower at one 
of the deepest points of the lake, so that the reservoir 
could be nearly emptied without pumping being 
necessary, but nothing much else appears to have 
been done. 

The new works which were opened in December 
have been carried out to remedy all the remaining 
evils, and judging from the information at our 
disposal, they should be completely successful in so 
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doing. First of all the open channel has been replaced 
by an underground conduit, and the water is filtered 
both before and after it leaves the conduit, being 


finally delivered into covered storage tanks. More 


over, at the Madras end there are pumps and an 
vlevated service reservoir, so that a proper pressure 


may be maintained in the distribution mains. 













“The Encinecr 





Area Draining to River Kortehar 


\ 
ve Tamarapakkam Anicut.£Z3837<q mile) 
Area Draining to Rivers Katankal & Boosikal which Aeliver i 
into Channel supplying Cholavaram Tank —. —EV06sg miles 
Soi 
Ss 


surface. 





| tower. 


lower than was previously the case. 





Explanation 


\ 





\\ rm 
Area Draining direct to Cholavaram & Red Hills Tanks — ‘igat + 
Areg brainy g to RiverKorteliar but diverted to River Cooum a ibeg mi os tt . 
e 


OW 
f A 


2 Tinneri 









Cooum Piven 


POONAMALLEE 
Sembaram- 
bakkam 
Tank 









Fig. 1—DRAINAGE AREAS FOR MADRAS WATER SUPPLY 


When the new outlet tower was constructed in 
1881, two 24in. cast iron pipes were built into the 
repaired embankment or bund. As a matter of fact, 
these two pipes will only pass about one-third of 
the quantity of water which the new conduit will 
carry, the velocities being the same in the two cases. 
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pumping with the original arrangements, and 7000 
million gallons would supply a population of over 
three-quarters of a million with 25 gallons per head 
per day for a year. Moreover, the cost of pumping 


is avoided, and the objections attaching to pumping 
obviated. 
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Fig. 2—ROUGHING FILTERS AT RED HILLS TANK 


It was, however, determined, on consideration, to 
retain these two pipes and to sacrifice the small 
amount of head necessary to get the increased amount 


of water through them rather than to incur the cost | 


of laying larger pipes and of reconstructing the outlet 
tower, which the laying of larger pipes would have 
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It will be remembered that in the original scheme 
the water was delivered straight from the reservoir 
into the open channel without anything being done 
to it. 
the weeds grew so well in the channel. In the newly 
completed works the water on coming through the 
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Each outlet has its own valves and valve 
mechanism, which are manipulated from within the 
With the new outlet arrangements it is now 
possible for water to be drawn off to a level 10ft. 
This means that 
very nearly 7000 million more gallons will be avail- 
able than could be withdrawn from the lake without 


It was partly owing to this, no doubt, that. 


copper gauze of jin. mesh, these screens having a 
total area of 125 square feet. All the water must 
pass through the screens before it enters the roughing 
filter, which it does at floor level, the filtration being 
upwards. The filter is formed with brick piers at 
the bottom, on which rest stone slabs, which in their 
turn support the filtering material. The latter has a 
depth of 3ft., and consists of crushed trapped rock 
in graduated sizes. At the bottom the pieces are of 
a size which will just pass through a l}in. diameter 
ring, and the size is diminished until at the top the 
pieces will pass through a jin. ring, but not through 
a lin. ring. The filter chamber is 150ft. long, 108ft. 
wide and 8ft. deep. It is divided into two equal- 
sized compartments which are controlled by penstocks, 
so that half the area may be thrown out of service 
for repairs or cleansing while the other half remains 
in use. Ordinarily the cleansing will be effected by 
reversing the flow of water through the filter. On 
leaving the roughing filter—a drawing of which is 
given in Fig. 2—the water flows over a measuring 
weir into the conduit. The quantity of water passing 
-over the weir is automatically recorded on a chart 
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Fig. 4—SECTION OF CONDUIT 
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carried on a revolving drum which is driven by an 
eight-day clock, the head being translated into flow 
by means of a Lea recorder. By-passes are provided 
so that the water can be passed straight into the 
conduit without filtration, this provision being neces- 
sary in case the surface of the lake should sink below 
the level of the measuring weir. Under these cir- 
cumstances, of course, the water would pass into the 
conduit without previous filtration, but it seems 
unlikely that such a state of affairs will ever be ex- 
perienced, or only at very lengthened periods. 

The conduit which conveys the water from the 
roughing filters to the final filtration plant at Kilpauk 
on the outskirts of the city is 7 miles long. A drawing 
showing its route in plan and section is given in Fig. 3. 
It is a culvert with vertical sidewalls 5ft. apart, these 
walls being 4ft. high to the springing of the arched 
roof, which has a rise of 18in. The floor has a curved 
invert with a dip of 3in. in the centre, so that the 
maximum height is 5ft. 9in. Two typical sections 
are given in Fig. 4. One of these shows the con- 
struction in shallow excavation—up to llft. to 
the invert—and most of the length of the conduit 
was built in this manner. The concrete floor averages 
15in. thick, and is covered with a 4}in. brick invert. 
The side walls are of brickwork 18in. thick, while 
the arch has two rings of brickwork. In the other 
and stronger section used in deep excavation—with 
depths of from llft. to 18ft. to the invert—there 
are three rows of bricks. The whole of the internal 
surfaces of the conduit are coated with cement plaster 
Zin. thick, this plaster being made up of one cement 
to three of sand. The outside of the arch is plastered 
with ?in. of combination mortar. 

When originally designed, it was not intended 
that the conduit should be subjected to internal 
pressure, and where depressions were necessary it 
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necessitated. The tower is situated at about 110ft. 
from the top of the bund to which it is connected by 
a new steel bridge. In it draw-off pipes are arranged 
at different levels, so that water can be drawn off | 
at any desired level,no matter what the actual height 
of the lake may be. We understand that the water | 
is generally found to be purest just a little below the 


Fig. 3—PLAN AND SECTION OF THE NEW WORKS 


two 24in. pipes from the valve tower are led to a 
screening chamber, the supply to which is controlled 
by two automatic valves. The latter are worked by 


| floats, and are so arranged that they are closed when 


the water rises above the level necessary to give the 
required flow through the conduit. The walls of the 
screening chamber are furnished with screens of 


Swain Sc. 


was proposed to use steel pipes. This course was not, 
however, followed, and with the exception of one 
short length of 50ft. steel pipes have not been em- 
ployed, the masonry conduit being otherwise con- 
tinuous from end to end. In those places, however, 
where the conduit is under pressure it has been 
reinforced with barbed wire to take the tension. 
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MECHANICAL STOKERS ON AMERICAN 
LOCOMOTIVES. 


No. II.* 


Or several designs of mechanical stokers in use 
on the locomotives of American railways, two are in 
extensive use, with approximately 300 of each in 
service. One of these is the stoker designed by Mr. 
D. F. Crawford, General Superintendent of Motive 
Power of the Pennsylvania Lines West of Pittsburgh. 
The development, experiments with, and introduction 
of the Crawford machine has covered a period of nearly 
ten years, during which time various modifications 
and improvements have been made to meet require- 
ments or difficulties encountered in actual service. 
The 300 stokers now in use are of the more recent 
designs, and are exclusive of the earlier experimental 
designs, They are applied to locomotives of various 
classes, the number of locomotives thus equipped in 
any one class ranging from one to 110. 

The drawing on the opposite page represents the 
machine as applied to an eight-coupled goods engine 
of the 2-8-0 class, weighing 100 tons in working order. 
The cylinders are 22in. by 28in.; driving wheels, 
4ft. 8in. diameter; fire-box, inside, 5}ft. by 9ft.; 
heating surface of fire-box, 167 square feet ; of tubes, 
2677 square feet ; total heating surface, 2847 square 
feet ; grate surface, 49 square feet ; steam pressure, 
205 lb. per square inch; tractive power, on 80 per 
cent. boiler pressure, 39,688 lb. The application of 
the stoker makes but little change in the appearance 
of the engine, Attached to the frame, under the 
fireman’s side of the cab, is the steam cylinder 15in. 
diameter and 12in. stroke, which operates the coal 
feed, the conveyor and the crusher. In the cab the 
only indication of the stoker lies in the two small 
hoppers against the boiler head, and rising a few 
feet above the footplate, which are provided for 
feeding coal to the stoker by hand in the event of 
the failure of the conveying apparatus. In ordinary 
working, however, the coal is handled entirely by 
mechanical means. 

The Crawford stoker operates on the underfeed 
principle, the coal being delivered below the level of 
the grate. It was seen, however, that for the rapid 
rate of combustion in a locomotive furnace some means 
must be provided for quickly and efficiently cleaning the 
fire. All the designs embodied some form of mecha- 
nical underfeed troughs in which the coal was con- 
veyed into the fire-box, and from which it was dis- 
tributed on to the ordinary form of shaking or 
rocking grates. In this way, ample provision was 
made for cleaning the fire, and at the same time the 
supply of air was drawn through the grate, asin hand- 
fired engines. It was so designed that the coal should 
be lifted and spread over the entire grate surface 
uniformly, in order to form a single continuous mass 
of coking and incandescent fuel, which would effectu- 
ally meet the requirements for efficient and economical 
combustion and consumption of coal, 

Referring to the illustration, the stoker may be 
described as follows:—1 is the horizontal steam 
cylinder or operating engine, having the head of its 
piston-rod attached to the arm 2 on the shaft 3, 
whose bearing is carried by the bracket 4. The 
driving arm or rocker 5 is mounted on the same shaft, 
and has attached to its upper end the links 6 carrying 
the transverse plunger bar 7. On the forward side 
of this bar are two plungers 8—one on either side of 
the engine, working with a horizontal reciprocating 
motion in the feed hoppers 9, which are supported on 
the cross bar 10. 

The plungers feed the coal forward into the trough 
11, on each side of which are the dead grates 12. 
At the end of the trough is the front dead grate 13— 
see plan. Working within the bottom of the trough 
are three auxiliary plungers 14, driven by the con- 
necting links 15, which in turn are connected by the 
single hammer-head bar 16 to the lower arm of the 
bell-crank link 6. These plungers keep the coal 
moving along the full length of the trough without 
clogging, and ensure efficient distribution of the coal. 

The main grates 17 are of the usual shaking finger- 
bar pattern, carried in the supports 18 and having 
the side sections 19. At 20 are the shaker shafts, 
with the shaker handles or levers 21 in the cab, for 
operating the main and side sections of the grates. 
The lock 22 latches the levers in their normal position. 
At 24 are agitators on the auxiliary plungers, with 
bushings 25. The bar 26 is the front support of the 
grates. At 27 is a grated opening in the footplate, 
and here coal can be fed from the tender into the 
hoppers by hand, in the event of failure of the con- 
veyor apparatus, which normally delivers coal to the 
hoppers. 

It will be seen that as the coal is forced into the 
trough and fed forward by the plungers, it flows over 
the dead grates and spreads itself by gravity over the 
transversely inclined main grates. The stoker engine 
—and consequently the feed of coal—is regulated by 
means of the air-operated control valve 28. At 29 
is the stoker engine valve, and at 30 is the governor. 
Peep holes fitted with coloured glass are placed in the 
back head of the boiler, so that the fireman can have 
full knowledge of the condition of the fire. This 
assists him in regulating the feed to meet the require- 
ments and to take care of any emergencies. 
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The above completes the description of the stoker 
mechanism proper. An essential feature of the design, 
however, is @ conveying mechanism which will 
continuously deliver coal from the tender to the stoker 
and thus eliminate all shovelling. Further, the 
conveyor and stoker must be able to handle any 
kind of coal, and therefore a crusher apparatus is 
used to reduce all large lumps to the size suitable for 
firing. All this mechanism is worked from the 
stoker engine. 

Attached to the transverse plunger bar 7 are the 
two long driving rods 35, which are attached to the 
swingle-tree 36 of the crusher 37, which works by 
a horizontal reciprocating or shearing motion. Upon 
the reciprocating member is the agitator 38, the 
continual motion of which prevents clogging or 
arching of the mass of coal above the crusher opening, 
in the hopper-shaped coal space of the tender. The 
hopper opening is at 39, with the bottom plate 40. 

The coal passing through the crusher chamber falls 
into the hopper 41 at the rear end of the conveyor 
trough 42. Over this trough are longitudinal jointed 
bars 43, having cross rods 44 and stops 45. Upon 
the rods are hung paddles 46, which can swing freely 
upward in a forward direction, but are prevented by 
the stops from swinging backward. The conveyor 
is hung at the rear by a trunnion 47, on the supports 
48 and 49, giving it lateral and vertical play. Each 
paddle is composed of six or seven sections hung 
on the cross rod, so that if a lump of coal or other 
obstruction is encountered only that section of the 
paddle which comes in direct contact with it will be 
held up out of its proper scraping position, and the 
obstruction will gradually be worked saint without 
blocking the feed of coal. 

On the long crusher connecting-rods 35 are ing 50, 
for the attachment of the conveyor connecting-rod 51. 
To these rods are pivoted the two vertical rockers 
or levers 52, which have their fulerums at the lower 
ends in the bracket 53, and move in guides 54. At 
the upper end. of each rocker is a link 55, and these 
links are attached to the ends of the swingle-tree or 
crosshead 56. This has its fulcrum at 57, where it 
is attached to the jointed bars 43 of the conveyor, 
and thus imparts a reciprocating motion to the con- 
veyor. At each forward stroke, the paddles carry 
along the coal between them, as the stops prevent 
them from swinging back. 

At 58 is the coal cut-off operating shaft, carried 
in the bearings 59. On this are two lever arms 60 
and 61. To the lower end of the latter is attached 
the tee-headed handle 62, moving in the guides 63. 
To the upper end of the arm 60 is attached the con- 
necting-rod 64, the two rods on opposite sides of the 
tender being connected to the transverse bar 65. 
This carries the cut-off slide 66, working in the guides 
67. By raising and lowering the handle 62, the amount 
of feed of coal from the crusher to the conveyor can 
be regulated. 

At 68 is a radiator supplied with steam from the 
boiler through the flexible pipe couplings at 69. 
This is to prevent damp or wet coal from freezing 
in the conveyor. The coupling bar between engine 
and tender is shown at 70, with the buffers at 71. 

The stoker engine does not adapt itself automatic- 
ally to the demands of service, as is the usual practice 
in stationary power plants, since the variations in 
conditions in locomotive service are too rapid to 
admit of successful automatic regulation. Con- 
sequently, the fireman has the important duty of 
regulating the feed and the fire according to the 
requirements. This regulation is effected by means 
of a valve at the fireman’s side of the cab, so that he 
can handle it while watching for signals, &c. Should 
the conveyor break down, the fireman can shovel 
the coal to the hoppers of the stoker plungers, as 
noted above; and if the stoker should break down, 
the fireman can fire the engine by hand in the usual 
way. As a matter of fact, however, out of nearly 
32,000 trips with engines having mechanical stokers 
—on the Pennsylvania Lines West of Pittsburgh— 
the stokers handled practically all the coal on 68 per 
cent. of the trips, and on only 16 per cent. of the 
trips did the stokers fire less than 70 per cent. of all 
the coal used on the trip. 

The drawing shows a fire-box with two feed troughs, 
but one trough will suffice for a narrow fire-box, 
and additional troughs may be used on very wide 
fire-boxes. The clinker is about the same as with 
hand firing, or perhaps a little less. There is also 
some reduction in smoke, partly due to the underfeed 
system of stoking. 

In preparing the engine for a trip, the fire is built 
on the grates in the usual way. When this is burning 
brightly, the stoker is started and the feed regulated 
to bring up the fire as desired. It is not necessary 
to resort to hand firing even after the engine has been 
held for a time on a siding. The work of the fireman 
is to watch the fire, to regulate the stoker feed as 
required to meet the running conditions, to keep the 
grates clear by shaking, and to use the scraper occa- 
sionally to spread the coal over any thin spots which 
may develop in the fire. 

In concluding this detailed description of the 
Crawford mechanical stoker, the following summarised 
particulars are given of two of the engines and their 
service. One is a passenger locomotive and the other 
a goods locomotive, both in use on the Pennsylvania 
Lines West of Pittsburgh. On other roads there are 
very much larger engines, with heavier trains—up 





to 6000 tons—and operating on much more severe 

gradients, 

Large Locomotives with Mechanical ery esd Lines 
West of Pittsburgh, U.S.A 


Saicsiani Goods. 

Type of engine .. - + 4-6-2 -- 2-8-0 
Weight on driving wheels - 193,000 Ib. - 231,300 Ib. 
Weight of engine : . «+ 302,000Ib. .. 255,800 Ib. 
Weight of tender loaded* -+ 184,000 Ib. - 184,000 Ib. 
Weight of stoker and all — 

tenances 7 6,500 Ib. F 8,300 Ib. 
Cylinders - «- 26in. x 26in. .. 26in. x 28in. 
Driving wheels, diameter. . 6ft. 8in. .. 5ft. 2in. 
Fire-box, size .. - + 6ft. x 9ft. 3in... 6ft. x 9ft. Zin. 
Boiler, smallest diameter . 6ft. 6in. .. 6ft. Sin. 
Tubes, num aa -- 202, 2}in. .. 265, 2in. 
Tubes, ocr a es - 128, ldin. - 144, ltin. 
Superheater tubes, number 32, 54in. -. 36, Sgin. 
Heating surface - 5164 sq. ft. - 4201 sq. ft. 
Grate surface 55} sq. ft... 55} sq. ft. 
Boiler pressure .. 205 Ib ae 205 lb. 
Tractive effort .. 38,283 Ib .. 53,198 Ib. 
Coal in tender -- 34,600 Ib «+ 34,600 Ib. 
Water in tender.. .. -- 8000 gals. -- 8000 gals. 
Length of regular run -+ 190 miles -+ 190 miles 
Time allowed for run ‘ - 4h. 14min. .. 12h. to 14h. 
Average running speed of train 45 m.p.h. +. 20 m.p.h. 
Weight of train behind tender 450 tons .- 1905 tons 
Tons of coal fired during the run 9} tons. . 30 tons 
Kind of coal used. . Bituminous .. Bituminous 
Maximum gradients against train 1 per cent. . 1 per cent. 


* Weight of tender given is exclusive of the conveyor. 








BOOKS OF REFERENCE. 


Tue stream of new editions of reference books has set 
in again, as it always does at this time of the year, and a 
good many of these useful additions to our library have 
reached us. The book which calls for mention first is 
Kelly’s invaluable ‘“‘ Post-office Directory ”—published 
by Kelly’s Directories, Limited, High Holborn, price 
with county suburbs 40s.—and we are at a loss what to 
say concerning it which would adequately represent its 
usefulness or which we have not said before. We have 
exhausted all our epithets when commenting on it in 
past years. It is not too much to say that without it it 
would be impossible for business in London to be carried 
on on present lines. The amount of information it con- 
tains beyond mere names and addresses is astonishing. 
Comparatively few people who use the book are aware, 
for example, that it gives a list of places in the United 
Kingdom, with the best means of getting to them, and, 
in a large number of cases, the hotels at each. We have, 
on occasion, found this exceedingly useful. This year 
the volume appears in its 116th annual edition. It has 
been found necessary to reset and rearrange certain 
sections of it, and this has resulted in a slight decrease 
in its size. We notice that quite a number of new trade 
headings has been introduced. 

“The Mechanical World Pocket Diary and Year-book 
for 1915” and “‘ The Mechanical World Electrical Pocket- 
book for 1915” are both published by Emmott and Co., 
Limited, of 45, King-street, and are both 6d. net. Both 
are excellent little books. The first is now in its twenty- 
eighth year of publication, and it contains, in addition to 
its usual contents, quite a number of new features. For 
instance, the section on Toothed Gearing has beer re- 
written and considerably extended. It now embodies 
some notes on gear cutting. New sections are those on 
Structural Iron and Steel Work; the Strength of Flat 
Plates ; Limit Gauges; the Cost of Power; the Propor- 
tions of Tee Slots; and Morse Tapers. The sections on 
Gas and Oil Engines and Suction Gas Producers have all 
been revised. The Electrical Pocket-book has also been 
revised and brought up to date, while new sections are 
given on Electric Circuits and Switching ; Synchronising 
and Phasing-out ; Alternating-current Generators; and 
Motor Troubles, &c. 

“The South Wales Coal Annual for 1915” is edited 
by Messrs. Joseph Davies and C. P. Hailey, and is published 
at 7s. 6d. net by the Business Statistics Company, Limited, 
at 12, James-street, Cardiff, and also at 20, Victoria-street, 
London, 8.W., Exchange Buildings, Quayside, Newcastle- 
upon-Tyne, and York City Bank Chambers, Lowgate, 
Hull. It gives the market prices of steam and bituminous 
coal in 1913-14, and details as to sea carriage during that 
period ; statements as to exports ; details as to the output, 
average prices and exports of anthracite ; data regarding 
the production, freights, market prices and exports of 
coke and patent fuel; the market price and imports of 
pitwood; and information regarding output, shipment, 
taxes, wagons and wages. It is now in its twelfth year of 
issue, and the present edition is evidently no less valuable 
than its forerunners have been. ‘ 

**Seaton and Rounthwaite’s Pocket-book of Marine 
Engineering Rules and Tables” is published by Charles 
Griffin and Co., Limited, of Exeter-street, Strand, at 
8s. 6d. net, and now appears in its twelfth edition. This 
time it has not simply been revised, but has required as, 
its preface tells us, ‘‘ a more drastic treatment than had 
been accorded in previous editions.”” It has, in fact, 
been recast and enlarged, and should in its extended form 
be more useful than ever. In it all the tables have been 
extended up to and even beyond present practice; the 
new rules of the Board of Trade, recently issued, and 
many modifications of Lloyd’s and other registry societies 
have been embodied ; and fresh tables and much informa- 
tion not available before have been incorpora 

Hardly less frequently consulted is ‘*‘ Whitaker’s 
Almanack ”’—published at half-a-crown at 12, Warwick- 
lane, Paternoster-row. The least that can be said for this 
most useful book is that one is absolutely lost without it. 
It contains all sorts of information concerning a wide 
range of matters and things, and is arranged and indexed 
so well that there is no difficulty in finding the subject 
required, and we may say that very rarely do we find it 
missing. In the 1915 edition a good deal of space is 
naturally devoted to the war and its effects, and there 
are several special articles of general interest, but otherwise 
the book, which now appears in its forty-seventh annual 
edition, is in exactly the same form and is arranged in the 
same manner as past editions have been. 

“The Gasworks Directory and Statistics, 1914-15” 
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—published by Hazell, Watson and Viney, Limited, 
52, Long-acre, W.C., price 10s. 6d. net—is in its thirty- 
seventh year of issue. It contains particulars of all the 
gasworks in England, Scotland and Ireland, and also 
some concerning a certain number of foreign works. | 
It claims to have been revised only till August of last | 
year, but we have observed indications that in some | 
cases at all events the revision has been carried to a later 
date than that. For example, we have noticed several 
announcements of increases in the price of gas which have 
been caused directly or indirectly by the war, and which 
were certainly made at a much later date than last August. 

“The Year-book of the Scientific and Learned Societies 
of Great Britain and Ireland” is published by Charles 
Griffin and Co., Limited, of Exeter-street, Strand, at 


| 160 are now left, and of these the Midland has 95: 





7s. 6d. net. The 1914 edition, which has recently reached 
us, contains a list of practically all the societies of the 
United Kingdom—we have only noted one omission, that 
of the Manchester Association of Engineers, which will 
doubtless be included in future issues — and gives a 
summary of their doings in the form of the papers read | 
before them. It also gives their addresses, a list of their 
officers, and the dates on which meetings are held. In 
the majority of cases also it gives the terms of membership. 
This is the thirty-first annual issue of the volume. 

“The Colliery Manager’s Pocket-book, Almanac and | 
Diary for the year 1915” is edited by Mr. Hubert Green- 
well, and published by the Colliery Guardian Company, 
Limited, of 30 and 3], Furnival-street, Holborn, London, 
E.C. This pocket-book is so well known—it is now in its | 
forty-sixth year of publication—that it would be super- 
fluous for us to outline its contents. Suffice it to say that 
it contains a whole mine of information regarding matters 
connected with collieries and cojliery working, and that | 


it has evidently been brought fully up to date. 


| 








TYPES OF LOCOMOTIVES ON BRITISH 
RAILWAYS. 


BEFORE the adoption of the new form of accounts all 
the information that a railway report vouchsafed was that 
the company concerned owned so many locomotives, 
carriages, and wagons. The information given nowadays 
is as full as it was meagre formerly, and is not only valuable 
but interesting. We now not only know the number of 
locomotives, carriages, and wagons, but how many there 
are of each type. The following table gives the particulars 
of the thirteen principal railways :— 


wheeler ’’ with leading bogie—the 4-2-2—of which only 
Only 
three single driving wheel with single leading wheel engines 
are left, two on the Great Western and one on the 
Brighton. 

For goods work the engine generally used is the 0-6-0, 
of which there are 6686, or more than half the whole of 
the stock of tender engines. The four wheels coupled 
and single leading wheel—2-8—0—class has 206, of which 
111 are on the Great Central. The Great Western has 
evidently not found this class satisfactory, as it has only 
three. 

Among tank engines the most common type is the 
0-6-0, which is the class generally used for shunting, 
and then the 0-6-2 and 2-4-2. For running the 2-4-2 
and the 4-4-2 are principally used. The eight 4-6-4 
engines of the Midland Company are those built for the 


| Tilbury and Southend. 


If the number of tenders given below the tank engine 
figures be compared with the number of tender engines 
it will be seen that only on six of the thirteen railways 
are the tenders and engines alike in numbers, and of the 
seven others only the London and North-Western has 
fewer tenders than engines. 








THE CHIEF CONSTRUCTOR OF THE UNITED 
STATES NAVY. 
THE appointment of Mr. David Watson Taylor, on 


December 14th last, as new Chief Constructor of the United 
States navy, is of particular interest to Englishmen, be- 


| cause Mr. Taylor received much of his education at the 


Royal Naval College, Greenwich, whither he went for the 


| three years’ course in naval architecture, which he com- 
| pleted in 1888 with, we are told, the highest marks for the 


naval architecture course ever received by any English 
or foreign student either previously or since that date. 

Mr. Taylor is well-known professionally on this side of 
the Atlantic by his writings, which have been frequently 
discussed in these columns. In 1894 he was awarded a 
gold medal by the Institution of Naval Architects for his 
paper on “ Ship-shaped Stream Forms,” and seven years 
later won the first prize offered by the American Society 
of Naval Architects and Marine Engineers, in an anony- 
mous competition, for the best paper on ‘** Theoretical and 
Practical Methods of Balancing Marine Engines.” 

In this country he is best known by his experimental 


Tender Engines. 


















































Class. Cal. G.C. G.E. G.N. G.W. | L.and L.and_ L.and L.B. and Mid. N.B. N.E. | S.E. Total No. 
; a N.W. | S.W. 8.C. each class 
4-6-2.. = —- -— - 1 = _ — - _ s — - 1 
46-0... 36 43 19 “= 123 20 340 26 — - 65 — 672 
4-4-2.. — 31 —_ 116 3 40 — — 11 — 20 42 ; 263 
44).. 139 150 171 136 368 73 290 302 58 393 166 208 237 2,691 
4-2-2.. 1 6 — 16 16 — — _ 95 20 160 
2-8-0. — 111 _ 3 56 _— 36 _ — - — 206 
2-6-2.. —_ —_— —_ — — - oo _ — 1 - — 1 
2-6-0) . 5 8 — 22 123 - —- — 2 6 — 166 
2-4-0. 35 23 115 68 133 1 170 —_ — 275 16 81 - 917 
2-2-2 —_— —_ — _ 2 — — — 1 - - 3 
0-8-0) 8 89 _— 55 _— 197 376 - — — 120 _ 845 
0-6). 346 445 420 411 562 530 767 115 67 1495 519 797 212 6,686 
0-4-2. 39 ca - 49 _- _- — 90 26 — 2 206 
0-44) — — — — —_ —_ — — - | 3 - 3 
Total tender engines 609 906 725 876 1387 861 1979 539 165 2265 726 1333 449 12,820 
Tank Engines. 
4-84).. — — — — - - 10 10 
4-6-4... — _- - - - 8 8 
4-6-2.. 16 + — — 37 = 2 ~ 20 75 
4-6)... aoa — — — - - 10 10 
4-4-4.. — — — —_ — — — — - - 12 12 
4-4-2.. — 52 — 60 31 -- 50 83 62 70 30 438 
4-44)... 12 — = — 1 — 3 — — — 33 - 49 
2-8-0.. — — — — 31 — — — — ~ - - 31 
2-6-2. = = — 152 20 — — — — _ — — 172 
2-4-2. 1 49 239 —_— 38 332 269 = —_ — _ 60 _ 988 
2-4-0) — — -- 123 1 15 3 — oe — - 150 
2-2-4. — — — — _ — — —_— am —_ 4 4 
2-2-0. — — a = — — 8 — _— _ _ 8 
0-8-4. — 4 — — — — — — — _ - 4 
0-8-2. — — — 41 5 5 10 -_ = - - — = 61 
0-8). 6 1 —_— — — — — od - — _ - - 7 
0-6-4. — 9 _ _— 2 — - — — 40 — _ 5 56 
0-6-2. — 206 _ 56 26 31 380 _— 134 14 53 102 a 1,002 
0-6-0. 183 93 25 248 1111 249 302 55 89 358 147 240 46 3,377 
0-4-4. 131 6 40 58 — 1 _— 215 36 231 30 183 215 1,146 
0-4-2... se . 3 _ —_— 6 158 _ 20 — 112 — — —_— 1 300 
rr 52 2 14 — 5 77 19 34 — 33 39 24 3 302 
Total tank engines .. 388 446 549 469 1683 716 1105 398 435 754 332 665 270 8,210 
Total No. of engines 997 1352 1274 1345 3070 1577 3084 937 600 3019 1058 2000* 719 21,032* 
No. of tenders .. 609 906 750 939 1463 861 1944 556 165 2287 733 1333 449 12,995 


* Includes two electric 0-4—4—) locomotives. 


From this list we can derive the proportion of tank to | 
tender engines. For the whole of the thirteen companies 
the proportion is 39 per cent. and for individual companies 
as follows :—London, Brighton, and South Coast, 72.5 | 
per cent.; Great Western, 55 per cent.; Lancashire and 
Yorkshire, 52 per cent.; London and South-Western, 
43 per cent.; Great Eastern, 43 per cent.; Caledonian, 
39 per cent.; South-Eastern and Chatham, 38 per cent.; 
London and North-Western, 36 per cent.; Great Northern, 
35 per cent.; Great Central, 33 per cent.; North-Eastern, 
33 per cent.; North British, 31 per cent.; and Midland, 
25 per cent. 

Of the tender engine types it will be seen that there is 
only one of the 4-6-2 class, which is, of course, the *‘Great | 
Bear” of the Great Western. For passenger work the most 
popular is the 4-4-0, or what some of us still prefer to 
call the four wheels coupled with leading bogie, and then 
the 2-4-0, or four wheels coupled with single leading 
wheels. It will also be seen that the 4-6-0, or six wheels 
coupled with leading bogie, is more popular than the 
4-4-2 or “Atlantic” type. Of the 263 engines of the 
latter class, 116 are to be found on the Great Northern. 
Of the 2-6-0, or six wheels coupled and single leading 
wheels, the Great Western has 123 out of a total of 166. 
The type of engine on which more praise has been shown 
—and deservedly so—than on any other is the “ single- 


work at the Washington tank. It would take some time 
to enumerate the various papers which he has written 
from year to year covering some of the results of his investi- 
gations. His researches cover the many problems of screw 
propulsion and hull forms, together with the flow of water 
under a ship and the question of suction between passing 
ships. Indeed, it will be remembered that he was an 
expert witness in behalf of the Admiralty during the 
hearing of the Hawke-Olympic case. In his own country, 
Naval Constructor Taylor’s writings upon suction between 
ships compelled the Admiralty courts of that country to 
give recognition to this perturbation in cases of collision 
where, previously, arguments to that effect had been looked 
upon by the legal fraternity as an excuse for careless 
navigation. 

His best-known books are ‘ Resistance of Ships and 
Screw Propulsion,” published in 1894, and ‘‘ Speed and 
Power of Ships,” printed in 1910, both of which may be 
looked upon as standard works. While in charge of the 


| Model Experimental Basin, in fact, during the past twenty 


years, Mr. Taylor has taken a very active part in the 
designing of all ships for the United States navy, and their 
efficiency and economy of coal consumption are largely 
the result of his labours. It is to him that the all-centre- 
line disposition of the main battery of American battle- 
ships owes its origin. 





x 
TEST OF DRILLS FOR CAST IRON. 
By A. W. BRAYSHAY, ASSOC. M. INST. C.E. 

Tue following tests were made to obtain a standard to 
compare drills offered by different makers and by which 
improvements in drills might be readily noted. The tests 
were made under ordinary working conditions as to 
material, feeds, and speeds. Testing to destruction does 
not necessarily show the best drill, and much information 
of value for regular work is lost where the ordinary routine 
is departed from. Undoubtedly the most valuable test 
is under ordinary working conditions very carefully, 
accurately, and fully noted. The tests were made on a 
new central thrust 4it. 6in. radial machine of ample power 
and rigidity. The castings drilled were of the same design, 
size, weight, and thickness. The metal varied not more 
than might be expected in any twenty or thirty castings, 
each weighing about 10cwt. Two drills from each of 
two makers of repute were taken. The following par- 
ticulars are of the drills before testing :— 


Drill No. 1 No. 2 No. 3 No. 4 
Maker .. X. ‘ ‘8 Z. Z. 
Diameter 1 hin. --  Ilfin. l}in. lin 
Price net ahaa 10s. 10d. .. 10s. 10d. .. 10s. dd. .. 108. 4d. 
Total length, new. 12in. 12in. 11fin. 11 gin. 
Length from shoulder 7}éin. Thin. 7in. Tin. 
Weight new, grammes 879.4 851.9 879.8 874.5 
After first test— - 

Weight after grinding 878.4 850.9 878.8 873.8 


The following particulars did not vary throughout the 
test :— 


Light. Loaded. 
Amperes a 12 - 20-25 
Revolutions... .. .. 200 192 
Feet per minute, 1} dia. 58.9 56.54 
Feeds perinch .. 48 48 


Feed per minute, inches . ; 
Distance through holes, 1}in. 


First Test. 


ee | eee eee + 
Time per hole, 20-22 seconds. 





No.1. No.2. No.3. No. 4. 
Number of holes before failure .. 162 128 212 48 
Weight of drillings in pounds .. 534 41} 71 163 
Analysis of drillings, Si as! “ss, 2.44 2.42 2.26 
S.. .. .. 0.075 0.066 0.084 0.065 
Sclerescopic hardness, each result 
the average of twenty tests .. 45.5 45.4 48.5 46.65 
Second Test after Re-grinding. 
No.1. No.2. No.3 
Number of holes before failure .. 100 50 144 
Weight of drillings in pounds 39 203 563 
Analysis of drillings, Si 2.38 2.49 2.53 2.39 
Orme ae 0.071 0.071 0.060 0.065 
Sclerescopic hardness, each result . 
the average of twenty tests .. 48.2 51.55 45.75 47.2 
First Test. 
No.1 No. 2. No. 3 No. 4. 
Amperes. 
Ist hole .. 20 22 22 20 
50th hole 20 23 23 : 
100th hole 22 24 24 - 
150th hole 22 - 23 
200th hole —- 24 
Second Test. 
No.1 No. 2. No. 3 No. 4, 
Amperes. 
Isthole .. 22 22 22 22 
50th hole ie eee 23 
100th hole —— oar — 24 


NotTe.—Amperes and volts (240 D.C.) + 746 = horse-power consumed. 


In every case the drill was ready for re-grinding at 
25 ampéres and the amount of drill ground away was 
about .Olin. Drills Nos. 1 and 2 have the advantage of 
7;in. length from the shoulder, which would allow them to 
be re-ground several times more than Nos. 3 and 4. Drill 
No. 3 showed splendid results, but they were more than 
balanced by the failure of No. 4 by the same maker. 

Taking the various factors carefully into consideration, 
the results show drills Nos. 1 and 2 to be more regular and 
consistent and as samples to give better promise of the 
quantity than Nos. 2 and 3; and as a standard by which to 
compare drills, ljin. diameter 150 holes, l}in. deep, at 
192 revolutions, 4in. feed, in average cast iron may be 
accepted. 








WAR ITEMS. 


THERE are many vacancies for competent motor 
lorry drivers, steam tractor drivers, motor mechanics, 
fitters, turners and smiths, between the ages of 19 and 33, 
in connection with various Admiralty vehicles. The 
pay is at army rate with allowances. Trained men are 
requested to send full particulars as to their experience 
and qualifications, in writing, to Mr. Frederick G. Bristow, 
F.C.1L.A., secretary, the Commercial Motor Users’ Associa- 
tion, Room 58, 83, Pall-mall, London, S.W. There is 
also a good demand for fully qualified steam wagon and 
petrol lorry drivers for civilian employment with business 
houses, and experienced men are requested to communicate 
with Mr. Bristow at the above address. 





* * * 


THE Commercial Motor Users’ Association has presented 
to the British Red Cross Society, the French Red Cross 
Society, the Army Service Corps, the Royal Naval Division 
and the recruiting authorities several thousand copies of 
a handy pocket motor dictionary, printed in English, 
French and German, for the use of the motor transport 
drivers on active service on the Continent. The booklet, 
which is of a size suitable for the waistcoat pocket, com- 
prises twelve pages and contains 500 words, referring 
to the construction and running of a motor vehicle. A 
communication from the London recruiting headquarters 
states that the books are proving a great boon to the 
drivers and will prove a valuable asset in the field, and 
that it has been arranged that every man before proceeding 
abroad shall be given one. 


* * * 


From a return recently compiled we learn that 74 of the 
employees of the Campbell Gas Engine Company, Limited, 
Halifax, have joined his Majesty’s forces since the out- 
break’ of war. The majority of the men, we notice, have 
entered the ranks of the West Riding Regiment. The 
West Riding Royal Field Artillery has also proved attrac- 
tive to some. Strangely enough, only one, Lieut. C. E. 
Townsend, has joined the Royal Engineers. 
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RAILWAY MATTERS. 


A NEw speed-control system of signalling is to be in- 
stalled by the General Railway Signal Company on the 
lines of the New York dual subway system to be operated 
by the New York Municipal Railway Corporation. In- 
stead of stopping absolutely a train that fails to slow down 
at the proper signal, the new device will reduce the speed 
greatly, minimising the danger from collision without the 
loss of time due to a full stop. 


Exectric traction has just been introduced on the 
Turin and Savona Railway, for passenger traffic only, on 
the section of the line across the Apennines between the 
latter town and Coval, a distance of 29 miles. This 
section, which is the heaviest part of the line, includes the 
Belbo tunnel, about three miles in length, with maximum 
gradients of 1 in 40. The maximum speed is 31 miles 
per hour. Savona, after Genoa and Venice, is the prin- 
cipal coal port in Italy ; it is also an important manufac- 
turing town, with large steel works. 


RaILway engineers in India, South America and other 





countries where intense heat is experienced may learn | 
something from the practice of the Southern Pacific | 


Railway. The houses of the sectionmen—platelayers— 


are made of double walls of hollow tile, which keep the 
houses cool by day, but warm and comfortable by night. | 


Trees are also planted around the quarters, to provide 
shade, and, in addition, to make them more homelike. 
Their families live with the men, there being accommoda- 


tion for from four to ten families in each block of buildings. | 


Or the 288 German tramways on March 31st, 1913, 


with a total mileage of 3116 miles, 155 were operated | 


and owned by private companies, and 133 were operated 
under public ownership. According to the Railway 
Review (U.S.A.), the mileage was distributed in the 
Empire as follows :—Rhine Province, 783 miles ; West- 
phalia, 332 miles; Province*of Brandenburg, including 
Berlin, 274 miles; Saxony, 234 miles; Bavaria, 116 miles; 
Alsace-Lorraine, 83 miles; Grand Duchy of Baden, 81 
distributed through other parts of the Empire, 


miles ; 
1161. Electric traction has been slowly displacing the 
other systems. While in 1901 there were 101 miles of 


or 


horse-car lines, in 1912 the number had decreased to 25 
miles. In 1901 there were 83 miles of steam-car lines, 
and in 1912 only 44 miles. 

IN conjunction with steam sanding apparatus, states 
the Railway News, an arrangement has been _intro- 
duced wherein a valve is arranged so that superheated 


steam is used as long as it is available, but on failure | 


of the supply, the ejector is automatically supplied with 
saturated steam. Superheated steam is supplied to a 


casing by one connection and saturated steam by another, | 


which is normally closed by a piston valve moved by a 
spring and by the pressure of the superheated steam on 
the head of the valve. 
through ports in the valve into a chamber, and thence, 
when the manually operated valve is open, through 
a chamber and valves into a chamber communicating 
with the ejector pipe. When the supply of superheated 
steam fails, the saturated steam automatically opens 
the piston valve and passes to the ejector pipe. 

In this column in our issue of November 13th we 
referred to the disaster to a South African military train 
whilst it was travelling through the Hex River Pass on 
September 10th. 
gated by a court of inquiry, whose report has recently 
reached us. It was shown that the driver and fireman were 
practically ignorant of the line at this point, and that the 
guard was not travelling in his van, so was unable to apply 
the continuous brake in the event of an emergency. On 
nearing milepost No. 141 the train was travelling at 
10 miles per hour, but the speed gradually increased, until 
39 miles per hour was reached. The line is here on a 
5-chain curve, followed by a reverse curve of 12 chains 
radius, and it is assumed that the driver here applied both 
the vacuum and the steam emergency brakes to the engine, 
and the momentum of the coaches derailed the tender, 
which capsized and drew the engine after it. 


Mr. R. H. NEwsurn, superintendent of the Insurance 
Department of the Pennsylvania Lines, in a recent address 
said that his company employed normally over 225,000 
men, and carried annually over 185 million passengers. 
About 60,000 servants and 10,000 passengers met with 
accidents each year. During the year 1913 90,000 new 
men commenced work, the greater number of them being 
in the permanent way department. Statistics showed 
that 25 per cent. of the accidents occurred to men who 
had had less than six months’ experience, and that 
twenty-eight men were killed and 2391 injured who had 
been in the service less than thirty days. Eighteen per 
cent. of the non-fatal accidents led to the men concerned 
being away from duty for less than four days, and 50 per 
cent. to fifteen days and over. Ay excellent tabulating 
machine system is in use to show the class of injuries, 
cause, hour of day, place, length of absence from duty, &c. 
Seven hundred causes are provided for on the forms. 


THE fire and subsequent panic in the New York Subway 
mentioned in this column in our issue of the 8th inst. 
reminds us that after the fire at Dingle Station, on the 
Liverpool Overhead Railway, on December 23rd, 1901, 
and the later fire, after a collision, on the Paris Metropoli- 
taine, the Board of Trade issued certain requirements with 
regard to the precautions to be taken against the risk of 
accident by fire on the underground electric railways. 
They were, as regards equipment :—(a) Cars to be con- 
structed of metal ; woodwork to be reduced to a minimum 
and to be non-inflammable ; hard wood to be used in 
preference to soft ; interior fittings, panels, seats, &c., to 
be of incombustible material. (b) No main electric cable 
to be carried through the train, and motors to be placed 
on the front and rear carriages only; no motor to be 
situated in the middle of the train. (c) Means to be pro- 
vided at both ends of every train to enable passengers to 
alight from the cars in case of emergency ; oil lamps to 
be carried in every train. (d) India-rubber and other 
inflammable insulating materials to be avoided as much 
as possible, and the outer covering of cables to be unin- 
flammable material that will not give off smoke. (e) Means 
to be provided for enabling a driver at any part of the tunnel 
to put himself into telephonic communication with the 
adjacent stations. 


The superheated steam passes | 


The cause of the accident was investi- | 


NOTES AND MEMORANDA. 


THE practice of painting patterns, states the American 
Machinist, to indicate the parts of a casting which are to 
be machined and those to remain rough has been followed 
in steel foundries for some time. It is learned that a 
similar practice is gaining application in grey-iron foun- 
dries. The parts of a pattern corresponding to parts 
requiring no machine work are tinted grey, while the parts 
which are to be machined are painted yellow, with the 
parts of the pattern indicating the location of cores in 
red. Castings are sometimes spoiled because the moulder 
does not know what part is to be finished in the shop. 


ALL previous records in exports of zinc from the United 
States were surpassed by those of the three months ended 
with November, which rose to the unprecedented total 
of 65,504,574 lb., valued at £900,000, as compared with 
1,346,877 lb., valued at £15,000, in the corresponding 
period a year ago. The unusually large exports of zinc 
in recent months were sent chiefly to Europe. In Septem- 
ber, when the exports of zine pigs, &c., rose to the highest 
point ever known, 28,000,000 lb. were sent to England, 
| 3,000,000 Ib. each to Scotland and France, and 333,300 lb. 
each to Denmark and Italy, while 1,250,000 lb. went t 
British Africa, and 250,000 lb. to Australia. ; 


ELectric currents in bearings arise from joints or other 
| inequalities in the magnetic circuit which move relatively 
| to the field, thus causing it to readjust its distribution 
| periodically, and to induce in the shaft electromotive forces 
which have the same frequency as those in the winding. 
The electric circuit in which the current flows comprises 
shaft, bearings, and frame. “The most effective method 
of suppressing the currents is to introduce an insulating 
partition at some point of the circuit. An article in the 
General Electric Review gives drawings of an insulated 
pedestal for a horizontal machine and an insulated bearing 
bracket for a vertical machine. The work must be 
carried out thoroughly and must extend to oil pipes, hand 
rails, &c. 

In the course of a paper with the title of ‘‘ The Case for 
the Electric Lamp,” read recently before the Midland 
Institute of Mining, Civil and Mechanical Engineers, 
| Mr. W. Maurice summed up the advantages of the electric 
miners’ lamp over the flame safety lamp as follows :— 
| Cleaner coal. Increased output per man, whether engaged 
in stall or road work. Less time lost in starting work. 
Less time lost in relighting lamps. More effective super- 
vision. Enormously diminished risk of fire-damp explo- 
sions and underground fires. Fewer accidents from falls 
| of roof and side. Fewer haulage accidents. Fewer 
| miscellaneous accidents. Reduction in the number of 
| cases and probably a complete elimination of miners’ 
nystagmus. Reduced cost of insurance and compensation 
| for injuries. More agreeable conditions of labour. 


THE ability to supply large, sparsely settled areas with 
| adequate electrical services is largely dependent on the 
| possibility of installing comparatively small capacity 
| outdoor sub-stations. In many cases the total trans- 
former capacity is as low as 50 kilowatts, and in a large 
| majority of installations does not exceed 150 kilowatts. 
| With these relatively small loads it would be impossible 
| from an economic standpoint to install the usual indoor 
type of sub-station. Outdoor sub-stations are now becom- 
ing standardised and can be supplied by the manufacturers 
“ready made.” All steel and iron parts should be hot- 
galvanised, which ensures a much longer life than is possible 
with painted material: if painted equipment is used it 
must be re-coated at frequent intervals, and in order to 
paint the parts near the top of the station it becomes 
| necessary either to discontinue the service or to endanger 
| the men. A transmission voltage of 33,000 and a distri- 
| bution voltage of 2200 are rapidly becoming standards. 


| Severat factories in St. Louis, Mo., are now engaged 

in the electrolytic production of the commercial oxygen 
| gas which has recently come to be an important agent 
|in welding and cutting metals. The electrolyte used is 
|a 10 per cent. or 15 per cent. solution of either caustic 
| soda or caustic potash. As direct current traverses the 
| electrolyte the oxygen given off at one electrode is collected 
and compressed, while the hydrogen given off at the 
| other electrode is allowed to escape. One well-equipped 
| oxygen factory in St. Louis receives energy through three 
75-kilowatt-ampére transformers from 25-cycle 13,000-volt 
| primary lines. At a reduced potential this alternating 
| current is used to drive a 100-kilowatt motor generator 
| set, a 20 horse-power motor connected to an air com- 
| pressor, and a 10 horse-power motor for miscellaneous 
| work. Direct current for the electrolytic process is taken 
| from the motor generator set. With this equipment it 
| is claimed that the oxygen company can produce about 
3 cubic feet of oxygen gas for each kilowatt-hour used. 
| This plant operates continuously 24 hours a day. Another 
| process, employing liquid air, has been tried, and although 
| less electricity is used, the first cost of the apparatus is 
| declared to be higher than that which is required for the 
electrolytic process. 

THE use of hydrocyanic acid or prussic acid gas in the 
fumigation of ships is discussed in a statement made by 
the officials of the United States Public Health Service, 
and mention is also made of the treating of orange and other 
trees against insect pests by the use of these materials. 
In commenting upon these processes, the public health 
officials say that for many years sulphur dioxide, or the 
gas formed simply by burning sulphur, has been the main 
stand-by of the Federal Public Health Service in ship 
fumigation. Then, in 1912, carbon monoxide, or charcoal 
gas, was added. Finally, in the autumn of 1914, the 
necessity of the wholesale fumigation of ships containing 
cargo compelled the Public Health Service to resort to 
hydrocyanic acid as a routine measure. It was found that 
the old methods of using HCN were well adapted to the 
above-deck compartments of the ship, these being easily 
and quickly entered and left, and of small enough size to 
be manageable by the old method of dropping bags of 
solid potassium or sodium cyanide into stoneware jars of 
diluted sulphuric acid. Below the decks, however, this 
method was seen to be very dangerous. Consequently, 
a new system had to be devised whereby the generators 
could be operated from the deck, it being found possible, 
at the same time, to use much larger generators, and 
hence fewer in a given space. 














MISCELLANEA. 


Tue Secretary of the War-office announces that, owing 
to the very great number of offers of assistance and appli- 
cations for employment received from civil and mechanical 
engineers, architects, and surveyors, it has been found 
impossible to acknowledge letters individually. Should 
an opportunity arise for utilising the services of any of the 
applicants they will be communicated with, but the number 
of applications received far exceeds the probable require- 
ments. 

In a Blue-book issued last week, giving the first report 
of the Board of Trade Committee on the Sub-Division of 
Merchant Ships—popularly known as the Bulkhead Com- 
mittee—reference is made to electrical machinery on ships. 
The Committee suggests that where electrical machinery 
is placed below the bulkhead deck an independent source 
of power should be fitted on or above that deck, this 
auxiliary plant to be worked daily, so as to be available 
for general use in connection with safety appliances. 


At a recent meeting of members of the South Stafford- 
shire and Warwickshire Institute of Mining Engineers, 
held in the Birmingham University, a lecture on “ The 
Formation of Coal Seams in the Light of Recent Micro- 
scopic Investigations, and its Influence on Modern Mining 
Problems,” was delivered by Mr. James Lomax. By 
means of lantern slides Mr. Lomax showed what the 
microscope revealed as to the composition of coal, and 
contended that if its texture were studied in the light of 
such revelations it would be possible to form for practical 
purposes estimates of the character and quality of the coal. 


WE learn from the Manchester Guardian that, in view 
of the retirement of Mr. C. A. Harrison from the position 
of engineer for the northern division of the North-Eastern 
Railway at Newcastle, the directors have appointed Mr. 
C. F. Bengough, York, as engineer for the whole line. 
Mr. Bengough has hitherto acted as engineer for main- 
tenance and engineer for the southern division. Mr. 
Harrison will continue to act as consulting engineer. The 
directors have also appointed Mr. Arthur Pollard as archi- 
tect of the company, in place of Mr. W. Bell, who retired 
at the end of the year after fifty-seven years’ service. 


THE Post-office announces that special arrangements 
have been made with the telegraph companies and 
administrations concerned under which week-end letter 
telegrams of a social character may be sent to or from 
soldiers, sailors, and nurses in this country, France, and 
Belgium on the one hand, and the various extra European 
British possessions, Egypt, and the Persian Gulf on the 
other hand, or between any of the latter places. The 
charges will be approximately one-fourth of the charge’: 
for ordinary telegrams. The precise rates from the United 
Kingdom can be ascertained on inquiry at any head post- 
office. 

Ir has perhaps heretofore escaped general attention 
that some of the important metallurgical works of Belgium 
were owned ard operated by Germans previous to the 
war. It is a fair assumption that special pains have been 
taken to keep these works out of harm’s way. The refinery 
at Antwerp was uninjured during the bombardment and 
remained in operation up to October 6th. It then became 
idle, but German papers of the latter part of October 
reported that it would be put in operation again as soon 
as possible. According to recent reports, zinc smelting 
is going on at Lommel and Overpelt, and but little damage 
is said to have been done to the works on the Meuse. 


Ox1IpIstInG steel or iron sheets so that they will have 
a uniform bluish colour instead of the varying colours 
produced by the ordinary processes of annealing is the 
subject of a patent—United States, 1,115,281, October 
27th, 1914—granted to John E. Carnahan and Arthur J. 
Maskrey, Canton, Ohio. The ordinary sand-sealed anneal- 
ing box is enclosed in another sand-sealed box, which 
constitutes the main point in the invention. By conduct- 
ing the annealing in one box enclosed by another it is 
found that the subsequent separation and oxidation 
results in a substantially uniform colour throughout each 
sheet and the prevention of an excessively deep scale at 
or near the edges of the sheets. This is due to the more 
uniform temperature in the second box and to the fact 
that the sheets are better protected from the products of 
combustion. 

Copper, the principal mineral export of Peru, has been 
more severely affected by the European war than any 
other single industry, the mines running at about 50 per 
cent. of their normal capacity. Copper exports in 1913 
were valued at £1,682,000, representing an output of 
24,926 tons. Peruvian mining laws are reported to be 
liberal and framed in such a manner that the legal entangle- 
ments which so often accompany mining developments 
in other South American Republics are non-existent. 
It is stated that in the northern Provinces some consider- 
able untouched coal resources are to be found. Yet the 
only instance in which coal production in Peru has reached 
a level of real commercial importance is in Junin 
Province in connection with the Cerro de Pasco mines, 
where some 266,000 tons annually are mined for the use 
of the smelters and copper plants. The total annual pro- 
duction of Peruvian coal amounts to about 300,000 tons 
only, while 79,000 tons are imported from abroad. 


REGARDING the Sheffield engineering conference, Mr. 
Brownlie, independent chairman of the Amalgamated 
Society of Engineers, in a communication to the members 
of the society, says that the problem which the repre- 
sentatives of the unions are called upon to solve, namely, 
to find fifteen thousand workpeople and provide facilities 
to accelerate the output of war material with such rapidity 
as to meet adequately the demands of the Army in the 
field, is a very difficult one. Indeed, never before in the 
history of trades unionism has a body of trade union 
representatives been called upon to solve such a problem. 
There can be no doubt whatever, he says, as to the pressing 
nature of the problem when it is borne in mind that an 
industry which in normal times was sufficient to meet the 
requirements of an Army of less than five hundred thou- 
sand Regulars and Territorials is now called upon to supply 
munitions and equipments for an Army of the present 
size, apart from the requirements of the Navy, and 
at the same time assist in providing munitions of war for 
the armies of Russia, France, Belgium, and Servia. 
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EXAMPLES OF BRITISH ROPEWAYS 


ROPEWAYS, LIMITED, LONDON, ENGINEERS 


(For description see page 53) 
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Fig. 12—A HIGH FOUR-LEGGED TRESTLE 























Fig. 13—LOADING STATION AND STORAGE BUNKERS Fig. 14—-TERMINAL AND DRIVING GEAR 
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Fig. 15—TERMINAL AND BUNKER Fig. 16—COMBINED LOADING AND UNLOADING TERMINAL 
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The End of the International Dynamite Syndicate. 


THE war has brought automatically to an end 
various international agreements in the iron and steel 
trades, as was mentioned a few weeks ago, and in all 
probability it will also be the means of terminating 
the international syndicate which has exercised for 
many years past a controlling influence on the manu- 
facture of explosives for the purposes of war as well 
as, to a certain extent, on explosives for mining and 
other industrial applications in different parts of the 
world. We refer, of course, to the dynamite syndi- 
cate, which includes British and Australian com- 
panies and German and Austrian works, the latter 
group of which now freely admits, under the prevail- 
ing conditions of war, that the arrangements hitherto 
existing with British interests have been of consider- 
able advantage to Germany and Austria-Hungary, 
from a military point of view and also from a financial 
standpoint. It is uncertain for the moment how 
many years the agreements between the British and 
Teutonic companies have been in operation, but it 
is known that the group of gunpowder works in 
Rhenish-Westphalia and the Hamburg group of 
powder works formed an association of their own as 
far back as the end of 1889. This understanding 
was subsequently extended to the German explosives 
or dynamite works and consequently to the British 
firms who were already in syndicate relationship 
with the latter. The effect of this enlargement of 
the scope was to establish a friendly bond with regard 
to explosives both for industrial and warlike purposes, 
which was strengthened materially by the conclusion 
of intimate financial relations between the various 
parties interested in the syndicate. So well had the 
international agreements fulfilled the requirements 
and wishes of the Germans, and presumably also 
those of the British interests, that they were prema- 
turely prolonged in May, 1911, until the year 1950. 
Since the outbreak of the war, however, the Teutonic 
companies concerned have been engaged on a con- 
sideration of their position with respect to the inter- 
national syndicate, with the result that a decision 
has now been reached to withdraw from the agree- 
ments, which for that matter are naturally rendered 
inoperative during the continuation of hostilities. 

A few works of, with one exception, minor import- 
ance in Germany have never formed parties to the 
international agreements, but the greater portion of 
the production of powder and dynamite in that 
country has been organised for many years in the 
shape of a domestic combination, divided into a 
powder group and an explosives or dynamite group, 
which was closely connected financially through the 
last-mentioned group with the Anglo-Australian 
group, which is controlled by the Nobel Dynamite 
Trust Company. One of the constituents of the 
German combination—the Coln-Rottweiler Pulver 
Fabriken—reported on December 29th that notice 
had already been given to the London company to 
terminate the agreement, and this attitude is also 
receiving the support of other Teutonic powder 
producers as well as that of the dynamite group. In 
the case of the German company in question the 
notice was served early in November and is considered 
to be retro-active to the end of December, 1913, “‘ so 
that the financial results of the German companies 
for the year 1914 will run solely for German account.” 
Tt is not quite clear from this statement, which was 
made by the chairman of the company, whether the 
notice applies merely to this undertaking or to all the 
Teutonic companies concerned; but from other 
observations made at the same meeting it is obvious 
that further and more important steps are necessary 
before it will be possible to dissolve the ties which 
have for so many years bound together the interests 
of the British and German works. If this were not 


the case the representative of the dynamite works, 
who was present at that meeting, would not have 





referred to agreements—not to one single agreement— 
from which the explosive companies greatly desire 
to release themselves. Some doubt, however, exists 
as to the retrospective possibility of the particular 
notice which is said to have been served in November, 
as the general director of the company states that if 
the notice is not accepted by the Nobel Dynamite 
Trust Company within six months after the conclusion 
of the war, the notice is to be regarded as having been 
given as from November Ist, 1914. One individual 
company, however, does not affect the general situa- 
tion, which is exceedingly complicated by reason of 
the close financial relations which have prevailed 
between the group in Great Britain and that on the 
Continent of Europe, and which have yet to be brought 
to a conclusion either by mutual arrangements or 
otherwise at some future time. 

A noteworthy point in this connection is the 
German statement that the desire to dissolve partner- 
ship is also shared by the British interests in question. 
li this assertion is true—and there should be no 
reason for doubting it under existing circumstances— 
most of the difficulties in the way of severing relation- 
ship with the explosive works on the other side of the 
North Sea should be easily overcome. The only 
unfortunate part of the affair is that the initiative 
in the matter has not been taken in Great Britain, 
and still more unfortunate is it that steps in this 
direction were not resorted to years ago. Why ? 
Because, as the Germans say, the many years’ con- 
nection with Great Britain has not only not injured 
the interests of the defence of Germany, “ but it has 
even strengthened the German companies and placed 
them in a position to deliver to the army by day and 
night working far in excess of their contracts and more 
than could ever have been expected.” Although the 
prospective dissolution of long-standing ties of this 
character is now a matter for congratulation in this 
country, the statement which has just been quoted 
constitutes a fresh example in which British enter- 
prise has assisted, regrettable as it is, in fortifying 
the warlike equipment of a country whose hostility 
towards us has been manifest for a long time past. 
Now the German companies are arranging a com- 
bination scheme of their own—a national instead of 
an international division of profits derived from 
military and naval contracts, &c. The powder group, 
in which Teutonic profits and the profits of the three 
subsidiaries of the British trust have hitherto been 
pooled, will henceforth receive 50 per cent. of the 
profits, of course, exclusive of the British figures, 
whilst the dynamite or explosives group will have the 
remaining 50 per cent. The latter comprise the 
Dynamit A.G., late Nobel, of Hamburg ; the Deutsche 
Sprengstoff A.G., of Hamburg ; the Dresden Dynamit 
Fabrik; and the Rheinische Dynamit Fabrik. It 
will now be necessary for these companies to reach an 
understanding with the Dynamite Trust Company 
before existing relations can be terminated, and also 
with the subsidiaries as represented by Nobel’s 
Explosives Company, the Alliance Explosives Com- 
pany, and the Australian Explosives Company. The 
negotiations are to commence as soon as possible, 
but it is beyond our scope to suggest how they may 
be brought to a conclusion. On the one hand, the 
trust is said still to control the German dynamite 
group, while on the other, 60 per cent. of the trust 
company’s shares are declared to be in German owner- 
ship. It is possible that the one financial interest 
may balance the other ; but it is not very reassuring 
to hear that the majority control of the British shares 
is vested in the hands of an alien enemy, notwith- 
standing that the latter is now deprived of any further 
revenue from this source. It may be assumed that 
the British connection with the Austrian Nobel 
Dynamite Company will also be determined, whereas 
that with the French and South African companies 
will continue in operation, provided that Teutonic 
interests are not concerned with the latter. 


The Performance of Motor Ships. 


THERE are still several factors connected with the 
running of a motor ship which have to be assumed, 
and which cannot yet be put into definite figures for 
the guidance of the shipowner, though the large 
number of motor ships now in regular service is 
daily adding to our sum of knowledge with regard 
to other factors. It is only if the experience which is 
thus being gained tends continuously to point in the 
right direction from all points of view that the motor 
can hope to make serious inroads upon the field 
hitherto occupied exclusively by the steam engine. 
We wish to lay special emphasis upon the words 
“ from all points of view,” as it is not sufficient for the 
shipowner to know simply that the fuel costs for a 
voyage are less for the one than the other, or that 
one type carries less hands or more cargo than the 
other. He will want to know in_both cases what his 
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total bill for running expenses is for at least a year, 
or preferably two years, and what quantity of freight 
has been carried by the respective ships during that 
period. It is these figures alone, referred to first 
cost in each case, which affect his balance sheet. 
They cover, it will be seen, not only fuel per indicated 
horse-power or brake horse-power, but wages, delays 
in port or at sea, lubricating oil consumption, repairs 
and renewals, crew, manceuvring ability—that is, 
ability to do without a tug when entering port— 
propeller efficiency and all the many features upon 
upon which comparisons can be made. 

These points must be borne in mind when con- 
sidering the paper on Diesel motor ships, which was 
recently read before the Northern Merchants Shipping 
Meeting at Malmé by Mr. I. Knudsen, of the firm of 
Burmeister and Wain, of Copenhagen, in which some 
valuable figures as to the actual cost of fuel for two 
long-distance voyages of the s.s Kina and s.s. Arabien 
and the motor ship Siam were given. The Kina and 
Arabien are comparatively new ships, having been 
built by Swan, Hunter and Wigham Richardson, 
Limited, in 1911. They are 385ft. long by 53ft. 
beam by 26ft. 10?in. moulded depth, with a dead- 
weight capacity of 8720 tons, while the Siam was 
built in 1913 by Burmeister and Wain, and is 410ft. 
long by 55ft. beam by 30ft. 6in. moulded depth, with 
a deadweight capacity of 9700 tons. The latter ship 
carties 1250 tons of fuel oil in her tanks, while the 
steamers carry only 770 tons of coal in their bunkers. 
The steamers, which have triple-expansion machinery, 
are stated to be the most economical of the East 
Asiatic Company’s fleet to which they belong. 
According to curves given in the paper, the con- 
sumption of each of these two ships does not appear 
to have exceeded 1.54 Ib. of Welsh coal per indicated 
horse-power per hour on the voyages in question. 
We are not told the indicated horse-power of their 
engines, though we can gather that the power of the 
motor ship Siam is about 3000; judging from the 
relative speeds, the power of the steamers must 
have been somewhat less. The following table gives 
the leading particulars of the four voyages taken by 
Mr. Knudsen for the purpose of comparing the 
performance of the steamships with that of the 
motor ship :— 
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From the above table, together with the figures 
for the total amount of fuel consumed on the voyages, 
the author deduces that for the first pair of voyages, 
under the heading of fuel only, the cost of carrying 
1000 tons of cargo a distance of one mile at 11 knots 
is 6.08d. for the steamer and 2d. for the motor ship, 
equivalent to a saving of 67 per cent. in favour of the 
latter, and on a cargo of 8500 tons carried to the 
East and back—27,818 mile —represents a sum of 
no less than £4022. In the second pair of voyages 
the percentage works out at practically the same, 
but over a voyage of 35,000 miles the saving under 
the head of fuel amounts to £5666. It should, how- 
ever, be pointed out that the price of coal is taken 
as 22s. per ton, while the oil is taken at only 35s. 
The East Asiatic Company is, we believe, in an 
exceptional position with regard to fuel supplies, 
for there are not many ports in the world where fuel 
can be obtained to-day at as low a figure as 35s. 
per ton, though, as the author points out, it is possible 
for a motor ship to carry enough fuel to allow of 
her making a very long voyage with only one call for 
filling her tanks, and the voyage must be so arranged 
as to make that call at a port where fuel is cheap 
when her bunkers require refilling. Thus only can 
the fullest possible advantage be taken of the economy 
of the motor. The paper informs us that the Siam 
picked up fuel twice on her voyage of 27,818 miles, 
though she then had enough left to take her out to 
the East again. On the second voyage of 34,819 
miles she had to take in fuel three times, and then 





had enough left to take her back to the oil wells. 
Meanwhile, the steamers coaled ten times and fourteen 
times respectively, so that they had to be dependent 
on all sorts of ports for supplies. In this connection 
it is interesting to notice that the Kina used prac- 
tically 50 tons of coal for lighting fires and 314 tons 
for banked fires, while the Arabien used 66 tons and 
774 tons on these duties respectively. The Siam 
had, of course, no corresponding wastage. Another 
interesting fact is that the Kina carried three engi- 
neers, two assistant engineers and fourteen firemen, 
a total of nineteen against thirteen in the motor 
ship, consisting of four engineers, five assistant 
engineers and four greasers. For this saving no 
credit is taken in the figures given above. There is, 
however, one point on which the steamers score 
heavily, that of the consumption of lubricating oil, 
which is shown to be almost exactly eight times as 
great per indicated horse-power per hour in the 
motor ship as in the steamship, but even on a voyage 
of 30,000 miles this would not make any appreciable 
deduction from the total saving shown. Thus far 
we agree that the comparisons are very fair: the 
voyages are almost identical, the ships are much 
the same size and good examples have been taken of 
each type ; our only complaint is that the comparison 
should have been limited to the fuel consumption, 
though that is probably the heaviest item. We 
note, for instance that the Kina spent only 54 days 
in port, as against 74.5 days of the Siam—that is, 
the motor ship took nineteen days longer to do a 
journey of only ten miles more, even though her speed 
was slightly greater than that of the steamship. 
We take it that the extra time spent in port was 
solely due to questions of loading, as the paper states 
that “‘as regards working reliability, we are proud 
to say that no ship has been delayed in harbour on 
account of breakdown or defect of the marine installa- 
tion.” A good deal of overhauling could, however, 
be done during a stay of seven days in port, and this 
would still leave the author’s statement perfectly 
true. It would have been better if the matter had 
been made quite clear, as the motor ship certainly 


-made more good long runs when she got going between 


ports. Nor are we told a word as to what renewals 
and overhauls were necessary at the end of the various 
voyages. We do not wish for a moment to infer that 
they were excessive in either case, but the value of 
the paper to the shipowner would have been very 
much greater if some information had been given 
on this point. Anyhow it would need almost a total 
reconstruction of the machinery to swallow up the 
big savings shown under the heading of fuel. We 
take this rather critical line as we think that it is 
by now pretty well agreed that if oil can be obtained 
at a price anywhere in the neighbourhood of 45s. 
a ton, the motor ship will save in fuel costs, but we 
have not yet had any information whatever as to 
what motors cost for upkeep and what repairs are 
needed after such a run as that of the Siam. This, 
however, we will admit, that there is nothing in the 
chart published in the paper showing day by day the 
actual running times on the various voyages of ten 
Burmeister and Wain engined ships which could lead 
us to suppose that any of these ships have been Jaid 
up for serious overhaul since they commenced running, 
but this is negative evidence. One further interesting 
point we learn from the body of the paper, and that 
is that the Siam ran for forty days on end without 
any stoppage whatever, which is, we should imagine, 
a record run for a marine motor. There are also 
other interesting little points brought out in the 
paper. For instance, Mr. Knudsen states that the 
fear that motor ships would be inferior to steamships 
in heavy seas owing to the high revolution speed of 
the propellers is groundless. He gives, in fact, some 
speed curves for voyages across the Atlantic, in 
which the motor ship is shown to have performed 
quite as well as, if not better than, the steamer, and 
he expresses the opinion that the motor ship ought, in 
fact, to prove the better. His reason for this state- 
ment is that the smaller diameter propeller should 
less frequently break the surface of the water than 
the larger one, while the motor can be under better 
control by the governor, as the fuel is directly cut off 
from each cylinder when the governor comes into 
operation, whereas with the steam engine there are 
still three receivers full of steam after the governor 
has come into action, so that the engine cannot stop 
so quickly, nor can it start again so readily, since 
the receivers have again to be filled up. 


The paper is interesting up to a certain point, but 
we admit that we have dealt with it at greater length 
than we should otherwise have done in the hope that 
our remarks may lead builders and owners to place at 
our disposal some more detailed information as to 
exactly what repairs and renewals are required to be 
carried out to marine motors after some months of 
running in actual service. 





The Labour Difficulty—A Suggestion. 


ANYONE who has read our Provincial Letters for 
the last few weeks, or studied in other quarters the 
condition of trade, must be aware that at the present 
moment the dearth of labour, both skilled and un- 
skilled, in all branches of engineering is being severely 
felt. At one time, when the need of finding men 
for the new armies stood in front of everything else, 
recruiting was pushed as vigorously and successfully 
in engineering industrial centres as elsewhere, with 
the result that large numbers of the best wo kmen 
were drawn from their normal employment. A 
little later it became evident that a large army was 
useless if it could not be freely supplied with all 
kinds and sorts of war material, from 15in. guns and 
shells to stirrup buckles and field kitchens, and the 
Government issued an order that workmen employed 
on such products were serving their country’s needs 
as well as those who joined the colours, and exhorted 
them rather to show their patriotism by redoubling 
their efforts in the workshops than by enlisting. In 
spite of all, however, the stress upon works is so great 
that many more men are still needed. Now, up and 
down the country there are many thousands of youny 
men at technical colleges who are on the road to 
become engineers, and who one day or another must 
go into the shops. Very many are below the age of 
service, whilst others, for one reason or another, do 
not come up to the War-office requirements. It has 
probably already occurred to many of these youths 
that they could be of real value to their country now 
by offering their services to engineering employers; 
but we venture to suggest that a united effort should 
be made with that object in view either by the tech- 
nical colleges themselves or by committees of the 
students. The young men themselves would get the 
double advantage that they would serve their country 
in a moment of stress, and would obtain much of the 
experience which in normal times many of them 
find it difficult to secure. The problem of finding 
openings for apprentices has for the moment dis- 
appeared. Of course, it cannot be pretended that 
the student is a skilled workman, but he has, as a rule, 
had some experience of machine tools and knows 
something about workshop materials and methods, 
and should in a very few days be able to fit himself to 
operate lathes and other simple machines. Trouble 
with the trades unions would not, we fancy, arise at 
all, for the Amalgamated Society has shown its 
anxiety to remove difficulties in the present stress ; 
but in any case, if such men entered as temporary 
apprentices and for very low pay, there would be no 
objection to their employment. Neither would the 
colleges, we believe, be averse to making arrange- 
ments whereby students who left college for the 
purpose indicated could regard their course, for which 
some of them have paid in advance, as only suspended, 
and would allow them to continue where they left off 
when peace is signed. We throw this out as no more 
than a suggestion, but if there are no insuperable 
difficulties which have escaped us, we cannot but feel 
that many young engineers have an opportunity of 
serving their country which they ought to seize. 








MINERS’ MINIMUM WAGE IN YORKSHIRE. 

MINERS’ wage troubles are apparently without 
end. In West Yorkshire a strike of 50,000 men is 
threatened over a dispute identical with that 
which provoked a strike in South Yorkshire nearly a 
year ago. Although on that occasion the men were 
beaten after a six weeks’ struggle, and notwithstand- 
ing the present abnormal conditions due to the war, 
the leaders seem resolved to embroil West Yorkshire 
this year just as they did South Yorkshire last year. 
It is to be hoped that the men, in the forthcoming 
ballot, will vote against a strike. 

Briefly the trouble is this. When the Minimum 
Wage Act came into force, guaranteeing a certain 
fixed day’s wage to those men failing to make a living 
wage at the agreed piecework rates owing to abnormal 
“‘ faults,” the coalowners consented to continue to 
allow ordinary wages to be governed by the old- 
established Conciliation Board procedure. Thus there 
are two methods of fixing wages in the coal trade. 
One voluntary ; the other compulsory. Under the 
former all prices for cutting and filling coal, timbering, 
and so forth, are fixed by mutual agreement, and as 
the price of coal advances or declines certain per- 
centages are added or deducted. But the natural 
conditions of mining being what they are, it often 
happens that a man for a few days or weeks is unable 
to earn more than a very few shillings a day on 
account of a “‘ fault ’’ in the seam, or a rush of water, 
perhaps, just as on other occasions he is able, owing 
to exceptionally favourable conditions, to earn very 
high wages. Now the miners, while willing to take 
abnormally high wages when working in abnormally 
good places, are not prepared to accept abnormally 
bad wages when in abnormally bad places. Generally 
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the coalowners have not expected it, and have in- 
variably made special allowances to men working in 
abnormally bad places. But because these allow- 
ances were not always considered sufficient, we had 
a national coal strike, and out of its wisdom, or un 
wisdom, Parliament enacted a Miners’ Minimum 
Wage Law. Independently of the voluntary Con- 
ciliation Boards, Joint (Statutory) Boards were set 
up to fix the wages of men working in abnormal places 
and failing to make fair wages at. contract figures. 

The Boards got to work, fixed the minimum rates 
for the various districts, and after a time these were 
revised. Out of their generosity the coalowners 
agreed not merely to continue to pay for all ordinary 
work at Conciliation Board prices, but to add the 
percentages granted in the ordinary way to the 
legal minimum wages. Between the fixing of the 
first minimum rates and the subsequent revision, 
ordinary, standard, Conciliation Board agreed wages 
were advanced by 15 per cent. in three instalments of 
5 per cent. each. In good faith the coalowners added 
the three voluntary advances to the legal minimum, 
thus giving the men working in abnormal places the 
full benefit of the voluntary agreement on top of 
the Minimum Wage Act. 

But when the revision of the minimum rates came 
about, and the independent chairmen of the Wage 
Boards in Yorkshire raised the legal rates by 4d. a 
day, the coalowners in South Yorkshire could not 
see their way clear to go on indefinitely adding the 
voluntary percentages to the legal advances. The 
West Yorkshire owners, doing trade mostly with 
the local works and household merchants, continued 
to do so; but the South Yorkshire owners, dependent 
largely upon export trade, which was falling off 
owing to the closing of the Baltic and the growing 
pressure of foreign competition, gave notice to the 
miners that they would not consider themselves under 
any obligation to pay more than the strict legal 
minimum to men in abnormal places, and some of the 
owners ceased to pay the voluntary percentages 
plus the compulsory minimum. There was a six 
weeks’ strike last winter, and the men were beaten. 

Now, in spite of that experience in South York- 
shire, and in spite of war conditions, the miners’ 
leaders have decided to ballot the men in West York- 
shire with a view to a strike because the owners in 
the latter district have at last felt constrained to do 
what the South Yorkshire owners did a year ago— 
refuse to pay the ordinary voluntary percentages on 
top of the advanced legal wage. The West York- 
shire minimum was raised 4d. a day by an award 
made last July. With only summer prices for house- 
hold coal, and with depression making itself felt in 
the manufacturing trades, the owners ceased to pay 
the percentages when the legal minimum was raised. 
Against a legal advance of 4d. there was a voluntary 
reduction of 74d. This was a net reduction of 33d. 
a day, not all round, but only in respect of the 4 or 
5 per cent. of the men coming under the Wage Act. 
After six months’ agitation a strike is threatened 
throughout the entire West Yorkshire district. The 
ground of complaint becomes all the more paltry 
when it is observed that the men suffering this reduc- 
tion only do so temporarily for a few days or weeks 
while they happen to be working through a “ fault.” 
One week one man may be in a bad place and the next 
week another man. It is not a permanent or even a 
lengthy period of reduced wages for any man. 

However, the leaders of the Yorkshire miners 
succeeded in persuading the Miners’ Federation of 
Great Britain at a conference held on the 7th inst. 
to pass the following resolution :—‘‘ That this 
Federation expresses its astonishment that the West 
Yorkshire Coalowners have refused to pay the 
advance of wages decided by the Conciliation Board 
of the federated districts in addition to the increases 
in the various minimum wage rates awarded by 
Judge Amphlett on July 21st, 1914, and after full 
consideration of the dispute we agree that the York- 
shire Miners’ Federation be allowed to take a ballot 
of the men employed at the collieries in West York- 
shire, where the award has not been carried out ; 
and if the ballot vote results in a two-thirds majority 
in favour of a strike, power be given to the Yorkshire 
Miners’ Association to give notice at the collieries 
affected.”” The words ‘‘ where the award has not 
been carried out’ are calculated to deceive. The 
owners are carrying out the award. They are paying 
the legal minimum to the men claiming and entitled 
to it. But they have ceased to pay the voluntary 
percentages in addition. That is a very different 
matter. Nevertheless, the Yorkshire Association, 
having obtained the sanction and the promise of the 
support of the National Federation last week in 
London, met in Barnsley on Monday of this week 
and passed this resolution :—‘‘ That a ballot be taken 
in West Yorkshire in accordance with the resolution 
of the Miners’ Federation of January 7th, and this 
council meeting recommends all the members to vote 
in favour of tendering fourteen days’ notice unless the 
employers are prepared to pay Judge Amphlett’s 
recent award and the Conciliation Board percentages.” 
The leaders are demanding, in addition to the above, 
that the whole of what they call the ‘“‘ back money,” 
that is, the percentages for every week since last 
July, be paid by the owners. This is unreasonable. 
It is not reasonable to expect the payment of the 
percentages over and above the legal minimum at a 
time when thousands of the best and most energetic 





men have joined the Army, leaving an exceptionally 
high proportion of aged and more or less inefficient 
men to claim the benefits of the Minimum Wage Act, 
for be it observed that under this measure the owners 
are in the position of paying wages for coal that is 
not being got. With the loss of their most active 
men, with extra taxation and subscriptions in respect 
of the war, with contributions towards the main- 
tenance of the soldiers’ wives and families, and with 
high freights and restricted shipping facilities, the 
coalowners are in no favourable situation to meet the 
unfair demands of the Miners’ Federation. 








RAILWAY VEHICLE BRAKES. 
(By a Correspondent.) 

THERE appears to be little available information in a 
concise form respecting the efficiency and general data 
of the proportions of railway vehicle brakes, more especi- 
ally as regards the best proportion of brake power in rela- 
tion to the weight of the vehicle and other points of a 
like nature. 

There would seem to have been a good deal of “ rule of 
thumb ” about the early types of brakes ; for instance, the 
proportions of the long side lever brakes seem to have more 
or less been arrived at by fixing a hanger to the most con- 
venient member of the frame, from which the short block 
lever was taken to about the centre of the wheel—fixing 
its length—and the side lever was then carried back to a 
convenient position for operating next to the headstock 
of the vehicle. The two-block design would next appear 
to have resulted much in the same way. Owing to the 
excessive wear that resulted on a single block, the con- 
centrated pressure on the single block called for a better 
distribution. 

The writer has spent some time analysing the various 
designs, and the widely varying results, especially as re- 
gards goods vehicles, convince him that it is desirable that 
some common basis for calculation should be found in order 
to design a brake that would be primarily a “ safe ’’ brake 
and of maximum all-round efficiency. 

From extended and careful observation it may be taken 
that under ordinary circumstances as to track, lubrica- 
tion (oil), and general service conditions, a vehicle will 
only just start to run from rest on a gradient of 1 in 200. 
In fact, in most cases it requires a slight assistance, say, 
by pinching or pushing to overcome its inertia when 
standing on such a gradient. It may be taken, then, that 
on any gradient flatter than 1 in 200, no brake power is 
required to maintain a vehicle at rest, and incidentally it 
may be mentioned that for a vehicle to run at all freely, 
on the brakes being released, a gradient of 1 in 150 is 
generally necessary. 

From several trials on gradients up to about 1 in 36, it 
was found that on the last named gradient an effort of 
350 lb. was required to maintain a vehicle weighing seven 
tons empty at rest. This pressure gives as a result a 
coefficient of friction of .33, cast iron brake blocks on 
steel tires. At 30.7 miles per hour the coefficient falls to 
-163; this figure is given by Galton as being the coeffi- 
cient for a speed of 45 miles per hour—see ‘“ Proceedings,”’ 
Inst. Mech. Engineers, October, 1878, page 599—so that 
the brake block pressure should be proportionately greater 
to control the vehicle at this speed, 7.e., from one and a-half 
to two times the initial, which would give for the 7-ton 
vehicle a brake power of from 525 Ib. to 700 lb., or, say, 
64 cwt. 

The carrying capacity of the vehicle weighing 7 tons 
empty was 20 tons, giving a total of 27 tons, which by 
the same deductions would require some 1350 lb. effort 
to maintain it at rest on a 1 in 36 gradient, or at 30 to 
45 miles per hour, about 1 ton 4 ewt. would provide an 
efficient brake. This would appear to be an extremely low 
value compared to the weight of the vehicle, but it must 
be understood that this applies to hand brakes on goods 
trains, where the speed is not usually more than about 
30 miles per hour, and the distances taken to stop the 
trains are comparatively great as compared with power- 
braked trains. The proof of the foregoing may be found 
in the fact that the brake under notice gave some 1.6 tons 
brake power with 100 1b. at the hand wheel, and the 
vehicle proved to be perfectly safe and efficient in service. 

The question of what amount of power could be applied 
at a brake hand wheel proved of interest. It was 
certain that such data as were obtainable respecting crane 
handles, and the effort that could be applied, were of no 
value, as in the case of a crane a continuous effort is re- 
quired for a considerable time, but a railway brake is 
applied for a short period and retained or released as may 
be necessary. By securing a spring balance to the brake 
wheel as shown below, it was found to be easily possible 
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for a strong man to apply from 150 lb. to 200 lb. at the 
rim of the wheel under ordinary working conditions, so 
that 150 lb. may safely be considered as an effort that 
could be calculated on for ordinary everyday practice, 
and as aminimum 100 Ib. could be expected. 

Friction of the brake rigging must be taken into account, 
especially where screw brakes are concerned; it can be 
shown under ordinary service conditions that upwards of 
25 per cent. of the power is lost in the friction of the screws. 
This is comprehensible when it is remembered that the 
brake screws often run in most exposed places, and are con- 
sequently covered with sand and grit, which adheres to the 
screws and consequently lowers their efficiency. Further, 
the usual thrust collars are often badly designed and 





absorb a large amount of power. It is necessary, there- 
fore, in designing new brakes to attend to the protection 
of the screws as much as possible, and to provide for their 
being easily kept clean and lubricated, and so to design 
the thrust collars as to reduce the friction to a minimum.- 
Ball thrust bearings may be employed, and these are so 
commonly used now that what might have been an expen- 
sive luxury a few years ago is now so cheaply applied as 
to warrant the little extra expense. The friction of the 
brake rigging, as apart from the screws, is not of considerable 
moment, and may be estimated not to exceed some 3 to 5 
per cent. of the effort applied. Angularity of the brake 
gear is also, unless very pronounced, not of serious moment, 
and may in most cases be neglected. 

It may be noticed that the above deductions were 
arrived at by calculating the brake power; then by 
inserting an ordinary crane weighing machine in a parti- 
cular point of the brake gear, actual readings were taken, 
and several values obtained which on being tabulated 
gave the foregoing figures as working data. 

In locomotives it is usual to use upwards of 85 to 90 per 
cent. of the weight as brake power; this is, of course, 
sound practice, as the brakes are applied by the enginemen, 
who are skilled in the use of them, and can apply them 
with a degree of discretion that cannot be expected from 
trainmen, whose difficulties are greater inasmuch as. they 
have to apply the hand brakes, and then leave them while 
they apply the brakes in the vans, or attend to other work 
in connection with their train. This remark, of course, 
applies to goods train working only. Passenger vehicles 
and goods brake vans are also similarly proportioned—from 
75 to 95 per cent. the vehicle weight—as these brakes are 
either operated by power or are capable of being graduated 
to suit circumstances as deemed necessary by the guards 
and brakesmen. 

Where a power brake is not in universal use—when the 
same value as for passenger vehicles would be correct—it 
must be remembered that most of the braking of the trains 
is carried out in the following manner :—On arriving at the 
top of an incline that is too steep to permit the train to 
be controlled by the engine and van brakes alone, the 
train is brought to a standstill. Then, in accordance with 
the usual practice, the brakesman goes along the train, 
and lowers the number of brakes on the vehicles found 
necessary by experience, taking into account the state of 
the rails or other circumstances, such as falling snow. 
Assuming the proper number of brakes to have been 
lowered, the engineman on receiving the guard’s signal 
proceeds to draw the train over the crest of the incline, 
when, should the gradient be steep, the brakesman will, 
when the train is moving at about a walking pace, proceed 
to secure by pinning down—or otherwise, depending on the 
brakes—as many brakes as may be necessary. For example 
in a train there may be 80 per cent. of the brakes lightly 
applied at the commencement, and the brakesman will 
secure and fully apply perhaps every other brake, so that 
the result is 40 per cent. of the brakes fully applied and 
40 per cent. of the brakes partially applied. This, together 
with the guard's brakes, should secure safe working on 
any average gradient. 

The engine brakes should be free for use in emergencies, 
and where the engine and tender brakes can be separately 
used, thee tender brake should be used in descending the 
incline, and the engine brake kept in reserve. This 
method of working accounts for the very low values to 
be found in the ratio of the brake power to weight of 
vehicle in goods hand-braked vehicles. Speeds are slow, 
and the proportion of unbraked vehicles is generally low. 

Some wagons recently supplied to a foreign railway 
company were equipped with brakes that gave a brake 
power of 3.3 tons when fully applied. The wagons 
weighed 18 tons tare and carried 45 tons load, and the 
brakes were applied to one bogie only. The results in 
service were satisfactory, and it is interesting to compare 
what was found to be satisfactory with the data 
previously given. 

To refer to the case where it was shown that 30 cwt. 
brake power would be necessary to control a 27-ton vehicle 
at a goods train speed on a gradient of 1 in 36. Taking 
ten of the foregoing bogie wagons, the total tare weight 
would be 180 tons. Taking all wagons as carrying 75 per 
cent. full load, this would amount to 340 tons, or a total 
for the train of 520 tons. 

‘To control this train, say, 40 per cent. have the brakes 
partially applied at 2.2 tons = 8.8 tons; 40 per cent. 
have the brakes fully applied at 3.3 tons = 13.2 tons; 
total, 22.0 tons. This gives a braking power of 22 tons. 
By the previously given data a train of 520 tons would 
require rather less than 29 tons brake power to control it. 
In this case no control by the engine or brake van is 
taken into account, hence, as a matter of fact, fewer 
brakes than the number given need have been secured, 
the brake power of an average engine capable of handling 
such a train being seldom less than 15 tons ; the brake van 
and engine would control the train under normal con- 
ditions with, say, half the brakes only hard on. 

The conclusion to be arrived at for goods stock hand 
brakes is that the brake power should not be Jess than 
25 per cent. of the tare weight of the vehicle, which, 
depending on the manner in which the brake power is 
applied, may be otherwise stated, i.c., for bogie vehicles 
where the brake is applied to one bogie only the brake 
power should not be less than 50 per cent. of the weight 
carried on that bogie; similarly with four-wheel stock 
where single blocks are used. 








In the course of a paper read before the Institution of 
Civil Engineers, Mr. J. B. Bull gave some information 
regarding the cost of reinforced concrete bridges erected 
during the last six years by the Great Central Railway 
Company. A three-span bridge at Ashton-under-Lyne, 
reinforced with round bars on the Hennebique system, 
cost £5917. The estimated cost of a similar structure in 
steel and masonry was £8390. <A bridge carrying a new 
road and tramway over the Grimsby district light railway, 
also designed on the Hennebique system, cost £2939. 
The estimated cost of a similar structure in steelwork and 
masonry was £3500. Four high-level railway bridges at 
Immingham Docks cost, on an average, £3024 each. 
Similar structures in steelwork and masonry were esti- 
mated to cost £3800 each. 
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THE BEHAVIOUR OF METALS UNDER STRESS. 


On Saturday, January 9th, a paper was read before the 
Moenchester Association of Engineers on the above subject 
by Mr. Fred C. A. H. Lantsberry, M.Sc. The author 
started by saying that all metals and alloys were built 
up of conglomerates of crystals, and that the very common 
practice of speaking of metals as being crystalline, fibrous, 
granular and so on was likely to lead to the impression 
that some metals were not possessed of crystalline 
characters. There was also a common erroneous belief 
that metals become crystalline in use when subjected to 
alternating or impact stresses. When broken by such 
means a metal often shows a coarsely crystalline fracture, 
but this structure was originally present in the metal, 
and it so happened that this method of breaking a metal 
was a particularly good way of showing up its true crystal- 
line character. If a piece of steel be broken under a 
constantly increasing load, it would be observed that up 
to a certain stress there was little alteration in the dimen- 
sions of the test piece. At that point a sudden extension 
took place with practically no addition to the load, and 
beyond that point the piece pulled out at a gradually 
increasing rate and finally broke. By the use of highly 
polished specimens in the test, it had been found possible 
by subsequent microscopic examination of the stressed 
specimen to follow the structural changes which had taken 
place. In this way it had been found that until the yield 
point was passed there was no change in the microscopic 
appearance, but above that point the stresses produced 
a marked change in the specimen. The author then 
described the changes in the crystalline structure of the 
metal, as shown by microscopic examination, and the 
formation of “ slip bands ” which were first observed in 
1899 by Ewing and Rosenhain. The fracture of a piece 
of metal under simple stress, such as tension or com- 
pression, showed that up to a certain value of the stress 
the metal was unaffected. The individual crystals are, 
however, arranged in a somewhat haphazard fashion, 
some being more favourably disposed to the stress than 
others. At the elastic limit, therefore, slip began to take 
place in the former crystals, and at a somewhat higher 
value of the stress slip took place in the w hole of the 
grains, this constituting the “yield point.’’ This, the 
author said, was the mode of fracture of all good materials, 
whether broken by static or dynamic stresses. The 
fracture always passed through the grains and not through 
their boundaries, and if the fracture were found not to pass 
through the grains, this was a sign of material that was 
defective in some way. 

The author then went on to mention the effect of work 
on the mechanical properties of metals. He said that 
working at low temperatures such as in cold-drawing and 
rolling made a great improvement, as is shown by the 
subjoined table, which refers to an alloy of 89 per cent. 
copper, 10 per cent. aluminium, and | per cent. manganese :— 


Cast. Rolled. Cold drawn. 
Yield point, tons per sq. in. 16 0 3 0 .. 4 8 
Ultimate strength, tons persq.in. 39 9 as. 50 2 
Elongation per cent. in 2in. ; 25 0 =a 3}. Be 
Elastic limit, tons per sq. in. .. —_ se 8 1 12 3 
Elastic modulus, pounds .. .. —_ . 13.6 x 106, 13.5 106 


The effect of cold working was to increase the mechanical 
strength and to decrease the ductility. A surprising feature 
was that although the elastic limit as determined by 
Ewing’s extensometer was increased by 50 per cent., 
the modulus remained unaffected. By applying the auto- 
graphic stress-strain recorder to an ordinary tensile test, 
‘and if instead of breaking the test specimen the stress was 
removed after it had reached a value slightly above the 
yield point, the metal recovered the elastic portion of the 
strain, as shown by the line C P—see diagram. If the load 
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be again applied immediately it would be found that the 
metal now showed no true yield point, but if the specimen 
be allowed to rest for some time, or, better still, be boiled 
in water for some time before re-testing, it would then be 
found to possess a well-defined yield point at a stress 
which is somewhat higher than the highest stress to which 
the specimen had previously been subjected. This process 
could be repeated over and over again until the yield 
point had been raised to a value which is little below the 
ultimate strength of the material. These phenomena are 
on an exact parallel with the increase of the mechanical 
strength of the metal produced by cold working. 

One explanation of this artificial increase of the elastic 
limit of metals by strain is as follows :—Metals generally 
crystallise in the cubic or regular system which possesses 
three series of gliding planes paraliel to the crystallo- 
graphic axes of the crystal. Now an essential condition 
of crystalline plasticity is that slip must take place on all 
the systems of gliding planes. By repeating the opera- 
tions of slipping, therefore, and allowing the metal to 
recover, the result is to cause the metal to break down into 
smaller crystals, and it is a well-known fact that the 


strength of metal with a finely crystalline structure is 
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greater than the same metal when its crystalline structure 
is coarse. The author said there was, however, another | 
explanation which had recently been put forward to 
account for this phenomenon, which depended upon the 
supposition of the existence of amorphous metal. 

Study of the effect of alternating stresses on this artificial 
raising of the elastic limit has brought some very interest- 
ing facts to light, and these were alluded to at length by 
Mr. Lantsberry. He said that a metal has two elastic 
limits, one in tension and one in compression. In a per- 
fectly annealed metal these two elastic limits are equal 
in magnitude but opposite in sign, i.e., they lie equally 
on either side of the zero of stress. This means that for 
each metal there is a certain range of stress throughout 
which the metal behaves elastically. It had been seen 
that the elastic limit of a metal in tension can be con- 
siderably increased by suitable mechanical treatment in 
the cold. If such a piece of metal which had been 
strengthened in tension by tensile overstrain and recovery 
be examined under compressive stresses, it would be 
found that the elastic limit in compression was lowered. 
In fact, the results of alternating stress tests had shown 
conclusively that the range of stress in which a metal 
remained truly elastic was constant. By suitable over- 
strain in one direction, it was possible to make the metal 
behave perfectly plastically in one direction, or, in other 
words, to move the elastic limit in one direction up to 
the zero of stress. Further, there was evidence from 
alternating stress tests to show that alternating stress, 
when slowly and continually applied, could remove the 
effects of overstrain and bring the elastic limit down to 
its true or primitive value. In fact, it had been recently 
suggested by a prominent American metallurgist that 
in their specifications engineers should specify the primi- 
tive elastic limit of a metal, and should insist that before 
testing the metal should be subjected to such treatment 
that would effectively remove the effects of any possible 
cold working. 

Mr. Lantsberry then referred to the effect of cold 
working, which, he said, affected practically the whole 
of the physical properties, the greatest effect being on 
the elastic limit, that of copper, for instance, being raised 
fourteen times its original value by the process of wire- 
drawing. The effect of straining a metal was to alter the 
whole of its physical properties. This was shown by 
Goerens, who demonstrated that the most severe cold 
work which could be applied to iron in the form of wire- 
drawing produced the following changes in the properties, 
expressed as percentages of the values obtained for the 
perfectly annealed material :— 

a 

Solubility in sulphuric acid .. .. .. .. .. 503 
Magnetic hysteresis .. Se a ee 

Elastic limit os 
Tensile strength 

Brinell hardness . ee a ee ee 
Modulus of ay ET ae Be ee 0 
Hlectsical resistance... .. .. .. «2 «2 « 2 
Specific gravity ph ude. cas. Jen ex) 68 a 
Magnetic permeability Baga see keer ias 5s 


Elongation ‘ 
Reduction of area 


5 
3 
2 
3 


WIC 


This list emphasised the great influence of strain on all 
the mechanical properties of a metal except the modulus 
of elasticity. The effects could be completely removed 
by annealing. The author said low temperature annealing 
was well known to wire-drawers under the name of 
“‘ patenting,” and deserved to be more widely known to 
engineers. 

Study of the behaviour of thin films of metal prepared 
by the process of heating out had confirmed the possi- 
bility of the existence of metals in the amorphous state. 
Briefly stated, the theory is that the mechanical dis- 
turbances on the surfaces of slip bring about the forma- 
tion of a certain amount of amorphous material, and to 
the presence of this amorphous material the metal owes 
its increased strength and chemical activity and also its 
decreased density and electrical conductivity. The 
process of annealing brings about a reduction in the surface 
tension and allows the amorphous material again to take 
up its crystalline orientation. 

The author said there was a good deal of evidence in 
favour of the existence of amorphous material in metals, 
and that on the assumption of its presence the variation 
in the properties of metals brought about by straining 
them could be explained in a feasible manner. The slip 
theory offered no explanation of the fact that although 
the strain increased the strength in one direction, at the | 
same time the strength in the opposite direction decreased. 
Humfrey had pointed out that this phenomena could be 
explained by assuming that there was an envelope of 











When the materia! 


| amorphous material round each grain. 
| was strained slightly in one direction, the effect on this 
envelope, was to stretch it so that it then acted as a sort 
of spring, which assisted any force applied in the opposite 
sense, with the result that the stress required to deform 
the material in the opposite direction was now decreased, 
and the material actually became weaker in the opposit: 


sense. 








THE ENGINEERING STANDARDS COMMITTEE. 





Two of the publications of the Engineering Standards 
Committee have just been revised. They are the “ Lists 
of British Standard Rolled Sections”? and the ‘ British 
Standard Specification and Sections of Steel Fish-plates 
for Railway Rails.’’ As regards the modifications, in the 
former four unequal angles, three bulb angles and two Z 
bars have been added to the lists, all of which are in 
demand primarily for shipbuilding purposes. It has not 
been found practicable to delete more than one Standard 
Section from the lists, as those sizes which are not now 
required for shipbuilding are considered essential for 
bridge and underframe work. Certain reductions have 
also been made in the minimum web thicknesses of the 
bulb angles and channels with a view of producing more 
economical forms of sections. 

Among the points dealt with in the revision of the fish- 
plate specification are an alteration in the cold bend test 
for angle fish-plates, which are now required to be bent 
through an angle of 45 deg., instead of flat on themselves 
as heretofore, and a slight modification in the tensile 
strength. In consequence of a ruling in connection with 
the Standard Specifications for railway rails, the brand 
rolled or stamped on the fish-plates is now to be taken as 
indicating only that the dimensions of the fish-plate are 
in accordance with the British Standard, and Clause 16 
has been modified to give effect to this view. The text 
of the specification has been settled in consultation with 
the Committee by Mr. A. A. Hudson, K.C., standing 
counsel to the Committee, with a view of ensuring that 
so far as practicable it has the meaning intended by them, 
and the specification has been remodelled in accordance 
with his advice. . 








THREE-TON PETROL LORRY. 


| A COMMERCIAL motor lorry of improved design to carry 
a load of three tons is now being placed upon the market by 
Belsize Motors, Limited, Manchester, and although it is 
| not built in accordance with the subsidy requirements 
of the British Government, the machine is being made in 
large numbers for military purposes at the present time. 
A general view of the lorry is given above, while in Fig. 2 
an elevation and plan are shown. Sectional views of 
the engine, of the rear axle and gearing, and a sectional 
view of the gear-box are given in our Supplement ; while 
Fig. 1 shows details of the transmission system from the 
engine to the gear-box. 

The characteristic feature of this lorry which dis- 
tinguishes it from other makes for similar weights 
is the final transmission system and the design of the 
engine, particularly as regards the means of lubrication. 

| Before referring to these in detail we will briefly describe 
the main parts of the machine, commencing with the 
frame, which, as will be seen, is of pressed steel of specially 
deep section at the critical part and of ample lateral 
| rigidity. The engine has four cylinders, 4}in. bore by 
| 5fin. stroke, cast in pairs. The valves aré all placed on 
| one side of the cylinders, as is now usual, and the inlet 
| and outlet valves are interchangeable, while all the valve 
| seatings are surrounded by the water jacket. The normal 
a of the engine is 1000 revolutions per minute, at 
| 
| 
| 
| 


which speed the engine is rated by the R.A.C. at 32.4 
horse-power. Two large inspection doors are provided 
on the side of the engine casing to give access to the crank 
shaft, bearings, &c. The engine is fitted with a high 
tension magneto and an automatic carburetter, and the 
circulation of the cooling water is effected by means of a 
centrifugal pump and large pipes. The pump is situated 
at the front of the engine and is driven direct by spiral 
gears from the engine. It is so arranged that it can be 
| removed without disturbing the front engine cover, and 
conversely, the cover can be removed without interfering 
with the pump. The cam and pump shafts are driven 
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from the crank shaft by means of a roller chain and suit- 
able sprocket wheels, the tension of the chain being kept 
normal by meang of a jockey sprocket wheel and adjust- 
able spring device such as has been so successfully adopted 
in the pleasure car engines, and the magneto is separately 
driven by another set of chain gearing from the cam shaft 
with excentric adjustment. The fan is driven by a belt 
from the front end of the crank shaft. It is carried on a 
shaft which runs in ball bearings and the adjustment of 
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Fig. 1—TRANSMISSION SYSTEM FROM ENGINE 


the belt is effected by the fan shaft being mounted excen- 
trically. The radiator is of the honeycomb pattern 
built up in sections so as to be easily taken down for 
cleaning or repairs. The clutch is of the metal-to-metal 
Hele-Shaw plate type and the gear-box is of the sliding 
spur type giving four speeds forward and one reverse. 
The shafts run in ball bearings and the road speeds are 
44, 7, 103, and 16 miles per hour, all being changeable by 
means of one lever working on the gate principle. Leather 
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means of the gear pump B, which is driven from the 
cam shaft by spiral gears C. From the pump the oil is 
| led along an internal duct until a brass union situated on 
| the valve side of the crank chamber is reached. From this 
|a copper pipe leads the oil to a dashboard indicator E 
| consisting of a piston F sliding in a vertical cylinder G. 
| To the top of the piston a small knob is fittea. The oil 
| flowing into the indicator on the lower side raises the piston 
' until the latter uncovers a port L inside the indicator and 
allows the oil to flow to an 
elbow at the rear end of the 
engine. The elbow at the 
rear of the engine leads 
directly to the pipe K, com- 
munication being made with 
the crank bearing by means 
of holes drilled from the 
pipe to the cylinder bolt 
hole, and from the bolt hole 
to the crank, the bolt being 
turned down to enable the 
oil to pass. From grooves 
cut in the crank bearings 
the lubricant is led through 
holes drilledjin the crank 
to the connecting-rod big 
ends, and in this way each 
bearing is directly fed with 
oil from the pump. The 
connecting-rod big ends are 
supplied with oil as follows :— 
Front engine bearing feed- 
ing No. 1 big end; middle 
engine bearing feeding Nos. 2 
and 3 big end ; back engine 
bearing feeding No. 4. big 
end; and finally all the oil, 
after passing through the 
various bearings, drops into 
the lowerjhalf of the crank 
chamber and flows through the large filter to the sump, this 
cycle of operations continuing. The filter can be easily 
removed by undoing the nuts which support it. The 
pump, situated at the bottom of the lower half on the 
valve side of the engine, can also be dropped by releasing 
the nuts shown. To dismember the oil pump further the 
cheese head set screws are removed, when the upper cover 
can be taken off and the gears removed. The pump spiral 
gears can be withdrawn by removing the cover at the 
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RECKLESS STATEMENTS ABOUT CHINA. 


Sir,—The attention of this association has been called to a 
letter under the heading of ‘“‘ Engineers and China,” in your 
issue of December 25th, by Mr. A. J. Moore Bennett, in which 
appears an extraordinary statement to the effect that his 
Majesty’s Government had appointed an extra Commercial 
Attaché in China, whose official quarters were to be Shanghai, 
in addition to the existing Commercial Attaché at Peking, and 
had confirmed the appointment of Mr. Aursclough as Trade 
Commissioner. 

No such appointments have been made. The only British 
Commercial Attaché in China is Mr. W. P. Ker, and there is no 
British Trade Commissioner. 

It is possible, however, that in speaking of a Trade Com- 
missioner in China, Mr. Bennett is mistaking for the holder of 
such an office a gentleman who was appointed by the Board of 
Trade on a special temporary mission some time ago to investi- 
gate and report on business matters in that Republic. If so, 
Mr. Bennett has not only made a mistake in the gentleman’s 
name, but he is dealing in ancient history. Though Mr. Bennett 
only heard of this appointment in November, the Special Com- 
missioner actually left for China in May last. This has been 
common knowledge to readers of newspapers for the last eight 
months. Even before then this Association and manufacturers 
in Great Britain had been informed of the appointment and 
many had an opportunity of meeting the esa Contelenioner 
before he left for China. Sta¥rFoRD RANSOME, 

Secretary of the British Engineers’ Association. 

London, 8.W., January 8th. 





UTILISING ENEMY PATENTS. 


Sim,—Might I be permitted to refer in your columns to the 
emergency patent laws, offering the right to manufacture under 
enemy patents, the facilities afforded by which are, I fully 
believe, more far-reaching than is realised by a large section of 
the manufacturing community. The right to manufacture is, 
of course, granted in the form of a personal licence in favour of 
the manufacturer applying to the Board of Trade, and, as you 
are doubtless aware, it is now clear from statements made by 
the Commissioners for the Board of Trade at hearings of these 
cases that, except perhaps in the case of trivial manufactures 
not involving extensive outlay, the licensee will not be deprived 
of his right to manufacture upon the expiration of hostilities, 
[f after hostilities the British licensee cannot come to reasonable 
terms with the foreign proprietor, the matter will be settled by 
arbitration conducted by the -Board of Trade. If, however, 
advantage is not now taken of the law, the enemy patents will 





Fig. 2-THREE-TON PETROL LORRY-—ELEVATION AND PLAN OF CHASSIS 


joints are provided between the clutch and the gear-box. 
The front axle is a solid H section forging and the back 
axle is worm driven; the gearing being contained in a 
strong cast steel outer casing provided with ball bearings 
ofample size. The driving shafts are of special high quality 
steel and the road wheels run on the outer sleeves of the 
axle. There are two powerful brakes, the foot brake being 
of®the external band type at the back of the gear-box, 
while the hand brake works in Jarge drums on the road 
wheels. The latter are of solid steel with 34in. by 4in. 
solid rubber tires on the front and 34in. by 8in. solid twin 
tires on the driving wheels. 

The lubrication system of the engine is as follows :— 
The oil is drawn up trom the sump A—see Supplement— 
at the bottom of the lower half of the crank chamber by 





upper end of the pump spindle. The chains driving the 
cam and magneto shafts are oiled by a small hole in the 
plug in the front end of the internal pipe. 








Tue president of the Erie Railway, in a communication 
addressed to the Chamber of Commerce in Marion, Ohio, 
says :—‘‘ The stamp that brought you this letter cost 
four-tenths of one cent more than the Erie Railroad re- 
ceives for transporting six tons of coal one mile. The 
cost of hauling dressed beef from Chicago to New York is 
.0047 dols. per pound. The railroads carry a hat 1000 
miles for two cents and an overcoat 1000 miles for six 
cents. These examples might be multiplied indefinitely.” 





in their entirety, be restored to the enemy proprietors after the 
termination of war. 

There is undoubtedly a large number of valuable patents 
under which British firms would, in times of peace, one would 
believe, welcome an opportunity of obtaining a licence, which 
licence the foreign proprietor would be unwilling to grant, and 
the introduction of this emergency law thus offers an oppor- 
tunity of obtaining an asset which might never have been obtain- 
able had not the war occurred. It is important to realise that 
the substantial advantage arising out of this asset might arise 
after hostilities, and at a time at which a number of manu- 
facturers, having lost the opportunity of taking advantage of 
the law, may probably regret having done so. 

Another aspect is that while the right is granted in the form 
of a personal licence, decisions of the Board of Trade tend to 
encourage applications for subsequent licences under the same 
patent. One British firm might, for instance, obtain a Board 
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of Trade licence under a German patent. During the existence 
of the emergency law other firms could doubtless obtain licences 
under the same patent. If they do not take the opportunity, 
but allow the law to expire, then they will irretrievably have 
lost the chance of obtaining licences, while the first firm still 
retains, and continues to enjoy, its licence. The other firms, 
in such a case, would, after hostilities, be obviously placed at a 
considerable disadvantage. Lewis Wo. Gootp, F.C.1.P.A. 
Birmingham, January 8th. 





SAFETY LATHE CARRIER. 





ATnreat form of safety lathe carrier has recently been | 
introduced by A. Ransome and Co., Limited, of Newark- | 
on-Trent. It is so well illustrated in the accompanying | 
engraving, which shows front and back views of the | 
appliance, that practically no description is necessary. | 
Having regard to the fact that a very large proportion of | 
the lathe accidents which occur is due to driving dogs or 
carriers, this firm set out to design a really efficient safety 


| ing, but it did not materialise to any great extent. 


North Staffordshire makers of crown bars were also hold- 
ing out for more money, and an attempt to shade £8 with 
an attractive order met with no response. Orders have 
been booked this week at £8 5s. The district is not turning 
out so large a tonnage of bar iron as it is equal to, and as 
regards the commoner descriptions the cutting off of sup- 
plies from Belgium has not stimulated the home demand 
to the extent that was hoped for. There was some inquiry 
for galvanised sheets this afternoon at the quarterly meet- 
This 
branch is still suffering severely from the financial dis- 
organisation resulting from the war, which has made busi- 
ness almost impossible in the chief export markets. It is 


|in this department that the past quarter’s experience 


has been most disastrous. In the course of two months 
prices fell by something like £3, but the tendency has now, 
happily, been reversed, and prices to-day showed a little 
recovery. The depression in India and South America 
is all against the corrugated sheet trade, and if business 
is fair in the home market it remains bad for export. 
Shipping firms continue their quotation of £11 5s., f.o.b. 
Liverpool, despite the steady appreciation in the cost of 














SAFETY LATHE CARRIER 


carrier, and it claims to have achieved its object. These 
carriers are made of a cast steel alloy, and are in the form of 
a dish the peripheral flange of which not only covers the set 


screw and the tail of the actual carrier itself, but also the . 


driving pin on the lathe chuck. It is pointed out that in 
this way all risks of the operator being hurt by any of 
these projections or of his clothing being caught and 
carried round into the lathe are obviated. The carriers 
are made in seven sizes, the smallest being for a maximum 
diameter of mandril of lin. and the largest for mandrils 
up to 3}in. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
Jor the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Iron Trade Quarterly Meeting. 


THE January iron trade quarterly meeting was 
held at Birmingham to-day—Thursday—and had an 
animated appearance. Difficulties were, however, reported. 
The railway transport service at date is most irregular, 
and mills and furnaces have had serious trouble in main- 
taining production owing to raw materials not coming to 
hand. The supply of fuel is also very uncertain. There 
is severe competition in the South for the Warwickshire, 
Cannock, and South Staffordshire outputs, and the pits 
are sadly undermanned. Coke, too, is coming through 
only fitfully from Yorkshire. Beyond all this is the 
shortage of workmen at the ironworks, forges, and blast 
furnaces. Recruiting has again levied heavy toll on the 
experienced ironworkers, and the men whom ironmasters 
are getting as substitutes furnish only inefficient labour. 
All these factors had their effect on prices to-day, quota- 
tions being all higher. The tone of trade is firm, even 
robust in some departments, particularly steel. Iron- 
masters are pretty sure that the market will stand the 
increases. It is realised, it is true, that the future course 
of business is more than usually difficult to forecast, and 
that the market is peculiarly exposed to scares; but for 
the time being a confident feeling is maintained, and 
was much in evidence to-day. No change was made in 
marked bar prices. Best ironmasters reported @ useful 
volume of business in hand, with more in prospect, and 
the present rate will probably be maintained until well 
into the year, unless the market justifies an advance. 
There is an improving demand for good class bar iron for 
engineering and other work. The support which makers 
of marked bars have received from Government contractors 
appears to have removed all apprehensions of any reduction 
in the £9 standard. Producers have distinctly good order 
books, and their position is much strengthened by the 
improved inquiry for merchant bars. Earl Dudley’s 
price continues at £9 12s. 6d. per ton. With an advance 
of 2s. 6d. in merchant iron the difference between the two 
grades of bars is now at the normal—30s. Makers of 
second-grade iron reported better business. Some not 


so well placed were prepared to take £7 7s. 6d. for delivery 
in Birmingham, but most makers were firm for £7 10s. 


materials; but values in the home trade are better, 
quotations of £11 16s. and £11 17s. 6d. being made. 


Stronger Pig Iron Market. 


In the pig iron trade a good deal of business 
could have been taken at the quarterly meeting at the low 
prices recently ruling if producers had seen fit to dispose 
of their forward output. This would have meant a pro- 
longation of prices which were not remunerative, or were 
barely so, and smelters to-day preferred to reserve to 
themselves a free hand to profit by any turn in their favour. 
They were not over-optimistic, but it was evident they 
had next to nothing to gain by committing themselves 
forward, and accordingly the new year has been entered 
upon with fewer obligations than usual. There has been 
no reaction from the recent condition of stronger selling 
prices; in fact, it is recognised that values had fallen to 
an unjustifiably low level in November, and that there 
could be no healthy expansion on such a basis. Prices of 
superior quality iron from Staffordshire have remained 
stationary throughout the past quarter; other descrip- 
tions have sagged badly, but are now on the ascending 
scale again, and to-day’s market was distinctly better. 
Derbyshire sorts are the firmest section of the market. 
Business was done at 56s. 6d., delivered works ; but quota- 
tions ruled up to 58s. 6d. net, and smelters were not com- 
mitting themselves far ahead. Northamptonshire forge 
iron could have been bought at 53s. 6d., but most makers 
were 6d. or ls. above that figure, with some brands up to 
55s. Staffordshire cinder pig remained at 53s. 6d., and 
part-mine was a trifle firmer on the week, 57s. being quoted, 
against the maximum of 56s. last week. The high-grade 
Staffordshire irons continue in good request and makers’ 
quotations are readily conceded, best all-mine forge iron 
fetching 80s. to 82s 6d. and best all-mine foundry 90s., 
while cold blast iron remains at 130s 


Advance in Steel Prices. 


Steel makers are assuming a very firm attitude 
in consequence of the excessive home and foreign Admiralty 
and War-office orders and because of the boom in ship- 
building. They are fortified not only by the big prospec- 
tive demand on which they figure, but by the large weight 
of new and urgent business. Makers’ demands for more 
money have now crystallised in a definite advance of 10s. 
in angles, making the price for contracts £7 15s., and for 
lots of under a hundred tons £7 17s. 6d. Plates are also 
quoted up 10s., but there is no indication at present that 
this is anything more than an unofficial move, giving 
stronger definition to a development which has been in 
progress for some weeks. Whether there is to be a formal 
revision of the basis by the Association is not clear. Some 
leading houses quoted £8 for plain—ordinary—amild steel 
plates to-day. Tees and channels are also 10s. per ton 
dearer, the former of Bessemer basic quality being now 
quoted £8 2s. 6d. Sections show a particularly brisk 
trade, constructional engineers having made heavy 
demands on the available output, and few firms have any- 
thing to offer for delivery during the next three months. 
The new basis price of sections is £7 15s. to £8 per ton. 
The position of joists in respect to the advance declared 
in other descriptions of rolled steel is somewhat uncertain, 
information in this branch being hardly so definite as in 
the other departments. Still, it is generally understood 
that 10s. per ton increase is now also required by the joist 
makers, which brings the price to £8. The upward impulse 
of steel prices is likewise plainly evident as regards 
demi-products. Billets and sheet bars are quoted at 
from £5 7s. 6d. to £5 12s. 6d. and up to as much as £6. 
There is an improving market for sheet bars, though the 
sheet trade is still beset with difficulties and makes head- 
way only very slowly. Thus at the end of the quarter the 





position of demi-steel compares favourably with what, it 
was at the opening, a circumstance to give courage, when 
the acute depression of last October and November is 
remembered. 


Instructive Retrospect. 


An instructive retrospect is presented by a 
comparison of this week’s quarterly meeting with that of 
just six months ago, viz., July, 1914. At that time it 
was thought that the Marked Bar Association would 
reduce quotations, but for all the stagnation which they 
existed in the iron trade in the Midlands and £2 dispariiy 
between the price for best bars and that of merchant 
brands, the makers decided to make no change. The 
standard quotation remained at £8 10s. per ton, with 
the Earl of Dudley’s brand standing at £9 2s. 6d. Just 
a year before, viz., July, 1913, the corresponding prices 
were £10 and £10 12s. 6d. There was also no change in 
unmarked bars. A quotation of £6 10s. delivered Bir- 
mingham compared with £7 15s. to £8 at the 1913 July 
quarterly meeting. Nut and bolt iron was selling at £6 5s. 
and £6 7s. 6d., and competed under very severe conditions 
with Belgian No. 3 bars, which came £1 per ton cheaper. 
Almost the only optimism on the market was to be foun 
amongst the sellers of galvanised sheets. A quotation of 
£10 15s. to £11 remained in force, but makers were not 
disposed to book orders far ahead at these figures, anc 
it was noteworthy that for all the best makes the higher 
price was being charged. For some few export orders 
the £10 15s. was shaded, but £10 12s. 6d. and £10 13s. 9d. 
bought only the lowest class of sheets. Finished stec! 
manufacturers reported a little more inquiry, but specifica 
tions were hard to get. Bessemer steel sheet bars were 
£4 12s. 6d. to £4 15s., Siemens sheet bars £4 15s. to 
£4 17s. 6d., angles £5 17s. 6d. to £6, joists £6 15s. Piz 
iron quotations last July were firm. Smelters seemec 
determined that there should be no further weakening, ever 
though the alternative were the blowing out of furnaces, 
and quotations for forge iron were quoted: South Stat 
fordshire common 48s. 6d. to 49s., part-mine 51s. to 52s., 
best all-mine 85s. to 90s., Northamptonshire 48s. to 49s., 
and Derbyshire 50s. to 51s. These prices showed an all 
round reduction of from 6s. to 7s. on the figures registered 
in July, 1913. 


North Staffordshire Steel and Iron Trades. 


The sharp advance in the price of finished steel 
in North Staffordshire has had the effect of preventing 
customers in the ordinary trade from entering into forward 
contracts, but local makers are so busy with contracts on 
account of the war that any other work would be subject 
to considerable delay. The rolling mills are running at 
pressure, and in some branches of the steel trade there is a 
shortage of men owing to enlistments. Shell steel 
being made in large quantities for both the British and 
French Governments, and steel for transport and con- 
structional work is also in good demand. Finished iron 
is quiet, but makers who have utilised their plant to turn 
out steel are indifferent to this. Crown bars are quoted 
at £8 to £8 5s., and iron plates at £9 to £9 5s. a ton. Pig 
iron has been a little more active as far as outside orders 
are concerned, but most of the metal smelted here is 
being used in the district. For the diminished output of 
all classes of coal there is a good demand. 


Is 


Trade and the War. 


After the European conflict of 1870 prices of Staf- 
fordshire marked bars commenced to go up in the autumn 
of 1871, and 1872 was the most remarkable year which has 
occurred in the history of the Staffordshire iron trade, 
since in a period of only twelve months the price of iron 
increased 100 per cent. over its normal value. The chief 
occasion of the extraordinary augmentation in quotations 
at this time was the diminished activity at the continental 
ironworks, consequent on the exhausting war of 1870-71, 
and the new demand which arose at its close for the con- 
struction of ironclad ships and other similar purposes. 
The advances, it is now recalled, followed upon a five 
years’ more or less marked trade depression. When prices 
were at their maximum good merchant bars were not 
obtainable under £14 10s., and the average was nearer 
£15; best sheets were quoted £20 to £23, according to 
brand ; Staffordshire iron boiler plates, £18 10s. to £19 10s.; 
hoops £16. Whether the iron trade is in for a return to 
these great times upon the cessation of this war is a 
question which the Birmingham Iron Exchange is now 
discussing. The recent Government embargo on the 
export of motor vehicles and parts to certain European 
countries is philosophically received by Birmingham 
motor engineers. In normal times the trade affected is 
small; it would be smaller to-day unless neutral ports 
were being used for supplies to our enemies. The demand 
for war vehicles for the Allies continues extraordinarily 
good. The wrought iron tube makers of Birmingham and 
Staffordshire district announce a reduction on the net price 
of galvanised tube prices of 8 per cent. in respect of gas and 
water tubes, 7 per cent. in steam tubes, and 10 per cent. 
on fittings. The reduction is carried out by an increase 
being declared in gross discounts of 24 per cent. The 
new discounts become :—Galvanised gas tubes, 624 per 
cent.; galvanised water tubes, 58} per cent.; and gal- 
vanised steam tubes, 524 per cent. On fittings the new 
discounts vary between 63} and 56} per cent. 


Labour Conditions at Coventry and Birmingham. 


While labour conditions have been much dis- 
turbed in some parts of the Midlands through the scarcity 
of skilled men in various departments, conditions in 
Coventry remain normal, except in those factories where 
there is pressure.of war orders. It is not easy to obtain 
first-class engineers who are required at all centres, 
and many Belgians have been taken on, and many 
more will be as they are available. The local operative 
engineers are asking for a substantial increase in wages. 
With reference to the call for boy labour which is being 
felt in the Black Country and the application of education 
authorities for boys to be allowed to leave school before 
reaching the age of fourteen years, inquiries indicate that 
the difficulty is not experienced at Coventry, perhaps 
because a number of unskilled men are slack, and are doing 
work which otherwise would be done by youths. The 
Midland Employers’ Federation has just conceded an 
advance in wages to the men in the Greater Birmingham, 
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West Bromwich, Handsworth and Smethwick area in 
response to a pressing application from the trade unions. 
The amount of the advance is Is. per week on day rates 
and 2s. per week to all men who have received no general 
advance since 1911. Pieceworkers’ wages advance 5 per 
cent. The agreement is to remain in force throughout 
this year certain. The industries affected by the advance 
are as follows :—The bridge builders, boilermakers, rail- 
way wagon builders, weldless steel tube makers and the 
metal rollers and brassworkers. 


Trade with America, 


Midland manufacturers considerably increased 
their trade with the United States during 1914. The 
disorganisation of business brought about by the war 
caused a heavy falling off in the volume of exports in the 
lust quarter, but on the whole year there is an increase 
in the declared shipments from the Birmingham consular 
district of £149,365, the total trade being valued at 
£1,141,722. The influence of the war is clearly shown in 
the returns issued this week by the American Consul in 
Birmingham. The last three months showed a falling off 
of £61,975, as compare with the similar quarter of 1913, 
the previous quarter, on the contrary, having shown an 
increase of £76,387. The total value of exports from 
Birmingham alone for the year was £953,680, from 
Redditch £117,816, from Kidderminster £70,225. The 
total value of exports from Birmingham for the last 
quarter of the year was £194,524. 





LANCASHIRE. 


(From our own Correspondents.) 


Mancuester, Thursday. 
A Good Demand, 

On the Iron Exchange on Tuesday inquiry in 
all departments was fairly good. This was especially 
the case in pig iron, prices of most descriptions being 
higher, and sellers showed no disposition to leave quota- 
tions open more than twenty-four hours. As for far forward 
delivery, they were practically closed. Steel and steel 
products showed little change in prices. Manufactured 
copper sheets and rods were £2 per ton higher, but in other 
respects there was little change. English tin ingots were 
firm. Sheet lead unchanged. 


Quotations, 


Staffordshire, 60s. to 61s.; Derbyshire, 62s. 6d. 
to 63s.; Middlesbrough, open brands, 65s. to 66s. Scotch, 
strong: Gartsherrie, 73s.; Glengarnock, 72s.; Eglinton, 
Monkland, 70s. to 71s.; Summerlee, 72s., delivered Man- 
chester. West Coast hematite, 80s.; East Coast ditto, 
80s., both f.o.t. Finished iron: Bars, £8 5s.; Lancashire 
hoops, £9 7s. 6d.; Stafiordshire ditto, £9 7s. 6d.: sheets, 
£9 12s. 6d. Steel: Bars, £8 5s. to £8 10s.; steel hoops, 
£8 15s. to £8 17s. 6d.; plates for tank, girder, and bridge 
work, £8; English billets, £6 5s.; cold-drawn steel, £11. 
Copper: Sheets, strips, &c., £80 per ton; small lots, 
10d. per pound ; rods, £78 per ton; small lots, 10d. per 
pound ; tough ingots, £66; best selected, £66 10s. per 
ton; copper tubes, 104d.; solid-drawn brass tubes, 8}d.; 
brazed brass tubes, 9?d.; condenser tubes, 9}d.: condenser 
plates, 8d.; rolled brass, 8d.; brass turning rods, 83d; 
brass wire, 8d.; yellow metal plates, 8d. per pound. Sheet 
lead, £24 10s. per ton. English tin ingots, £156 10s. per 
ton. 


The Lancashire Coal Trade. 


There was a steady feeling on the Coal Exchange, 
and in house coal there was fair inquiry, and here and 
there colliery proprietors were asking more money: but 
there was no official advance. In slack and engine fuel 
the demand at the moment exceeds the supply. Prices 
had a hardening tendency. There was a good inquiry 
in shipping and bunkering coal. 


Donations to War Funds. 


At a meeting of the Manchester Coal Exchange 
the president announced that the committee had decided 
to send the following war donations :—£100 to the Prince 
of Wales’ Relief Fund, £100 to the Red Cross Fund, and 
£50 to the Belgian Relief Fund. 


Local Trade. 


Judged by the dividend announcements of the 
Manchester and district banks, the past half-year which, 
of course, includes five months of abnormal conditions 
due to the war, has given much more satisfactory results 
for the shareholders than could reasonably have been 
expected, and the weekly returns of the bankers’ clearing 
house continue to show a steady improvement in the 
trade of the district. Some banks have decided to pay 
the same dividends as formerly, while others have decided 
on a slight reduction, placing a larger sum than usual to 
the reserve. One bank in Yorkshire has actually decided 
to pay a slightly increased dividend, and is still enabled 
to increase the amount carried forward after writing down 
consols to 68}. No better evidence of the nation’s ability 
to ‘carry on” can be furnished than the above, but if 
additional proof were necessary it is provided by the 
opening week’s operations on the Stock Exchange, which, 
notwithstanding the necessary restrictions imposed to 
prevent dealings with the enemy, shows a very buoyant 
spirit, the shares in local commercial undertakings being 
in good demand. The Board of Trade returns for foreign 
business for 1914 issued a few days ago are considered 
highly satisfactory in view of the prohibitions which were 
in force and the difficulties in keeping the chief shipping 
routes open. December was the best month that there 
has been since the war commenced as regards the nation’s 
imports, and was not far short of the corresponding month 
of last year, while the exports showed a decided increase 
over those for November. The exports of cotton yarns 
and fabrics showed a fall oi over £23,000,000 compared 
with 1913; there were also declines in the iron and steel 
exports of over £12,000,000, and in machinery of over 
£4,000,000. No industry has exported as much as in the 
previous year, 





Engineers and the Labour Problem. 


Although Manchester has already provided over 
60,000 for the Army and Navy, another recruiting boom 
has set in this week with the object of providing a further 
2000 men to bring Manchester regiments up to their 
full strength, and the engineering firms are likely to 
experience a further drain on their resources. Their 
difficulties in this direction are accentuated by the very 
high wages which are being offered by the Government and 
firms engaged on war material. The local Press teems 
with advertisements for turners, fitters, turret lathe 
operators and planers at wages hitherto unheard of in 
this district. I hear of £3 per week being offered for labour 
of this kind. Orders for the Russian Government for all 
kinds of material are being offered, but few firms are 
able to consider them. Messrs. Greenwood and Batley, 
of Leeds, had the offer of a huge order for horseshoes 
for the Russian army, but had to decline it. This firm 
relinquished the manufacture of these articles and dis- 
carded their horseshoe plant some years ago when the 
British Government placed orders for horseshoes in 
America. A branch of local engineering industry which 
has been on the down-grade for some time, but is now 
showing signs of activity is that of boilermaking. I am 
informed that there is a fair amount of work on offer in 
this line, but here, again, the labour difficulty is cropping 
up, as the platers have been captured by the shipyards. 


Power Station Extension in Salford. 


At the request of the Electricity Committee the 
Salford Corporation has decided to apply to the Local 
Government Board for powers to borrow £18,250 for the 
purpose of providing and equipping a new transformer 
sub-station, and to borrow £25,000 to cover the estimated 
expenditure on the proposed extension of high-tension 
mains to the proposed sub-station. Under the new manage- 
ment, this branch of municipal activity in Salford shows 
distinct signs of progress. It is now proposed to increase 
the plant by a further 5000-kilowatt turbine set similar 
to that recently started. 


Junior Institution of Engineers. 


At an informal meeting or the North-Western 
Section, held at the Mitre Hotel, Manchester, on Monday 
evening, January 4th, Mr. C. Turtle, jun., opened the 
discussion on “* Modern Types of Marine Oil Engines.” 
Mr. Turtle dealt with the suitability of paraffin or residual 
oil engines of sizes from 6 horse-power at 600 revolutions 
per minute to 300 horse-power at 200 revolutions per 
minute for the propulsion of tug boats, barges, coasters 
and fishing boats, and after describing methods of govern- 
ing, reversing and vaporising, gave the results of a number 
of very interesting tests. During the discussion the 
following points were debated :—Advantage of slow speed 
to allow use of efficient propellers without speed-reduction 
gears, essential differences between land and marine 
engines, methods of preventing erosion of canal banks 
when power-driven boats are used. 


Liverpool Engineering Society. 


On January 13th a paper on ‘“‘ Gyroscopic 
Applications’? was read before the above Society by 
Mr. Tom R. Thomas. The author demonstrated some of 
the applications of gyroscopic action by means of models. 
The paper was largely devoted to the application of the 
gyroscope to marine purposes, such as the prevention of 
rolling, the compass and the steering of torpedoes. 
Another feature of the paper was the reference to the 
use of the gyroscope with the object of obtaining auto- 
matic stability of aeroplanes for working the planes and 
the ailerons. 


A New Manager. 


The directors of the British Engine Boiler and 
Electrical Insurance Company, Limited, have appointed 
Mr. Harry M. Longridge, B.A. (Cantab), to be manager 
of the company. The new manager has been in the 
service of the company for 10} years, and during that 
period has become thoroughly conversant with the busi- 
ness in all its numerous phases. Mr. H. M. Longridge is a 
son of Mr. R. Charles Longridge, the present managing 
director of the company, and a cousin of Mr. Michael 
Longridge, the chief engineer. Both of these gentlemen 
will now enjoy well-earned leisure through their partial 
relinquishment of active work and the assumption of 
responsibility by the new manager, but the company 
will still enjoy the benefit of their matured skill and 
knowledge. 


BarrRow-IN-FuRNEsS, Thursday. 
Hematites. 


The position of affairs in the hematite pig iron 
trade is one of some satisfaction. Throughout North 
Lancashire and Cumberland there is marked activity 
and a large volume of iron is being produced, and to meet 
the increased requirements of users an additional furnace 
has been put into operation at the Cleator Moor Works of 
the Whitehaven Iron Company, Limited. The whole of 
the iron being made is going into prompt use and local 
steel makers are again using it largely. At Barrow, 
with the plate mill again at work, more steel is required 
there, and at the same time the demand on general home 
account is bigger than it was. Nothing is being done on 
foreign account. Makers are quoting 81s. to 82s. per ton 
net f.o.b.for parcels of mixed numbers of Bessemer iron. For 
special brands of iron there is a good demand, and 88s. to 
89s. per ton is being quoted. Warrants, too, are higher 
in price, and 71s. per ton net cash is being quoted. There 
is little business. The stores of warrant iron have been 
brought down to 3962 tons. 


Iron Ore. 


There is activity in the iron ore trade. The 
output is large, and likely to remain so for some time to 
come. The demand is fuller with the increased output of 
iron. On general home account there is a good steady 
demand and satisfactory shipments are being made from 
several Cumberland ports. Barrow shipments, however, 
continue to be small. Prices are still at the recently 
advanced rates, with good average qualities quoted at 





13s. 6d. to 16s. 6d., and best qualities are quoted at 23s. 6d. 
per ton net at mines. Importations of Spanish ore into 
Barrow have been quieter of late. This is accounted for 
by the fact that some of the mines in Spain are at a stand- 
still for the moment. This ore is quoted at i6s. to 18s. 
per ton delivered. 


Steel 


There is activity in most departments of the steel 
trade. At Barrow and at Workington the rail mills are 
busily employed and new orders are to hand on home 
account, Barrow and Workington sharing in a contract 
given out for the North-Eastern Railway Company. At 
Barrow, too, the plate mill is again in operation. Hoops 
are being made at Barrow and billets have also been rolled 
of late. The demand for rails is steady, with heavy sec- 
tions quoted at £6 7s. 6d. to £6 12s. 6d. per ton. Light 
rails are at £7 15s. to £8 per ton and heavy tram sections 
are quoted at £7 15s. per ton. For these two sorts there 
is only a moderate demand. Hoops are a fair business at 
£9 5s. per ton, and billets are quoted at £5 10s. per ton. 
The stopping of the importation of steel billets from the 
Continent has given British steel makers a chance which 
they are taking advantage of. The works of the British 
Griffin Chilled Steel and Iron Company at Barrow are 
busy on chilled wheels and other specialities. Ship plates 
are dearer at £8 to £8 2s. 6d., with boiler plates at £8 15s. 
to £9 per ton. 


Shipbuilding and Engineering. 
These trades are busily employed, especially 
in the engineering and gun shops. 


Fuel, 

There is a fuller demand for coal. Steam sorts 
of Lancashire or Yorkshire coal are quoted at 15s. to 17s. 
per ton. Coke is in fuller request than for some time past, 
and East Coast sorts are at 20s. to 23s. per ton delivered, 
with Lancashire qualities at 17s. per ton. No Welsh coke 
is being used at present. 








SHEFFIELD. 
(From our own Correspondent.) 
The Outlook. 


To all outward appearances prospects in the steel 
industry of this district still seem exceptionally good. 
There is not only no falling off in work, but the volume 
of new business is perceptibly greater each week. The 
time has now come, apparently, when the heavy stocks 
of German-made manufactures obtained before the war 
by users here and on the Continent have been exhausted, 
and must be renewed from other sources. In normal 
times British prices were generally higher than the German, 
but in abnormal periods like the present values are natur- 
ally very much higher. Buyers, therefore, who had 
created a market on the basis of the old German rates 
are now confronted with the problem of retaining that 
business now that they have to pay enhanced rates them- 
selves. The low prices of some of the German stuff, 
especially such things as ship steel castings, were often a 
matter of surprise to English manufacturers, ‘who found 
it very difficult to secure even the smallest profit margin 
in them, and who are now obtaining anything up to 50 per 
cent. more than German manufacturers asked. The home 
trade continues to improve, and some good orders are 
coming from the shipyards. Engineers are requiring 
large quantities of twist drills, files of all sizes, and high- 
speed steel and tools, and this is increasing business for 
crucible steel makers. For the present no improvement 
in the way of trade with South America may be looked 
for, and the Board of Trade returns revealed the drop 
which has occurred in that quarter since the outbreak of 
war and the bad harvests there, but contracts for indus- 
trial as well as warlike material are being freely offered 
from France—contracts which formerly went to Germany 
—though it may be a very long day before they do so 
again. The same may be said with regard to Russia. 
That country seems prepared to purchase any amount of 
steel and steel products, but where orders are not actually 
on Government account there appears to be a considerable 
difficulty in guaranteeing delivery, and there is the addi- 
tional problem of accounts and freights. There is a rather 
better tone about the foreign demand for railway steel— 
a revival which is particularly welcome. 


Round the Works. 


The Electric Supply Committee of the Sheffield 
Corporation was recently in the market for 10,000 3in. 
cast iron pipes, and the tender of the Staveley Coal and 
Iron Company, Limited, at £6 3s. 6d. per ton has been 
accepted. The War-office requirements for material 
other than ordnance and shell are very heavy, and include 
an inquiry for over 20,000 pliers, whilst the Admiralty are 
asking for huge supplies of twist drills, holders, and 
spanners. Aeroplane and armoured motor steel continues 
in very urgent request, and sword, bayonet, and rifle 
barrel makers are extremely busy. Very large contracts 
are in hand for all the allied Governments, armoured and 
transport motors being features, whilst the output of 
armaments for the naval yards, private and Government, 
is on an immense scale. In general business new orders 
booked include good tonnages of steel for New York, 
Chicago, Montreal, Calcutta, Chemulpo, and Freetown 
(West Africa), files for Rangoon, tools for Calcutta, Bom- 
bay, Savanilla, Lahore, Sierra Leone, and Lagos ; saws for 
Natal, Rangoon, Hong-Kong, Karachi, and Colombo ; 
steel castings for Delagoa Bay, drills for Singapore, sheep 
shears for Natal, and hardware for Santos and Kinshasha 
(Congo). A very large contract is stated to have been 
secured here for railway buffers for West Africa. The 
work of important extensions at all the armament and 
some of the other large steel establishments is creating an 
urgent demand for heavy girders and other steel structural 
products, and many twist drill departments would be 
enlarged if any chance existed of being able to equip the 
places with the machines necessary. This seems almost 
impossible, there being such a run on machine tools of all 
kinds. During the week some very large pieces of work, 
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which I may not describe, have left Sheftield, but they are 
only representative of huge undertakings being carried 
out here. 


Traffic and Labour. 


I have said that “‘ to all outward appearances ” 
prospects here are excellent. That expression should be 
qualified, because it is easy to foresee an unpleasant check 
to the trade of the district, apart from Government work, 
if the congestion of railway traffic remains in the condition 
in which it appears to have been now for a long time. 
The Government has done much to assist the trade and 
finance of the country, and has in every way encouraged 
the continuance of **‘ business as usual.’”’ These efforts, 
and those of the manufacturers and traders themselves, 
have met with such success that a steady flow of business, 
much of it of a completely new character, is coming into the 
district. Some of it is having to be turned down—chiefly 
that in the nature of razors, pocket knives, and scissors— 
from sheer inability to cope with the orders in view of the 
heavy Government demands, which, of course, must 
take precedence ; but much of it may become impossible 
of execution simply because of makers’ inability to get the 
stuff away after its completion, through traftic congestion. 
One does not hear any unreasonable complaints ; in fact, 
a very great amount of patience is being exercised in the 
matter. But if something could be done tending to ease 
a situation which is becoming rather acute, it would be 
most welcome news to manufacturers. The railways 
themselves are, of course, short-handed, so many of their 
servants having joined the colours, and, as pointed out last 
week, some of the others having succumbed to the tempta- 
tion of higher wages at the various steel works, so that 
the congestion is not due altogether to the partial monopoly 
of the systems for Government purposes. But whatever 
the cause or causes of these delays in traffic, it does seem 
that if the general trade of the country is to be maintained 
at anything like the “‘as usual” standard, some means 
should be sought to alleviate a position which is becoming 
very irksome. The Government, when appealed to 
directly, will no doubt do whatever is possible in the 
matter. Another factor that is militating against any 
further expansion of trade in this district is that of the 
labour supply. The remarkable number and variety of 
advertisements for skilled, semi-skilled and unskilled 
labour is an index to the actual position. 


Pig Iron. 


Raw material prices are rising to such an extent 
that unJess fresh supplies are absolutely essential consumers 
are very chary about coming on to the market, and this 
inflation of values is making it increasingly difficult, 
added to very high freights, for British manufacturers to 
compete with certain neutral markets for trade diverted 
from Germany and Austria. So far as East Coast hematite 
is concerned there is the double-barrelled excuse that great 
difficulty is being experienced in securing adequate ore 
supplies from abroad, tonnage being short and freights 
proportionately heavy ; and that the urgent demands of 
the Government narrows the market for the ordinary 
consumer. Beside these things, makers are experiencing 
a labour shortage very embarrassing for them. East 
Coast mixed numbers are again quoted about 86s. 3d. 
delivered Sheffield, and in some quarters even that figure 
is by no means regarded as high-water mark. West Coast 
hematite, which is usually a few shillings higher than the 
East Coast make, is now from 2s. to 3s. lower for Bessemer 
numbers, Sheffield delivery ; but in the case of that iron 
makers are better able to rely upon home supplies of ores. 
Here again, however, the tendency of values is decidedly 
upward and makers are not too anxious to contract far 
forward. Special qualities are in good demand. Lincoln- 
shire forge and foundry are quoted at about 56s. and 
59s. 6d. respectively, but are practically off the market. 
Basic iron is in keen request and makers find no difficulty 
in getting rid of all their production, as much as 63s. per 
ton being asked. Derbyshire pig iron is a not too brisk 
market, but values are firm. Forge is quoted about 
54s. and foundry at 56s., though one hears of Is. 6d. more 
being asked for foundry. Scrap iron and steel prices are 
very firm. 


Billets. 


There is a very big demand for basic billets, 
and within a fortnight prices have advanced fully 10s. 
Primarily, of course, this arises out of the absence of any 
serious foreign competition now that imports from the 
Continent have ceased. Since the war commenced 
Canada and the United States have sent across a little, 
but not very much, and recently, I learn, a large 
maker in the Manchester district has found his output 
practically all required for shell making purposes, so that 
the home market for ordinary purposes is poorer to that 
extent. Hard basic billets are now quoted at £7 and soft 
at £6 10s. There seems to have been little change in 
acid billets, Bessemers being steady at £8 10s. and Siemens, 
for which there is a strong demand, at £9. 


Fuel, 


The steam coal market keeps very strong and 
active, although toward last week-end there were slight 
appearances of a tendency to weakness. This, however, 
appears to have passed. Shipments at the Humber ports 
are steadily expanding, though the effect of the war on the 
total for the past year has been very disastrous, as shown 
by official figures. On the whole, this side of the coal 
business is now very good considering the many adverse 
circumstances. The Mersey ports are taking a much 
heavier tonnage than usual at this period. The local 
demand for industrial consumption in the heavy trades 
is maintained upon a very large scale. There are several 
inquiries in the market for prices for April to September 
shipments, but collieries are not particularly anxious to 
sell forward for such a long period, and especially as there 
seems every likelihood of outputs being considerably less 
than requirements during the busy shipping season, when 
it is quite possible values may be substantially higher than 
they are to-day. Collieries will not enter into forward 


sales at the same prices as were accepted about a month 
ago, when the steam coal market was comparatively weak. 
Many collieries have now withdrawn all offers for hard 





coal and intend to keep all available tonnage for the open 
market. The position of the small fuel market is very 
firm. Collieries have a large number of orders on their 
books and values are still showing an upward tendency. 
Current quotations for steam coal are per ton at pits as 
follows :—Best South Yorkshire hards, lls. 6d. to 12s.; 
best Derbyshire hards, 11s. 3d. to lls. 6d.; second «uali- 
ties, lls. to lls. 3d.; steam cobbles, 10s. 6d. to lls. The 
coke market is very firm, with the quotation at about 
lls. 6d. The Humber trawler owners have been making 
inquiries in South Yorkshire and Derbyshire for about 
500,000 tons of steam hards, and it is understood that in 
some cases contracts have been arranged at from 10s. 6d. 
to lls. 6d., though most of the business has yet to be fixed 
up. The usual requirements run to about 750,000 tons, 
but the circumstances of the war have, of course, reduced 
the quantity required this year. About twelve months 
ago the question of these contracts caused a sharp tussle 
between the collieries and the trawler owners, the latter 
holding out against an advance demanded by the coal- 
owners. A good deal of attention is being paid in South 
Yorkshire to the trouble brewing in the West Yorkshire 
coalfields, and although the former district is not directly 
affected by the dispute, which has arisen out of the question 
of the minimum wage award, there is always a fear of these 
things spreading. In this district, however, although the 
West Yorkshire miners, it is understood, are taking a 
ballot on the question of tendering notices, it is believed 
the trouble will pass with the exercise of a little judicious 
diplomacy. 


An Important Conference. 


The postponed conference between employers’ 
representatives and those of the skilled union men in the 
engineering and allied trades on the question of what 
steps can be taken in co-operation for the greater expedition 
of Government work in hand was resumed in Sheffield on 
Wednesday. It is an important matter and one to which 
I have previously made reference in this column ; but the 
proceedings of the conference were strictly private, and at 
the moment of writing I am unable to explain the outcome. 
One thing, however, seemed quite clear: there are in 
existence facilities for turning out a much greater volume 
of work, and however that object is to be attained, it 
must, within reasonable limits, be attained. 

LATER. 
Conference was again adjourned. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


War and Trade. 


Tue marked improvement which has taken place 
in several branches of industry, notably the shipbuilding 
and iron and steel trades, is fully maintained, and the 
present conditions give indication of still further improve- 
ment. Orderings by the Admiralty and the War-oftice 
of our own country and the war departments of our 
Allies still have a marked influence on the manufacturing 
position, but there are indications of expanding business 
in other directions. All the big iron and steel firms are 
fully booked with orders and the smaller concerns report 
the same state of things. The remarkably good position 
of the iron and steel trades is acknowledged on all sides. 
William Jacks and Co., of Middlesbrough, Glasgow and 
other places, who from their position as one of the largest 

of iron and steel merchants in the world may be 
accounted as a most reliable authority, express the opinion 
in their annual circular that the present improvement 
is based on a much more solid foundation than that 
which occurred immediately after the outbreak of war. 
But to form any reliable forecast of the year upon which 
we have just entered is unusually difficult, owing to the 
abnormal circumstances created by the war. How long 
will the war continue ? While it does continue, can we 

t any sustained improvement ? When peace is 
declared what will the immediate effect on our trade be ? 
The answer to the last question, state Messrs. Jacks, 
depends on the answer to the first, to which no answer 
can be given. If the war does not end until German 
territory is occupied and her industries ruined, as has 
taken place in Belgium, then whatever trade there is 
must be mainly done by America and Britain, but will not 
the wastage of capital, which such a prolonged war would 
involve, mean a considerable period of recuperation ? 
Tf, on the other hand, Germany accepts the Allies’ terms, 
with all her industrial resources intact, will there not be as 
keen competition as ever from that quarter in all markets ? 
Again, what will be the immediate effect of our trade 
when the enormous requirements of the various Govern- 
ments at war are, as a result of peace, no longer necessary ? 
It is unquestionably these requirements that have given 
the needed stimulus to the trade just now. A most 
important point is the question of shipbuilding. Ship- 
builders are exceptionally busy, and while this, again, is in 
a large measure due to Government work, it is also on 
account of orders to replace commercial tonnage destroyed 
since war began, the result of which is seen in the abnorm- 
ally high freights now ruling, to which, indeed, is largely 
due the increased prices required for pig iron, especially 
hematite. The question here is whether shipowners will 
continue to replace these losses at the enhanced costs of 
to-day, in view of the considerable delay there must be 
in obtaining delivery, rendering it doubtful whether 
such tonnage may not be too late to reap the benefit of 
current freights, bearing in mind that the large amount of 
tonnage at present interned may be released ere the new 
tonnage is available. It must be borne in mind that though 
the trade of America is still in a depressed condition, 
the output there being only about half the capacity, 
that country has taken the place of the Continent to 
a considerable extent in the supply of semi-manufactured 
steel to this country. The situation is full of possibilities, 
and there is plenty of room for individual opinions, 
which as they find expression from time to time as the 
war progresses nay cause sharp movements in the market 
throughout the year. Broadly speaking, a good year’s 
trade is anticipated. 





Cleveland Iron Market. 


There is but little animation in the Cleveland 
pig iron market just now, and quotations show a weaker 
tendency. Shipments are practically at a standstill, 
It is next to impossible to secure tonnage for iron, in view 
of the exceedingly high coal freights which are obtaina)le, 
while the demand for iron from abroad has shrunk still 
further. The home trade is also quieter, and less iro), jg 
going away by rail. Consumers appear to be over. 
bought, and nowhere is there any inclination to take cut 
deliveries. Stocks are accordingly accumulating heavily, 
The level of prices remains fairly constant, howey cr, 
and this is to be attributed to the increase in the costs of 
production. So short is the supply of Cleveland ironst« ie 
that makers in a number of cases are compelled to resort 
to the partial use of foreign ore, and this, of course, adds 
considerably to the cost. Where makers are still well 
placed with regard to supplies of local ore the present 
quotation for No. 3 G.M B. represents probably a reas. 
able profit, but where foreign ore has to be mixed {he 
price is certainly on the low side. The outlook is extremly 
uncertain, and while makers are willing to trade for early 
delivery at current rates, they are reluctant to quote 
far ahead, for the position is one in which anything mic\it 
happen. No. 3 G.M.B. Cleveland pig iron is 54s. 9d. {or 
early delivery, and 55s. is named for next month. No. | 
is 56s. 9d. ; No. 4 foundry, 54s. 3d.; No. 4 forge, 53s. \l.; 
and mottled and white iron, each ‘B38. 3d.—all for early 
delivery. 


Hematite Pig Iron. 


A serious position is developing in the East Coast 
hematite pig iron trade in consequence of the great 
difficulty which has arisen with regard to supplies of 
foreign ore. As stated last week, the production of 
hematite is a matter of vital concern in the manufacture 
of war material, and large quantities are sent daily froin 
the North-East Coast district to Sheffield and manu- 
facturing centres in the Midlands. Considerable quantitivs 
of Spanish and Swedish ores are used in the manufacture 
or hematite, but owing to the excessive freights and tlic 
grave risks to shipping in the North Sea, adequate supplies 
are not reaching the district. Consequently, furnaces are 
now mostly on slower blast, and the production is thus 
curtailed. Already one firm has blown out a furnace 
owing to lack of ore, and mention is made of at least 
five other furnaces which may have to be blown out very 
soon unless deliveries can be adequately arranged. The 
general market quotation for East Coast mixed numbers 
is firm at 80s. There is a steady demand, but in the 
prevailing conditions some makers just now are declining 
to quote at all. 


Iron-making Materials. 


The ore situation is as stringent as ever. Thi 
price is now fully 26s. for best Bilbao Rubio of 50 per 
cent quality, ex ship Tees. The freight Bilbao—Middles 
brough is at a minimum of 12s. 6d., this figure having 
been paid on several occasions. More deliveries are 
reported to be coming forward, but they do not appear 
to be of such a volume as really to ease the position. 
Coke is easier. There is plenty of coke about, and tly 
position is affected by the probable closing down of a 
number of furnaces. Accordingly, while 17s. 9d. is still 
nominally quoted for good medium furnace kinds, business 
could no doubt be done at 17s. 6d. delivered at the works. 


A Year’s Export of Pig Iron. 


The serious effect of the war on the Cleveland pig 
iron export trade is strikingly illustrated by the figures 
for the past year. It is true that the total shipments for 
the first seven months of the year—one month prior to 
the war—were lower than in the corresponding period of 
1913. They totalled only 610,234 tons, as compared with 
691,515 tons, a decline of 81,281 tons. But traders had 
been looking forward to a better autumn trade, and there 
was at first a fair prospect that the arrears, as it were, of 
the first seven months would be to some extent made up. 
Unhappily, the war_put an exceedingly summary end to 
all such expectations. The total shipments for the last 
five months of the year only amounted to 355,624 tons, as 
compared with 555,369 tons in the corresponding period 
of 1913, being a decrease of 219,745 tons. Taking the 
whole year, the shipments have amounted to only 945,858 
tons, as against 1,246,884 tons in 1913, a reduction of 
301,026 tons, and 1,340,092 in 1912, a decrease of 394,234 
tons. The total is the lowest for many years past, the 
next lowest in recent times being 1905, with 990,719 tons. 
Yet, when the unprecedented conditions are taken into 
account, it is really remarkable that the shipments have 
turned out as well as the statistics show. With the out- 
break of war Cleveland was deprived at a blow of one of 
its most important markets, that of Germany and Austria. 
Trade with Belgium, France, and Russia was as ¢ompletely 
stopped as if they had been enemy belligerents, while 
financial difficulties and Government restrictions gravely 
hampered business with neutral countries. Then came 
scarcity of tonnage and extremely high freights to complete 
the mischief, and altogether the foreign trade of Cleveland 
has had to face, and is still facing, unexampled difficulties. 
An obstacle which affects the total for the year by some 
thousands of tons is the virtual closing by the Admiralty 
of a large area of the Firth of Forth to mercantile naviga- 
tion. Merchants who have hitherto shipped iron to 
Grangemouth have accordingly been compelled to send 
their iron to Scotland by rail. This iron, of course, cannot 
appear in the export totals. As to the trade with the 
respective countries, all comparisons with previous years 
are more or less futile. The trade with Germany and 
Holland is generally lumped together, as the great bulk 
of the Dutch imports go to Germany. But since the war 
began no iron, of course, has been sent to Germany, and 
the amount sent to Holland has been very small. Thus 
the total for Germany—seven months—and Holland is 
only 89,289 tons, as against 146,022 in 1913, a decrease of 
55,288 tons. In 1912 the total was 212,138 tons. Since 
the end of August and the occupation of the country by 


‘Germans, Belgium has disappeared from the list and the 


total for the year is only 31,868 tons, as against 38,461 tons 
in 1913. France is over 40,000 tons down, the figures 
being 52,330° tons, as against 95,603 tons. Trade with 
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lialy is also less, being 68,874 tons, as against 84,937 tons. 
‘he total for Sweden and Norway is 112,412 tons, as 
avainst 104,769 tons for the previous year, but business in 
Scandinavia showed considerable improvement over 1913 
in the months preceding the war. It has been actually 
jess since. The trade with China and Japan has been 
very disappointing, amounting to only 41,594 tons, as 
against 75,463 in 1913 and 114,162 tons in 1912. The 
further decrease last year, however, is mainly attributable 
io the effects of the war. With regard to coastwise ship- 
ments, Wales shows a welcome increase from 67,260 tons 
io 84,950 tons, but the trade with Scotland has been very 
unsatisfactory. Throughout the first half of the year 
hipments showed a substantial decline, and the level was 
iill lower during the first three months of the war, while 
jor November and December big deductions had to be 
made for the iron diverted to land transit. Accordingly 
(he total for the year is only 274,700 tons, as compared 
with 353,180 tons in 1913. 


Miners’ and Furnacemen’s Wages. 


The ascertainment issued by the Cleveland Tron- 
masters’ Association this week certifies that the average 
net selling price of No. 3 Cleveland pig iron during the past 
quarter was 50s, 9.55d. per ton. The ascertained price 
for the third quarter of 1914 was 51s. 4.13d. There was, 
therefore, a reduction in price of 6.60d. per ton in the last 
quarter of the year. This means a reduction in blast 
furnacemen’s wages of 0.75 per cent., which will bring 
the wages from 24 per cent. above the standard to 23.25 
per cent. above the standard, A similar reduction has 
been made in respect to the wages of Cleveland ironstone 


miners, 


Manufactured Iron and Steel. 


There is no abatement of activity in the finished 
iron and steel trades. The mills are running at great 
pressure, and in some branches of the steel trade the 
shortage of labour, due to recruiting for the Army, is being 
keenly felt. Employers, in fact, have plainly indicated 
that further enlistments from their, works might interfere 
with the equally important national duty of keeping the 
Government supplied with war material. Shell steel is 
being made in large quantities on Teesside for both the 
British and French Governments, and constructional steel 
is also in good demand. The sharp advance in the price 
of finished steel made last week has had the effect of 
preventing customers in the ordinary trade from entering 
into forward contracts, but local makers are so busy with 
contracts on account of the war that any other work would 
he subject to considerable delay. The following are the 
principal market quotations :--Common iron bars, £8 to 
£8 Ys. 6d.; best bars, £8 7s. 6d. to £8 10s.; best best bars, 
£8 15s. to £8 17s. 6d.; packing iron, £6 5s.; iron ship angles, 
{8 ; iron engineering angles, £7 10s.; iron ship plates, £7 15s.; 
steel bars, Siemens, £7 15s.; steel bars, basic, £7 10s.; steel ship 
angles, £7 15s.; steel ship plates, £8; steel boiler plates, 
{8 L5s.; steel engineering angles,£6; steel sheets, singles, £8 5s. 
to £8 7s. 6d.; steel sheets, doubles, £8 10s. to £8 12s. 6d.; 
steel strip, £7 5s. to £7 7s. 6d.; steel hoops, £8; steel 
joists, £7 12s. 6d., all less 24 per cent. Heavy steel rails, 
£6 7s. 6d.; steel railway sleepers, £7 net. Cast iron chairs, 
£4 5s.; cast iron pipes, Ijin. to 24in., £6 7s. 6d.; 3in. to 
4in., £5 7s. 6d.; 5in. to 8in., £5 12s. 6d.; 10in. to I6in., 
£5 15s.; I8in. to 24in., £5 15s.; cast iron columns, plain, 
{7 7s. 6d.; floor plates, £3 10s., f.o.r. at makers’ works. 








Shipbuilding and Engineering. 


The shipbuilding trade continues to be briskly 
employed and is likely to remain so for some considerable 
time. The work booked is very extensive, and though it 
is well known that builders cannot give any definite guaran- 
tee as to delivery, numerous inquiries continue to be made 
for new tonnage. The engineering works continue to be 
well employed. Many firms have not been so busy for a 
number of years. 


The Coal Trade. 


The northern coal market remains active, as 
inquiries for all grades are brisk both for January and for- 
ward shipment ; but owing to the difficulty of shippers 
securing tonnage, sellers are only inclined to operate for 
early shipment, provided definite tonnage is stemmed, 
producers arguing that it is useless to sell into merchants’ 
hands if they are unable to take out quantities. At the 
moment tonnage is so scarce that even offers of 30s. to 
Genoa fails to bring the slightest response. Under the 
circumstances, with the demand so good, owners of coal 
hold firmly, although the condition of the collieries varies 
considerably. Most of them have excellent order books 
under existing conditions of labour, but the tonnage 
trouble is hampering work. Some pits are favourably 
placed for tonnage to teem into, while others are practic- 
ally starving with men on idle time. Added to the 
chronic awkwardness, the severe western gale, which seems 
to he widespread in its influence, is now retarding arrivals. 
Best Blyth steams are at a minimum of 13s. 6d., secondary 
steams fully 11s. 6d. to 12s., and smalls steadily appre- 
ciating. Best Durham gas coals are steady and special 
Wears very firm. A better tonnage arrival has steadied 
bunker coals, which are worth a good Ils. for favourite 
ordinaries, spot shipment. Smithy and manufacturing 
fuel is steady and coking qualities firm. Coke of all 
descriptions rules unchanged. Market quotations are as 
follows :—Northumberlands: Best Blyths, 13s. 6d.; 
second Blyths, 11s. 6d.; best smalls, 8s. 9d. to 9s.; 
unsereened, 10s. to 10s. 6d.; households, 14s. to 15s.; 
best bunkers, 10s. to 10s. 6d.; Tyne prime steams, 12s. 6d. 
to 12s. 9d.; second Tyne steams, Ils. 6d. to 12s.; special 
Tyne smalls, 9s. to 9s. 3d.; ordinary smalls, 7s. 6d. to 8s. 
Durhams: Best gas, 12s. 6d.; second gas, 10s. 9d. to 
lls. 3d.; special Wear gas, 12s. 9d. to 13s.; smithy, 
10s. 6d. to Lls.; coking unscreened, 10s. 6d. to lls. 3d.; 
coking smalls, 10s.; ordinary bunkers, 10s. 9d. to I1s.; 
hest. bunkers, Ils. 6d. to 12s.; foundry coke, 19s. to 20s.; 
furnace coke, 18s.; gas coke, 10s. 6d.; best, 12s. to 12s. 6d. 
The freight market is very strong, and despite offers of 
high rates little tonnage is attracted to the market. 
London rules at lls, 6d. to 12s.; Rouen, 17s. 6d. to 18s.; 
and for Genoa up to 30s. is offered without avail. 





SCOTLAND. 
(From our own Correspondent.) 
Trade Outlook for 1915, 


ALTHOUGH, owing to the fact that the majority 
of the works only reopened on Monday last, it is rather 
early to form an impression of the position of trade gener- 
ally in 1915, still prospects for a continued development 
in the steel, iron, coai and shipbuilding industries are 
very satisfactory. There is, of course, naturally, no 
doubt, some difference of opinion as to whether this 
rush of business will continue. It is admitted that the 
present state of business is largely due to Government 
orders, and many persons hold that when these orders 
commence to fall off a shortage will have to be faced 
once more, accompanied by weakening prices. On the 
other hand, the opinion is also largely held that there is 
a general expansion in the home trade and every indica- 
tion of an early increase in the volume of export business. 
It is practically certain that a considerable period of 
time must elapse before Germany can be in a position to 
contract on an extensive scale, while Belgium as a pro- 
ducer will be of little account for a long time. Therefore, 
with our two great competitors disposed of for an indefinite 
period, home manufacturers have now the opportunity 
for which they have long waited, and with business 
generally now adjusted to suit the altered conditions of 
commerce, there ought naturally to follow a season of 
prosperity for our industries at home: The Scotch ship- 
building trade is extremely busy at the moment, and 
this, of course, directly affects the steel and iron trades, 
which are also now better placed than they have been 
for a long time, while the coal trade, in spite of numerous 
drawbacks and hindrances, is in a much better position 
than at this time last year. So far as can be seen at the 
moment, the chief adverse feature is the uncertainty of 
the labour supply, which is becoming seriously felt in 
certain directions. Otherwise conditions generally are 
very satisfactory, and everything in the meantime points 
to a continuance of the present activity and to prosperous 
times in the future. 


Scotch Oil Company’s Products. 


The Scotch mineral oil companies have opened 
the new year with an intimation of an advance of 10s. 
per ton in their lubricating oils for spot and forward 
delivery, and prices now range from £8 10s. to £9 10s. 
per ton, according to grade. Another feature which is 
a distinctly satisfactory one for the trade is the improve- 
ment in the market for paraffin wax abroad. As much as 
23d. per Ib. has been recently paid for semi-refined wax, 
which was formerly sold at about 14d. per lb. The advance 
to 24d. per lb. is equal to £9 per ton, and if it is main- 
tained the benefit to the Scotch oil companies will be a 
substantial one. Sulphate of ammonia, another of the 
products of the Scotch companies, has shown marked 
strength during the past month or so, and has advanced 
to £12 5s. to £12 7s. 6d. per ton f.o.b. Glasgow for prompt ; 
business has been done at the former figure. The Scotch 
mineral oil companies have also decided to make an 
advance of 4d. per gallon in the prices of their burning 
oils for spot delivery. No. 1 is accordingly now 74d. per 
gallon in barrels and 6d. per gallon ex tank cart. 


Timber. 

Business in the timber trade has been extremely 
quiet during the past week. The position, both from the 
merchants’ and the shippers’ point of view, is unusually 
complicated this year, as, putting aside the difficulty of 
gauging the ordinary market requirements, there is an 
added difficulty in the present abnormal freight situation. 
Just now rates are so high as to make importations against 
general market requirements an exceedingly risky pro- 
ceeding, while shippers, however anxious they may be 
to facilitate business, will naturally be averse to make 
attractive quotations for summer delivery on the mere 
chance of lower freights by that time. It would almost 
appear as if contracting business would require to be 
done on a free-on-board basis. From the eastern Atlantic 
ports it is difficult to secure tonnage even at the high 
rates quoted, and the present scarcity is likely to continue 
until the end of the grain and cotton seasons. Everything 
points to small supplies and high prices during the early 
part of the year at any rate. 


Pig Iron. 


Owing to the fact that consumers’ works have 
been closed, pig iron makers have not been booking 
much extra business during the past week. There are 
seventy-three furnaces in blast, compared with sixty-six 
in the corresponding week of last year. Scotch hematite 
continues very strong, and it is reported that business 
has been done at 80s. per ton. The Glasgow pig iron 
warrant market showed renewed strength throughout the 
past week, and business was carried through at 55s. 04d. 
per ton cash. Prices reacted a little towards the close, 
when Cleveland iron was quoted 54s. 8d. per ton cash 
buyers, showing a gain of 3$d. per ton on the week. 


Quotations. 

The prices of Scotch makers’ iron have been 
further advanced, and are as_ follows :—Monkland is 
quoted f.a.s. at Glasgow, No. 1, 66s.; No. 3, 64s. 6d.; 
Govan, No. 1, 65s. 6d.; No. 3, 64s. 6d.; Carnbroe, No. 
69s. 6d.; No. 3, 65s. 6d.; Clyde, No. 1, 71s. 6d.; No. 
66s. 6d.; Gartsherrie and Calder, Nos. 1, 72s.; Nos. 


}. 
3; 
2 
67s.; Summerlee and Langloan, Nos. 1, 72s 6d.; Nos. 3, 
: 3, 
3, 








67s. 6d.; Glengarnock, at Ardrossan, No. 1, 7 No. 
67s.; Eglinton, at Ardrossan or Troon, No. 1, 66s.; No. 
65s.; Dalmellington, at Ayr, No. 1, 67s.; No. 3, 65s.; 
Shotts, at Leith, No. 1, 72s.; No. 3, 67s.; Carron, at 
Leith, No. 1, 74s.: No. 3, 69s. per ton. 





Scottish Ironmasters’ Returns for 1914. 


The following returns of the production, con- 
sumption, exports and stocks of Scotch pig iron, including 
basic and hematite, for the year 1914 have been issued 
by the Scottish Ironmasters’ Association :—Production : 
For 1914, 1,140,354 tons; for 1913, 1,377,747 tons: 
decrease, 237,393 tons. Consumption: In foundries, 





163,584, compared with 196,401; in malleable iron and 
steel works, 735,156, against 842,937; total in 1914, 
898,740 tons, compared with 1,039,338 tons in 1913; 
decrease, 140,598 tons. Exports: Foreign, 70,740 tons, 
against 107,175 tons; coastwise, 120,670 tons, against 
152,193 tons; rail to England, 7365 tons, against 8716 
tons; total exports, 1914, 198,775 tons, against 268,084 
in 1913; decrease, 69,309 tons. Total consumption and 
exports in 1914 were 1,097,515 tons, compared with 
1,307,422 tons in 1913; decrease, 209,907 tons. Stocks 
as on December 3lst, 1914, amounted to 231,815 tons, 
against 188,976 tons in 1913; increase, 42,839 tons. 
The number of furnaces in blast at December 3Ist, 1914, 
was 73, compared with 67 at the same period in 1913, 
while the average number of furnaces in blast for the 
year was 70.322, compared with 86.429 in 1913. The 
total stock at December 31st, 1913, 188,976 tons, added 
to the production in 1914 makes a total of 1,329,330 
tons, and when from that total the deliveries for 1914, 
amounting to 1,097,515 tons, are deducted, the total 
stock at December 31st, 1914, is arrived at, 231,815 tons. 


Finished Iron and Steel. 


Business has been comparatively quiet during 
the past week, owing to the holidays, and the majority 
of the works did not reopen until Monday last. Every- 
thing points to the steel trade being well employed. 
Specifications for merchant tonnage are now coming to 
hand in satisfactory quantity, and, in addition, there 
are the Admiralty requirements, especially in bars and 
sections, but in view of the high cost of hematite pig iron 
steel makers are not free sellers. The export demand is 
very quiet at present. Conditions in the black sheet 
trade are not yet normal. Many inquiries are in the 
market, however, and new business, which in the mean- 
time is slow, is showing a tendency to broaden out. The 
malleable iron trade is fairly busy. Specifications have 
been received in sufficient quantity to enable a fairly good 
start to be made. There is a bigger demand for steel 
bars than for iron bars, and hoops and strips are in fair 
request. The volume of inquiries is improving, and the 
general outlook is promising. Altogether, makers have 
reason to believe that 1915 will be fairly satisfactory. 
The running of their plant to full capacity means a con- 
siderable saving as compared with a year like 1914, 
when outputs were reduced in many cases by a third, 
while on-cost and other charges could not to any extent 
be reduced, 


Wages During 1914. 

Wages, which are regulated by the realised price 
of steel, have been affected by the depression in trade. 
A considerable amount of unemployment was experienced 
in the first half of the year, but owing to the absence of a 
large number of men on active service there is now difficulty 
in getting sufficient workmen to keep mills employed. 
There were several alterations in wages—both increases 
and reductions—throughout the year, the net result being 
a reduction in the remuneration of millmen, gas men and 
steam service men to the extent of 74 per cent., and in the 
case of melters, teemers and ladlemen by 114 per cent. 
The wages paid to other workmen remain similar to those 
ruling in December, 1913. 


Coal. 

Business in the Scotch coal trade generally has 
not yet resumed normal proportions, but the position 
all round is strong. This is the case particularly in the 
western district, where, prior to the holidays, collieries 
had sold practically every pound of their outputs, and 
now indications point to a scarcity of coal and a con- 
sequent further rise in values. Collieries in the Lothians 
and Fife are well placed. Tonnage has been arriving in 
good quantity, and the bulk of the output for January 
has been disposed of. Business, however, is still interfered 
with to some extent by a shortage of wagons. The aggre- 
gate shipments from Scottish ports during the past week 
amounted to 153,412 tons, compared with 212,654 tons 
in the preceding week, and 159,234 tons in the correspond- 
ing week of last year. Ell coal is quoted f.o.b. at Glasgow, 
l4s. to 14s. 3d.; splint, 13s. Gd. to 17s.; navigation, 
14s. 6d. to 15s.; steams, 12s. to 14s.; treble nuts, 14s; 
doubles, 12s. 6d. to 13s. 3d.; singles, 12s. to 12s. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
{From our own Correspondent.) 


Cardiff Coal Trade. 

SincE about the middle of last week the Cardiff 
large coal market has displayed a sagging tendency until, 
now, weakness is pretty general. A few classes were able 
to withstand the adverse conditions prevailing for a time, 
but the effect, while varying to some degree, is now much 
the same all round, and values are at bottom weaker, 
although nominally in some cases the figures remain 
much about the same. The beginning and the end of all 
the troubles in the trade is that of tonnage. Last week 
practically all the South Wales docks made a pretty good 
showing as regards number of vessels, but they were very 
unevenly distributed among shippers, which was the cause 
of a certain amount of dislocation and irregularity of 
values. Furthermore, the number of vessels in the docks 
was likely to create an erroneous impression as regards 
the actual business being done, as some of them were 
simply bunkering for the Admiralty as transports for 
military purposes, and there were others taking in bunkers 
in order to go over to the United States and the Plate 
for the abnormally high freight rates home. Prospects 
for this week did not at all hold good, as with such bad 
weather continuing it was reckoned that tonnage would 
be more backward, and that in all probability few steamers 
would make dock over the week-end, and that under any 
circumstances the number was unlikely to balance out- 
going vessels. This, unfortunately, was only too true, 
as results show this week, and the consequence has been 
that collieries’ arrangements have undergone further 
disorganisation even to the extent of causing temporary 
suspension of work at some pits and creating grave 
anxiety on the part of many other owners as to how they 
were likely to avoid stoppages. Large coals have, as the 
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outcome, eased down, particularly for prompt or fairly 
prompt shipment, but considerably lower figures have 
been accepted by owners than those nominally ruling, in 
order to stave off having to stop operations at the pits. 
The tonnage question has been the key to the whole situa- 
tion, and upon the individual position of the colliery has 
depended the actual price at which transactions have 
been carried through. Fancy freight rates for spot 
tonnage have failed to produce steamers in anything like 
numbers to meet requirements, and day after day fresh 
records in freights have been achieved. Extraordinary 
figures have been recorded, such as 29f. for Marseilles, as 
against 20f., which was the highest for 1914; 30f. for 
Augusta-Taranto, as against 8f., the highest rate for 
Augusta last year, and 27s. for Port Said. Genoa was 
fixed one day at 25s., which was a rise of 6s. 3d. on the last 
reported fixture. This jump of 6s. 3d. was, as a matter 
of fact, 3d. more than the actual lowest freight, viz., 6s., 
at which tonnage was obtained last year. Still, the market 
remains firm, and probably these rates will look cheap 
by the time these notes see daylight. The fact that such 
high prices are being paid indicates the real demand which 
exists for coal supplies, and proves that were only freight 
rates within anything like reason there would be a big 
expansion in business. Some merchants shipping at these 
abnormal rates have some chance of getting back some 
of their costs from the shipowners by increasing their 
charges for the bunkering of steamers abroad. Depot 
owners are charging shipowners at the current rate for 
supplies, and not according to any previously nominated 
figure. In the case of merchants with c.i.f. business to 
execute, the high freights are hitting them hard, as the 
figures are not anything like set off by any concessions 
that may be obtainable on the coals. The amount of 
e.i.f. business about is, however, comparatively small, 
as since the outbreak of the war there has been a disposi- 
tion to leave it severely alone as too speculative and 
dangerous altogether. The position of the majority of 
collieries is a very awkward one, as on paper they are very 
fully sold, if not oversold, and are awaiting the arrival 
of tonnage. ‘hey are afraid to make fresh sales, as they 
would then be without supplies probably for steamers 
when they come to hand, and at the same time their 
contractors are very slow to put in their tonnage to lift 
the monthly quantities they have contracted for, so that 
between one thing and another the position is one full of 
anxiety. Colliery owners will not materially reduce 
their quotations, as there are so few buyers with ready 
tonnage, and it is only in cases where buyers can name 
definite steamers that colliery salesmen will really discuss 
business, and then the concession on the price of coal 
depends upon the extent of the predicament in which the 
colliery salesman is placed to keep his pits working. 


LATER. 


Dislocation in the coal trade has become more acute, 
as although more vessels have come to hand many of 
them have to go into dry dock for various repairs, instead 
of being ready for loading, and the position of collieries 
has in many cases grown worse. There have been more 
stoppages of work at the pits, and although there is 
very little change in the actual quotations of coal, the 
market in large descriptions is with a few exceptions 
undoubtedly weaker at bottom for prompt loading. 
Admiralty coals have shown more irregularity, and 
ordinary second qualities are only worth round about 
18s. Dry coals continue to be very depressed for early 
loading, and very substantial reductions in price are 
obtainable, provided the position of tonnage is suitable. 
Best Monmouthshire black veins are a weak spot, but 
Western Valleys are very difficult to stem, while Eastern 
Valleys on the whole are moderately steady. Nos. 2 and 3 
Rhondda hold up well. Tonnage has been rather more 
plentiful on the freight market, and considering the high 
rates chartering has been pretty good, the bulk of it 
being ready next week, provided bad weather does not 
delay it. Although, however, there has been more tonnage 
about, freight rates are still very strong, and record 
breaking has been a matter of daily occurrence. In 
regard to small coals the market remains very steady, 
but the prospect is that values will harden. Already 
higher prices are being named for February, running to 
Is. a ton above those ruling at the moment. Patent fuel 
is nominal at 20s. to 21s., and pitwood ‘at 29s. to 30s. is 
in much the same category as there are practically no 
supplies on offer. 


Contract Operations. 

The only contract business of any account 
since last writing has concerned the Admiralty. About 
a fortnight ago the Admiralty agents were asking collieries 
to tender for the supply of large and small ccals. Some 
firms were requested to send in prices for 30,000 tons of 
bunker smalls and others for 20,000 tons of cargo descrip- 
tions. These supplies, although arranged for by the Ad- 
miralty agents, are really for the French Government, 
which at the outbreak of the war did South Wales a good 
turn by ensuring adequate supplies of pitwood for the 
Admiralty coal collieries at a time when there was every 
prospect of a serious shortage. The French State Rail- 
ways recently came into the market for supplies of small 
coals on the c.i.f. basis, but the prices quoted by firms were 
so high that the French authorities only arranged for a 
portion of their requirements. To assist them the British 
Admiralty authorities took the step of getting offers from 
the collieries, it heing understood that tonnage would be 
guaranteed. The Admiralty agents have not accepted all 
the tenders sent in, but they have closed for about 100,000 
tons of small coals, ranging in price from 10s. to 13s. 6d., 
according to quality, and they have purchased about 
75,000 tons of Monmouthshire large coals, chiefly Western 
Valley descriptions. The period of delivery is over this 
month, February and March. Patent fuel makers were 
also asked to quote for 20,000 tons over the same period, 
and the Admiralty have arranged for 50,000 tons, the price 
ranging up to 19s. 6d. per ton. Some of the firms were so 
full up they could only offer the Admiralty a comparatively 
small quantity. 


1914 Trade. 


Definite figures are now to hand regarding the 
actual trade of Newport and Swansea last year, and in 
both cases substantial falling off has to be recorded. 


In 





the case of Newport the volume of the export and import 
trade was 7,092,905 tons, as against 8,385,530 tons in 
1913, a decline of 1,292,625 tons. Imports, foreign and 
coastwise, amounted to 1,207,960 tons, compared with 
1,776,298 tons, and exports to 5,198,883 tons, as against 
5,877,725 tons in 1913, bunker coals totalling 686,062, as 
against 731,507 tons. For the first time in the history 
of the port, Swansea’s returns show a decrease, the total 
of last year’s trade being 6,079,143 tons, as against 
7,231,250 tons in 1913 and 6,304,173 tons in 1912. The 
imports were 996,380 tons in 1913, as against 1,096,999 
tons in 1913, while the exports were 5,082,763 tons, com- 
pared with 6,134,251 tons in 1913, the decline in coal being 
one million tons. Shipments for the first week of this 
year are down compared with the first of 1914 at nearly 
all the leading ports. The total quantity of coal sent away 
last week from Cardiff, Newport, Swansea, and Port 
Talbot was 425,821 tons, as against 518,881 tons, a falling 
off of 90,060 tons, but it should be pointed out that this 
year’s return does not include coals for the Admiralty. 


Current Business. 

With a few exceptions large coals have shown 
weakness for early loading, owing to the inadequacy of 
tonnage. The price at which supplies have been obtain- 
able has depended solely on individual position ; but, 
however much salesmen have been ready to sacrifice to 
clear coals in order to get empty wagons, there has been 
no disposition to discount the market for forward delivery, 
even for a week ahead. As a matter of fact, there is very 
little talk of operations ahead, either on the part of buyers 
or sellers, and there are few buyers able to do much for 
prompt loading on account of the difficulties of securing 
tonnage. There appears to be no limit to which outward 
freight rates will go. Every day of the past week has 
seen fresh records made and broken, and rates obtained 
one day have been made to look cheap twenty-four hours 
afterwards. To show how figures stand the following 
figures give instances of the lowest and highest rates last 
year and what they were on Tuesday :— 


1914. January 12th, 


Lowest. Highest. 1915, 
Port Said fis, 9d. 21g. 6d. .. 30s. 
Marseilles 7.60f. 23. 204. 
Alexandria .. 6s. 103d. £08, Tid. 30s, 
Malta fs. 104d. Iss. 27s. 
Plate lls. 6d. 20s. 2hs. 


The market all round is strong. Genoa, which was sold 
as low as 6s. last year and as high as 18s., has recently 
been fixed at 25s., but is now worth round about 30s. 
Despite the abnormal figures, chartering has been fairly 
active; but there is no doubt that the high rates are 
arresting business. The scarcity of tonnage is likely to 
be increased, as the Admiralty has been very active, 
requisitioning tonnage. The bad weather has had a good 
deal to do with delaying the arrival of tonnage and dislo- 
cating the collieries’ arrangements, and causing prices to 
suffer. Values have been largely nominal. For instance, 
best Admiralties are quoted at 20s. 6d. to 21s., but have 
been obtainable at 6d. less. Ordinary seconds have been 
bought at 18s. to 18s. 6d., but dry coals are relatively 
weaker than other sections, the demand for these qualities 
for France having fallen off recently. Although quoted at 
18s. to 19s. 3d. for best drys, collieries have been ready to 
take considerably less for prompt shipment, and ordinary 
descriptions have ruled 17s. to 17s. 6d. Monmouthshires 
have been very irregular and best black veins have failed 
to command as much as Western Valleys, which range 
about 17s. 6d. to 18s., with best Easterns 17s. and ordinary 
Easterns 16s. 6d. Bituminous coals are firm and washed 
coals strong. Smalls are steady on the whole, but are 
expected to go better immediately the Admiralty start 
to lift the supplies they have contracted for. Patent fuel 
has stiffened for the reason that the Admiralty has not 
only bought smalls, but because the authorities have also 
purchased patent fuel, and makers are now quoting 20s. 
to 21s., which is nominal, as the firms have little or nothing 
to sell over this and the next two months. Pitwood is 
improving on the shortage of ready supplies and the 
backwardness of tonnage, the price quoted being about 
29s. to 30s. 


Approximate Quotations. 


Steam coal: Best Admiralty large, 20s. to 21s.; 
best seconds, 19s. to 19s. 6d.; seconds, 18s. to 18s. 6d.; 
ordinaries, 17s. 3d. to 17s. 9d.; best drys, 18s. 6d. to 19s.; 
ordinary drys, 17s. to 17s. 6d.; best bunker smalls, 13s. 3d. 
to 13s. 6d.; best ordinaries, 12s. 9d. to 13s.; cargo smalls, 
lls. to lls. 6d.; inferiors, 10s. to 1ls.; washed smalls, 
12s. to 12s. 6d.; best Monmouthshire black vein large, 
17s. 6d. to 18s.; ordinary Western Valleys, 17s. 6d. to 
18s.; best Eastern Valleys, 17s. to 17s. 3d.; seconds 
Eastern Valleys, 16s. 3d. to 16s. 9d. Bituminous coal : 
Best households, 19s. to 20s.; good households, 17s. to 
19s.; No. 3 Rhondda large, 18s. to 18s. 6d.; smalls, 15s. 
to 15s. 6d.; No. 2 Rhondda large, 15s. to 16s.; through, 
13s. 6d. to 14s.; smalls, lls. to 12s.; best washed nuts, 
18s. to 18s. 9d.; seconds, 15s. 6d. to 16s. 6d.; best washed 
peas, 15s. 3d. to 15s. 9d.; seconds, 13s. 6d. to 14s. Patent 
fuel, 20s. to 21s. Coke: Special foundry, 30s. to 32s.; 


good foundry, 25s. to 28s.; furnace, 20s. to 22s. Pitwood, 
ex ship, 29s. to 30s. 
LATER. 


Work in the ship-repairing industry continues to come 
along in plenty, and is as much as can be dealt with. It 
is now practically definite that the Mountstuart Company 
intends constructing a new dry dock at Cardiff. This 
will be on the foreshore alongside the west side of its 
present docks. It is the intention of the company to 
build a dock much larger than those it has at present, 
and one that will enable the firm to dock for repairs the 
largest ships. It will then be able to secure business at 
Cardiff which is now diverted to other ports owing to the 
inadequacy of present accommodation. The supply of 
seamen and firemen is none too good to meet the demands, 
and although the officials of the Sailors’ and Firemen’s 
Union are doing their utmost to find men for the Admiralty 
boats at the stipulated wage of £6 10s. per month, the 
men themselves are not satisfied. To make sure of getting 
crews some owners have offered more money, and this 
week, for a big vessel to be employed as a military transport, 
greasers were offered £8 10s., firemen £7 10s.,and seamen 
£7 per month. Last week seamen were sent from Cardiff 


air or electricity. 





to Portland to join a ship there at £8 per month. The 
men contend that inasmuch as higher wages than £6 10s. 
per month are paid at other ports in the United Kingdom, 
they are entitled to it, especially in view of high freight 
rates, on boats sailing from South Wales ports. Repre 

sentatives of the National Sailors’ and Firemen’s Union 
had an interview on Tuesday with Dr. Macnamara at the 
Admiralty on the question of the wage rate being increased 
from £6 10s. per month, and the promise was given that 
the matter would receive full consideration. As regards 
labour questions affecting the coalfield, the subject of 
the advisability of the renewal of the Conciliation Boar 
agreement was raised at the Executive Council of the 
South Wales Miners’ Federation on Wednesday, when ii 
was agreed to convene a general conference of Sout} 
Wales delegates on February 6th to deal with the various 
questions arising out of the conference held in London 
last week, it being pointed out that the various wage 
agreements are open to termination at the end of March. 


Newport (Mon.). 
The market in Monmouthshires has suffered 
through the inadequacy of tonnage, which is the governing 
factor. Last week supplies were fairly good and ship 
ments, as a consequence, reached 66,341 tons, as against 
71,941 in the corresponding period of 1914, a decrease oj 
only 5600 tons. This week, however, the supply has 
fallen off and steamers are very difficult to arrange, with 
the result that some collieries have had temporarily to 
stop working, and weakness has been principally in the 
best coals. Smalls have well upheld recent prices and 
patent fuel is nominally about 18s. 6d. Approximate 
prices :—Steam coal: Best Newport black vein large, 
17s. 6d. to 17s. 9d.; Western Valleys, 17s. 6d. to 17s. 9d.; 
Eastern Valleys, 16s. 6d. to 16s. 9d.; other sorts, 16s. to 
I6s. 3d.; best smalls, 12s. to 12s. 9d.: seconds, Ils. 3d. 
6d. 


to Ils. 6d. Bituminous coal: Best house, 18s. to 
19s.; seconds, 17s. to 17s. 6d. Patent fuel, 18s. 6d. to 
19s. Pitwood, ex ship, 29s. to 30s. 

Swansea. 


Business has been quiet this week, the slow arrival 
of steamers being the cause and values have tended to 
easiness in some qualities. Swansea Valley large have 
not been quite so good, but red vein has well maintained 
its position. Most of the machine-made qualities have 
held up firmly, but rubbly culm and duff have met with 
very little demand. Approximate values :—Anthracite : 
Best malting large, 22s. to 24s. net ; second malting large, 
20s. to 2ls. 6d. net; big vein large, 19s. to 21s. 6d., less 
2} per cent.; red vein large, 18s. to 18s. 9d., less 24 per 
eent.; machine-made cobbles, 29s. 6d. to 31s. 6d. net ; 
French nuts, 31s. 6d. to 35s. net ; German nuts, 31s. 6d. 
to 34s. 6d. net ; beans, 19s. to 20s. 6d. net ; machine-made 
large peas, 12s. 6d. to 13s. net: rubbly culm, 3s. 9d. to 
4s. 3d., less 24 per cent.: duff, 2s. 9d. to 3s. 3d. net, Steam 
coal: Best large, 19s. to 21s. 6d., less 24 per cent.: seconds, 
17s. to 18s. 6d., less 24 per cent.; bunkers, 14s. to 14s. 6d., 
less 24 per cent.; smalls, 7s to 10s., less 2} per cent. 
Bituminous coal : No. 3 Rhondda large, 19s. 6d. to 20s. 6d., 
less 2} per cent.; through and through, 15s. 6d. to I6s., 
less 24 per cent.; smalls, lls. to 12s., less 2) per cent. 
Patent fuel, 15s. 6d. to 16s., less 2} per cent. 


Tin-plate Trade, &c. 

The tin-plate trade has shown no improvement 
as regards price, although production and shipments last 
week were rather better. The total quantity received 
from the works was 80,607 boxes, as against 59,107 boxes 
in the week previous, while shipments amounted to 
83,713 boxes, compared with 33,913. Stocks, however, 
remain very high at 291,414 boxes, as against 294,520 
boxes in the preceding week. The sheet mills are idle 
and are likely to continue so for some time; but in the 
spelter and lead pipe works, the Mond Nickel Works, 
Mannesmann Tube Works, and the various steel works 
briskness prevails. The following are the official prices 
irom the Swansea Metal Exchange :—Tin-plate quotations, 
&e.: T.C., 20 x 14 x 112 sheets, 12s. 103d. to 13s.; 
I.C., 28 x 20 x 56 sheets, 13s. 14d. to 13s. 3d.; I.C., 
28 20 « 112 sheets, 25s. 9d. to 26s.; I.C. ternes, 28 

20 « 112 shects, 23s. Block tin, £151 per ton cash ; 
£146 per ton three months. Copper, £59 15s. per ton 
cash ; £61 per ton three months. Lead: English, £19 5s. 
per ton: Spanish, £18 15s. per ton. Spelter, £28 17s. 6d. 
per ton. Tron and steel :—Pig iron: Standard iron. 
54s. 44d. cash; 54s. 7$d. one month; hematite mixed 
numbers, 77s. 6d. cash ; 78s. one month; Middlesbrough, 
51s. 10d. eash ; 55s. 1d. one month ; Scotch, 60s. 9d. cash ; 
61s. 3d. one month; Welsh hematite, 80s. to 81s. 6d. dd.; 
East Coast hematite, 85s. 6d. c.i.f.; West Coast hematite, 
87s. 6d. c.i.f. Steel bars: Siemens, £5 2s. 6d. per ton ; 
Bessemer, £5 2s. 6d. to £5 5s. per ton. Steel rails, heavy 
sections, £6 7s. 6d. per ton. 








CATALOGUES. 


Tue General Electric Company, Limited, 67, Queen Victoria- 
street, E.C.—An excellent catalogue on rotary converters has 
been sent to us. Itis divided into four parts, which deal with 
standard specifications of rotary converters general principles 
of rotary converters, control of rotary converters, and rotary 
converter sub-stations respectively. We think that engineers 
who are in any way interested in the conversion of alternating 
current into direct current or vice versd will find this publication 
a valuable help. 

W. A. WaLBER AND Co., 38, Victoria-street, Westminster, 
sends us a new list of British ‘‘ Keystone ’’ all-steel stamped 
pulleys. The design of these pulleys is ingenious and entirely 
new, overcoming the usual disadvantages and objections of 
built-up pulleys, by virtue of their being guaranteed to run dead 
true on the shaft. The arms are fixed into the hub and rim in 
such a way that wnen the pulley is tightened up on the shaft 
the contour is not affected in any way. Other advantages are 
fully described in the list. 


A CATALOGUE dealing very fully with scaling tools has been 
sent to us by Frank Gilman, of 62, Lightwoods-hill, Birmingham. 
Many kinds of these tools are dealt with, including tools for 
boiler economiser, condenser, and evaporator scaling. Some 
are hand operated, whilst others are worked by compressed 
Besides a good deal of general information 
concerning the tools, the catalogue contains copies of some 
excellent testimonials, which shows that users are highly satis- 
fied with results. We feel sure that all power-house engineers 
and others responsible for the operation of steam plant will 
find this catalogue useful. 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tae Jontor INSTITUTION OF ENGINEERS.—At 39, Victoria- 
street, S.W. ‘“ Motor Car Accessories,” by Mr. R. 8. Fox. At 
8 p.m. 

SATURDAY, JANUARY l6rna. 


KEIGHLEY ASSOCIATION OF ENGINEERS.—In the Technical 
Institute, Keighley. Inter-lecture with the Keighley Textile 


society: ‘‘Some Problems of Commercial Transport,” by Mr. 
KF, J. Newboult. 7.30 p.m. 
MONDAY, JANUARY 18ru. 
Tue INSTITUTION OF ELecTricAL ENGINEERS: NEWCASTLE 


Loca. Sgction.——-At the Mining Institute. ‘“‘ Automatic Pro- 
tective Switchgear for Alternating-current Systems,”’ by Mr. E. 
8. Wedmore, 7.30 p.m, 

Tue JUNIOR INSTITUTION OF ENGINEERS : 
SeoTion.—At Jaffa Café, 26, Corporation-street, 
‘Country House Electric Lighting Installation,” 
Clifton, At 7.45 p.m, 


Norta-WEsTERN 
Manchester. 
by Mr. C. F. 


THe Roya Society or Arts.—John-street, Adelphi, W.C. 
Cantor Lecture, © Oils: Their Production and Manufacture,” 
by Dr. F, Mollwo Perkin, At 8 p.m. 

TUESDAY, JANUARY 19ru. 


THE ILLUMINATING ENGINEERING Socretry.—At the House of 
the Royal Society of Arts, John-street, Adelphi, W.C. A dis- 
cussion on “Some Points in connection with the Scientific 
Development and Practical Applications of Searchlights.”’ 
Ss p-m. 


WEDNESDAY, JANUARY 20ru. 


Tue INSTITUTE OF MARINE ENGINEERS.—Tower Hil!, Minories, 
F.C. Extraordinary general meeting. Address by Sir Archibald 
Denny, Bart. 7.30 p.m. 

THe Roya. Society or Arts.—John-street, Adelphi, W.C. 
“The Textile Industries of Great Britain and Germany,” by 

J. A. Hunter, At 8 p.m. 


Roya MetrorovocicaL Socrety.—At the Surveyors’ 
Institution, 12, Great George-street, Westminster, Annual 
general meeting At 7.30 p.m. 

THURSDAY, JANUARY 2iIsr. 

THE Royat Society or Arrs.—-John-street, Adelphi, W.C. 
Indian Section, “ Nepal,’’ by Mr. J. Elwes, F.R.S. At 
4.30 p.in. 

INSTITUTION OF PETROLEUM TECHNOLOUISTS.—-At the House 
of the Koyal Society of Arts, John- street Adelphi, W.C.) The 


The P rospec tive Oilfields of 


following paper will be read : 
Western Canada,” by Mr. E, H. Cunningham Craig. 8 p.m. 


FRIDAY, JANUARY 22np. 


Tre Junior INsTITUTION OF ENGINEERS.—At 39, Victoria- | 


street, S.W. A. Arnold. At 
8 p.m. 

PuysicaL Society oF LoNpDoN.—-At the Imperial College of 
Science, Imperial Institute-road, South Kensington. “ Prac- 
tical Harmonic Analysis,” by Dr. A. Russell ; ** Measuring the 
Focal Length of a Photographic Lens,” by Mr. T. Smith. 5 p.m. 

Royaw InstirutTion oF GrEAT Britain.—-Albemarle-street, 
Piccadilly, W. Professor Sir James Dewar, F.R.S., on “ Prob- 
lems of Hydrogen and the Rare 9 p.m. 

THe INstiruTion OF MECHANICAL ENGINEERS. 
Gate, St. James’s Park, London, 8.W. Ordinary general meet- 
ing. “Standardisation of Pipe Flanges and Flanged Fittings,” 
by Mr. John Dewrance. At 8 p.m. 


“Rotary Air Pumps,”’ by Mr. 


Gases.”’ 


SATURDAY, JANUARY 23rp. 


THE AssocraTION OF MINING ELECTRICAL ENGINEERS : WEST 
OF SCOTLAND BrRANcH.—-Joint meeting with the National Asso- 
ciation of Colliery Managers at the Royal Technical College, 
Glasgow. “ Electricity at the Coal Face,” by Mr. John Bowman. 
4.30 p.m. 


MONDAY, JANUARY 25rn. 
Royat Scorrisnh Society or Arts.—In the Soc iety” s Hall, 
No. 117, CGeorge-street, Keith Lectures, 1915. * Klectric 


Waves and the Principles of Wireless Telegraphy and Tele- 


phony.” Lecture II. By Dr. J. Erskine-Murray. 8 p.m. 


TUESDAY, JANUARY 2é6rnh. 
Tur Instrrution OF ELecrricaAL ENGINEERS : 
LocaL Srecrion.—-At the Engineers’ Club, 17, 
Manchester, ‘* Electric Sheet Making Furnaces,” 
Robertson, 7.30 p.m. 


FRIDAY, JANUARY 29rH. 


KertcHLEY AssocraATION OF ENGINEERS.—-In the Assembly 
toom of the Cycling Club, Keighley.“ Engine Breakdowns,” 
by Mr. J. Howard Reed. 7.30 p.m. 

THE Ju NIOR INSTITUTION OF ENGINEERS.—At 39, Victoria- 
street, S.W. ‘‘ London’s Future Electricity Supply.” Debate 
opened eo Mr. P. C. Batstone. At 8 p.m 

THE InstTiITUTION OF LocoMOTIVE ENGINEERS, 
~——Caxton Hall, Westminster. Annual general meeting 
7.15 p.m, Presidential address by Mr. A. J. Hill at 8.30 pm. 


MANCHESTER 
Albert-square, 
by Mr. T. D. 


LONDON, 
at 








THE Roap Boarp.— During the months of October, November, 
and December, 1914, the Road Board indicated additional 
advances to highway authorities, amounting in the aggregate 
to £170,935, of which £132,843 were by way of grant and £38,092 
by way of loan. The advances made and indicated up to 
December 31st, 1914, less indications cancelled, amount to 
£5,954,304. Of this total, £4,508,585 are by way of grant and 
£1,445,719 by way of loan. The formal grants completed, with 
the approval of the Treasury, during the last quarter, amounting 
to £337,939, were applied as follows :—Road crust improvements, 
£219,774; road widenings and improvement of curves and 
corners, £80,994 ; road diversions, £6134; reconstruction and 
improvement of bridges, £4620; and new roads and bridges, 
£26,467. 

ContTracts.—_Amongst the Government orders recently 
received by Messrs. Pyne Hughman and Co., engineers, of 329, 
High Holborn, and Calcutta, the following, from the Port Com- 
missioners, Calcutta, may be mentioned :—For thirteen 2-ton 
electric goods lifts for the new sheds now being erected north of 
the Howrah Bridge; these lifts are being manufactured by 
Messrs. A. and P. Steven, of Glasgow, for whom Messrs. Pyne 
Hughman and Co. are agents; for eleven 2-ton electric roof 
cranes for the new sheds and jetties being built at Garden 
Reach ; these cranes are being manufactured by Messrs, Geo, 
Anderson and Co., of Carnoustie, Scotland ; and for a further 
nineteen electric cranes—thirteen semi-portal and six roof 
cranes—the cranes in this instance being manufactured by 
Messrs. John Grieve and Co., of Motherwell. 





| 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings, 

Copies of 3 onnocen may | be obtained at the Patent-office Sale 
Branch, 25, , Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 











Any person may, on any of the grounds mentioned in the Act, | 


within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant oj any Patent. 


TURBINE MACHINERY. 


12,436. May 20th, 1914.-InreERNAL ComBuUSTION TURBINE, 
J. Jauneau, 12, Rue d’Anjou, Angers, France. 

The heat lost through the walls of the explosion chamber A 

is used to generate steam in a chamber B, 





the pressure thus | 


created being employed in turn to compress the mixture in the | 


chamber A, 


nozzle G and starts to rotate the turbine wheel H. 


action in the nozzle G creates a vacuum in the chamber A suffi- | 


cient to open the valve C and draw in explosive mixture. The 
valve E now closes automatically and soon after the valve D 
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opens. admitting steam from chamber B into chamber A. The 


The valves C D being closed and the valve E open, | 
steam from the chamber B passes down the pipe F into the | 
The ejector | 


power of the spring holding the armature 8 has been adjusted, 
the force of the coil P will overcome that of the spring, and the 
armature becoming attracted, will no longer short eircuit the 
resistance R, which is thereby automatically included in the 
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exciting circuit at the desired moment, with the result that the 
voltage will drop to a lower value, this lower value, however, 

| being so determined that the lamps shall not become extin- 
| guished. A modification of the invention is also described. 
December 22nd, 1914. 


BATTERIES. 


18,244. August Ist, 1914.-Srorace Batrery Puaters, Martin 
Krokavetz, of 1570, Davenport-avenue, City of Cleveland 
and State of Ohio, U.S.A. 

The plate consists of a lead frame A, which may have as many 
divisions as desired to receive the holders or troughs. ‘l'wo are 
shown in the drawing. Each division or section of the frame is 


| provided with a plurality of lead holders or troughs B set in 


the frame one above the other with spaces C between them, the 
troughs being welded or otherwise secured in the frame and the 
spaces permitting the troughs to expand. The ends of the 


| troughs are provided with solid projecting parts D so that they 


mixture is compressed and driven towards the back end of the 


chamber A, where it is ignited at the tube J. 


The rise of pres- | 


sure forces the compressing steam back into the chamber B. | 


The valve D then closes, and when the valve E opens soon after- 
wards the explosion pressure passing through the nozzle G acts 
on the wheel H. The valve EK remains open longer than is 
required for complete exhaust so that the ejector action of the 
pipe F once more opens the valve C and draws in fresh mixture, 
when the cycle repeats itself.— December 23rd, 1914. 


PUMPING AND BLOWING MACHINERY. 


5137. February 27th, 1914.—-Pumpinc Liquips wHIcH AP- 
PROACH THE Pump AT DIFFERENT LEVELS, R. H. L. Pennell, 
Rue Nag-Hamadi, Heliopolis, Cairo, Egypt, and J. Orten- 
Boving, London. 


Where sewers enter the collecting chamber of a drainage area | 


at different levels there is ordinarily a wastage of power involved 
in allowing the liquid from all the sewers to collect at the level 
of the lowest and pumping the whole from this level. This 
invention permits of the liquid being pumped direct from the 
level at which it enters the collecting chamber. 
is shown at A, A high-level 














one at C, and two low-level sewers at DD. The sewer B drains 
into a sump kj, the sewer C into a sump F, and the sewers D 
intoasumpG. The suction pipe H of the pump J passes to the 
bottom of the collecting chamber, where it drains the sump G. 
An extension K of it passes vertically upwards and drains the 
sump E. A branch L from this extension drains the sump F,. 
Valves M are provided at the points shown to prevent the liquid 
from asump ata higher level draining into a sump at a lower. 
N is an overflow pipe with an opening at P whereby surplus 
liquid from a high-level sump can flow into one at a lower level. 
—-December 23rd, 1914. 


DYNAMOS AND MOTORS. 


21,445. September 23rd, 1914.-IMPROVEMENTS IN SAFETY 
APPARATUS FOR ELEcTRIC LIGHTING INSTALLATIONS, The 
Société Anonyme des Automobiles and Cycles Peugot, of 
Valentigney (Doules), France. 

The object of this invention is to provide an improved safety 
apparatus for electric lighting installations of the kind wherein 
a dynamo is employed working in parallel with a storage battery. 
D is the dynamo, I the field magnet, A the storage battery, C 
the working circuit; I. are the lamps or other current- 
consuming devices, which may be working in the circuit. There 
is included in series in the exciting circuit of the dynamo a re- 
sistance R, which is normally short-circuited by means of an 
armature S influenced by a spring and coil P, which is con- 
nected across the working circuit. In these circumstances 
it will be clearly perceived that when the potential at the 
terminals of the dynamo exceeds a certain value, for which the 


This chamber | 


sewer enters at B, an intermediate | 
| plate is flat, 
| each 


| through the side wall, thereby producing a number of perfora- 
| tions at the corners of the points. 
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5 FH 


can be conveniently welded to the frame. The bottoin FE of the 
but the sides have projections F formed by criss- 
cross V-shaped grooves G in the exterior of the sides and at 
intersection of the grooves a perforation H is made 


This gives the outside of 


| the plates a large surface of active material and the perforations 
| enable the electrolyte to have access to the inner active material 





or paste as indicated at K. The outside of the plate is “* formed,” 
the active material L being deposited by electrical action. 
December 22nd, 1914. 


TRANSMISSION OF POWER. 


18,379. August 7th, 1914.—Friction Crurcn, W. H. Lindsay 
and H. R. Couper, of the Coil Clutch Company, Limited, 
Johnstone, Renfrewshire. 

The belt pulley A is keyed to a sleeve B surrounding the driving 
shaft C. A box D fixed to the driving shaft by set screws con- 
tains a coil E of malleable cast iron or cast or mild steel. 
This coil is stepped as shown in the detached view and is pro 


N°18,379 





vided with two heads FG. The head F fits within a recess 
east in the box D, wherein it may be adjusted by means of a 
set screw. One face of the head G is tapered and abuts against 
the inclined face of a lever H as shown at J. By sliding the 
coned sleeve K along the driving{shaft the lever H is caused to 
tighten the coil on the sleeve B ‘and so transmit power to_the 
belt pulley.—December 23rd, 1914, 
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LIGHTING AND HEATING. 


8042. May 30th, 1914.—-IMPROVEMENTS IN AND RELATING TO 
Vapour Ececrric Devices, The British Thomson-Houston 
Company, Limited, of 83, Cannon-street, E.C. 

This patent relates to vapour electric devices and particularly 
to are devices of the high-pressure type, such as the high-pressure 
vapour lamps, in which an are drawn from a mercury terminal 
is confined by a silica envelope. The object is to provide means 
for steadying the are. The device in the case illustrated is a 


direct-current mercury lamp having a refractory envelope A 
consisting preferably of fused silica. 
with a cathode chamber 
consists of 


The env elope is provided 
B containing a body of mercury C. 
a refractory metal, sue has 


The anode preferably 


N° 8042 








tungsten. Current connections are made to the eathode and 
anode by leading-in wires EK and F, which are sealed into a glass 
and joined to the siliea wall through a series of intermediate 
zones of glasses having progressively higher proportion of silica 
passing from the glass surrounding the wire to the silica wall. 
Just above the active surface of mercury from which the arc 
springs is a plate G consisting of refractory material not subject 
to devitrification. The plate constitutes a baffle surface which 
depresses the are out of the position which it would normally 
assume if the plate were absent, and thereby exerts a steadying 
action upon the are so as to prevent its flickering. The baffle 
plate G, which should preferably be freed from gas, may be 
secured to the wall of the silica tube in any convenient way, 
for example, by providing the latter with projections to take 
the ends of the baffle as shown.-—December 22nd, 1914. 


ORDNANCE AND ARMOUR. 


29,901. December 29th, 1913. — N MouNnTING FoR Sups- 
MARINES, Rear-Admiral R. H. S. Bacon and R. Redpath, of 
the Coventry Ordnance aren Limited, Coventry. 

In an inverted pedestal A a pivot support B is mounted so as 
to be rotatable from a hand wheel C carried in a bearing D. The 
support B carries two arms E, between which is mounted a 
eradic F pivotable from the hand wheel G. The arms E carry 


N° 29901! 











sectors H, meshing with pinions on the shaft J. This shaft can 
be rotated through bevel and worm gearing from the shaft K 
so as to bring the gun into the lowered position shown. During 
the lowering the wheel G is rotated so as to keep the gun hori- 
zontal, The bearing D is connected by a link L with a point 
on the arm E, so that during lowering operations it may conform 
to the movement. M is a locking-pin for the arm E.—December 


23rd, 1914. 
MISCELLANEOUS. 
229. February 28th, 1914.—Lirrine Briper, Sir W. G. Arm- 
strong, Whitworth and Co., Limited, and R. Wright, 


Elswick Works, Newcastle-upon-Tyne. 

This bridge is of the type in which quadrants are provided 
which roll on the ground as the bridge is raised or lowered. The 
invention relates to the operating mechanism. This consists 
simply of an opening rope A attached to the bridge at a point B 


N°5229 











a closing rope C attached at D. The points BD are below 
the centre E of the quadrant. ‘The ropes are actuated by a pair 
of cylinders F placed below the level of the ground. The super- 
structure hitherto employed is thus avoided, and the leverage 
obtained when the bridge is up and the mechanism subjected 
to the greatest stresses is increased.- 23rd, 1914. 


and 


-December 2 


1914.—Liquip Furi BURNING APPARATUS, 


2157. January 27th, 
Via XX. Settembre, Genoa, Italy, and 


Italo Lertora, 31, 
two others. 
Liquid fuel, say tar. is admitted from the pipe A into the 
chamber B. Flowing past the valve C, it is caught by the action 
of the ejector D, supplied with steam or air from the chamber E 
and pipe F, and is delivered into the chamber G. A series of 
tapering passages H leads from the chamber G, each one leading 
into an expanding passage J. Steam or air from the chamber 
K, expanding through the passages J, injects the fuel into the 
combustion chamber, into which the nose of the burner is in- 





- 
Combustion air is supplied from the pipe L at the end 
M. The passages J are continued at N 


serted. 
of the central tube 
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through a different number. By rotating the tube M the con- 
tinuity of the passages J N can be restricted or enlarged as 
desired for purposes of regulation.—December 23rd, 1914. 

1914.—IMPROVEMENTS IN OR RELATING 
CURRENT GENERATORS, 
1, Frederiksberg, 


28,839. December 13th, 
To High FREQUENCY ELEcTRIC 
Peder Oluf Pedersen, of Amalievej, No. 
near Copenhagén, Denmark. 

This invention relates to generators for high frequency electric 

currents and more particularly to generators of the are type. 

The are generator described in the specification is characterised 

by a plurality of ares which become active in succession, inserted 

either in parallel or series in the same oscillation circuit, each 
single are only being passed by current impulses corresponding 
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to one or some few oscillations at a time, practically no current 
passing thereafter during the time in which the other ares are 
active. In the case illustrated—there are nine other illustra- 
tions—three ares A, B, and D are used and provision is made 
whereby only each third current impulse passes through a single 
are, which are thereafter remains extinguished or inactive through 
two entire periods. This evidently does not affect the period 
of the alternating current passing the inductance L and the 
condenser C, but it permits each are to remain inactive for a 
sufficiently long time to enable it to become cooled.-December 
22nd, 1914, 
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UTILISING ENEMY PATENTS. 


which have been 


The following list of British patents, 


granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents, and 
is specially compiled for Tar ENGINEER by Lewis Wm. 
Goold, chartered patent agent, 5, Corporation-street, Birming- 
ham. It is desirable in the first instance to oBtain the latest 


particulars upon the Patents Register. If any patent listed 
has been assigned to a non-enemy proprietor the law does not 
apply. 


On each of the patents given below £68 have been paid in 


renewal fees. ° 

No. 7014/03.—Ordnanece. Breech mechanism ; firing mech- 
anism. Voller, K., Germany. 

No. 7293/03.—Dynamos, electric motors. Dynamos, regu- 


Jleting ; motors, controlling. Relates to a system of regulation, 
pplicable generally to alternators having their exciting windings 
in a separate circuit, in which the speed of the rotor varies in 
the same sense as the voltage in the exciting circuit, instead of, 
as usual, in the opposite sense. This result is obtained by 
drawing the exciting current from one or more series trans- 
formers in circuits carrying the main current, and varying the 
ratio of the secondary of this transformer, &c., to the primary 
to vary the voltage of the exciting current and also the impedence 
of the cireuit. Winter, G., Berlin. 
No. 7364/03.—Joints. Cross jointing iron bars, the same 
shape and area in cross section. Zucker, K., Germany. 
No. 7487/03.—Coke ovens. Uniform heating of the coking 
chambers is effected by forming horizontal or slightly inclined 
flues in the space below the vertical flues of the side walls, 


These horizontal or slightly inclined flues, which are of gradually 
decreasing length from below upwards, communicate with tho 
gas supply pipe. The gas is introduced without air through 
these flues, the necessary air being introduced through similar 
flues arranged at the side. Collin, F. J., Germany. 

No. 7488/03.—Shafts, sinking. Shafts. Relates to means for 
sinking shafts through watery strata with interposed solid 
strata, The portion of the shaft in the solid stratum is increased 
in width, and is formed with a concrete bed through holes in 
which the freezing of the next watery stratum is effected. 
Kismaschinen u_ Internationale Tiefbau-Ges. von Gebhardt 
und Koenig, and Gebhardt, L., Germany. 

No. 7508 /03.—Explosion engines. To enable explosion engines 
which drive air compressors supplying blast to blast furnaces, 
&c., to supply blast occasionally considerably above the normal 
pressure, air is admitted to the engine cylinder from the delivery 
pipe of the compressor instead of from the atmosphere, and fuel 
is supplied under pressure also by a fan driven by an electro- 
motor or other means. The engine works on the four-stroke 
cycle, and the air valve is opened before the exhaust valve closes. 
Vereinigte Maschinenfabrik Augsburg und Maschinenbau- 
gesellschaft Nurnberg, Akt.-Ges., Germany. 

No, 7616/03.—Railway vehicles. Brakes. Relates to means 
for making a vacuum brake for railway trains act nearly simul- 
taneously throughout the length of the train. Lenz., A., Vienna. 

No. 7713/03.—Switchboards. The measuring instruments 
and switches, &c., used in connection with a dynamo or branch 
circuit on a switchboard are mounted in a casing, which runs upon 
rails towards or from the fixed contacts of the switchboard, 


Allgemeine Elektricitats Ges., Berlin. 
No. 8057/03.—-Ammunition, Fuses for projectiles. Safety 
percussion fuse. Dahlke, H., Germany. 


No. 8180/03.—Removing cinder slag, &c., from heated tubular 
blanks. <A block is forced through a heated tubular blank to 
loosen adhering particles of cinder, slag, &e., the blank being 
expanded by the operation. The particles which fall from tly 
inside are pushed out by the block while those loosened on tli 
outside are swept away by a stream of water or jet of stean 
before the blank is further operated upon. Press-und-Walzwerk 
Akt.-Ges., Germany. 


No. 8272/03,—Linotype machines. Muehliesen, C., Berlin. 
No. 8310/03. -Speed indicators. The speed of a shaft i 


indicated by means of mechanism actuated thereby combined 
with independent clockwork, the indicating arm being operated 
intermittently and a record simultaneously made. Foerster, .)., 
and Engel, F., Germany. 

No. 8584/03.—Railway signalling. Contacts, electric. 
to track switches for making or breaking contacts for signallin 
purposes. Oesterreicher, A., and Nemelka, L., Vienna. 

No. 8966/03.—Elevators, conveyors. Each bucket is pivoted 
at above its centre of gravity in a triangular frame mounted on 
two pairs of wheels. The bucket thus remains level whatever 
the position into which its carriage is guided, and can be tilted 
to discharge its contents by the engagement with an incline 
fixed at any desired point of the track. The carriages are con- 
nected by links having universal joint connections with the 
axles. Bousse, E., Germany. 

No. 9087/03.—Coking. Uniform heating of ovens with alter- 
nately operated regenerators is secured by arranging the heating 
flues communicating with each regenerator in contact with the 
flues of the other. Wolters, G., Germany. 


Relates 








LAUNCHES AND TRIAL TRIPS. 


Rattvo, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order ofthe Cork Steam- 
ship Company, Limited ; dimensions, 285ft. by 38ft.; to carry 
2750 tons; engines, triple-expansion ; constructed by Swan, 
Hunter and Wigham Richardson, Limited ; launch, December 
Sist, 1914. 

NOLISEMENT, steel screw steamer; built by Wm. Gray and 
Co., Limited ; to the order of Messrs. R. E. Morel and Co., of 
Cardiff ; dimensions, 392ft., by 52ft. by 28ft. Gin.; to carry cargo ; 
engines, triple-expansion, 25in., 4lin. and 68in. by 48in, stroke, 
pressure 180 lb. per square inch ; constructed by Central Marine 
ingine Works ; trial trip, recently. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Stirling Boiler Company, Limited, informs us that Mr. 
Kk. G. Constantine, who has been associated with the company 
for many years, has retired from active business, and resigned 
his position asmanaging director, remaining, however, a director 
of the company. He is succeeded in the management by Mr. 
H. J. S. Mackay. We understand that Mr. John Cowan, the 
founder of the Stirling Boiler Company in this country, who 
has been its Chairman since its inception, has been accorded the 
honour of a knighthood, his name appearing in the new years 
list. 

Messrs. PREECE, CARDEW AND SNELL, of 8, Queen Anne’s- 
gate, Westminster, S.W., inform us that they are taking into 
partnership Mr. John Hall Rider, who will join them in April, 
on his retirement from the position of consulting electrical and 
mechanical engineer to the Central Mining and Investment 
Corporation, Limited, and Rand Mines, Limited, Johannesburg. 
The partners in the firm will then be Mr. A. H. Preece, M. Inst. 
Mr. Lle “T a 


C.E., <* John Snell, M. Inst. C.E., M.1.E.E., 
Preece, M. Inst. C.E., Mr. J. H. Rider, M. Inst. C.E., Mr. 
Worndward, A.M. Inst. C.E., and Mr. 8. 8S. Moore Ede, A.M. a 


March will be Preece, 


C.E. The designation of the firm after 
as heretofore, 


Cardew, Snell, and Rider, and the offices will be, 
at the above address. 

Mossay AND Co., 
from their premises at 45, 
chambers, Westminster. Telegrams : 
London ; inland, * Asynchrone, Vie, 
2269 Victoria, 


Limited, inform us that they have removea 
Horseferry-road to Queene Anne's 
Foreign, * Asynchrone, 
London.” Telephone : 





BELGIAN CHAMBER OF COMMERCE IN LONDON (INCORPORATED). 

The Belgian Chamber of Commerce in London (Incorporated), 
24, St. Dunstan’s-buildings, St. Dunstan’s-hill, E.C., appeals 
to the British manufacturers and merchants for support. It 
has rendered valuable services since 1890 to industrie~ and com- 
merce between the two countries. Since the beginning of the 
war its task has become much more arduous through all the 
various questions due to the difficulties of trade. After the 
cessation of hostilities it will have very important duties to 
perform in helping the commerce of the two countries, which 
are now bound up more than ever in ties of mutual trust and 
friendship, by bringing together manufacturers and buyers of 
goods and in many other ways. But it finds great difficulties 
in carrying out its duties through lack of funds, as the call upon 
it has been greater than ever before and its Belgian supporters 
are unable now to send their usual remittances. Applications 
for membership and contributions to be sent to the general 
secretary, Mr. P. Dorchy, 24, St. Dunstan’s-buildings, St. 
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THE “SOIXANTE QUINZE.” 


Wir the exception of the German “ 42,” no gun 
in the war has created more interest than the famous 
French 75mm. field gun, popularly known as the 
soixante-quinze. That it did magnificent work in 
the early stages of the war cannot be doubted, and 
if its influence is at present not so great as it was, the 
reason is to be found in the siege conditions that 
prevail.and to the momentary need of heavier pieces. 
\e do not doubt, however, that the “ 75” will come 
hy its own again soon, when this interminable trench 
yar reaches an end and more rapid movements begin. 

It will surprise many of our readers to learn that 
the ‘soixante-quinze”’ is not a new gun. It was 
invented as far back as 1897, and two such famous 
artillerists as Deport and Sainte-Claire Deville had 
a hand in its design. Studying it in detail, as we are 
now able to do, through an admirable article recently 
written by M. Dumas for Le Génie Civil, we are struck 
hy the excellence of the design. In all respects it is 
fur ahead of any gun, not only of its time, but of later 
years. It represents the first real attempt to produce 
a field piece that could quite correctly be called a 
quick firer, and it was probably the earliest in which 
independent recoil was combined with independent 





Pig. 1—BREECH BLOCK 


training, a quick action breech mechanism, and fixed 
loading—that is to say, loading in which the pro- 
jectile and the charge are united in a single cartridge, 
just as they are in the charge of a rifle. The gun is 
capable of firing no less than twenty rounds a minute, 
a speed, we believe, which is not greatly, if at all, 
exceeded in much later pieces. 

By the courtesy of Le Génie Civil we are permitted 
to reproduce the sketches which accompany this 
article from its pages, and we have been fortunate 
enough to obtain in France a few photographs of 


this remarkable weapon. They are reproduced 
on page 88. The gun proper consists of a barrel 
rifled with cuneiform grooves and_ strengthened 


by a breech hoop pressed on cold; its bore is 
75 mm.—practically 3in.—and its length is 2.475 m., 
or 33 calibres. The breech is not closed by a block 
with an interrupted thread, nor by a sliding block, 
as in most other guns, but by a revolving block, the 
axis of which does not coincide with the axis of the 
gun. At one place a deep notch is cut into this 
block, which, in a certain position, coincides with 
the bore of the gun and permits the cartridge to be 
pushed in. By giving half a revolution to the 
block the notch is‘moved out of the way and the 
breech is closed by the solid part. The block is 
screwed on the outside, so that not only is it strongly 
supported against the pressure of explosion, but 
presses the rim of the cartridge hard up against the 
gun face in the closed position. It is turned from 


SN, 





Fig. 2—RECOIL CYLINDER 


one position to another by a lever projecting on 
top, as shown in Fig. 1, and well seen in some of the 
views on page 88. In the lever is a grip bolt, 
which locks it in either the closed or open posi- 
tion. In Fig. 1 are also seen the two arms which 
extract the cartridge case and automatically throw 
it to the rear when the breech is opened. They are 
operated by a short lever or heel which engages in a 
fixed groove or cam. Firing is effected by a spring 
trigger acting on a striker which passes right through 
the block. A safety cam is provided to hold the 
trigger out of action when desired. 

The details of the recoil cylinder cannot, according 
to Le Génie Civil, yet be published, but from the sketch 
given and here reproduced—Fig. 2-—it is clear that the 
form is one now fairly weli known. The recoil 
cylinder, which is a brake and running-out gear com- 
bined, is supported in a cradle carried by trunnions 
on the gun carriage. It consists of two parts, the 
cylinder C and the cylinder R. The former of these, 
C, is attached rigidly to a projection L on the breech 
of the gun, and when the gun recoils—towards the 
left—this cylinder is drawn. back with it. The other 
cylinder R is attached to the cradle and remains at 
rest. In it is a diaphragm or piston D. Solid with 
KR is a hollow piston-rod provided with a piston which 
fits the cylinder C. The end of the hole in the rod 
is closed by a spring-loaded valve 8S, beside which, 
through small holes provided for the purpose, some 
leakage is permitted. The whole space to the left 
of the piston D is filled with a non-freezing mixture 
of glycerine and water. On the right of D there is 








air. When the gun is fired the cylinder C is drawn to 
the left and the glycerine and water is forced, follow- 
ing the arrows, through the valve 8, driving back the 
piston D and compressing the air behind it. The 
smallness of the passages, the pressure of the loaded 
valve S, and the resistance of the air to compression 
cause this action to take place quietly and bring the 
gun to rest at the end of about 1 m. 20 cm., say, 4ft. 
The compressed air then expands again, drives the 
liquid back into the cylinder C, and returns the gun 
to the firing position. 

It is claimed for the carriage of the “ soixante- 
quinze” that it has three essential points of 
difference from any carriage that preceded it. They 
are :—(1) The combination of a trail-spade with 
wheel brakes, (2) the possibility of training the 
gun without moving the wheels, and (3) a mech- 
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Fig. 3—WHEEL BRAKE GEAR 

anism which permits aim to be taken during 
recoil. We shall take them in the order given. 


In the firing position the carriage rests on three 
points, namely, the end of the trail and the two brake 
blocks, which are forced under the wheel. All three 
have spades, so that they attach themselves firmly 
to the ground. The wheels, it will be seen, are entirely 
out of action and the carriage is borne by a three- 
point suspension, which, as everyone knows, is ideally 
the best possible. The method of raising the wheels 
on to the shoes is shown diagrammatically in Fig. 3. 
Each shoe is attached to the extremity of a radius 
rod centred on the axle, and the two rods are con- 
nected together by a cross piece, and to the trail by 
rods represented by OT. On the underside of the 
trail is fixed a rack, shown in the plan view, Fig. 3. 








Fig. 4 


When the gun is to be brought into action the trail 
is raised as shown dotted, and the end O of the rod 
O T slides along the rack to the point T'. On lower- 
ing the trail O engages with the rack and prevents 
E P from closing up on the trail, with the consequence 
that as the latter descends rotation takes place about 
P and the wheel mounts the shoe. 

Having got the carriage into position with the gun 
pointing as nearly as possible in the right direction 
training is effected by lateral movement of the gun, 
not about a point on the axle as centre of rotation, 
but about the trail spade as centre of rotation. This 
is a very important point, because it results in the 
thrust of the recoil always being carried in a straight 
line through the trail and there is very little tendency 
to throw off sideways. The desired movement is 











Fig. 5—-ELEVATING GEAR 


effected by cutting a screw on the central portion of 
the axle and fitting it with a nut which can be rotated 
by a hand wheel. The nut is suitably attached to 
the upper end of the trail and consequently carries 
the latter with it. It follows from this movement 
that one wheel tends to go back and the other for- 
ward in the endeavour of the axle to remain normal 
to the trail, and the arrangement of the rods seen in 
the plan view of Fig. 3 permits this small displace- 
ment to take place. 

Turning now to the aiming mechanism, we direct 
attention to Fig. 4. Suppose a gun placed at P and 
desiring to strike a target at O. It must obviously 
be given an upward inclination equal to S + T, 8 
being the angle which makes it point direct at O and 
T the angle necessitated by the curved trajectory of 





the projectile. It is desired to make the adjustment 
of these two angles independent of each other. How 
this is effected will be gathered-readily from Fig. 5, 
which is purely diagrammatic. Centred on the 
trunnions of the gun cradle is a pair of arms B fitted 
with toothed sectors D. A pinion R rotated by a 
hand wheel on the left side of the trail moves the 
rack. A spirit level coupled to this apparatus is 
placed in front of the operator, whose whole busi- 
ness is to keep the bubble in the centre. The 
effect on perfectly level ground and with the gun at 
no degrees elevation would be absolutely horizontal 
fire. On uneven ground the effect is to bring the gun 
back to level and so provide a fixed datum for the 
adjustment of the angle of elevation. On the right 
side of the trail is another hand wheel, which turns 
the nut M upon the fixed screw V. The nut is coupled 
to the rear end of the cradle, and as it rises or falls it 























Pig. 6-AMMUNITION WAGON 


raises or depresses the muzzle relatively to the hori- 
zontal. One member of the gun crew looks after one 
hand wheel and another looks after the other, and the 
two work quite independently, the one always main- 
taining the angle S of the piece whilst the other gives 
the necessary elevation. The procedure probably is 
to put the elevating gear at zero, angle T = 0, and 
then direct the gun point blank at the target by 
turning the pinion R. This will incline the level, 
which must be again brought back to the horizontal 
and fastened in that position. The necessary degrees 
of elevation are then fixed on the graduated quadrant 
H, or rather on its equivalent, a drum which gives a 
magnified reading. ‘ 

Its ammunition wagon is almost as interesting as 
the ‘‘soixante-quinze” itself. A perspective drawing 
is given in Fig. 6. It consists of two compartments 
separated by a locker and space for a fuse-setting 
appliance. It is shown in Fig. 6 in position for use 
with the covers open as shields for the men behind. 
On the road the covers are closed and the wagon is 
returned to the horizontal with the projectiles resting 
point downwards. The fuse-timing appliance was 
one of the innovations introduced with the soixante- 
quinze and is known as the débouchoir, the ‘‘ uncorker” 
—Fig. 7. It consists of a plate with two depressions 
O formed to the ogive of the projectile, a handle M 
passing over a dial marked in distances and two levers 
L actuating two punches P. The distance at which 
the shell is desired to burst is set on the dial and each 


























Fig. 7—FUSE SETTER 


shell, as it is taken out of the caisson, is held nose 
downwards in one of the recesses. Pressure is then 
put upon the lever. By this means the fuse is set 
very rapidly. 

To understand more fully what happens we must 
look at the fuse itself—see Fig. 8—which again is 
diagrammatic. Inside the body piece is a conical 
chamber containing a hammer M pressed to the front 
by alight spring r. At c is a detonating cap and at 
X a block of compressed powder. Outside the cone 
is a spiral groove filled with fuse mixture communicat- 
ing with a chamber below, which is open to the 
explosive charge inside the shell. When the gun 
is fired the inertia of M causes it to compress 
the spring V and strike the detonator c ;_ this ignites 
X, the flame from which passes through a hole Y 
pierced by the “ uncorker.”” The fuse mixture then 
takes fire, burns round the spiral, reaches the in- 
terior, and explodes the bursting charge. It will 








78 


THE ENGINEER 





99 


ay 


1915 


JAN. 











be seen that the shorter the length of fuse mixture 
from the hole pierced. by the débouchoir to the interior 
the earlier is the burst, and vice versa. Hence by 
piercing the hole at different points the time of burst- 
ing can be adjusted. We gather that with this fuse 
there is no timing scale as in our own and German 
shell. This is a feature of some value, for if the nose 
of a German shell be picked up the distance from which 
it has been fired may be estimated by examination 
of the scale on the fuse. 

The fuse shown in Fig. 8 is also percussive—that 
is to say, if it fails to explode either accidentally or 
intentionally in the air it bursts on impact with the 
ground or other obstacle. The essential parts are the 
fuse tube B held downwards by the spring R and pro- 
vided at its point with the detonating cap A ; and the 
sleeve m fitted inside with pawls G. The striker S 
is fixed to the body of the fuse. When the gun is 
fired the sleeve m, by its inertia, compresses the 
spring R and the pawls engage with the serrations on 
the outside of the fuse tube B. The spring is thus held 
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Fig. 8—-TIME AND PERCUSSION FUSE 


in compression and m, R, and B move as one piece. 
On impact their momentum carries them forward, 
compressing the light spring R', and drives the cap 
A against the striker S. 

When using the explosive shell, which, whilst 
weighing less than the shrapnel—5. 3 kilos. as against 
7.2 kilos.—appears to be very destructive, a delaying 
fuse is introduced below the impact fuse just described. 
It consists of a slow-burning mixture, which is ignited 
by the impact fuse, and in its turn fires a charge of 
melinite, which explodes the shell. The object is to 
allow the shell to enter the target some distance before 
bursting, the effects being more pronounced than 
when the explosion takes place on the surface. 

The range of the “‘soixante-quinze’’ is 6500 metres 
—nearly four miles—the projectile, shrapnel, weighs 
7.2kilos., and the charge .7kilo. The muzzle 
velocity 1s 529 metre-seconds ; the velocity at 1000 
metres, 413 m.s.; at 2000, 334m.s.; and at 3000, 
290 m.s. The shrapnel contains 300 balis weighing 
12 grammes each. The weight of the piece ready for 
action is 1100 kilos , and of the ammunition wagon, 
with seventy-two rounds, 1950 kilos. 








NEW WATERWORKS AT MADRAS. 
No. II.* 

In our first article we traced the new waterworks 
scheme, recently completed by the Corporation of 
Madras, until the conduit from Red Hills Tank reached 
Kilpank on the western outskirts of the city. At 
this point an extensive filtering plant has been 
installed. It consists of fourteen filters of the ordinary 
slow sand type, arranged in two rows of seven each 
—as shown in Fig. 5. Each filter bed measures 
200ft. long by 100ft. wide—just under half an acre 
—this being considered a convenient size for cleansing 
without throwing too large an area out of service 
at a time. It is proposed ordinarily to have twelve 
filters—six in each row—in operation continuously, 
and this would allow for one filter in each row being 
laid off for repair or cleansing. The site of the filters 
has been so chosen that seven additional filters may 
be readily added when they become necessary. As 
will be seen from Fig. 5, the conduit which brings 
the water from the roughing filters at Red Hills 
Tank is continued right round the whole of the 
fourteen filter beds, and from it there is taken off 
for each bed a connection consisting of a 14in. dia- 
meter cast iron pipe controlled by a valve, so that 
any filter can be cut out when desired. The con- 
struction of the filter beds is shown in the section 
given in Fig. 6, while the arrangement of the filtering 
material is illustrated in Fig. 7. The filtering material 
consists of cleaned washed river sand which is screened 
so that only particles which will pass through a 
sieve with a mesh of ;;in. and are retained on a sieve 
with a ;yin. mesh are empioyed. There is, first of 
all, a top layer 28in. deey) of this fine sand. Below 
this there is a layer of 2in. of coarse sand, which 
rests on two layers of broken stone, each 2in. deep. 


* No. I. appeared January 15th. 





The top layer of stone is composed of pieces which 
will pass through a jin. ring and be retained on a 
tin. ring, while the pieces in the bottom layer will 
pass through a jin. ring and be retained on a fin. 
ring. Below the bottom layer of stone are’ brick 
collecting drains consisting of rows of best pressed 
bricks laid flat and spaced 4}in. apart, with another 
layer of similar bricks laid on them with broken 
joints. 
water makes its way to a main semi-circular drain 
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' erete and the walls are of brickwork, the roof being 


supported on jack arches springing from steel girders 
resting on brick cross walls carried by arches springing 
from granite stone piers. Access to each tank is 
provided: for by means of manholes, and there are 
vent pipes in the roof to allow of the free ingress 
and egress of the air when the water level in the 
tanks fluctuates. Each tank has a 30in. inlet and a 
30in. outlet, each provided with a sluice valve, so 
that any tank may be isolated for cleansing or repairs 
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Fig.5 -WATERWORKS AT KILPAUK 


running along the centre of the length of the bed 
and sunk below the floor level. This drain is 24in. 
wide, and is covered in with Cuddapah slabs, 2in. 
thick. It leads to a rectangular outlet chamber 
contained in an ornamental valve house, of which 
there is one to each filter bed, and which contains 
a Glenfield-Jones automatic outlet regulator to keep 
the rate of filtration constant. These regulators 
deliver into an underground filtered water channel 
which is arranged between the two rows of filters, 


END WALL 


without interfering with the other two tanks. Each 
tank has also its scour pipe for emptying and cleaning. 
The whole arrangement of filters and tanks is well 
shown diagrammatically in Fig. 5. 

The water on leaving the pure water tanks gravitates 
to a suction culvert, whence it is pumped into the 
distribution network through a 48in. diameter stec! 
main half a mile long. In order that it may act as 
a balancer between the pumps and the distribution 
system, an elevated tank has been added, this being 
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Fig. 6—SECTION THROUGH FILTER BEDS 


and the discharge from which enters three under- 
ground filtered water tanks. 

The filters have evidently been carefully designed. 
Below the top of the sand the walls have been given 
a slight batter, so that the sand by its own weight 
may press tightly against the walls and thus prevent 
the free flow of water between them and the sand. 
Moreover, neither the drains nor the broken stones 
at the bottoms of the filters are taken right up to the 


walls. The drains are stopped 3ft. away from the 





necessary as the demand constantly changes through- 
out the day and from day to day. It is of a height 
to ensure an adequate pressure of water all over 
the city, and of sufficient size to meet any small 
fluctuations in demand. Moreover, when the quantity 
of water pumped is greater than the consumption, 
the tank will store the surplus and the presence of 
the tank will enable the pumps to be stopped if 
necessary at times of small demand. 

Before referring to the construction of the tank, 
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Fig. 7—FILTER BED, SHOWING FILTERING MATERIAL 


walls, and about lft. of broken stone is arranged 
round their ends. The remaining space between the 
stone and the walls is filled in with sand. 

The pure water tanks into which the filters dis- 
charge are, has been said, three in number. They 
are all arranged underground, and measure 150ft. 
square. A typical section through one of these tanks 
is shown in Fig. 8. Each tank will hold water up to 
10ft. deep, so that each when full can hold about 
1,400,000 gallons. The floors consist of 2ft. of con- 


we may first of all describe the pumping plant 
This consists of three direct-acting Worthington 
pumping engines, supplied by James Simpson and Co., 
Limited, of Newark-on-Trent. Each engine is designed 
to deliver 12,000 gallons of water per minute against 
a total head of 80ft. They are supplied with steam 
by three Babcock and Wilcox boilers, each designed 
to supply sufficient steam to enable any two of the 


| engines to work together continuously at full power. 


We understand that the fuel consumption guaranteed 
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was 1.75 1b. of Bengal coal per pump horse-power- 
hour, which is a low figure. The boilers have auto- 
matic chain grate stokers of 36 square feet area. The 
machinery is so arranged that any two engines can 
be worked from any two boilers, and that any group 
of engines and boilers may be worked together, and 
also so that any engine or boiler may be cleaned or 
repaired without interfering with the working of 
other engines and boilers. 

A Venturi meter, arranged for a maximum regis- 
tration of 1,800,000 gallons and a minimum registra- 
tion of 120,000 gallons per hour, has been inserted 
in the 48in. pumping main. A combined recorder 
will be used to show, by diagram, the rate of flow | 
at any moment and, by counter, the total quantity | 
passed. A water level and pump pressure recorder 
have also been provided, so that complete records 
will be available for calculating the work done by | 
the plant. | 

In Fig. 9 will be seen a general view of the filter | 
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are required in that city than in other places where 
the atmosphere is less humid and where a_ better 
quality of coal is obtainable. 

Returning now to the elevated tank, it may be 
explained that it is constructed of steel, 104ft. in 
diameter and 28ft. deep from the overflow level to 
the flat bottom. It has a capacity of one million and 
a half gallons. The bottom of the tank is 37ft. and 
the top of its roof 73ft. above ground level. It is 
supported by an external ring of brick piers and 
arches, while steel stanchions surrounded with brick- 
work are used as central supports in order to minimise 
the weight, which, if only brick supports were used, 
would be greater than the safe limiting pressure on 
the ground on which the foundations rest. 

Some interesting figures are given by Mr. Madeley 
regarding the nature of the ground on which the 
tank was built and the loads on the foundations. 
It appears that the whole area now occupied by the 
elevated tank, pumping station, filters, &¢., was 
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Fig. 8—SECTION THROUGH PURE WATER TANK 


heds, outlet valve houses, pumping station and 
elevated tank. Mr. Madeley remarks, when referring | 
to the design of the buildings, that an endeavour 
has been made to give them a pleasing appearance, 
and that much attention was paid to the choice of a 
style of architecture suitable to the environment. 
It must be admitted that he has produced something 
very much more in keeping with its surroundings 
than are the majority of pumping stations which 
we are accustomed to see erected in this country. 
ven the elevated tank does not look quite so hideous 
as it would nearly certainly have been made to look 
here in England. 

There is much to be said for the point of view which 
Mr. Madeley takes up. He says that he believes 
that a real economy will be obtained by providing a 
pumping station which is suitably designed. If it 
be in keeping with the machinery it has to house, 
if it be well ventilated, well lighted, clean, cool and 


covered with a layer of black clay which does not 
form satisfactory foundations, as it is liable to con- 
tract and crack during dry weather, and to swell 
during wet weather. In various parts of. Madras 
the expansion and contraction of a similar clay have 
caused serious cracks in numerous houses. However, 
at a depth of 8ft. sandy loam was found, and this 
was found to be suitable for carrying the foundation 
of the tank. The load on these foundations was 
limited to 14 tons per square foot. Previous experi- 
ence had shown that this was a safe limit, and further 
experiments with weighted surfaces confirmed this 


| experience. The total weight of the tank when full 


of water is 16,871 tons, this weight being made up of 
steel work 598 tons, masonry 9723 tons and water 
6550 tons. The tower was built on a solid concrete 
base, which had an area of 11,500 square feet, this 
giving a pressure of 1.46 tons per square foot. 

The new scheme has not only brought a more 
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Fig. 9—-GENERAL VIEW OF THE 


inspiring both inside and out, then it is likely that | 
the drivers will take pride in looking after the 
machinery and in maintaining it clean, polished, 
well oiled, perfectly adjusted and in the best possible 
condition. Under such circumstances, he adds, 
costs will be reduced and the life of the plant increased. 

Acting on this principle, Mr. Madeley has put 
into his designs features which, though not strictly 
necessary, at any rate add vastly to the appearance 
of his buildings. Even the valve houses are quite 
sightly, while the towers at the four corners of the 
engine-house certainly give distinction to the build- 
ing, and prevent its being dwarfed by its near neigh- 
bour the elevated tank. Some idea of the relative 
heights of the buildings may be gathered from the 
fact that the chimney is'150ft. high.. It was made 
that height so as to ensure a good draught with the 
Indian coal, as experience with other plants in 
Madras has proved that relatively higher chimneys 








WATERWORKS AT KILPAUK 


abundant supply of water into the city and purified 
it by filtration, but it also embraces the remodelling 
of the distribution system. Before it was under- 
taken the system suffered from the following defects : 

(a) It was inadequate and not continuous; (0) 
sufficient pressure was not maintained ; (c) the water 
did not circulate throughout the whole system ; 
(d) there was not reasonable protection against fire ; 
and (e) there was no means of detecting and stopping 
waste in a systematic manner. In considering these 
defects, it must be remembered that the old system 
was laid out some forty years ago, and that the popu- 
lation supplied has in the meantime increased by 
about 150,000 persons. The new system has been 
designed to remedy all these imperfections. When it 
was worked out it was considered that the loans, 
which it would be necessary to raise to carry out the 
work, would have to be repaid over periods of from 
thirty to fifty years, and it was decided that the 





capacity of the system” should be made equal to 
supplying the needs offconsumers at the expiration 
of the longer period. * The estimated population. of 
Madras in the year 1961is some 660,000. The new 
supply provides for a consumption of 25 gallons per 
head per day, and the pipework of the distribution 
network was calculated on the basis of supplying 
water at a rate equal to three times the daily average 
demand—that is, at the rate of 75 gallons per head 
per day. At the average rate of supply of 25 gallons 
per head per day, the pressure will be equivalent 
to a head of 50ft. above ground level at the ends of 
the principal mains, and additions and alterations 
have been worked out to ensure this pressure. Fig. 10 
shows by full lines the new mains, and by dotted 
lines the existing mains of which use is being made. 
The areas supplied by new and old mains are also 
shown separately. The pipes in the distribution 
system branch off from the 48in. steel pumping main 

one such branch being shown in Fig. 14, page 80. 
These pipes vary in diameter from 3in. to 42in. 
The total length of new pipes is about 140 miles and 
‘of the old pipes retained 110 miles. The smallest 
new pipe to be laid is 4in., and, although existing 
3in. pipes are still employed, when the time comes 
to renew them they will be replaced by 4in. or even 
larger pipes. 

To provide adequately for fire - extinguishing 
purposes, no pipe less than 6in. in diameter should be 
laid, but the extra expense of laying this size of pipe 
as a minimum would have been enormous and 
unjustified having regard to the fact that fires are 
very rare in Madras; but short of this, everything 
is being done to make the best use of the system 
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New Main shown thus 


Areas supplied by existing Maine 2) 



















” ” new 
Note. The figures beside mains 

denote the size of - 
pipes in inches 
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Fig. 10—NEW AND EXISTING MAINS 


available. The adoption of the network system 
allows of the distributary pipes being supplied from 
both ends, so that such pipes have double the capacity 
as compared with those fed only from one end. In 
the portions of the city which are built up hydrants 
are placed at every street corner, and where these 
are more than 300ft. apart intermediate hydrants 
will be inserted. There should be some four to six 
hydrants available for any fire within the closely 
built-up areas. In addition to this, in front of all 
public buildings the mains will be at least Gin. in 
diameter. 

For the purpose of waste detection, the city has 
been divided into 134 districts, and it is proposed to 
go systematically over the whole area so as to dis- 
cover the places where waste is taking place. It is 
known that there are many unsound pipes in the old 
distribution system, but by the use of recording 
waste-water meters it is hoped soon to detect and 
renew these. In searching for places where waste 
is taking place, Mr. Madeley is calling for the co- 
operation of the consumers. He remarks with perfect 
truth “ that he who wastes wilfully may be regarded 
as an offender against the community,” and that 
the force of public opinion acts as a stronger deterrent 
than any rules, regulations or fines. 

It was decided when the undertaking was entered 
upon to split up the work into a number of contracts 
so that it could be executed by local contractors. 
The system has answered well in that the work has 
been done cheaply, but it has taken longer to complete 
than if European contractors had carried it out. 
The total estimated cost was 63 lakhs of rupees 
—roughly, £420,000—and we gather that this sum 
will not be exceeded. , 

Of the remaining views given on page 80 and not 
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yet mentioned, Fig. 11 shows the masonry weir 
referred to in the first article as having been built 
across the river Korteliar. It diverts the waters of 
{his river through the sluices—seen in the background 
at the right-hand side 
tie Cholavaram Tank. Fig. 12 shows the valve tower 


in the Red Hills Tank, with the bridge giving access | 


io it, while Fig. 13 represents the roughing filters 
through which the water drawn from the Red Hills 
‘'ank is passed before being introduced into the new 
conduit. On the left may be seen the triangular 
screening chambers with the gear for raising and 
lowering the screens. The water, it will be remem- 
hered, after passing through the screens enters the 
roughing filters at floor level, and rising through the 
‘iltering medium passes over the measuring weir 
into the conduit. The quantity passing is con- 
iinuously measured and recorded by a meter placed 
in the valve house—seen on the right-hand side. 

It may be remarked in conclusion that the whole 
of the constructional works were completed by last 
December, except that the filtering materials had 
not then been supplied to five of the filters. The 
inost important mains of the new distribution system, 
together with a large number of urgently required 
street pipes had been laid. The principal works 
remaining to be done were the completion of the 
subsidiary mains and distributary pipes and the 
installation of the waste-water detection meters. 








AIR FILTERS FOR TURBO-GENERATORS. 
No. IiI.* 


THERE are two other filters that must be con- 
sidered, one made by Davidson and Co., Limited, of 
Belfast, the other by Heenan and Froude, Limited, of 
Worcester. The former operates on the same prin- 
ciple as the wet filters already described, but the 
latter works on a totally different principle. The 
Davidson filter, or air washer as the makers call it, 
is shown in Fig. 19, which illustrates more particu- 
larly the side where the impure air enters. The base 
of the filter, which forms the water tank, is made of 
heavy galvanised metal sheets, which are braced 
together with galvanised angle irons. A _ball-cock 
connected with the water mains maintains automa- 
tically a constant level in the water tank and com- 
pensates for evaporation and other losses. Overflow 
and drain pipes are also fitted to the tank, and at the 
end nearest the inlet side is a sump into which the 
water passes through a wall of fine wire mesh, which 
forms a primary filter. It has been found that 
although the bore of the spray nozzles is large, it is 
necessary that the water should be entirely free from 
dirt or sediment, for otherwise the nozzles may clog, 
and for this reason the water passing to the pump is 
first filtered by the above-mentioned primary filter, 
and then by a secondary filter, consisting of two re- 
movable circular strainers fitted between the suction 
and sump. These two strainers, which are made of 
still finer wire mesh than that in the primary filter, 
are arranged so that they can be removed and cleaned 
whilst the filter is at work. This, the makers con- 
tend, is a very important point, for it frequently 
happens that it is impossible to put the filter out of 
action without causing serious inconvenience. Each 
strainer is fitted with a spring valve, which, as soon 


into the channel leading to | 


valves and pressure gauges, and on the opposite side 


The pump which serves for circulating the water 


is a glazed inspection door, through which the sprays | has a cast iron casing and a gunmetal impeller, and 


can be seen and access to the interior of the filter | is of the double intake type. 
| gained. Any water that may leak through between | cates with the sump of the settling tank, and 


Its suction communi- 


the door and its frame is returned to the tank by | is in series with the secondary water filter already 


means of a gutter at the bottom of the door. 


To | described. Usually the pump is coupled directly to 


illuminate the interior of the filter a watertight | an electric motor, as shown in Fig. 20, but it can, of 


electric light fitting is fixed to the roof of the spraying | course, also be driven by a belt. 


The water is de- 


chamber. This chamber, which as Fig. 19 shows, | livered to the main sprays at a pressure of about 


« 


contains a number of spray nozzles which discharge 
the water in a very fine atomised form in the direction 
of the air current. The chamber is consequently 
filled with a very thick, fine mist, and the air in passing 
is thoroughly mixed with it. The nozzles—the num- 
ber of which depends, of course, on the size of the 
filter—are mounted on vertical pipes, and have 
large waterways, and this feature, combined with the 
careful filtration of the water, is claimed to prevent 
any possibility of the holes being choked. 

On leaving the spray chamber the moisture-laden 
air impinges on a series of corrugated baffle or scrub- 
bing plates, which are constantly flooded by a row 
of spray nozzles situated immediately above them. 
Any foreign matter that may remain in the air is 
caught by the film of water passing down these plates, 
and is thus conveyed to the settling tank. The 
purified air, still heavily laden with moisture, then 
passes through triple eliminator plates made of 
galvanised sheet steel, and designed so that they will 
remove all free moisture from the filtered air. These 
plates are set at an angle with respect to the flow of 
the air current so that the latter is deflected from side 
to side and forced against the plates, on which all 
the remaining particles of water are said to be de- 





Fig. 19—DAVIDSON AIR 


as the strainer is removed, closes and prevents the | 
| has been exercised in the arrangement of the elimi- 


unfiltered water reaching the pump. 


Above the water tank is the casing of the washer | 


itself, which is made of galvanised metal sheets and 
strengthened with angles. Both ends can readily 
be connected to the inlet and fan suction by means 
of tapered connections. On one side of the casing 
are all the water connections, with the necessary 


* No. II. appeared January 8th. 


FILTER AND PUMP 


posited. At the same time, we are told, great care 
nators to avoid baffling the air current, and so in- 
creasing the resistance offered to its flow. The con- 
struction of this filter will be better understood by 
referring to Figs. 20 and 21. In Fig. 20 part of the 
casing is removed and the scrubber and eliminator 
plates are to be seen on the right. Fig. 21 shows the 
general arrangement of the pump water, filters, 
settling tank, &c., 


WITH PART OF CASING REMOVED 





25 lb. per square inch and to the scrubber plate 
sprays at about 10 lb. per square inch. In the table 
below the approximate horse-powers are given for the 
pumps of fifteen filters with capacities ranging from 
4000 to 60,000 cubic feet per minute. Dimensions 
are also given corresponding to the A, B, C on the 
drawing, Fig. 21 :— 








Volume in Capacity Approyi- 
eubic feet Ai Cc. of pump in mate horse 
per minute. gallons. power. 
ft. in. | ft. in. | ft. in. 
4,000 7 0 3 9 3 4 20 1.5 
6,000 7 @ 4 3 3 14 30 1.75 
g000 | 70/43] 4 a 40 2 
10000 |} 70|653)4% 50 2.5 
12,500 7 0 5 3 5 1} 63 3.25 
15,000 7 0 6 3 5 14 75 3.75 
17,500 7 © 6 3 6 1} 88 4 
20,000 7 0 6 9 6 i} 100 4.5 
25,000 7 0 7 6 7 #14 125 5 
30,000 7.8 8 10 ee 150 6 
35,000 a Sot oe 8 2 175 7.25 
40,000 1 @ | 10 4 8 2 200 8 
45,000 Te fh I'S 9 2 225 9 
50,000 7 0 10 4 10 2 250 10 
60,000 78 12 4 10 2 300 12 


We now come to the Heenan filter. In place of the 
water sprays used in all the wet filters so far described, 
Heenan and Froude, Limited, employ wet surfaces, 
which are claimed to give highly satisfactory results. 
Not only is this system claimed to remove the possi- 
bility of moisture reaching the generator, but also 
considerably to reduce the temperature of the air. The 
wet surfaces to which the air is exposed consist of 
thin galvanised plates—see Fig. 22—mounted con- 
centrically inside a drum and revolved slowly by an 
electric motor or other driving agent. The spaces 
between the layers of plates ‘through which the air 
passes are very small. The lower part of the revolv- 
ing drum revolves in water, and the air passes through 
the parts of the plates above the surface. Baffles 
are fitted to prevent the air leaking past the drums. 
The wet plates comprising the revolving drums take 
up the most minute particles of dust and foreign 
matter in the air. The velocity of the air through 
the drums is over the critical value where a streamline 
motion is replaced by an edding motion, which is 
increased by the splitting up of the stream lines 
where the air enters the drums, so that every particle 
of the air is thoroughly scrubbed against the wet 
surfaces, the latter being cleansed by the rotation of 
the drums in the water, a ball cock maintaining 
a constant water level. The scrubbing action of 
the air is shown very clearly in Fig. 24. These filters 
can be cleaned very easily, for as all the dirt and dust 
in the water settles at the bottom of the drum it is 
simply necessary to empty the tank about once a 
week. The water discharged carries with it all the 
accumulated dirt. 

It will be seen from this description that it is un- 
necessary to circulate the water by means of a pump. 
All that is needed in the way of motive power is a 
small motor for driving the drums, and as the latter 
revolves on ball bearings the electrical energy con- 
sumed by the motor is small. A ~ brake horse-power 
machine is all that is required for a filter capable of 
dealing with the air needed for cooling a 5000-kilowatt 
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generator. One of the principal claims made for 
this filter is that, owing to the absence of water sprays, 
there is no fear of the air which leaves the drum carry- 
ing moisture into the generators. Moreover, on 





The Birmingham installation is shown in Fig. 23. | 
It consists of two 110in. filters connected in parallel, ' 


that is to say, they are fitted side by side and a duct 
connects the two to a single fan, which delivers the 





































































account of the evaporation that must result from air to the alternators. The plant is capable of 
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Fig. 21—-ARRANGEMENT OF DAVIDSON AIR FILTER 




















passing the air over the wet surfaces, the heat in 
the air is rendered latent and a large cooling effect 
obtained. This cooling effect in hot weather and in 
temperate climates amounts to as much as 15 deg. 
Fah. to 20 deg. Fah., and in some countries to 40 deg. 
Fah. When space is limited, as it frequently is in 
electric generating stations, these filters offer marked 
advantages, for owing to the manner in which the 
large cooling area is obtained, the apparatus is small 
and compact. 

In brief. the advantages claimed for the Heenan 
filter are (1) thorough filtration of the air, (2) maxi- 
mum possible cooling effect. (3) small motive power, 
(4) simple construction, (5) easy cleaning, (6) com- 
pactness, and (7) no possibility of moisture leaving 
the filter. Perhaps it is searcely necessary to add 
that a filter of this kind requires very little attention. 
Although this type of filter has been used for other 
purposes for some considerable time, its application 
to turbo-generators is comparatively new. It should | 
not be supposed, however, that the turbo-generator 
tilter is untried or that its employment involves any 
and Froude, Limited, have built a 


risk. Heenan 
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thoroughly filtering and cooling 50,000 to 65,000 cubic 
feet of air per minute, with a drop in pressure through 
the filter not exceeding }in. The power required to 
rotate the drums is 1 horse-power, and the motor 
which drives the fan develops, when the full volume 











On the Sth, tests were made at Birmingham 
with the object of determining whether any loose 
moisture was delivered by the filter. The method 
adopted was to compare the moisture content of the 
air leaving the filter with that of the air discharged 
from the alternators. In both cases this was arrived 
at by noting simultaneously dry and wet bulb ther- 
mometer readings, and finding from tables the 
corresponding weight of vapour present in the air. 
It will be understood that if there were any loo<« 


| moisture in the air leaving the filter its presence 


would not be betrayed by the thermometers. The 








Fig. 24—SECTION OF PART OF FILTER 


air would not be in a natural condition, for all the 
moisture would not be thoroughly absorbed ;_ but 
on arriving at the alternator small drops of water 
in the air would be evaporated by the hot windings 
and absorbed by the surrounding air, which would 
leave the alternator outlets in a natural condition, 
containing slightly more humidity than before, and 
this alteration in the condition of the air would, oi! 
course, be detected by the thermometer readings 
Carefully calibrated thermometers, actually graduated 
to one-tenth of a degree Fah., and reading from 30) 
to 80 deg., were employed, one being used as a dry 


The Lgprgees . 


Pig. 23—-HEENAN AIR FILTERS AT BIRMINGHAM 


of air is passing, 50 horse-power. Six Westinghouse 
alternators, each developing 1500 kilowatts, are 
supplied with air through these filters. Each alter- 
nator is fitted with fans in the ordinary way, but 


Swain Sc 


Fig. 22—GENERAL ARRANGEMENT OF HEENAN AIR FILTER 


number of filters for use in different stations in this 
country, the Worcester, St. Pancras, Birmingham, 
and Glasgow stations being among those using them. 
No fewer than forty-seven of these filters have been 
ordered for use with electric generators. 


owing to the great length of the air ducts it is neces- 
sary to use the large fan driven by the 50 horse-power 
motor as a booster. The plant has now been running 
day and night for about twelve weeks and has given 
entire satisfaction. 


bulb and the other as a wet bulb thermometer. The 
wet bulb thermometer was made by wrapping a small 
piece of loosely-woven muslin round the mercury 
bulb. The tables used for the purposes of the tests 
were those prepared by Professor C. F. Marvin, on the 
direction of Willis L. Moore, chief of the United 
States Weather Bureau, Washington. 

The wet and the dry-bulb temperature readings 
of the air before entering the alternator were taken at 
the end of the duct near a damper, where the surplus 
air is allowed to escape into the room, but an excep- 
tion was made in the case of the tests on No. 5 alter- 
nator, where the thermometers were inserted through 




















° Thermometer 4 
zs g- readings. hus Sse 
53 § 83 662 
<7 Air tested. = Dry | Wet BS £55 
o8 3 Bulb.| Bulb. 55 $355 
Ss fx Deg. | Deg. TH] SEB 
ot Fah. | Fah. as 
No. 4 Air entering alternator .. 51-4 | 45-6 64-2 2-75 
No. 4 Air leaving alternator 76-8 | 56-6 26-0 2-56 
a ‘ ys - 2 75-0 | 55-8 27-2 2-55 
} 
No. 5 Entering alternator 1 50-4 | 44-9 65-4 2-71 
~ sg 2 50-4 | 44-9 65-4 2-71 
| 
No. 5 Leaving alternator ... 1 79-4 | 57-4 23-4 2-56 
m a 2 76-5 | 56-4 26-1 2-57 
| as . a7 
No, 7 Entering alternator 1 48-6 | 44-1 70-6 2-74 
on me 9 2 47-6 | 43-8 74-2 2-78 
No. 7 Leaving alternator ... 1 78-6 | 57-4 24-8 2-50 
& 2 73-6 | 55-4 29-2 2-61 


a small hole in the duct between the two branches 
leading down to the alternator. The wet and dry- 
bulb temperature readings of the air leaving tho 
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alternator were taken in the centre of the outlet and 
also on one side, and these readings were found in all 
cases to be practically the same. Care was taken to 
ensure that the wet-bulb readings were the minimum 
shown by the thermometer, and in all cases the 
thermometers were left in the air current long enough 
to ensure that the wet-bulb mercury had ample time 
to fall to the lowest point. Results are given in the 
table on page 82. 

It will be seen that so far from exceeding the 
moisture content at entrance, the air leaving the 
alternator contains less moisture per cubic foot than 
the air entering. This is easily accounted for by 
the increase in volume of the air leaving as compared 
with that entering, due to the rise in temperature. 

In the following table due allowance has been made 
for this additional volume, and a column has been 
drawn up which shows the total weight of water con- 
tained in the air entering on the assumption that 
each alternator is fed by 10,000 cubic feet of air per 
minute. This is compared with a further set of figures 
representing the total weight of water vapour leaving 
the alternator. It is, of course, understood that 
this water vapour is contained in the air as under 
humidity, its presence having been indicated by the 
wet and dry-bulb thermometers : 


Corrected Re adings, 


Total weight of water vapour 








No. of in Ibs. per minute contained in Loose moisture 
Alter air as under humidity. evaporated by 
nator, hot windings. 
Entering. L-aving. 
No. 4 3-91 (a) 3-87 
(b) 3-83 Zero 
No. 5 (1) 3-87 (a) 3-87 
(2) 3-87 hb) 3-87 Zero 
No. 7 (1) 3-90 (a) 3-91 7, 
2) 3-94 (4) 3-90 Te 


ROTARY CUTTING-OFF MACHINE. 


A Frew days ago we were invited by Charles Taylor, 
Limited, Bartholomew-street, Birmingham, to inspect 
the machine illustrated herewith. When we saw it at the 
firm’s works it had just recently been purchased, but 
before it was handed over to the buyer it was being em- 
ployed on the execution of an emergency order for Wool- 








| 2 3 
Fig. 1—FORM OF CUTTERS 


wich Arsenal. The machine is a “ Taylor’ patented 
rotary cutting-off machine, capable of operating on bars 
up to 8in. in diameter or equivalent dimension. It is a 
development of the smaller machines of the same class 
hitherto associated with the company’s name, but in 
several important respects its design is carried out on 
novel and interesting lines. 

Its performance, we may say without hesitation, is 
remarkable. We saw it at work on the Government order 


referred to, and can vouch for the accuracy of the figures 
we quote below. The work in question consisted in 
cutting off discs 3in. thick from round bars of rough 
hammered or rolled nickel steel bars 6}in. in diameter. 
On an average the actual cutting time was almost exactly 
three minutes, the time spent in running the cutters out 
one minute, and the time spent in setting the material 
for another cut one minute. This is at the rate of twelve 


A D 





Fig. 2 


pieces per hour. Such a performance, it may be urged, 
would not be maintained in ordinary shop practice, for 
even if the spirit of the workman was wholly willing some 
time has to be lost every now and again in sharpening the 
cutters and in lifting and placing in position a new bar 
of material. Nevertheless, the point to notice is that the 
machine can be made to work at this rate with efficiency. 
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Fig. 3—CUTTER 


The cutters in use when we inspected the machine were 
of Mushet high-speed steel, and it was necessary, we were 
informed, to re-grind them, at the speeds in use, only every 
four or five hours, say, after fifty or sixty pieces had been 
cut off. A point of importance to inquire into in machines 
of this nature, where the material operated upon is com- 
paratively expensive, is the amount of waste left at the 






end of a bar. We found in this case that the waste pieces 
on the average measured about 6in. to Tin. in length. 
There is also a waste of material represented by the 
amount turned into shavings by the cutters. In the 
present instance these were ,',in. thick, so that on a 6}in. 
diameter 11 cubic inches of material were wasted at each 
cut. Actually a little more than this was consumed, as 
one of the cutters had a staved-up point, as explained 
below. The amount is not at all excessive in view of the 
gain in speed and in the quality of the cut surface as com- 
pared with the performance of a band saw. It wiil be 
noticed that the machine as we saw it was cutting nickel 
steel at the rate of 132 cubic inches (or, say, 38 lb.) an hour. 

We may deal first with the cutters. These are three 
in number, and, for nickel steel bars, are of high-speed 
steel, ,,in. thick by 2in. broad. For mild steel bar 
tool steel having a section of fin. by 2in. would be used. 
In many classes of machine tool work the tools must be so 
shaped that the cutting shall not bind in the cut, 
and this consideration presses especially for attention 
in the case of a parting-off cut in a lathe. The 
machine now being dealt with is generically a lathe 
specially designed solely for parting-off cutting. For 
convenience the work is held stationary while a group 
of three cutters all in one plane revolve round it. Great 
attention has been devoted to securing freedom from the 
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FEED DETAILS 


binding of the cuttings. Obviously what is required is 
that all the cuttings produced shall be less in width than 
the cut completed up to the time of their production. 
This is secured by making each of the three cutters of a 
different form. The forms adopted are shown in Fig. 1 
in the order in which they follow round the circumference 
of the bar. The first cutter has a vee-shaped section at 
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Fig. 4#—GENERAL ARRANGEMENT 
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Fig. 5—FEED GEAR BOX 


the point. The nose of the second is staved up slightly. 
The edge of the third is plain and square. 

The action of these cutters on the material will be 
understood from Fig. 2. Soon after the cutting has 


in the corners. Further behind still comes cutter No. 3, 
which, as shown at D, squares out the vee-shaped recess 
left by the first cutter and restores the section of the cut 
| to that shown at A. A V-shaped ribbon is formed by the 
commenced the section of the cut is, as shown, exaggerated, | first cutter and¥two ribbons are formed by each of the 
at A. Into the foot of this cutter No. 1 cuts a vee-shaped | others. In all three cases the ribbons are considerably 
groove as shown at B. Cutter No. 2 follows at 120 deg. | less in width than the completed cut. 
behind, and as shown at C reduces the small, square fillets! Each cutter is carried in a separate slide on the rotating 





ec 


Swarm Sc 


| face plate. The three slides are interconnected in such 
| @ way that the cutters adjust their radial positions auto- 
| matically until the pressure on the point of all is equal. 

The form of the cutter points is such that this provision 

secures the cutters following one another in the order we 
| have stated above. This is the case even though the 
| setting of the cutters initially may not have been parti- 
! cularly accurate. For, if one cutter tends to commence 
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cutting first it will supply thereby a balancing force that 
will bring the other cutters up into their proper relative 
positions. 

' ‘The mechanism whereby this balancing action is obtained 
is shown in Fig. 3. Immediately behind the face plate 
or cutter head a sun pinion wheel A driven by chain-and- 
sprocket wheel B is journaled on the face plate spindle, 
and is rotated at a slightly faster rate than the face plate 
and its spindle. Three planet pinions C—one for each 
cutter slide—are journaled on the back of the face plate 
and mesh with the sun pinion. These planet pinions 
mesh in turn with pinions D mounted on the end of spindles 
which, passing through to the front of the face plate, 
there carry each a worm E. A worm wheel F on the end 
of a serewed spindle G meshes with this worm. The 
screwed portion of the spindle G engages with a nut H 
forming part of the tool slide. The thrust of the screw G 
is taken by a box J bolted to a slide K. This slide is 
pinned at L to a ring M, fitting with sufficient clearance 
over the extension of the face plate spindle. 

The ring M is thus acted upon by three forces at the 
three pins L, these forces being disposed radially and 
spaced 120 deg. apart. So long as the forces are equal 
the ring will remain central and in equilibrium. Should 
one of the cutters experience greater resistance to its 
inward radial movement than the others, the extra force 
transmitted through its pin L will pull the floating ring M 
over in the corresponding direction until the resistance to 
the inward travel of the other two cutters rises to equality. 
This automatic balancing action is suitable for round stock. 
For square material it cannot for obvious reasons be made 
use of, and is suppressed by locking the floating ring in a 
central position. This locking is effected by means of 
the serews N P. 

The power feed is applied to the cutters by driving the 
sun pinion A in the same direction as, but at a somewhat 
faster rate than, the face plate. To withdraw the cutters 
the sun pinion is held stationary by means of a friction 
band brake applied as described below. The chain drive 
to the sun pinion is taken from the sprocket wheel A, 
Fig. 4. Fixed to this wheel is a brake drum B, the band 
on which may be operated from the handle C. The 
sprocket wheel and brake drum can be clutched to and 
declutched from the feed shaft D by means of the handle 
EK. Declutching has, of course, to be effected before the 
brake is applied and the cutters run out. This action is 
effected automatically by means of an adjustable stop Q, 
Fig. 3, on one of the tool slides. When the cutter slide 
has travelled in a predetermined distance this stop 
catches the end of a trip lever R pivoted to the 
face plate, and throws its other end out into the path 
of a lever F—Fig. 4. The lever handle E is acted upon 
by a spring constantly tending to pull the clutch out of 
engagement. The lever F when down holds it in the 
engaged position, and when tripped allows it to fly back 
and free the clutch. 

The details of the feed gear box are shown to a larger 
scale in Fig. 5, which also shows the brake and clutch gear 
and the tripping lever already described. The gear box 
provides three changes of feeds for any given spindle 
speed. Power is transmitted to the first feed shaft by 
chain and sprocket wheel A—Fig. 5. The three gear 
wheels on the second shaft are loose, and can be connected 
thereto separately by means of a sliding key B. This 
key is carried in a slot in a sleeve C, which can be moved 
endwise at will. Inside the sleeve is a shaft D provided 
with a handle E at one end and a small excentric F at 
the other. The latter engages with a recess in the key B. 
Half a turn of the handle E serves to lower the key out 
of engagement with the keyway in the gear wheels engaged. 
A pull on the handle and a half turn in the reverse direction 
engages another gear wheel. Messrs. Taylor claim that 
this arrangement is much more satisfactory than the 
usual spring feather device. There is no tendency, we 
learn, for the key to slip out of engagement when trans- 
mitting power, presumably because of the inefficiency 
of an excentric in reverse action. 

The remaining details of the machine are more or less 
ordinary. There are six changes of spindle speed, all 
obtainable by gear. Three sets of change wheels are con- 
trolled by the handle G—Fig. 4. This handle is, when 
once set for a given job, left untouched. Two sets of 
change wheels and the starting and stopping of the power 
transmission are controlled from the handle H. The two 
speeds obtainable by means of this handle are in the ratio 
of 1 to 3. The slower speed is employed at the commence- 
ment of the cut, for, in addition to the radius of the work 
being the maximum the scale on the bar has to be reckoned 
with. When the correct depth of cut has been reached 
the operator brings the faster speed into action. To assist 
him a gauge showing the progress of the cut is mounted 
on the side of the machine. 

The arrangements for gripping the stock consist of a 
strong self-centring vice and a roller feeding device—see 
views on page 83. The second engraving also shows the 
gauge employed for resetting the stock. 

The machine illustrated is capable of cutting stock varying 
from 2in. to 8in. in diameter into lengths jin. and upwards. 
The pieces as they are cut off pass through the hollow 
spindle and out at the back end. A set of six retaining 
rings for different sizes of stock is provided, one of which, 
when screwed into the mouth of the hollow spindle, as at 
S, Fig. 3, will prevent cuttings passing into the interior. 
On the outer face of each retaining ring three lines at 
120 deg. are inscribed. These facilitate the setting of the 
cutters. For stock 6in. and less in diameter a semi- 
circular tray or support T—Fig. 3—is inserted from the 
back end inside the spindle. The machine weighs 3 tons 
17 cwt., and requires a maximum of 15 horse-power to 
drive it, with an average of 9. 

Some further test figures, supplied by the makers, may 
be quoted in conclusion. The actual cutting times for five 
different stocks are as follows :— 


Material Diameter. Time. 
Very hard chrome nickel steel Sin. 8 min. 
Mild steel Sin. 2 min. 15 see. 
Mild steel Gin. 1 min. 5 sec. 
Best cast steel .. iP tak Tin. 5 min. 
High-speed steel, annealed .. 6in. 8 min. 











ELECTRICAL SYSTEM OF CAB-SIGNALLING.* 


By VINCENT L. RAVEN, Member, Chief Mechanical Engineer, 
North-Eastern Rai'way, Darlington. 


Tuis system, designed by the author, has been in actual use 
on the Richmond branch of the North-Eastern Railway for 
over two years, and also on that part of the North-Eastern 
Railway Company’s main line which is situated between Durham 
and Bensham, and during the whole of that time the arrange- 
ment has given every satisfaction ; and on no occasion has the 
danger signal ever been omitted to be given, The apparatus is 
fitted to thirty-six locomotives. The main objects of the system 
are :—(1) To advise the driver of his approach to a signalling 
zone where signals are to be looked for ; (2) to give the driver 
the necessary information with regard to the position of the 
signals controlling his further advance, and to prevent him 
from mistaking other signals than his own ; (3) to retain control 
of the driver by the cab signals until he has passed the last 
signal-controlling entrance into the section ahead. As is well 
known, the three principal signals are placed in the order of 
distant, home and advance. The distant signal is not a stop 
signal, but indicates whether the home is at danger or not. The 

















Fig. 1 


home and advance signals are stop signals when they are at 
danger. 

In some systems of cab signalling the designers have only 
arranged to give the enginemen a warning at the distant signal, 
leaving the driver to distinguish the positions of the home and 
advance signals from the road signals only. It has happened 
that drivers, after leaving the distant signal at danger, have seen 
a home signal off and have mistaken this for their own, and 
serious consequences have followed. In the case of the present 
design, however, only those signals which are applicable to 
the driver are indicated, and therefore the chance of taking the 
wrong home or advance signal is entirely obviated. From the 
following description and drawings the indications given to 
the driver and the method of operation of this system can be 
fully discerned :— 

Indications Provided.—The system comprises visual and 
audible indicators, and the apparatus is electrically operated. 
The visual indicators on the engine consist of a small semaphore, 
with which is combined one or two small pointers capable of 
being deflected to indicate numbers pain on the dial. The 
semaphore arm, together with the operation of the small pointer, 
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are only required for three-way or four-way junctions. With 
regard to the audvble bell signal, Figs. 1 and 2 serve to illustrate 
what takes place during the passage of a train up to a two-way 
diverging junction, The semaphore and the bell are directly 
operated by a battery carried on the engine. The “route 
indicators ”’ are directly operated by currents established by 
the signalman in the operation of the ordinary levers of the 
stop line signals. These currents also indirectly operate tho 
semaphore and bell, Fig. 2 is a diagram showing the complete 
cabin equipment for a two-way diverging junction, together 
with the circuits on an engine approaching the junction. Sh is 
the shoe, and Sw the switch controlling the engine circuits, 
and br are two insulated steel wire brushes, which pick up 
current from the cabin batteries under certain conditions, 
by contact with the bars B, C, D, E and E’, all of which are 
connected with the cabin equipment by line wires. The bar A 
is not connected with the cabin equipment, and current is not 
picked up by the brushes br, br from this bar. 

Leaving the technical side for a time, assume that a train is 
travelling in the direction shown by the arrow. When the shoe 
Sh passes on to the bar A, the semaphore arm will immediately 
rise to the danger position, and the “ route indicator ”’ pointer 
a the central position between the Nos. 1 and 2, The 
bell will begin to ring as soon as the shoe Sh has passed over the 
bar. These indications continue until the engine arrives at the 
bar B. If the line signals are at danger—as shown in Fig. 2- 
the switch Sw is broken by the lifting of the shoe Sh as soon as 
the latter runs on the bar. The bell stops ringing whilst the 
switch Sw is broken, but the semaphore arm remains at danger. 
The brushes br br run over bar B at the same time as the shoe 
Sh, but as bar B is not energised when the line signals are at 
danger they have no effect. As soon as the shoe Sh is clear of 
the bar, the switch Sw is made again, and the bell recommences 
to ring. When passing over bar C, the same action takes place. 
If the engine is stopped at the home signal, the shoe and brushes 
are resting on bar D. In this position the semaphore arm remains 
at danger and the bell is silent. 

Suppose, now, that the home and advance line signals for No. | 
line are lowered for the train to go forward. The small semaphore 
arm is lowered to off and the “route indicator’ pointer is 
deflected to No. 1 on the indicator, and remains there. These 
indications remain when the engine passes off bar D, whilst 
passing over bar E, and until it arrives at the bar A of the next 
signalling point. If the home and advance line signals for No. 2 
line had been lowered, the “ route indicator” pointer would 
have been deflected to No. 2 on the indicator, and the semaphore 
arm would have been actuated as described. Suppose, now, 
that the signalman had desired to draw the train forward to 
advance No. | instead of sending it right away. The engine 
is standing with the brushes br br and the shoe Sh on bar D. 
The signalman lowers the home signal and then taps the smail 
switch T! S! several times. This has the effect of lowering and 
raising the small semaphore arm on the engine and calls the 
driver’s attention and gives him to understand that he is only 
being drawn forward to the advance. It is thus a cautionary 
signal entirely distinct from the off signal just described. The 
small semaphore remains at danger, and when the engine moves 
off the bar D, the bell recommences to ring. These indications 
continue until the engine comes to a stand on bar E. (It may 
be mentioned that when the small —— is being worked 
up and down by the signalman using the key T! S! in the cabin, 
the “route indicator” pointer is being moved alternately to 
No. 1 or No. 2, and to the centre position, as the semaphore arm 
is off or on respectively.) 

Suppose, now, it is desired to dispatch the engine standing at 
No. 1 advance line signal. The small semaphore arm is at 
danger and the bell is silent. The signalman lowers the advance 
signal No. 1 by the lever A! in the cabin, and the small semaphore 
arm on the engine is immediately lowered to off, and the “ route 
indicator ’’ pointer deflected to 1 on the dial of the indicator. 
As described before, these indications remain until the engine 
arrives at the bar A of the next signalling secticn. If the 
“ calling on”’ actions just described had been made for No. 2 
line instead of No. 1, the only difference in the indications given 
on the engine would have been the actuation of the “route 
indicator ” pointer to No. 2 instead of to No. 1 on the dial of 
the indicator. 

Assume, now, that the home and advance signals for No. 1 
line have been lowered before the engine arrives at bar A. 
On passing over A, the small semaphore arm on the engine 
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indicates * condition” signals, and the small pointer, by the | 
number indicated on the dial, also gives the ‘ route ”’ indica- | 
tion. The audible indicator is an electric bell, which is separate | 
from the visual apparatus. | 

Production of Signals on Engine.—The engine circuits are 
brought into operation by the movement given to a metallic 
shoe linked to a small switch when passing over metallic bars 
placed in suitable positions on the track, and currents are 
collected from the bars by insulated steel wire brushes brushing 
- op d but firmly over the bars as the engine passes over them. 
The shoe and the brushes are carried on one bracket, which is 
insulated from the engine frame. The metallic bars on the line 
are mounted on insulators. 

Method of Operation.—In Fig. 1 are shown two forms of the 
es yr as already made and in use. As will be seen, the 
only diff in the indicating arrangements is that one has 
two “‘route indicator”? pointers, and the other has only one 
“route indicator” pointer. One “route indicator” pointer 
is suificient for a two-way diverging junction, and two pointers 
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rises to the danger position, the “route indicator” pointer 
takes up the central position and the bell begins to ring, and 
these indications continue until the engine arrives at bar B. 
Whilst passing over B, the small semaphore arm is lowered to 
off, the “ route indicator ” pointer is deflected to No. 1 on the 
dial of the indicator, and the bell then ceases to ring. These 
indications are continued whilst the engine is passing over the 
subsequent bars C, D, E, and until it arrives at the bar A of 
the next signalling section. This constitutes the off signal ; 
if the signalman had prepared No. 2 line for the engine by 
lowering the home and advance signal, No. 2, the “‘ route 
indicator ” pointer would have been deflected to No. 2 on the 
dial of the indicator, but the operation of the semaphore arm 
and the stopping of the bell would have been precisely the same. 

Assume, now, that the engine, on passing over B, has obtained 
the off signal as just described for either No. 1 or No. 2 lines, and 
that an emergency arises at or near the signal cabin, or else- 
where, which renders it necessary to stop the engine, at the home 
signals if — Under ordinary cir t , the signal. 
man would throw his home and advance line signals to danger 
This action on his part, with the line signals, 
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ensures a danger signal being given either at bar C, or D, or E, 
according to the position of the engine when the line signals 
are put to danger. It is not necessary that both the home and 
the advance should go to danger to give this emergency danger 
signal on the engine. Either of them alone is sufficient to ensure 
this being done at either bar C or D, and the advance line signal 
at danger ensures the emergency signal being given at bar E 
or E', as the case may be. 

Finally, assume that the engine has passed over a bar B 
with the line signals at danger, and before it has reached bar C 
the signalman has lowered the line signals. The small semaphore 
arm is at danger and the “route indicator’’ pointer in the 
central position and the bell ringing. On passing over bar C, 
the complete off signal will be obtained—that is, the semaphore 
arm will be lowered, the * route indicator’ pointer deflected 
to No. lL or No. 2 on the dial of the indicator, as the case may be, 
and the bell stopped precisely as in the case where the off signal 
was assumed to be obtained at bar B. 

Summary oj Indications.—Considering the descriptions of the 
operations, it will be seen that :— 

(1) The natural action of the bar A upon the engine circuits 
constitutes a signal warning the driver of his approach to a 
signalling point—that is, it is a warning signal indicating locality 
of position. 


connected and working with the levers operating the stop signals, 
home and advance, and the signalman can, therefore, only give 
the off indications by intention. It will be noticed that the 
complete off signal can only be given at bars B, C or D, by 
pulling off the home and advance levers, but that at bar E or 
E! the off signal can be given by pulling off advance signal | or 2 
respectively alone. Moreover, the pulling off of either advance 
signal alone does not energise the bars B, C or D, so that given, 
say, an engine standing at advance No. | and a train passing 
from B to D, the latter will receive no indication other than 
danger, should the signalman, at the time, lower the advance 
signal No. 1 for the train standing there to proceed. The advances 
Nos. 1 and 2 are entirely independent of the working of the 
homes Nos. | and 2 respectively, but the operation of the latter 
without the advances will give no off indication at the bars 
B, C or D. ; 

(12) Whilst in Fig. 2 the bar is shown at the 
signal, there is no reason why it and bar A should not be put at 
any further distance from the signal cabin which the exigencies 
of the service render necessary. At present, drivers can ordinarily 
see the distant signal some distance before they reach it, and 
have that much greater distance to get their trains under control 
if required. The bars A and B can be set at any point equivalent 
to such sighting distances. 


line distant 








Fig. 3—TRACK BARS AND SWITCH 


continuance of the warning signal constitutes a 
danger * condition ” relating to the step signals for the signalling 
point which is being approached. The bar A is situated at a 
distance of about 150 yards from the bar B, and the warning 
therefore, of short duration only if the stop signals 


2) The 


signal is, 
are off. 

(3) The stopping of the warning signal by the return of the 
small semaphore arm to the off position, the stopping of the 
bell, and the receipt of a “ route indication,” constitute the off 
signal, which, since it can only be given when all the main line 
signals are off, and then only by the direct intention of the 
signalman, gives the fullest possib le information with regard to 
the condition of the line. 

(4) An indication given at the first signalling bar B can be 
reversed during the passage of the train from B over the sub- 
seqvient bars to the advance signal. That is to say, an emergency 
danger signal can be given after an off indication has been given 
or an off signal can be given after an on signal has been given. 
The number of points at which these reversals can be obtained 
is only limited by the number of intermediate bars C. The 
number of bars so employed is, of course, optional. 

(5) The off signal can be given when a train is standing at 
either the home or advance signals equally as well as when 
travelling. When a train is given the of signal at the advance, 
the bars B, C and D are not energised. 


Fic.6.—Method of Mounting Contact Bar. 
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(6) The apparatus is capable of giving cautionary calling-on 
signals as well as the off and on. 

(7) The distant line signal plays no part in the working of the 
system as described and is superfluous. The system, however, 
can be worked in connection with a line distant signal. 

(8) As described, the route indications for a two-way diverging 
junction have only been referred to. The engine indicator can 
be made to provide route indications for three-way or four-way 
junetions—as shown on Fig. 1. For a three-way or four-way 
junction the bars B, C and D are duplicated, as is the line wire, &c. 

An examination of Fig. 2 shows that an indicator is pro- 
vided in the signal cabin, by which the signalman is informed 
of the condition of the electrical signalling apparatus on the 


line which he controls. Fig. 1 shows the type of indicator 
employed. The resistances are for the purpose of obtaining 
readable deflections of the cabin indicators as economically as 


possible. It forms a high resistance shunt on the engine circuit 
when the brushes are on an energised bar, and does not interfere 
with the signals given on the engine from the signal cabin. 

(10) The “ route indications ”’ are conventional, by numbers 
commencing from the left. Line signals are always erected 
relatively to each other, at diverging june tions, as the lines are 
to each other. Hence the convention is in accordance with 
the positions of the signals and the lines they control. 

(11) Currents are sent to the bars by the operation of switche 



















ordinary operation of the signals to the off position closes 
switches connecting the batteries in the cabin with the line 
wires. Of the latter there are three; one goes to the distan: 
signal, and is connected to the three bars B, C, D. One of the 
others goes to the advance signal for No. 1 line, and the other 
to the advance for No. 2 line. In each case the line wire is 
connected to the bar. Each of the line wires is provided with 
an indicator in the cabin, by which the signalman can see whether 
the bar is energised when he expects it isso, A small deflection 
only is given for this, the current being limited by the resistances 
connected to the bars B, E and This resistance in no way 
interferes with the giving of the indications on the engine. A 
much greater deflection is obtained on the cabin indicators at 
the moment the brushes br br of an engine are on an: energised 
bar, and this, if looked out for, is to some extent an assurance 
that the apparatus is in order, and that the requisite indications 
are being duly given. 

The cabin circuits are easily followed. H*' and A! are the 
levers for the home and advance line signals for No. 1 line, and 
H? and A® are similar levers for No. 2 line. The circuit set up 


by the operation of the home signal lever is not complete until 
the corresponding advance has been operated. 
hand, 
indication at the advance bar, 


On the other 
the operation of either advance is sufficient to give an 
Hence an off indication cannot 





Fig. 4—TRACK BAR 











Cire uit Arrangeme nts and Design of Indicator.—Referring to 
Fig. 2, the circuit arrangements and the design of the indicator 
¢ be seen to be simple. As already indicated, the bars A, B, 

D, E, &c., act mechanically on the shoe Sh, to actuate the 
ied nd and its auxiliary, the bell, and electrically, by currents 
set in operation by the signalman, through the brushes br br, 
to actuate the “ route indicator ’’ and indirectly the semaphore 
and bell. The opening ot the switch Sw causes the armature 
of the main semaphore coil to be released, Taising the arm to 
danger, and mechanically releasing the route indicator ’ 
pointer from its deflected position. At the same time the 
contact c is made, and contact d broken. These alterations of 
the contact ¢ and d divert the current through the bell as soon 
as the switch Sw is closed by the shoe Sh passing off the bar A. 
The armature of the main semaphore coil cannot be raised by 
the closing of Sw, because the circuit is now broken at d. Hence 
the bell continues to ring, and the semaphore arm remains at 
danger until further actions take place. The ‘‘ route indicator ’ 
has two armatures; one is @ shuttle-wound armature, S A, 
capable of turning between the poles and carrying the pointer 
at the front of the dial ; the other is an ordinary lifting armature 
LA. The shuttle-wound armature is polarised by a special 
circuit supplied from the engine battery—as shown. The 
lifting armature closes the contact 5, which completes a circuit 
through the main semaphore coils. The shuttle-wound armature 
carries a slotted sector S having 
depressions at each end. In the 
slot rides a freely pivoted rod 
which, when the sector follows 
the deflection of the armature, 
drops into one or another of the 
depressions and locks the arma- 
ture, pointer, &c., in the deflected 
position. The sector and arma- 
ture is mechanically released by 
the dropping of the armature 
of the main semaphore coils, 
through the rod r. 

When the engine passes on to 
the bar B—the small semaphore 
arm being at danger, the bell 
ringing and the “route indi- 
cator’’ pointer in the central 
position—when the stop signals 
are off for, say, No. 1 line, a 


Swain Se 
current passes from B, bY br 
and br, through the “ route 
indicator” coils to the engine frame and earth. The 


following actions take place in the indicators :—({1) The 
‘“‘ route indicator ” pointer is deflected to No. 1 on the indicator 
dial, and locked. (2) The lifting armature is raised for the time 
the current is passing through the ‘ route indicator ’’ coils and 
closes the contact b. (3) The closing of 6 sends a current through 
the main semaphore coils, which raises the armature and breaks 
the contact c and also makes the contact d. (4) The breaking of 
contact ¢ stops the bell. The making of contact d provides 
another path for a current through the main semaphore coils 
than that by 6, which is broken as soon as the brushes br br 
have passed off the bar B. Hence the semaphore indication is 
restored to what it was before the engine passed over bar 

In passing over subsequent energised bars, the action of the 
switch Sw is neutralised by the closing of the contact b, and no 
change takes place in the indication. Should the engine pass 
over an unenergised bar aiter passing over B, it is obvious 
that the neutralising of the effect of the mechanical opening of the 
switch Sw by the shoe Sh- would not take place, and indications 
similar to those obtained at bar A would be received. This is 
the basis of the emergency danger signal previously referred to, 
the de-energising of the bars being effected by putting one or 
both stop signals to danger. 

The line equipment by which the bars are energised when 
required is simple. Movement of the signal levers in the 


Fig. 5—BRUSHES AND SHOE ON ENGINE 


be given at the bars B, C or D, unless both stop signals are off 
-which corresponds to the arrangements necessary to lower a 
distant line signal under ordinary interlocking—but such an 
off signal can be given at the advance without in any way inter 
fering with the necessity for giving danger signals at the rear. 


The small tapper switches T'S! and T? S? enable the ‘‘ calling 
on” signal previously mentioned to be given. Their normul 
position is open, as shown; when closed they simply inte: 


mittently take the place of the switch closed by the advanc 
lever when the off signal is being given. As will be readily seen 
by the diagram—-Fig. 2—the direction of the currents to the 
line wire for B, C, D is different when H* and A* are operated, 
to what it is when H' and A! are operated, and the reversal of 
the “ route indication *’ numbers follows. 

Collecting Apparatus: Track Bars.—Fig. 3 shows a bar A, 
Fig. 2 with bar Bin tho distance, which, however, is shown 
more clearly in the centre photograph. A bar corresponding 
to D or E or E’ is shown in Fig. 4. These bars are of steel, of 
T section, mounted on wood blocks and porcelain insulators 

-as seen clearly in Fig. 6. The form of insulator is shown, and 
it is fixed to the sleepers’ by clips. 

Brushes on Engines.—The brushes and shoe carried on the 


Fic. 7.—Switch-Boz for Signal Levers. 
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engine are shown in Fig. 5, in one position on the engine. Details 
of the bracket carrying the brushes and shoe, together with 
the switchbox, are also shown. 

Switches in Cabins.—The form of switch used on the signal 
levers in cabins is shown by Fig. 7 and Fig 3 shows one such 
switch connected to the disc at a road crossing, where the 
dise is used for both lines. The same form of switch is used in 
connection with the lifting shoe on the engine. 

Conclusion.—A consideration of the description of the 
apparatus will show how fully the system meets the conditions 
found to be necessary in the introductory examination of the 
requirements. Further consideration will show that it is adapt- 
able in many other ways than those mentioned. 

“The arrangements by which the warning and danger signals 
are given by the mechanical raising of the shoe, obviate the 
necessity for relying upon the making of electrical contacts 
with the bars of the track for the giving of these signals, and 
any failure to make such contact has only the result of causing 
off signals to be missed, and so does not in any way result in 
dangerous action. The apparatus is self-testing during the 
whole time it is in operation. 
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RAILWAY MATTERS. 


THE Light Railway Commissioners have granted an 
order for the construction of a light railway from Hunston 
to West Itchenor, West Wittering and East Wittering, 
and for the reconstruction and working as a light railway 
of the Hundred of Manhood and Selsey Tramway. 


Ir is stated by an authority on the subject, that the 
intensity of the headlight of a locomotive should not be 
greater than 15 to 20 candle-power per square inch of its 
projected area, hence a lamp of 3000 candle-power, with 
a l6in. reflector, will give an illumination within the 
maximum limit. The chief function of a ‘headlight is 
to warn persons ahead of the approach of the train, as 
no commercially practical light would enable the engineer 
to see a dark object, like a man, more than 500ft. 


Tue War Revenue Act of the United States has given 
some work to American railwaymen. A 1 cent stamp 
has to be put on all bills of lading ; if a full wagonload is 
despatched before the invoice is issued the record of the 
weight, instead of the invoice, is to be stamped. Where a 
car is shunted from one part of a yard to another, and a 
charge is made for the services so rendered, the order to 
move the wagon must be stamped. All consignments, 
except personal luggage, carried in baggage cars must pay 
the tax, provided the carriage charges exceed 5 cents. 


At the meeting of the Illinois Electric Railways Asso- 
ciation at Chicago, on November 21st, Mr. W. F. Carr, 
Ottawa, IIl., spoke against the policy of discharging men 
who had made mistakes which caused accidents, for, he 
declared, a serious accident for which a man is to blame 
leaves an indelible impression upon his mind and makes 
him a more careful and thoughtful operative in the future. 
If, on the other hand, this same man were to be discharged, 
his place must be given to a new man, and it is very 
possible that the whole lesson of safety and carefulness 
will then have to be learned all over again. 


AccoRDING to an American contemporary, a New 
Haven railway official is quoted as saying :—‘‘ Upkeep 
of electric engines is on the order of 5 cents to 7 cents per 
locomotive mile per 100 tons of weight. Steam locomo- 
tive maintenance runs anywhere from 8 cents to 25 cents, 
depending upon nature of the coal and water used—an 
average figure of 11 cents would not be bad. With regard 
to pounds of coal burned for electric engine versus steam 
engine haul, a pound of coal burned under the boilers of 
a central electric station for such traffic will develop twice 
the draw-bar pull that would be developed if the same 
pound of coal was burned in the fire-box of the steam 
locomotive.” 

M. Secers, Belgian Minister of Marine, Railways, Posts 
and Telegraphs, recently visited the head office of the 
State Railways in Paris, where 1200 Belgians, belonging 
to his departments, had been drawn up to receive him. 
In the course of his speech, M. Segers said that the present 
war was a war of railways, and stated that the Germans 
had offered as much as £2 a day to Belgian railway fore- 
men, and 10s. a day to ordinary men, provided that they 
would return and work the Belgian railways, but these 
offers had been absolutely rejected. He also noted that 
the personnel of the Belgian railways, who had been forced 
to leave their country, would not be forgotten. Those 
who had found work, but with smaller wages than they 
usually earned, would be paid the difference, while those 
who could find no work would be paid as if they were 
temporarily unemployed. Pay offices had been established 
in Amsterdam, London and Havre. 

A COLLISION which caused injury to sixteen passengers 
and five servants occurred on November 28th at Niddrie 
North signal-box, North British Railway, and Colonel 
Druitt’s report on the same has just been issued. A light 
engine arrived on the down line, which had to be crossed, 
and go back on an up branch line. The signalman in- 
tended the engine to go into a goods line alongside the 
down main, and then, when an up branch train had passed, 
for the engine to come back by a connection, independent 
of the down main, from the goods line to the down branch 
and through a cross-over road on the branch to the up 
branch line. The signalman therefore opened the facing- 
points leading from the down main to the down goods, 
and the engine passed through them. It, however, only 
cleared the switches and did not get inside the goods line. 
Owing to its being dark at the time the signalman failed to 
notice this, and he lowered his signals for a passenger 
train along the down-main, which struck the light engine. 
The explanation of the driver of the latter was that he 
thought he would be passed through the cross-over road 
between the main lines, and so he only ran sufficiently 
far to clear the cross-over. The place is well-signalled, 
but there was no clearance bar where the light engine 
stood, for the simple reason that no engine was expected to 
stand there. Colonel Druitt suggests that a bar be added. 


THE use of sand drags where the line is level, as exem- 
plified at Earl’s Court on the District Railway, and at 
Queen’s Park on the London Electric Railway Company’s 
Bakerloo extension, is uncommon. They are generally 
employed on falling gradients to intercept wagons that run 
back or trains that get out of control. The usual method 
of intercepting runaway wagons by means of catch-points 
has been proved to be unsatisfactory in many cases, as the 
wagons have been able to attain a high speed and, when 
derailed, there has been a big destruction of stock. Sand 
drags have avoided this, as the two rails of the catch-points 
are laid in a trough of sand, through which the wheels 
plough their way and are pulled up gradually but effec- 
tually, and without damage to the stock. To prevent 
trains that have got out of control when descending heavy 
gradients rushing into danger to themselves and other 
trains, a sand drag is provided near the foot of the incline. 
This consists of a pair of parallel rails laid in troughs of 
sand. These have facing points at the beginning, and at 
the end of the trough they rejoin the running line by trailing 
points. The facing-points are coupled to a signal-box, 


and when the signalman sees that an approaching train 
is going to overrun, he opens the facing-points and the 
train enters the sand drag and is pulled up. As used at 
farl’s Court and Queen’s Park the sand drags are to pre- 
vent a train that has not pulled up in the length of the 
overlap running into the buffers of the overrun in which 
the sand drag is placed. 





NOTES AND MEMORANDA. 


VENTILATING fans were employed recently at Cleveland, 
Ohio, to force a fire extinguishing compound through under- 
ground ducts containing burning cables. Exhaust fans 
were installed at the opposite end of the duct run to remove 
the highly inflammable gases which were produced by 
the volatilisation of the rubber and paraffin insulation. 
It was not until after the cables had burned several hours, 
however, that this novel use of electric fans could be made, 
as the burning gases issuing from the conduits prevented 
men entering the manholes. While the underground 
cables were being replaced emergency service was fur- 
nished through temporary aerial conductors. 


UNDER the title of ‘‘ Light in the Home,” the last of 
his Christmas lectures was delivered by Professor Boys 
at the Royal Institution on January 9th. Dealing with 
gas lighting, the lecturer showed one of the early flat- 
flame burners giving a light of 1 candle-power for each 
cubic foot of gas consumed per hour. Then a more modern 
burner was shown, giving 2 candle-power. Various types 
of incandescent burners were next shown, and the lecturer 
mentioned the results of high-pressure incandescent gas 
lighting in the London streets, whereby 60 candle-power 
was obtained per cubic foot. In spite of these improve- 
ments, however, the lecturer declared that he would not 
have gas lighting in the home if a good electrical supply 
were available. The Professor also dealt with the science 
of illumination, as distinct from mere lighting. 





IN a paper read before the Denver Section of the Electric 
Vehicle Association of America, Mr. O. P. Fritchle described 
an interesting device for indicating the mileage available 
from an electric vehicle battery at any time. The device, 
which was first tried some seven years ago, depends for 
its action upon the specific gravity of the sulphuric acid. 
It is graduated in percentages, and, according to the 
author’s experience, has proved to be very satisfactory 
in practice. The author is at present working on another 
device to be placed on the dashboard, the previous device 
being situated in the index cell. He suggests that an 


electrical instrument, which would measure the internal | 


resistance of the battery automatically and register it 
on the dashboard, should be tried as the internal resistance 
corresponds very closely with the specific gravity of 
sulphuric acid. 


In a recent issue of Power there is described a novel 
smoke recorder for steam boiler plants. The action 
depends upon the variable conductivity of the flue gases 
according to the amount of smoke present in them. 
When the smoke is dense the conductivity is small, 
whereas the transparent flue gases from a furnace are 
comparatively good conductors. In the smoke flue there 
is a gap in the high-tension circuit of a small transformer, 
supplied from an alternating-current lamp socket, and 
there are gaps in the circuit leading to a condenser ; all 
are in parallel. When there is smoke the condenser is 
charged and this closes an electric circuit and operates a 
watch or recording clock. When there is no smoke the 
discharge occurs across the gap in the stack and nothing 
happens. By changing the length of the gaps the recorder 
a be made to record almost any density of smoke or 
umes. 


IN a paper read before the Scottish Local Section of 
the Institution of Electrical Engineers recently, Mr. J. 8. 
Nicholson dealt with the difficulty that is experienced 
when testing iron stampings at high flux densities up to 
20,000 lines per square centimetre in ensuring that the 
electromotive force in the windings of the tester should 


be of true sine wave form. He showed that the divergence | 
was mainly due to the presence of higher harmonics in | 


the magnetising current, and described a method of com- 
pensating for this by providing by separate windings the 
necessary neutralising electromotive forces of higher 
frequency -either by a short-circuited mesh winding, 
introducing a triple-frequency harmonic or by a separate 
alternator, with suitable instruments for revealing the 
correctness of the conditions. Certain correction factors 
were gone into, and the paper presented an interesting 
account of a painstaking research. 


In the course of investigations in the wood-distillation | 


industry of New York by the College of Forestry at 
Syracuse, it was found that the removal of the tariff on 
grain alcohol had hurt the market on wood alcohol in 
such a way as to make it hardly profitable to produce 
wood alcohol at this time. Chief products of the destruc- 
tive distillation of wood are charcoal, wood alcohol and 
acetate of lime. Charcoal is used for gunpowder, for fuel, 
in the manufacture of iron and for various poultry and 
animal foods. 
the dye industries. Wood alcohol is used largely as a 
solvent and for various chemical purposes. Beech, birch, 
and maple are the best woods for the production of wood- 
distillation products ; heartwood is better than sapwood 
because it does not contain so large a percentage of 
moisture. Elm, chestnut and cherry are not desirable 


woods for the wood-distillation industry because they | 


contain too much tannin, gums, &c. 


THe Marylebone Electricity Committee has presented 
a long report in which it outlines the features of the 
London County Council’s Electric Supply Bill, and con- 
cludes by recommending that a petition be deposited 
against it and also against the No. 2 Bill, in which it is 
proposed to incorporate a new power company for London. 
Important reports have been prepared upon the position 
generally by the general manager of the Council’s under- 
taking—Mr. A. H. Seabrook—and by the Council’s 
parliamentary agents, but it is not proposed to circulate 
these reports at the present time. It is stated, however, 
that although conferences have been held with the chair- 
man and vice-chairman of the London County Council 
Electricity Committee and with Mr. C. H. Merz, the 
Council’s consulting engineer, it has not yet been found 
possible to obtain the specific information required in 
order to answer the three questions which have been 
placed before the authorities concerned by the London 
County Council, namely, as to whether the Council is in 
favour of the establishment of a more uniform supply of 
electricity ; whether it is in favour of a central bulk supply 
widertaking ; 
County Council Bill. 


Acetate of lime is used almost wholly in | 


and whether if will support: the London | 


{ 
| 
| MISCELLANEA. 


| AccorDINnG to the Petroleum Review, the imports of 
| petroleum into the United Kingdom scored a record last 
year, reaching a total of 460,000,000 gallons, not including 
something like 200,000,000 gallons for Government pur- 
poses. Of motor spirit, 120,000,000 gallons were imported, 
of which 57,000,000 gallons came from the East and the 
rest from America. 

AccorDING to the Ironmonger, at the works of the 
Bethlehem Steel Company, South Bethlehem, Pennsy]- 
vania, 10 per cent. of the workmen were formerly Germans, 
but the number has now been reduced to 4 per cent. 
Bomb plots, with the object of interfering with the produc- 
tion of war materials for the Allies, are feared. A guard of 
twenty-five men is constantly on duty. and each depart- 
ment of the factory has been separated from other depart- 
| ments, while the workmen are not allowed to pass from 
| one building to another without a special permit. 


Tue Board of Trade announces that in the trades com- 
pulsorily insured against unemployment—building, -works 
of construction, engineering, shipbuilding, vehicle making, 
| &c.—the percentage of unemployment at January 15th was 
‘| 2.99, as compared with 3.37 a week before, 3.28 a month 
| before, and 5.71 a year before. These figures relate to the 
| whole of the United Kingdom, and include all unemployed 
| workmen in the insured trades. It will be seen that the rate 
| of unemployment in these trades is little more than half 
| the rate of a year ago. A chart accompanying these 
figures shows that throughout August there was a sharp 
rise in the unemployment figures to over 6 per cent. between 
August 29th and September 5th, since when they have 
fallen steadily to the present point noted above. As 
regards the uninsured trades, the number of men and 
women on the registers of the Labour Exchanges at Janu- 
ary 15th shows an increase on the figure a week ago, being 
47,059, as compared with 46,173. For men the correspond- 
ing figures were 17,285 and 18,344 ; for women, 29,774 and 
27,829. 

A MEETING of the Electric Vehicle Committee was held 
in London, under the chairmanship of Mr. R. A. Chattock, 
on January 8th, 1915. As to the standard design of 
charging station sign, the Committee decided, in view of 
| a letter received from a large undertaking, to circularise 
| the various undertakings to find out how many signs would 
| be required, so that arrangements might be made for 

their production by one manufacturer. As to the proposed 
standardisation of glow lamps for electric vehicles, an 
| intimation was received from the Tungsten Lamp Associa- 
| tion stating that it had appointed a sub-committee to 
go into this matter with the Electric Vehicle Committee, 
| and it was decided to invite this sub-committee to meet the 
| technical sub-committee of the Electric Vehicle Committee 
| at its next meeting. As regards the standardisation 
| of wheel rims for solid tires, the Committee had before it 
| the sizes standardised by the Engineering Standards 
Committee at the instance of the Society of Motor Manu- 
| facturers and Traders, and decided to recommend pur- 
| chasers of electric vehicles to insist upon having these 
| standard rims fitted. 
| Tue thirtieth annual report of the Society of Architects 
| for the year ended October 3lst, 1914, adopted at its 
| meeting at 28, Bedford-square, last Monday night, showed 
| that so far the outbreak of war had had no material effect 
| upon its progress and activities. Any contentious matters, 
| such, for instance, as the promotion of a Bill in Parliament 
| for the Statutory Registration of Architects, were, in the 
circumstances, at an end for the moment, and it was hoped 
that before the war was ended some method of adjusting 
| the difference of opinion between the society and the 
Royal Institution of British Architects as regards pro- 
cedure in this matter might be arranged. The society 
was co-operating with the Architects’ War Committee in 
its scheme for providing temporary employment for 
architects in distress owing to the war, and who were not 
eligible for active service. The work of the Professional 
Employment Committee of the Architects’ War Committee 
was being carried on at the society’s offices, which had been 
| placed at its disposal for this purpose, and the society had 
made a donation of one hundred guineas to form the 
| nucleus of a fund to provide payment for the workers 
under this scheme. The whole of the administration was 
done by the society without any cost to the Architects’ 
War Committee, so that the workers got the full benefit 
of the sums subscribed. The society was also working 
in co-operation with the Professional Classes War Relief 
Council, on which it was represented, and also with the 
Architects’ Volunteer Training Corps. All the eligible 
members of the society had offered themselves for active 
service. 

THe Wireless World for January states that in 1913, 
during the Upper Rhine reliability trials, the old Zeppelin 
Viktoria Luise, which took part in the trials, remained 
throughout their duration in constant wireless communica- 
tion with the base at Frankfort over distances up to 120 
miles, and with other stations up to 200 miles, so that a 
regular wireless service for her passengers was maintained. 
The wireless equipment of the newer naval and military 
craft is far more powerful. The aerial consists of a 3 mm. 

hosphor bronze wire, unwound to the required length— 
the full length being 750ft.—from a spool, and floating 
freely in the air when the airship is aloft. The apparatus 
itself is extremely compact, and derives the necessary 
power from a small dynamo driven off the engines. It 
weighs complete 150 lb., or, including the dynamo, 270 Ib., 
has a minimum range of 120 miles, and can encompass wave 
| lengths varying from 300 m. to 1200 m. It is claimed that 
| the danger from sparks during the process of transmission 

has been wholly eliminated. Every large aerodrome in 
| Germany, both military and civilian, has its wireless 
| station, some of which, such as those at Johannisthal, 
| Cologne, Friedrichshafen, Frankfort, and Mannheim, are 
| very powerful. In addition, the construction was begun 
| some time ago of a series of wireless stations forming a ring 
| right round the German frontiers. Their purpose is two- 

fold :—First, to enable German airships to remain in con- 

stant wireless touch with a German base during their ex- 

peditions ; and secondly to provide them with what may 
be described as a wireless compass, enabling them to fix 
| their position when out of sight of land with quite a fair 
| degree of accuracy as a result of signals from these wireless 
| Stations. 
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The Engineers’ Influence on the War. 


In some quarters a belief is making its appearance 
that the war has reached a state of deadlock, and that 
so it will continue until the sheer inability of either 
side to achieve a decisive result will induce both to 
lay down their arms. The same belief has also 
appeared in a slightly different form, namely, that 
the Germanic powers, having seen all their schemes 
of aggression miscarry, are yet strong enough to main- 
tain a decisive and impregnable defensive and are, 
in the language of the chessboard, “ playing for 
stalemate.” There is some ground for at least 
the first opinion. For five months our Navy, or the 
larger part of it, has been denied the opportunity of 
using its guns against the enemy’s fleet. For three 
months the line of trenches across the north-east of 
France has been maintained practically unchanged 
by either side. On the eastern frontier there has been 
more motion, but the swaying backwards and for- 
wards of the opposing lines contains more than a 
suggestion of kinetic equilibrium. In the Adriatic 
the French and British squadrons, while containing 
the Austrian fleet, seem held at arm’s length. For 
the time being indecision broods everywhere, and those 
who see in this a prophecy of how the war will end 
can support their views quite soundly, if they confine 
their vision to the facts accomplished. But just as 
we believe that the engineer and his art has been 
largely, if not solely, responsible for the present 
situation of deadlock, so, too, we believe that it will 
ultimately be his to break it down and permit of a 
decisive victory for one side or the other. Who else 
should have the opening of a jambed lock but the 
locksmith who made it ? 

As an instance of how the art of the engineer has 
been responsible for the creation of the present situa- 
tion let us take the obvious illustration of the aero- 
plane. The development of the military flier has 
eliminated, on all but a minor scale, what formerly 
was a most powerful mainstay of the tactician or 
strategist, to wit, surprise attacks or movements. 
“* Eye- Witness,” in his despatch published on Tues- 
day, emphasises this saying that “in no way has it, 
aviation, modified war more than by greatly eliminat- 
ing the element of surprise.” Again, the develop- 
ment of modern heavy guns has driven both sides to 
discard forts from their strategical schemes and to 
place principal faith in trench warfare with all its 
inconclusive results. The advent of the motor car 
and motor omnibus has robbed either side which 
breaks through its opponent’s line of the chance of 
attaining anything but a purely local success, for 
reserves can be rushed up in very little time from 
considerable distances on either side and to the rear. 
Still more, however, can we trace the engineer’s 
responsibility for the present situation if we look back 
a little. It is the engineer alone who has made the 
modern armies, several million strong, possible. 
Napoleon could have had an army of two or three 
million men in the field at one time so far as the 
population at his disposal was concerned. He had 
not, because, having them, he would not have 
been able to equip them, to move them, or to 
supply them with the necessary warlike stores. The 
engineer, largely by means of automatic machines, 
such as are employed, for instance, in cartridge 
making, has effected the alteration and has placed in 
the hands of politicians and military commanders the 
power of supplying large armies, whilst the develop- 
ment of railways, ships, and motor cars has pro- 
vided the means of moving them rapidly and feeding 
them better than armies were ever fed before. And 
the very largeness of the forces engaged is one potent 
reason for the position of deadlock at present existing. 
Many other instances, both on land and sea, might 
be quoted to illustrate our contention. Everywhere 
we see the engineer at work rather than the soldier. 
Analysed down, the engineers of the Germanic powers 





are fighting the engineers of the Allies, and as engineer- 
ing skill, knowledge, and resources are to-day pretty 
uniformly distributed throughout the _ belligerent 
nations or are available to them from the outside, 
is it to be wondered at that a stage of apparent dead- 
lock has arisen ? Five months ago military consider- 
ations and the organisation of resources prepared in 
peace time held the upper hand, and the enemy 
undoubtedly had the advantage. Since then the 
engineering factor has grown day by day in import- 
ance, until now it is the prime consideration. The 
united efforts of all the sciences with engineering at 
their head will ultimately settle the victory for that 
side which is best able to organise and apply them. 
Doubt has been expressed, notably by Professor H. E. 
Armstrong, ‘in his letter to the Morning Post, as to 
whether we in this country are fully alive to this vital 
aspect of the war and whether we are doing all that 
we might to secure the victory. We hesitate to answer 
that we are. Germany is not only a powerful military 
nation; her scientific and engineering attainments 
are equally great, and to surpass them an extra- 
ordinary effort must be put forth. Yet the signs are 
hopeful. That we have already countered Germany’s 
initial military superiority and brought the war on to 
a plane where other considerations have chief weight 
is all to the good and indicates on the part of the 
Allies a very rapid and effective concentration of 
technical ability and resources since the war broke 
out. Looking ahead, we may take comfort from our 
knowledge that skill and ability without the materials 
whereto to apply them can effect nothing, and that 
in this respect, while the resources of the whole world 
are open to the Allies, our enemies are restricted 
almost entirely to their own boundaries. We may 
take comfort, too, from the recollection that the 
Germans have ever been very largely a nation of 
improvers rather than initiators, while France and 
this country have time and again proven themselves 
pioneers in inventiveness. 

And yet, having said all this, we may feel a philo- 
sophic doubt, not for the present, but for the future. 
If it be true, as we believe it is, that the present 
situation of deadlock is at the bottom traceable to 
the equality of distribution of the engineering faculty 
and the means for giving it expression, have we not 
something here that in time to come will render war- 
fare impossible ? If it is not our armies, but our work- 
shops that really count, international . competition 
in time of peace will become the preserver of that 
peace. For with equality of resources the result of 
war, a deadlock such as now exists, will be known 
beforehand. Let no one, however, abate his present 
efforts because of such an abstract humanitarian 
consideration as this. It is, we fear, as yet but an 
academic speculation. For the country which initially 
possesses the military advantage will always be able 
more er less to choose the time and the place for the 
creation of the stalemate. We have not yet reached 
the limit of our destructive powers, and until we do 
we cannot expect that war will automatically become 
impossible. 


Locomotive Failures. 


On December 11th and 18th we published two 
articles by Mr. Robert Weatherburn, entitled “ The 
Failure or Breakdown of Locomotives.” The effect 
of these contributions has been to cause a good deal 
of correspondence with locomotive superintendents 
of some of our principal railways, which, amongst 
other things, has made it clear that to define a failure 
is by no means easy. That a definition is necessary 
will not. be doubted, for without it it is impossible 
for any one company to compare its position in this 
respect with other companies. We have, for example, 
the statement from one railway that its failures 
amount to no more than one in one hundred and 
twenty thousand train miles, whilst another claims 
no greater perfection than one breakdown in about 
forty thousand train miles. It is unlikely, in the 
present state of knowledge of locomotive manage- 
ment, construction and operation that there is any- 
thing like this disparity, and there can be little doubt 
that the figures are estimated on two different bases. 
We have reason to believe that if all “ failures’ 
are taken into account the proportion for British 
railways is generally about one in fifty thousand 
train miles. 

A good g general definition of a failure would appear 
to be “ anything that prevents an engine completing 
the service on which it is engaged,” but on investiga- 
tion it will be found that it needs qualification or 
enlargement. Take, for example, the case of an 
engine which is arranged to take a train from X to 
London, and on the following day, we will suppose, 
to haul it back again. In spite of some difficulty— 
leaking tubes, a defective injector or what not—it 
manages to reach London, but it is not ready when 








90 


THE ENGINEER 





Jan. 22, 1915 











called upon next day to return to X. Is that to be 
regarded as a failure or not? From the point of 
view of the traffic manager, who is but little con- 
cerned what engine hauls his train so long as it is 
powerful enough, it is probably not a failure; whilst 
from the locomotive superintendent's point of view 
the engine has not been able to carry out the duty 
assigned to it, and therefore it is a failures From 
this example we get the broad fact that a distinction 
exists between failures as the traffic manager sees 
them and failures as the locomotive superintendent 
sees them. A very similar case presents itself when 
an engine manages to pull its train into a station 
where it is timed to stop, but then has either to be 
relieved by another engine altogether or has to seek 
the assistance of a pilot. Some companies, regarding 
the matter from the traffic standpoint, would not 
call that an engine failure, whilst others would. 
There is a further complication. We may define a 
failure as some defect in the mechanical parts of 
the locomotive, including, of course, the boiler. This 
satisfies the locomotive superintendent, but it does 
not follow that it will satisfy the traffic manager. 
Take, for instance, the case where on account of 
bad coal or careless firing the tubes become bird- 
nested, with the result that the boiler is unable to 
steam freely. Here there is no mechanical break- 
down, but a failure due either to the incompetence 
of a man, for which the superintendent may be held 
responsible, or to bad coal, for which he is probably 
not to blame, or at most only partially so. Further- 
more, it not infrequently happens that some quite 
small thing goes wrong about an engine in service, 
and can be put right by the driver and fireman. 
Is such a minor mishap to be classed as a failure ? 
The case is on all fours with that of accidents to 
railway servants reportable to the Board of Trade ; 
not every little bruise and cut is entered. It is met 
in some instances by a time limit, say, five minutes 
for a passenger train and a quarter of an hour for a 
goods train. If, say, an engine was steaming badly 
owing to leaky tubes, a defect which is becoming 
increasingly common, and had to take a rest at the 
foot of an incline to get up pressure, the delay would 
be entered as an engine failure if it lasted longer 
than the times mentioned for the two classes of 
trains. Here, again, the traffic manager’s view 
prevails, for obviously whether there is delay or not 
leaks of any kind are failures from the locomotive 
superintendent’s standpoint. But there is even here 
some inconsistency. Take again the case of the 
X to London and back trip, which we have used 
above as an example. If the engine showed signs 
of failure on its arrival at London, but was put right 
during the night, and managed to take its train 
back to X on the following day, and then was laid 
up for a week for repairs, a failure would not be 
entered against it, though from the superintendent’s 
point of view there certainly should be. It will be 
readily seen, then, that there is not only no uniform 
practice amongst railway companies as to the correct 
method of estimating failures, but that there are 
anomalies in the practice of each company. It may 
not be uninteresting to our readers if we quote 
passages from letters written by several superin- 
tendents in reply to a query put by ourselves. We 
do not give the names of the companies nor of the 
writers, because until practice is unified it would be 
unfair to give the means of making comparisons. 
One engineer says: “If an engine fails to finish 
its day’s booked duty after leaving the shed, it is 
termed a failure, whether delay occurs or not. If 
an engine completes its duty and has been overheated 
during the day, and the necessary repairs are executed 
before its next booked duty, it does not count as a 
failure.’ Another writes: “If there is no delay to 
a train it cannot be treated as an engine failure, 
but if the train is delayed owing to heating or break- 
ing of any part of the engine, then I always put it 
down as an engine failure.” A third superintendent 
divides ““ engine failures into two classes ; first, those 
causing delay in service, and, secondly, those having 
to be put right at the end of the trip without delay.” 
A fourth says: “Our practice is to consider any 
breakdown causing delay as a failure. If an engine 
came off its train with a hot box at the completion 
of its work, we should not class this as a failure, 
nor should we do so if we changed engines from such 
a cause at a place where the train was timed to stop, 
provided the change did not take longer than the 
scheduled booked time to stop at that station.” 
These replies all refer to some of our greatest railways. 

It will be seen from the account of the general 
practice of British railways given above that the 
traffic manager’s point of view prevails. But no 


engineer can regard it as satisfactory or final. 
What he wants to know is how often the locomotive 
as a machine goes wrong. and some wholly different 
method of estimating failures is needed. Mr. Weather- 





burn says” point-blank that breakdowns are more 
frequent than they ought to be, and his remarks are 
no doubt based on the number of times engines have 
failed to complete their duty; if the other basis 
were taken and every time an engine required serious 
attention in the workshop was entered as a failure, 
the number would be still greater. Let us put it 
that failures amount to about one in every 30,000 
to 35,000 engine miles; is that really bad? At 
an average speed of 30 miles per hour, that means 
that an engine requires attention only once every thou- 
sand hours orso. If the engine is working ten hours 
a day, only about four times a year does it fail to 
carry out its appointed task. Furthermore, we must 
remember that many of the defects are small, and 
that some of them correct themselves or are easily 
put right in the running shed. We shall probably 
not be far wrong in saying that not 25 per cent. of 
the breakdowns are really of a serious nature. This 
means that only once a year an engine fails from some 
serious cause to do its duty. When it is remembered 
that a locomotive amongst all machines is probably 
the most severely treated, we are disposed to consider 
the record as good rather than bad. It must be 
admitted, nevertheless, that if some particular kind 
of breakdown, even of a minor character—hot boxes 
for example—occurs frequently, then there is some- 
thing radically wrong which ought to be, and could 
be, put right. But we must admit that everyone, 
and particularly the locomotive superintendent, 
would be in a better position to judge if there was 
some universally recognised method of estimating 
engine failures. 


The Chemical Industry and German Competition. 


AN expert correspondent, discussing the subject 
of the British chemical industry and German com- 
petition in our issue of August 28th, 1914, with special 
reference to the possibilities of the development of 
the former, reached the conclusion that “* the capture 
of the German chemical trade by England to any 
appreciable extent may in some cases be impossible, 
and will in most cases prove somewhat difficult of 
attainment.” Naturally it must be left to the future 
to determine definitely whether success or failure 
will attend the efforts which are being made by the 
Government and different bodies to divert various 
chemical trades from Germany to this country, and 
which, as will subsequently be shown, are fairly well- 
known in the Fatherland at the present time. The 
Germans have just recalled the circumstance that 
M. Hallet, the French chemist, in his comprehensive 
report on the International Exhibition held in Paris 
in 1900, stated that the superiority of the German 
chemical industry was an indisputable fact. Certainly 
other nations, including Great Britain, have made 
progress in the intervening years, but the Germans 
maintain, and rightly so, that they still hold the lead- 
ing position. Not only so, but they declare that they 
will be able to retain it notwithstanding the war and 
the attempted appropriation of their patented pro- 
cesses and trade-marks by other countries. At least, 
this is the opinion set forth by Prof. Grossmann, the 
Berlin chemist, in the columns of Das Neue Deutsch- 
land, whilst in other directions suggestions are already 
being made that the Government should revoke 
British patents and trade-marks registered in Germany 
by way of retaliation to the sanctioning of the use by 
British firms of German trade-marks registered in 
Great Britain. If we first deal with the relative 
positions of the two countries from the standpoint 
of foreign trade, it is found from the Board of Trade 
returns that the value of our imports of chemicals, 
drugs, and dyes amounted to £12,906,000 in 1913, 
as compared with £12,545,000 in 1912, whereas our 
exports reached £22,012,000 and £21,036,000 in the 
two years respectively. The figures indicate an 
export balance of £9,106,000 in 1913 and one of 
£8,491,000 in the preceding year. On the other hand, 
the statistics for Germany, which are contained in 
the report issued early in January by Sir Francis 
Oppenheimer, British commercial attaché at Berlin, 
show imports of the value of £21,520,000 in 1913, 
as contrasted with £20,830,000 in 1912. The exports 
amounted to £47,820,000 and £41,230,000 in the 
two years respectively. If the imports are deducted 
from the exports, it will be seen that Germany had 
a balance of £26,300,000 in favour of the latter in 
1913 and of £20,400,000 in 1912. 

The remarkable fact illustrated by the comparison 
between the two countries is that the export balance 
of Germany in 1913—the figures for 1914 are not 
available, and would be inappropriate even if at 
disposal, owing to the war—exceeded by over 
£4,250,000 the value of the total exports from Great 
Britain in the same year, whilst the surplus of exports 
in 1912 was only £636,000 less than the British exports 
in that year. Having such an enormous preponder- 





ance of the trade as is indicated by these figures, jt 
is comprehensible that the Germans regard with no 
feelings of indifference any proposals put forth with 
the object of diverting certain of their trades to Great 
Britain, although they leave entirely out of account, 
at least in so far as the chemical industry is concerned, 
what any other nations may be doing or thinking 
of doing in a similar direction. The compulsory 
working clause of the Patents Acts of 1907 has 
always remained a source of ill-humour on the part of 
the Teutons, although the grievance in this respect 
is more or less an imaginary one, because the clause 
affects British subjects equally with foreigners wlio 
hold British patents. But the Germans now possess 
other grievances against us, which they consider ‘v 
be of a more substantial character. In the first 
place, they are indignant because the Board of Trade 
is sanctionlng the cancellation of trade-marks owne« 
by Germans in England for certain chemical-pharmi- 
ceutical products; and secondly, on account of 
the compulsory grant of licences under the emergency 
patent laws, together with the great aniline dye works 
scheme. ‘The first effect of the attitude of the Boar! 
of Trade with regard to trade-marks has been to in- 
duce the Chamber of Commerce for Aix-la-Chapelle 
to demand the institution of reprisals by the German 
Government. After having had under considera- 
tion a report by an expert on the alleged infringe- 
ments, as they are termed, of certain trade-marks 11 
question, the chamber recently forwarded the report 
to the Handelstag—which is the German equivalent 
of the Chambers of Commerce of the United Kingdom 
—with a resolution asking the Handelstag in the event 
of the English Government seeking to injure the 
interests of German holders of trade-marks in the way 
mentioned, to approach the Imperial Chancellor 
with a view to all patents, trade-marks, and designs 
registered by British firms in Germany being released 
for general use, by means of an amendment of the 
law of June 7th, 1909, against unlawful competition. 
The question of the chemical trades in general, 
and particularly from the point of view of the aniline 
dye scheme in Great Britain, is set forth very clearly 
by Prof. Grossmann. As the delivery of many raw 
chemical materials to Germany is more or less re- 
stricted by the operation of the British blockade, 
the professor states that the German chemical 
industry is confronted with many new problems in 
order to provide substitutes out of the existing 
materials in the country itself. Where scientific 
and technical questions arise, he is confident that they 
will be solved, and—and this seems to us an exceed- 
ingly important matter—it may easily happen that 
the war will impart an incentive to the discovery and 
practical application of far-reaching inventions in 
the chemical industry, although for obvious reasons 
no details are given. Similar problems have to be 
handled by other countries, and reference is made 
in this connection to the aniline dyes department. 
England, we are told, is only able to produce from 
20 to 40 per cent. of the quantity of aniline dyes 
consumed annually, although 23 per cent. would, 
perhaps, be a better estimate ; but this country, he 
declares, has hitherto been unable to manufacture 
numerous dyes of special quality because neither the 
plant nor the technical experience has been available, 
quite apart from the operation of German patents. 
Although it is sought to overcome the latter difficulty 
by the grant of compulsory licences, the professor 
makes an excellent point when he states that no 
increased technical efficiency can thereby be attained, 
he apparently having in view improvements made in 
the processes in Germany as suggested by practical 
experience extending over many years. It is un- 
certain whether Prof. Grossmann had any idea that 
his observations would be read in England, since he 
states that many years would elapse before England 
will be able fully to meet her own consumption. 
The statement, nevertheless, appears to be sincere, 
as it is amplified by the remark by way of illustration 
that the Baden Aniline and Soda Works devoted 
nearly twenty years and an expenditure of many 
millions of marks before it was able success- 
fully to produce synthetic indigo on a_ large 
scale. But the professor does not entertain any 
apprehensions for the Teutonic chemical industry 
consequent upon any possible developments in pro- 
ductive enterprise abroad, which he expects to con- 
tinue even after the war with the object of ousting 
Germany from her dominating position in the world, 
for he states that the spirit which enabled the Germans 
to reach this position will still be active in the future, 
and will also enable them to retain the first place. 
The statement is decidedly optimistic, but at the 
same time it more than confirms the opinion expressed 
by our expert correspondent last August and in our 
review on chemistry at the beginning of the present 
month. 
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ENGINEERING PROGRESS ABROAD. 


Bolivia. j 

Vuiry little new railway construction is contemplated in 
Bolivia during the coming year, either by Government or 
private enterprise. The only new undertaking is that of 
the Bolivian Rubber and General Enterprise Company, 
organised with United States capital, which holds a con 
cession from the Provincial Government to construct an 
electric tramways system in the city of La Paz. Part 
of the proposal takes the form of an extension of one of 
the branches to the Antofagasta Railway station from the 
centre of the city. This portion would be built in six 
sections. A contract has been given to the United States 
_Philadelphia—firm, the J. G. Brill Company, which 
has supplied nearly all of the Latin-American States at 
some time or other with electric tramway cars, for a full 
service of both goods and passenger cars. 


Brazil. 

There is likely to be a demand from Brazil for the con- 
structional parts of a new bridge over the Guanabara Bay, 
the length being 3500 m. and the cost of which is estimated 
to be not less than 14,500,000 dols., or, say, £2,900,000. 
Those who are interested might do well to communicate 
with the British Consul at Rio de Janeiro, who would be 
in a position to place correspondents in communication 
with the concessionnaire when, and if, hesucceedsin obtain- 
ing the concession from the Government. 


Chile. 

Notwithstanding the difficulty experienced by the 
Chilian Government in financing the numerous under- 
takings which it has already set itself to complete, the 
extent of poverty among the working class born of non- 
employment is so great that some form of assisting the 
“ out-of-works ”’ has had to be adopted. This has taken 
the sensible, because reproductive, shape of putting a 
large number of men upon the construction of some new 
municipal potable waterworks in the Province of Tarapaca, 
of which particulars have already been given in these 
columns. Some 2000 labourers have already been 
engaged upon the construction, while 500 more have been 
put on grading and 3000 are employed in excavating cuts 
of the Zapiga to Arica railway. Additionally, the Govern- 
ment has decided to proceed at once with the construction 
of the following small and large branches of line for the 
main purpose of employing the thousands of men who 
have been discharged from work upon the nitrate fields :— 
From Paine to Talagante; a connection between the 
Traiguen branch and the main line; and the joining up 
of the Iquique and the Antofagasta Railways to the 
Longitudinal Railway. The plans for a large number of 
other undertakings have been prepared, and so soon as 
the material can be received the work of construction 
thereon will be proceeded with. The Chilean Eastern 
Central Railway, which has been experiencing difficulties 
with regard to the agreement in force with the British 
Construction Company, has now entered into a new 
arrangement which, it is believed, will enable work to 
proceed on the construction uninterruptedly. 


China. 

With its odd four million and a quarter square miles 
of superficial area and about 434,000,000 of inhabitants, 
the Republic of China possesses very few railways, and 
such as have been built have not proved especially 
encouraging to those who risked their money and their 
lives in their undertaking. Both British, Belgian, and 
to a more modest degree, German capital has been 
employed, and altogether, perhaps, £80,000,000 have 
been sunk in railways throughout the country. During 
last year, however, very little new construction took place, 
and it is fairly certain that this year the rate of progress 
will prove yet more disappointing. The last important 
contract entered into with a foreign country was that 
made with Belgium, represented by the Compagnie 
Générale de Chemins de fer et de Tramways en Chine, 
tinanced by a group of Brussels capitalists who had intended 
to build and equip some hundreds of miles of line upon what 
is known as the Lung-Tsin-Yu-Hai Railway. So far 
but little progress has been made, and it seems as if that 
little were destined to have been thrown away. Originally 
the line was intended to serve the different provinces of 
Kansu, Shansi, Honan, and Kiangsu, absorbing the 
already existing lines between Honanfu, Chengchow— 
where the track crosses the Pekin-Hankow line—and 
Kaifengku, thence bending slightly southward to Suchow- 
fu-—-where it crosses the Tientsin—Pukow line—and thence 
to some port yet to be determined. 

The same enterprising Belgian company signed another 
contract with the Chinese Government to build a railway 
from Tatungfu southwards through the centre of Shansi 
to Tungkwan, where it would have met the Lung-Tsin- 
Yu-Hai line, the total length being about 930 miles. All 
of the building material, as well as the whole of the rolling 
stock, were already on order in Belgium, the contract being 
such as to ensure the full operation of the principal iron- 
foundries and wagon and coach works during the entire 
winter and for some time afterwards, when war in Europe 
broke out, with the eunsequence that everything has been 
suspended. 

British contractors are also interested in railway con- 
struction in China, Messrs. Pauling and Co., who have 
built railways in all parts of the world, and notably in 
South Africa, having concluded last December a contract 
with the Chinese Government to construct a line to run 
south-west from a point on the river Yangste opposite 
Shasi, through Chanteh—where it would meet a branch 
from Changcha Shenchow-fu and Kweiyeng—joining up 
with the Yamchow—Kutsingfu line at Singyi-fu, in the 
south-western portion of the Kweichow province. A 
further line, to cost approximately £3,000,000, from 
Pukow (Wuyi) to Sinyangchow, on the Pekin-Hankow 
line, and passing through Luchowfu, Liuanchow, and 
Chengyangkwan, was also about to be undertaken, and 
may be yet. 


Colombia. 
The very poor physical condition of the Colombian 
National Railway, concerning which some comments were 





made in these columns during the visit of our Special 
Commissioner to South America, has gradually been 
improved, as much money as could be spared from the by 
no means overburdened treasury of the company having 
been devoted to putting the line into fair condition. 
Even now, however, there remains much to be™done. 
During the past year the old 35 lb. rails—the principal 
cause of so many breakdowns on the line during anything 
approaching high speed—have been replaced by rails of 
45 lb.; the idea of employing 60 1b. or 70 1b. had to be 
abandoned owing to the heavy outlay necessary. Sleepers 
and ballasting have also been considerably improved, and 
the permanent way is now considered to be in a tolerably 
safe condition. There has been no provision made for 
any further outlay upon construction work for the coming 
year. On the other hand, the Colombian Northern 
Railway has been making preparations to undertake addi- 
tional goods business, and as an earnest of its good inten- 
tions it has recently resolved to construct—not a day 
before it was required—a new passenger station at Bogota. 
A disappointing feature is the abandonment by the National 
Government of its intention to build an extension of the 
Colombian Central line from Memocén to Chiquinquira, 
which, if proceeded with, would have considerably bene- 
fited the Northern Railway. Owing to the war in Europe, 
however, the Government cannot now undertake to finance 
the new enterprise. 


Spain. 


Some heavy engineering work is being carried on in 
Spain by the Barcelona Traction, Light, and Power Com- 
pany, a concern regarding which there has been a good 
deal published of recent times. There is no question that 
the undertaking in hand is of a very ambitious character, 
calling, as it does, for the complete transformation of the 
physical features of a considerable portion of the country 
in Northern Spain. It is here that the company is carrying 
out the final stages of the big engineering projects men- 
tioned. These include the damming of an enormous 
natural gorge. At the town of Pobla there have already 
been erected a reservoir and power station developing 
4000 horse-power of energy ; just south of this spot occurs 
a deep and wide valley contracting into a narrow neck at 
the site of the town of Talarn. It is this gorge that is 
now being filled in so that the valley may be converted 
into an artificial wide lake or storage reservoir, receiving 
its waters from the impeded river Noguera Pallares, a 
tributary of the Segre, which, again, is a tributary of the 
Rio Ebro. It is believed that at the point referred to 
there can be developed about 96,000 horse-power, all of 
which will be transmitted to the city of Barcelona and the 
surrounding districts. 

Yet another of the same company’s power stations is 
situated at a small town called Seros, just south of Lerica. 
The power is obtained here by the diversion of the river 
Sefre by means of acanal 30 miles in length, resulting 
in a head of 150ft. of water. It is contemplated to develop 
here some 50,000 horse-power, of which a small proportion 
is already being supplied. Thus, if the whole of the plan 
be realised a total supply of something like 150,000 herse- 
power will be developed. The enterprise is being carried 
out by Canadian financiers and United States engineers, 
the project apparently not having commended itself to 
certain English firms with whom the same was said to 
have been discussed. The project is a joint one, being 
undertaken, it is understood, by a group of companies, 
all more or less interested in commercial enterprises of a 
like nature, such as the Barcelona Electricity Company, 
the Barcelona Tramways Company, and the Catalonian 
Railways Company. These three have now been acquired 
or amalgamated, and the entire business of supplying light 
and power seems to be centred in the Barcelona Traction, 
Light, and Power Company referred to. 


Venezuela. 


xreatly to the surprise of those who know something 
of the country and of the propensity of its people to 
become politically troublesome whenever they are most 
prosperous economically, there has been a long reign of 
almost uninterrupted orderliness throughout Venezuela. 
Although the rate of exchange is very much against the 
undertaking of new commercial enterprises at the present 
time, there is not wanting a decided activity in native 
manufacturing circles. Within the past few months there 
has been established—and will shortly be opened—a new 
and well-equipped sugar factory at Zulia, the centre of a 
rich sugar cane district. The installation is intended to 
be one of several, and British manufacturers of sugar 
mills and equipment might do well to turn their attention 
to this progressive part of South America. With proper 
guarantees, and maybe sufficient security, the Venezuelans 
are worth cultivating as customers. Another sugar- 
producing district in the same Republic is that of Yaritagua, 
in the State of Yaracuy. Upon a plantation, known as 
the Rodeo, there has already been erected one large mill, 
and others of an even larger nature may soon be proceeded 
with. The firm of Misle and Co. has established a sawmill 
in the capital, Caracas, and intends to engage in the pre- 
paration and sale of lumber for construction purposes. 








GRANTS OF ROYAL CHARTERS. 


THE announcement that the King has been pleased to 
approve the grant of a Royal Charter of Incorporation to 
the Institution of Mining and Metallurgy is one of interest 
and importance to those interested in the mining industry, 
as well as to the profession represented by the Institution. 
Its objects are defined in the Charter as for “‘ the advance- 
ment of the science and practice of mining in respect of 
minerals other than coal and of metallurgy in respect of 
metals other than iron.” The Institution was founded in 
1892, and its founders wisely based qualification for 
membership upon strictly professional lines, avoiding the 
temptation, which some other kindred societies were 
unable to withstand, to open the door wide from con- 
siderations of finance. This test for admission to its 
ranks has been maintained and strengthened in the 
intervening years and a high professional standard has 
been attained by rigidly scrutinising the statements of 
candidates for admission and by direct inquiry with a 











view to their confirmation. ‘The Council also have the 
right, which is exercised, to investigate cases of alleged 
breach of professional conduct and to expel any member 
against whom such a charge has been substantiated. In 
1905 the membership of the Institution was 1324 and at 
the end of 1914 it was 2500. The Institution occupies its 
own freehold house at No. 1, Finsbury-cireus, E.C., and 
has an ordinary income of over £5000. Its influence for 
good in the educational technical and professional world 
has well merited the recognition bestowed upon it by the 
Crown. 

It is also announced that the King has been pleased to 
approve the grant of a charter to the Institution of Mining 
Engineers. Although this institution was founded as 
recently as July Ist, 1889, the mining institutes affiliated 
with it have been in existence for many years. They are : 
—The Manchester Geological and Mining Society (founded 
in 1838); the North of England Institute of Mining and 
Mechanical Engineers (founded in 1852); The Midland 
Institute of Mining, Civil, and Mechanical Engineers 
(founded in 1857); the South Staffordshire and Warwick- 
shire Institute of Mining Engineers (founded in 1867) ; the 
Midland Counties Institution of Engineers (founded in 
1871); the North Staffordshire Institute of Mining and 
Mechanical Engineers (founded in 1872). 

A meeting of representatives of these mining societies 
was held in Sheffield in January, 1889, at which details 
for the formation of a federated institution were drafted. 
At a second meeting of representatives, held in London in 
March, 1889, by-laws were formulated and recommended 
for adoption, and on July Ist, 1889, the Institution was 
founded by the mutual agreement of these institutes, under 
the title of ‘‘ The Federated Institution of Mining Engi- 
neers,” with offices at Neville Hali, Newcastle-upon-Tyne. 

From time to time the federated Institutes have carried 
out most valuable investigations connected with mining, 
all of which have entailed considerable expenditure. The 
value to the mining industry of these reports and of the 
papers published in the “ Transactions ”’ can hardly be 
over-estimated ; but it may be pointed out that these 
publications have contributed largely to increased safety 
in the working of mines, to better methods of working, a 
reduction in the death-rate from accidents, improvements 
in mechanical appliances, and other advantages. 

After the death of Mr. H. Walton Brown on November 
22nd, 1907, the Council considered the advisability of 
removing the headquarters of the institution from New- 
castle-upon-Tyne to London, with the result that the 
present offices at 39, Victoria-street, Westminster, S.W., 
were opened on November 23rd, 1908. Since the founda- 
tion of the institution its sphere of influence has grown. 
Its membership has increased from 1239 in 1889 to 3277 in 
1914. The possession of a Royal Charter will undoubtedly 
be the means of enabling it to achieve more fully the objects 
it has in view, and to maintain the high standard of pro- 
ficiency and professional conduct among its members 
so essential to the safe working of coal mines. 








MOTOR WAGON WHEELS AT THE FRONT. 


In a paper read recently before the Institution of Auto- 
mobile Engineers, Mr. Thomas Clarkson gave the illustra- 
tion reproduced below, and remarked in connection with 











ANTI-SLIP DEVICE FOR MOTOR WHEELS 


it —A rubber-tired wheel, being designed for use on a 
hard road surface, is at a disadvantage on soft ground or 
‘a snow. The surface of the tire has no tractive “‘ bite,” 
and the rotation of the driving wheels causes them to sink 
deeper into soft ground. This difficulty is constantly met 
with in handling the motor transport in France, and is due 
not merely to bad roads but also to the fact that the 
vehicles have frequently to be cleared off the roads into 
adjacent fields so as to facilitate the movement of troops. 
To overcome this serious difficulty, an attachment to . 
driving wheels has been designed by one of our transport 
officers. This device consists of a series of steel rings 
which are secured to the periphery of the driving wheel 
by a central chain, which is provided with turnbuckles. 
An anchor chain is also provided to prevent circumferential 
slipping. ‘The device can be quickly attached and detached 
when. required, and its reliability has been demonstrated 
in actual service ; it is not suitable, and is not intended, 
for use upon a hard road surface. Some thousands of 
these ‘‘ non-skids ”’ are now in use at: the front. 
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EXTENSION OF THE BAKERLOO TUBE. 
No. ITI.* 

The escalators were supplied by the Otis Company 
and form quite a feature of this extension tube. 
There is not, as has already been stated, a single lift 
at any one of the three stations which are underground. 


| two escalators, one for ascent and one for descent. | the bottom of the escalator is capable of automatic 
| The latter, however, can, if necessary, be reversed 


Indeed, it seems very unlikely that in future any | 
lifts will be used unless in places where the depth may | 


be so great as to render the installation of escalators 
impracticable or prohibitive in cost. 
the question of the comparative cost of installation 
of the two systems, the escalator has many points 
which make it preferable to a lift. Take, for ex- 
ample, the carrying capacity. A lift of ordinary size 
with 60 persons in it is almost uncomfortably loaded, 
but supposing it to carry 60 and to make 20 trips, 
it will raise 1200° persons per hour. An escala- 


Leaving aside | 


so as to become an ascending conveyor. Between 
the two is an ordinary staircase to be used in case of 
emergency. Should, say, the ascending escalator 
break down, the descending escalator would be 
reversed and used to bring people up from the plat- 
forms, while the passengers wishing to depart would 
descend by the staircase. 

As is now generally known, the escalator is formed 
of an endless band of step carriers connected to one 


| another very much as are the links of a chain, each 


| 
| 
| 
| 
| 
| 
| 
| 


| 
l 


carrier being provided with a wooden platform to 
form a stair and being supported on wheels running on 
rails. At the entering and exit ends these platforms 
are all flush with one another, thus forming a floor, 
but when the incline is reached stairs are gradually 
formed by the passing of two of the wheels supporting 


adjustment so as to take up any slack. As j;, gj] 
escalators, there are flexible travelling hand ,jJs 
which may be seen in the going and returning posi. 
tions at E' and E respectively in Fig. 20. A typical 
view of the lower half of an escalator installatioy 
is given in Fig. 19. This shows the ascending osca. 
lator on the right, the descending—and reversi})}e— 
escalator on the left, and the emergency staircase 
in the centre. 

The breadth of the escalator stairs and also of the 
emergency staircase is 4ft. and the width of the 
escalator stairs lft. 6in., the rise of the treads being 
8in. The rises from platform level to booking },al] 
level are :—At Warwick-avenue, 34. 2ft.; at Elgin. 
avenue, 37.75ft.; and at Cambridge-avenue, 33. ft. 
We understand that the energy consumed in ac: vial 
practice by the ascending escalators averages a} ut 




















Fig. 18S—ESCALATORS UNDER CONSTRUCTION Fig. 


tor will, we understand, carry at the rate of noless than 
12,000 persons per hour with three on each step. This 
would probably make it uncomfortably crowded, but 
even with only one person on each step its capacity 
would be 4000 per hour, or equal to three and one- 
third lifts fully crowded on each journey. Then, 
again, the escalator is working all the time. People 
as they arrive can be taken up and down without any 
waiting, and this should undoubtedly make for speed 
in the handling of traffic. Of course, there are certain 
persons who at first find journeys in escalators trying 





























Fig. 20—SECTION OF ESCALATOR 


—for instance, the very old or infirm—but as these 
form but a small proportion of the travelling public, 
it is hardly to be expected that arrangements should 
be made particularly for them. Hence we think it 
may be safely said that the escalator has come to 
stop. 

The examples at the three stations—Warwick- 
avenue, Elgin-avenue and Cambridge-avenue—are 
excellent in every way. They do not, however, 
differ in anything but detail from similar escalators 
which are in operation at other stations and have 
already been described, and hence do not call 
for extensive description. There are at each station 


* No. II appeared January 15th. 


' inches apart. 


the carriers up rails at a different level to that at 
which the other wheels run. The result of this is 
that each platform is made to retain its horizontal 
position, and in doing so steps are naturally formed. 
The reverse process, of course, follows when the top 
level is reached and the supporting wheels are brought 
again to the same level. The accompanying engraving 
—Fig. 18—shows two escalators side by side, and will 
serve to make the foregoing description more clear. 
On the left will be seen the skeleton escalator without 
any platforms on the carriers, while that on the right 
has the platforms in position. The formation of the 
level portion at the bottom end will be observed, 
the platform just coming to the surface after being 
taken round the guide wheels at the bottom. 

The actual working of the stairs is shown in Fig. 20. 
This represents a cross section taken through the 
escalator near its lowest point and just at the foot 
of the incline. Each carrier is provided with four 
wheels, two at each end. The two wheels at each 
end do not follow the same path, but each runs on a 
separate rail, the two rails at each side being a few 
In the lower portion of the engraving, 
it will be seen that the wheels A, A, B, B, run on the 
rails C, C, D, D respectively, and are at the same 
level. In the upper portion, however—which shows 
the escalator just after it has begun to ascend the 
incline—it will be observed that the wheels are no 
longer at the same level, but that the rails D', D! 
have been raised considerably above the rails C', C', 
and that consequently the wheels B', B! are raised 
to a similar extent above the wheels A!, A!. It is the 
increase in elevation which causes the platforms to 
form themselves into stairs, and the decrease in 
level which causes them to assume a continuous 
flat surface at the lower and upper ends. 

The continuous bands of steps are, of course, 
caused to travel by means of toothed pinions driven 
by an electric motor through gearing. A view of 
a typical driving plant is given in Fig. 21. There 
are two motors, each of 30 horse-power. These are 
arranged end to end with their shafts in line, and 
may each be coupled by means of a clutch to a con- 
necting shaft lying between them which carries a 
worm. One motor is sufficient to perform the work 
of driving the escalator, and the second is only -pro- 
vided as a stand-by, the clutches being fitted so that 
one or other of the motors may be thrown out of 
gear. The motors, which work on direct current at 
from 500 to 600 volts, run at 650 revolutions per 
minute, and the worm gearing is 25 triple teeth of 
3.3in. pitch. The reduction is such that the escalators | 
run at about 96 lineal feet per minute, the worm 
wheel shaft carrying a toothed wheel having 36 
teeth, 6in. face and lin. pitch, which gears into 
another wheel having 80 teeth. The latter wheel 
is keyed on to the main driving shaft of the escalator. | 
The wheel over which the band of carriers passes at 





19—LOWER END OF ESCALATOR 


9 B.T.U. per hour, the descending escalators taking 
about half this quantity. The steel work for each 
escalator weighs from 25 to 30 tons and the weight 
of the steps and other moving parts is from 70 to 
80 tons per escalator. 

The general lay-out of the escalators at Cambridge- 
avenue is shown in Fig. 22. The tube containing 
the escalators is driven on an incline in the same 
manner as are the running tubes and is lined with 
cast iron segments in the same way. The interior 
diameter is 21ft. 2}in., the same as the station tubes. 
A view looking down the escalator shaft at Elgin 











Fig. 2I—ESCALATOR DRIVING PLANT 


avenue. during construction is given in Fig. 12, page 
40 ante, and a view looking up the escalator shaft at 
Cambridge-avenue, also under construction, is given 
in Fig. 13 on the same page. 

At the present time tunnel ventilating arrange- 
ments, provided by Davidson and Co., Limited, of 
Belfast, are installed at Warwick-avenue and Elgin- 
avenue Stations. The plants are arranged in rooms 
provided in the station buildings. The system em- 
ployed is as follows :—Air is drawn through the inlet 
ducts, passed through a wet air filter, and discharged 
through the outlet ducts into the tunnels, a small 
percentage of ozone being added to the air. The 
Elgin-avenue plant comprises a 40in. diameter 
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—— 
“Sirocco”? centrifugal cased fan, which, when 
running at 340 revolutions per minute, has a 


capacity of 25,000 cubic feet of air per minute. The 
fan is direct-coupled to a motor designed to develop 
g brake horse-power at 340 revolutions per minute 









deposited and washed down by means of a constant | fering with the working of the pump. By the removal 


stream of water. 


After leaving the wet scrubber | of the strainers the valves automatically shut and 


plates the air encounters a triple battery of eliminator | prevent the inlet of unfiltered water to the pump. 


plates, which are designed completely to remove all 


The Warwick-avenue plant is shown in Fig. 23, 


free moisture from the air, which then passes on as | and consists of a somewhat similar arrangement, the 
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Fig. 22—LAY-OUT OF ESCALATORS AT CAMBRIDGE AVENUE STATION 


when supplied with continuous current at any voltage 
from 500 to 600. ‘The filter or air purifier is of 
“Sirocco”? type, and consists of a galvanised sheet 
steel water tank, on top of which is mounted a casing 
of similar material. This casing is fitted with a sys- 
tem of water sprays which fill the casing with a very 
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Fig. 23—VENTILATING PLANT AT WARWICK AVENUE STATION 


fine thick mist. 


In its passage through the washer | alternating current. 





filtered and cooled air to the fan, and thence to the 
tunnels. Aconstant circulation of 125 gallons of water 
per minute is kept up through the sprays by means of 
a small pump, which is direct-coupled to a 6 horse 
power squirrel-cage motor, running at 1850 revolu- 
tions per minute on three-phase 334-cycle, 220-volt 


133% Centres 


‘ 


% 
Outline of oischerge 
duet over 


| connection with the overlaps. 


fan being of the same capacity and size as that at 
Elgin-avenue Station. The filter is of the same type, 
and works on exactly the same principle, but the 
tank and part of the side of the washer are formed in 
concrete and cement, instead of being made entirely 
of galvanised steel. We refer at greater length to 
the Davidson air filter on page 81. 

The air as delivered from the fans is taken down the 
shafts which have been used for the construction 
of the tunnels, and from the bottom of the shafts 
is led in ducts to the mouths of the tunnels, so as to 
be delivered into the latter in the direction in which 


| the trains are proceeding. 


The signalling on the line is on the McKenzie, 
Holland and Westinghouse electro-pneumatic system. 
Between Paddington and Queen’s Park automatic - 
signals have been provided which are controlled by 
alternating current track circuits. Each of the three 


| intermediate stations has on each road a home signal 


in the rear of the station and a starting signal in 
advance of it. As the running view of the north- 
bound home signal at Elgin-avenue and at Cambridge- 
avenue is very indifferent, a “‘repeater” signal is 
provided in the rear of those signals to give early 
intimation to a motorman how he may expect to find 
the signal. The same course has been adopted with 


| the south-bound home signal at Warwick-avenue and 
| at Paddington. 


This use of alternating-current track 
circuits is new to the Bakerloo tube; the only line 
of the London Electric Railways that has had them 
hitherto has been the Central London. An absolutely 
new development has also been installed here in 
Hitherto a signal has 
not been automatically thrown to danger until the 
first wheel of the train has reached the insulated 
joint at the end of the overlap. A joint is now put 
in at the signal so that the latter is restored as soon 
as the train reaches it. 

At Queen’s Park Station a signal-box has been 


| provided in order to work the points to and from the 
| carriage sheds. 
| pneumatic plant of twenty-one working and six 
| spare levers or spaces. 
| junctions 


The signal-box contains an electro- 


The trailing and facing 


with the London and North-Western 


| electric railways will be actuated from a signal-box 


The water in its passage from | 


the air is thoroughly mixed with the spray mist, and | the tank to the pump passes, first of all, through a | 


the major part of the solid matter contained in it is | primary filter consisting of a piece of wire mesh | 
precipitated into the tank. The air in its passage | stretched across the tank; in addition, a secondary | 
to the fan then encounters a battery of wet scrubbing | external filter is fitted, consisting of twin cylindrical 
plates, on which any dust particles which may not | strainers, so arranged that one of these can be taken 
have been separated by the action of the sprays are | out of action for cleaning without in any way inter- | 


on that company’s railway. The interesting feature, 
brought into use at Earl’s Court a year ago, of a sand 
drag to overcome any train entering an over-run 
at high speed, has been adopted in two places at 
Queen’s Park, and this allows for trains to be brought 
with safety up to the junction with another line on 
which a train is approaching. The signalling arrange- 
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ments have been installed by the London Electric 
Railway Company’s own forces. 

In conclusion, we desire to express our thanks to 
Mr. Harley H. Dalrymple Hay, M. Inst. C.E., the 
consulting engineer for the construction of the line, 
and to the engineering staff of the London Electric 
Railways Company, for the facilities they have given 
us for inspecting the works and for obtaining par- 
ticulars, drawings, &c. 








LETTERS TO THE EDITOR. 


{We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





BRITISH LOCOMOTIVE TYPES. 

Sur,—The table of British locomotive types published in this 
week’s issue is of considerable interest, but the note accompany- 
ing it bears evidence of hastiness, and hence does not escape 
some want of accuracy in its conclusions. 

As regards passenger tender engines, it should be pointed out that 
although the 2—4—0 type still occupies second place numerically, 
it is a rapidly disappearing design. No engines of this type have 
been built for any main line for many years, and the numbers 
in use are fast decreasing, particularly on the Great Northern, 
Great Eastern, and London and North-Western Railways. 
The 4—4—0, on the other hand, is still gaining numerically. 

A more serious error might arise from the reference to the 
4-6-0 type, owing to the omission of any distinction between 
passenger and goods classes, a matter upon which the official 
form of return is capable of improvement. The tacit assumption 
that all 4-6—0’s are passenger engines is contrary to fact. The 
London and North-Western Railway have a numerous class 
with 5ft. 3in. wheels—* 285” class—which are solely goods 
and makes up half their total number of this type. The North- 
Eastern and Great Central Railways distinguish by the style 
of painting in which category their engines are intended to be 
grouped, and we thus find that the former has only five 4-6—0’s, 
the 6ft. 8in. class “‘S.1.”, ranked as passenger engines, the 
6ft., classes ““S ” and *S.2.,” being, as is generally known, for 
fast goods work. Similarly, the Great Central has only two or 
three 4-6-0’s of the ‘‘ 423” class still running in passenger 
colours ; but in order not to appear to stretch the point, the 
whole of this class and the 6ft. 9in. outside cylinder engines 
may be reckoned as for passenger service. The others are 
unreservedly goods engines. 

This does not, of course, mean that they never haul passenger 
trains. It is known that on some lines the 0-6-0 type is so 
employed ; but it is not on that account classed as a passenger 
type. Upon the whole, it appears reasonable to take the 
designers’ own classifications as indicated above, rather than a 
lay attempt to favouritise some particular type. Similar 
conditions to those just discussed obtain in reference to the 
Caledonian, Great Southern and Western, and Highland Rail- 
An extended table would therefore be :— 


ways. 
4-6-0 4-6-0 
passenger. goods. 
Caledonian Railway .. .. .. .. .. 16 .. 7a 
Glasgow and South-Western .. .. .. 19 - 
Great Central a . nt oe oe Oe 
I G0 i) was ek, oe: e ER <8 oN oe 
Great Southern and Western... .. .. — .. .. .. 6 
Great Western Seok fiche Cie aee e eee 
Highland Raiway .. .. .. .. .. 12 19 
Lancashire and Yorkshire Railway 20 _ 
London and North-Western . 170 170 
London and South-Western ‘ a ea - 
ere ee Ron kp i wo ee 
Total 417 311 


The note on the 2-8-0, or Consolidation, engines is quite in 
error. The Great Western has not three, but fifty-six of this 
type. The Great Northern stock is given in the table as three, 
the type being introduced by them in 1913. Previous to this 
they employed the 0—8—0 type, of which they have fifty-five. 
The new 2-8-0’s have proved anything but unsatisfactory, to 
judge from the note regarding one published under ‘“ Railway 
Matters ” in THE ENGINEER of January 8th last, which evidenced 
exceptional haulage capacity. 

Regarding tank engine types, the position given to the 2-4-2 
type is inaccurate. As shown by the table, it ranks considerably 
after the 0-44 type, which indeed succeeded it on certain lines. 
Both are giving way to the 4-4-2 or 4-6-2 designs in many 
cases, although there is now considerable latitude in passenger 
tank engine types. It may be noted that the table refers to the 
conditions at the end of 1913. L. A. F. 

Birmingham, January 19th. 

{ We are not sure if our correspondent takes exception to the 
returns themselves, for which we are in no way responsible, save 
in so far as we have collected the figures together, or to our 
comments upon them. That the remark about the Great Western 
and the 2—-8—0 engines is due to a slip of the pen is obvious from 
a glance at the table; the figure for the 4—4~2’s of the Great 
Western was picked up in error.—Ep. THE E. | 


LIGHTNING RAILWAY SURVEYING. 

Srr,—A verdict was given in the courts recently which is of 
great interest to railway engineers, particularly those having 
to do with surveys. It is well known that there are almost 
innumerable methods and kinds of survey ranging from a 
definition detailed working survey, usually made at the rate of 
a few miles per week, to a “flying” survey with compass, 
perambulator wheel and aneroid, made perhaps at the rate of 
ten to fifteen miles a day. I have myself made a “ flying ” 
survey in open country by means of three of us on horses canter- 
ing from point to point. In another case in forest country a 
“flying ” survey was made by perambulator wheel, aneroid 
and compass, the bearings being taken by the compass on a 
man ahead who shouted through the forest. Preliminary 
surveys of wonderful general accuracy have been made by 
such devices. 

This particular case, however, transcends all my experience. 
A special jury has created the precedent that an engineer of 
xperience can estimate the cost of a railway and give a detailed 
schedule of all bridges, tunnels and other works, with details 
of spans, weights of steel work, volumes of masonry, &c. &c., 
by standing on the top of a mountain, and gazing in the direc- 
tion of the valley up which the railway would pass, the valley 
being no less than 200 miles in length; the mountain being 
30 miles from the valley; and there being four ranges of 
mountains between the said observer and the said valley. 
The only quicker method of making a survey that occurs to me 
is to go to sleep in an armchair and dream about it. 

January 19th. FREDERIC SHELFORD. 


SUPERHEATED STEAM. 


Srr,—I remember seeing some years ago in one of the technical 
papers a statement that a cigarette could be lighted from a jet 
of highly superheated steam produced by a flash boiler. Could 
any of the readers of THe ENGINEER who have had experience 
with flash generators confirm this, or is it fiction ? 

January 18th, W. J. Dawson. 


PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
Sor the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Manufactured Iron Position. 


Firms engaged in the finished iron trade state 
that higher prices are being forced upon them, because 
itis no longer possible to manufacture on the basis of 
a month or two ago. Uncertainties of transport are 
adding to the difficulties. Im some cases the output has 
been much interfered with by the impossibility of getting 
regular deliveries of coal and ore, owing partly to the 
commandeering of rolling stock by the Government, and 
partly to other causes, including shortage of labour in 
the pits. It is apparent that the sharp upward movement 
of prices does not necessarily imply a greatly increased 
demand. Some makers of second-class bars, who have as 
many orders on their books as they care for in the existing 
state of the market, have put up their quotations. Buyers 
have to yield to a general hardening tendency, but they 
hesitate to commit themselves beyond £7 7s. 6d. to £7 10s. 
for merchant bars. Marked bar makers are well situated, 
and present indications are in favour of the £9 basis being 
raised rather than lowered. For the present no alteration 
appears to be in contemplation. North Staffordshire bars 
are quoted at £8 to £8 5s. Makers of gas strip report 
improvement in business, and a general advance of 5s. 
has been made, bringing the quotation up to £7 5s. to 
£7 10s. A month ago strip was being sold in South Staf- 
fordshire under the £7 basis. Steel strip shares in the 
advance, most makers quoting £8 5s. Hoop iron and 
steel is on about the same level, with some producers 
offering material at £8. There is a fair amount of business 
being offered in the galvanised sheet branch, particularly 
on home account, but manufacturers are assuming a very 
guarded attitude, and are by no means disposed to take 
big contracts at the prevailing prices. Business is some- 
what cramped at £11 5s. for 24 gauge corrugated sheets 
f.o.b. Liverpool, and about £11 10s. for the home trade. 


Pig Iron Advancing. 


On ’Change to-day—Thursday—in Birmingham 
pig iron was called for on a considerable scale, and values 
went higher. Prospective buyers postponed business in 
many cases rather than contribute to an upward rush of 
prices, which it is felt would be injurious on general 
grounds, and is not justified by the intrinsic strength of 
the situation. Smelters were wary, and though a fair 
amount of business was done, it was probably not so large 
as some of the more sanguine had foretold. Beyond their 
present production, which by reason of the shortage of 
ore is a little precarious, smelters have still a certain 
amount of stock to market, and after making allowances 
for extra costs the present advance in prices should pay 
them well. There was an extraordinary variation in the 
quotations for forge irons, particularly in Northampton- 
shire forge. Early last week pigs of this description could 
have been bought at 54s., but to-day the quotations of 
representative firms ranged from 56s. to 59s. 6d. Con- 
sumers still held the value to be round about 54s., and 
were not at all reconciled to the values smelters put on 
their iron. There were more transactions in Derbyshire 
pigs for early delivery, and quotations were very firm at 
from 58s. 6d. to 61s., the first-named disappearing during 
the afternoon. The unusually wide difference between 
the values of Northamptonshire and Derbyshire pigs is 
said to be due to the fact that for most of Government 
contracts superior quality finished iron is required. 
Staffordshire cinder pig was advanced ls. per ton to 54s., 
but South Staffordshire smelters were firm for 59s. to 
60s. for part-mine forge, and 65s. for foundry quality. 
No change has been made in all-mine and cold-blast 
values. Speaking generally, it may be said that during 
the past fortnight or so Staffordshire part-mine iron has 
advanced 2s. 6d. per ton, Derbyshire iron 3s. per ton, and 
other sorts in proportion. The stringency, which is 
becoming accentuated in the pig iron department, has 
a restrictive influence on the market. It is increasingly 
difficult to cover requirements forward. As an indication 
of the appreciation of raw material, it is stated that ore 
which could be bought at 17s. 6d. only a short time ago 
is now held for something like 26s. A very striking feature 
of to-day’s market was the stringency in hematites, 
prices showing an advance of about 3s. 6d. on the week. 
Owing to the difficulty of getting supplies on the East 
Coast steel makers are buying West Coast ore on a scale 
which has for the time being upset the equilibrium of 
the market. Ferro-manganese was up as much as 35s. 
to £12, and spiegel was raised from £5 lds. to £6 10s. 
The suspension of supplies of manganiferous ore from 
Russia is being severely felt, as it is impossible to make 
up the shortage from the Indian brands. 


Dearer Steel. 


There were special demands to-day in Birming- 
ham for steel on behalf of the home Government and also 
for Russian military work. Offers for some kinds of 
steel were refused ; indeed, 500-ton to 1000-ton lots were 
not accepted. They were wanted within a month, whereas 
a number of works are already booked considerably 
beyond the new quarter. Other inquiries also could not 
be considered. In this branch of the trade, orders are 
chiefly for bars, rounds and squares, angles, plates, and 
tees. There were some heavy inquiries for billets by con- 


sumers who formerly traded with continental makers. 
The demand for steel blooms for boiler tube making 
was exceptional; makers said they were under Govern- 
ment supervision, and not allowed to quote any one yet 





awhile. All steel producers to-day could have sold a good 





deal more had they chosen to tie their hands. Prices haye 
been now advanced throughout the whole range of stag 
products, whether crude or finished. Plates have been 
officially put up 10s., and the Association basis for joists 
has also been advanced 10s. to £8, in correspondence. wit}, 
the new standard for sections, namely, £7 15s. for coy. 
tract lots and £7 17s. 6d. for lots of under 100 tons. There 
is a very active demand for all these descriptions of ste¢}, 
Prior to the official advance, makers of plates had bee, 
declining for some little time past to book business except 
at prices well over the Association basis. Producers of 
semis as well as finished sorts have their outputs prac. 
tically booked up for the present quarter, and business 
for future delivery has to be placed at prices considvrably 
increased on those recently ruling. Several firms were 
offering no Siemens billets under £5 15s. to £6, and no 
Bessemers under £5 12s. 6d. to £5 15s. In other casos 
price lists had been withdrawn, and all business hil to 
be referred by representatives to their firms. 


Engineering Activity. 

A bird’s-eye glance at current engineering 
activity in the Birmingham district, while the year js 
still only at the commencement, may be said to poveal 
an attractive picture. The extreme activity in the ship- 
building yards, the call for equipment for Goveriiment 
and other factories turning out war material, an cager 
inquiry for machinery for the creation of new industries or 
the development of old and the actual production of 
military stores by engineers all keep the Birmingham 
engineering shops busy. There is every prospect of this 
welcome prosperity continuing for some months alead. 
Railway rolling stock builders are at present keeping 
their works well employed on pretty remunerative |yusi- 
ness for the War-oftice—transport and limber wagons, 
rail cars and other heavy vehicles for military purposes, 
There is, however, some anxiety for the immediate future, 
there being little business of a normal character in hand. 
For some years past Birmingham wagon builders have 
done the bulk of their export business with South America, 
and that market at present shows little signs of improve- 
ment. There has of late been a very big demand from 
South Africa, which has in part compensated for the South 
American slump, and has largely increased the shipping 
returns. It is sincerely to be hoped that South African 
orders will continue to arrive freely. 


Engineering Labour Problems. 

The searcity of labour in the engineering and 
allied trades continues. The cry is continually for more 
men, not only in the Army, but in the labour market, 
and it is extremely difficult in all the circumstances to 
meet it. At Coventry a large number of Belgian operative 
engineers, principally from Liége, is finding employment, 
and there is presently to be a large importation of women 
and girls from Midland towns into Coventry in connection 
with the ammunition and armament industries. The 
agitation for an advance in wages in the wrought iron 
tube trade of the Wednesbury, Walsall, Wolverhampton 
and West Bromwich districts, to which I called attention 
some three weeks since, has been strengthened by the 
concession of the advance reported last week by the 
Midland Employers’ Federation of 5 per cent. to piece- 
workers and ls. to 2s. per week on day rates to the men 
employed in the Federation’s varied industries. As was 
intimated last week, the Federation advance at present 
is limited to Birmingham and the Greater Birmingham 
area, but there is little doubt that before very long it 
will have to be extended to the Black Country traces 
connected with the Federation also. Considering the 
state of trade, the present is a very unfortunate time for a 
wages demand in the iron tube trade, but all the same it 
seems likely that the Workers’ Union will continue it. 
Negotiations are also understood to be proceeding between 
the Birmingham Engineering Employers’ Association and 
the Operatives’ Federation, with a view to some sort of 
wages advance to compensate for the increase in the price 
of living which has occurred since the war. This item in 
the Midlands district is asserted by the trades unionists 
to amount to some 3s. in the pound. 


1915 Outlook for Motor Engineers. 


Birmingham motor engineers studying the trade 
outlook for 1915 are fully alive to the circumstances that 
the various new markets opened to British makers in the 
absence of German competition are shown to be worth 
over 9} million sterling. -Before these can be success- 
fully entered, however, the motor trade, alike in Birming- 
ham and Coventry and Wolverhampton, will have to 
tackle the problem of motor parts hitherto imported 
from Germany to an astonishing extent. A great and 
profitable industry could be established for the supply of 
such motor parts as light stampings of alloy and mild 
steel; heavy stampings, such as axles, fly-wheels, crank 
shafts; steel castings, particularly road wheels for com- 
mercial vehicles; pressed steel parts, such as_ brake 
drums, step irons, high-tension steel tubes and thin plates ; 
and electrical insulating material. The magneto industry 
is rapidly being established here. There is good reason 
to suppose that, following the lead of the users of alloy 
steels, the Birmingham and all-British motor trade will 
take steps to have manufactured in this country such 
parts as those mentioned above. Under these circum- 
stances, 1915 and succeeding years should witness 
increasing prosperity for the Midlands motor industry. 


Work for the Belgians. 

Up to recently the circles which are chiefly 
concerned with the reception of Belgian refugees in 
Birmingham have been kept so busy by the task of finding 
accommodation and other matters connected with sus- 
tentation, including finding situations for between 500 
and 600 of the refugees in and around the Birmingham 
works, that little attention has been given to the problem 
of the effect of their starting to work in the Birmingham 
trades upon the general labour problem. It is now felt 
that it is undesirable that the refugees should be so 
absorbed into Midland industries that they would not 
return to their own land when the opportunity offered. The 
special conditions due to the war have led to a shortage 
of labour in certain directions, and in meeting that 
shortage in so far as it could not be met from our own 
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workers, the employment of Belgians has been all to the 
vood. But those abnormal conditions will pass, and the 
continued employment of the Belgians then would only 
add to the acuteness of Midland unemployment problems. 
Clearly, the refugees must be engaged, in the main, upon 
work which would not have been done at all in this 
country but for their presence, and which may not disturb 
economic conditions here. The obvious difficulty of 
employing the refugees at all is, of course, that by doing 
vood to the refugees, unconscious injury may be done to 
our own Midland workpeople. The local authorities are 
uow therefore directing their attention in Birmingham 
to this new phase of the Belgian difficulty. For the 
present, however, so serious is the shortage of labour 
hereabouts that there is happily little fear that any 
injustice will be done to our own operatives. 


East Worcestershire Fire-brick Trade. 

The wages question in the East Worcestershire 
and Staffordshire fire-brick trade is still engaging attention, 
and the workers are engineering a new movement with 
the view to securing a uniform wages list throughout the 
whole of the districts. Something has been done towards 
this during the past twelve months by the establishment 
of a wages board, of which both employers and employed 
are members, and the operatives boast that the success 
so far achieved has “ surpassed their best expectations.” 
Much more, however, requires to be accomplished before 
entire uniformity is arrived at, and the workers seem 
determined to continue their efforts. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Prices Still Rising. 

WHILE there has been little of interest generally 
during the past week, prices are again stiffer. In pig 
iron, hematite has seen sharp advances, while prices 
of other sorts are dearer. In steel the feeling is exceed- 
ingly firm, although there is no particular change to 
note in quotations. Copper tubes are higher, as also 
English tin ingots, but there is no change recorded in 
sheet lead. 


Quotations. 


Staffordshire No. 3 foundry, 63s. to 64s.; Derby- 
shire, 63s. 6d. to 64s.; Middlesbrough, open brands, 66s. 
to 67s.; Scotch (nominal): Gartsherrie, 76s. 6d.; Glen- 
garnock, 73s. 6d.; Eglinton, 73s. to 74s.; Summerlee, 
76s.—delivered Manchester. West Coast hematite, 
88s. 6d. to 89s. 6d.; East Coast ditto, 90s. to 91s.—both 
f.o.t. Finished iron; Bars, £8 5s.; Lancashire hoops, 
£9 7s. 6d.; Staffordshire ditto, £9 7s. 6d.; sheets, £9 12s. 6d. 
Steel: Bars, £8 5s.; hoops, £8 17s. 6d.; plates for tank, 
girder and bridge work, £8 5s.; English billets, £6 5s.; 
cold drawn steel, £11 to £11 10s. Copper: Sheets, strips, 
&c., £80 per ton, small lots 10d. per lb.; rods, £80 per ton, 
small lots 10d. per lb.; tough ingots, £66 10s.; best 
selected, £68 per ton. Copper tubes, 103d.; solid drawn 
brass tubes, 9d.; brazed brass tubes, 10d.; condensed 
tubes, 10d.; condenser plates, 8d.; rolled brass, 8d.; 
brass turning rods, 8}d.; brass wire, 8}d.; yellow metal, 
plates and rods, 8d. per lb. Sheet lead, £24 10s. per ton. 
English tin ingots, £160 per ton. 


The Lancashire Coal Trade. 


The attendance on the Coal Exchange was 
rather under the average. There was considerable difficulty, 
it was reported, with regard to transit arrangements, and 
complaints were numerous as to non-delivery of con- 
signments. There was little of interest to note, except 
that prices had an upward tendency. Slack and engine 
fuel remained firm, and in some cases higher prices were 
paid for prompt delivery. House coal remained firm. 
Shipping and bunkering coal was in considerable demand, 
and sellers were overwhelmed with orders. Quotations : 

Best Lancashire house coal, 17s. 8d. to 18s. 10d.; 
good medium, 16s. 2d. to 17s.; domestic fuel, 13s. 5d. 
to 14s. 6d.; screened steam coal, lls. 6d. to 13s.; slack, 
8s. 6d. to 10s. 6d. per ton at the pit. 


Engineers and the Labour Problem. 


When, at the commencement of the war, engi- 
neering employers were urging their men to join the Army 
they entirely miscalculated the demand which was soon 
to follow for their services at home. As I have previously 
stated in this column, Manehester and the district imme- 
diately adjacent has supplied over 60,000 men for the 
two branches of his Majesty’s service, and of this number 
it would be quite safe to say that 10,000 have been taken 
from the engineering works. The majority of these have, 
of course, joined regiments in which their technical skill 
will be of little or no use. Never in the country’s history 
has the state of employment in the engineering trades 
been so satisfactory. The trade unions have a lower 
percentage of unemployed than has ever previously been 
known. The steam engine makers are said to have only 
ten men unemployed out of over 17,000, and in the Amal- 
gamated Society of Engineers the percentage is little, if 
any, higher, the unemployed in the United Kingdom 
numbering 1031 out of a membership of 155,825. Two 
shifts are being worked in many of the local establish- 
ments, and where this is not possible all the overtime that 
can be crowded in is being worked, and still the employers 
are being constantly urged by the War-oftice and Admiralty 
to press forward their deliveries. It seems quite impossible 
to get more work out of the shops than is already being 
done, unless the employers are assisted either by the 
trade unions or the Government. The former can render 
considerable service by relaxing their rules during the 
period of the war to permit unskilled labour to make up 
the shortage. With regard to the manning of machine 
tools, the employers have, of course, a perfect right to 
appoint whatever men they please—a point that was 
settled some years ago by the terms of agreement which 
closed the memorable lock-out. The number of fitters 
available is, however, totally inadequate if the “ fighting 





machine” is to be kept supplied with material, and it is 
proposed to fill up the gaps which the trade unions are 
unable to do by utilising whatever labour is at hand. 
The Employers’ Federation is willing to guarantee in 
return for the concession that when peace has been restored 
the status quo shall be resumed, and is also prepared to 
pay full trade union wages to the unskilled men drafted 
into the skilled ranks. More than this can scarcely be 
expected, and it is to be hoped that the trade unions will 
prove their loyalty in the time of national stress by 
acquiescing. The objection raised by the trade unions 
with regard to the utilisation of unskilled labour is that 
the guarantee of the Employers’ Federation would not 
apply to non-federated firms, and they wish to have a 
Government guarantee that the men recruited for the 
purpose of temporarily supplying the shortage during 
the war shall be removed after the war. Whether the 
State cares to add another to its many duties at this 
juncture remains to be seen. Although no details have 
been made public, there is a general impression that at 
the meeting in Sheffield last week between representatives 
of the employers and of the Amalgamated Society of 
Engineers a working arrangement was reached. In the 
meantime I hear that representatives of the Government 
are at present visiting the engineering works in this 
district to ascertain the percentage of workers engaged 
upon work for the War-office and Admiralty. Whether 
this is with the view to adjusting the supplies of labour 
more equally in the different localities or with the object 
of obtaining further recruits for active service is not 
stated. 


State-aided Dye-stuffs Scheme. 

The Bradford Dyers’ Association has decided 
to send a letter to Sir W. Plender, as a representative of 
the Board of Trade, suggesting an amendment to the 
Government’s dye-stuffs scheme. In this the Association 
suggests that instead of the State-supported company, 
which has already been discussed, there should be a system 
of grants in aid of privately owned works to enable the 
existing plants and works to be extended. An immediate 
grant of £500,000 is suggested, and annual grants for a 
period of ten years equal in amount to the sums to be 
raised by the trades interested. It is submitted that by 
this arrangement the assistance of the Government would 
be more effective and more rapid in its results than would 
be the case with a State-controlled company. 


Manchester Association of Engineers. 

The seventh meeting of the session will be held 
to-morrow (Saturday), when a paper will be read by 
Mr. Frank Foster, M.Se., entitled ‘‘ Essential Principles 
of Engine Design and Materials of Construction.” 


Liverpool Engineering Society. 


As far as can be ascertained, there are now 
twenty-nine members, associate members or students of 
this society serving with his Majesty’s forces. The names 
include those of the honorary secretary, Mr. T. R. Wilton, 
who is Captain of the Lancashire (Fortress) Royal Engi- 
neers, and Mr. J. R. Davidson, honorary treasurer, who 
is Lieut.-Colonel in the 10th (Scottish) Battalion, the 
King’s (Liverpool) Regiment. 


BaRrRow-IN-FurRNEss, Thursday. 
Hematites. 

There has been a further increase in values in 
the hematite pig iron trade. Makers are now quoting 
parcels of mixed numbers of Bessemer iron at 87s. 6d. to 
88s. 6d. per ton net f.o.b., and there is every reason to 
expect that there will be a further jump. Special brands 
of iron are up to 93s. 6d. per ton. These are rates that 
are higher than has been the case for a very considerable 
time. Warrants, too, are again higher, and now 80s. per 
ton net cash is being quoted. Makers are experiencing 
a fuller demand for iron, and can easily dispose of the 
whole of their make, and it is going into prompt con- 
sumption. Steel makers in the district are accounting 
for agood tonnage. The whole of the trade being done is 
on home account. Steady deliveries have been made for 
some weeks now to Scotch ports. Throughout the district 
there is marked activity, which is likely to continue 
for some time to come. The stores of warrant iron repre- 
sent in the aggregate 3962 tons. 


Iron Ore. 


The iron ore trade is well employed for the most 
part. The demand is fuller and prices are higher, with 
good average sorts at 16s. to 18s. and the best ores are at 
23s. 6d. per ton net f.o.b. The demand for Spanish sorts 
is steady, but the deliveries of late have been less on 
account of the fact that there has been a stoppage at 
some of the mines in Spain. This ore is up to 20s. to 2l1s. 
per ton delivered to West Coast furnaces. 


Steel. 


There is activity to note in the steel trade. At 
Barrow the rail mills are busily employed, and there is 
briskness in the plate mill, whilst the hoop and wire works 
are busy. At Workington the rail mills are full of life, 
and some of the other departments are active. The general 
demand for steel is good, with prices showing a tendency 
to increase. Rails of heavy section are quoted at £6 7s. 6d. 
to £6 12s. 6d. per ton, with light rails at £7 15s. to £8, 
and heavy tram rails at £7 15s. per ton. For steel ship- 
building material there is a steady request, and ship plates 
are at the recently advanced rate of £8 to £8 2s. 6d. per 
ton, with boiler plates at £8 15s. to £9 per ton. For 
billets there is a steady demand again, and the price has 
been lifted to £6 5s. per ton. Hoops are doing a fairly strong 
business at £9 5s. per ton. 


Shipbuilding and Engineering. 


These trades are fully employed, more especially 
in the engineering and gun departments. More and more 
men have been put in the engineering shops, including 
a number of Belgian engineers, shell makers, &c. 
Vickers Limited have appealed to all householders in 
Barrow to lend a hand in finding house room. The lack 
of houses in Barrow is keenly felt, but the cost of building 





has increased so heavily that builders are not inclined to 
open out much. In the meantime, however, several 
hundred houses are being put up on Walney Island in 
Vickerstown and other parts of the borough. 


Fuel. 


There is a good demand for coal, and steain sorts 
are at 16s. to 18s. per ton. For coke the demand is fuller 
than for some time past, and East Coast qualities are at 
22s. to 23s. per ton, with Lancashire coke at 17s. per ton 
delivered. 


Shipping. 
There is a fair amount of activity in the coasting 
trade with shipments of pig iron and steel rails, and some 
large imports are being made of motor spirit. 








SHEFFIELD. 
(From our own Correspondent.) 
The Outlook. 

In conversation a few days ago with the general 
manager of one of the largest steel works in this district 
I learned that there had been rather a check experienced 
in the volume of general business coming to hand on over- 
sea account, but that this need cause no uneasiness, 
because the immediate prospects are excellent. There 
are within sight even now very large orders in the way of 
railway material for India, South Africa, Australia, and 
many parts of the Continent, whilst regarding the home 
trade for steel products of various kinds every week seems 
to witness an improvement. This was fully borne out by 
a leading official at another great works here, who told 
me that the work in hand for France and Russia alone was 
simply stupendous. The only trouble about the latter 
was how to get the stuff there. Another month or 
two, however, will bring us near the time when the 
port will be once more free of ice, and there will then 
doubtless be experienced one of the busiest shipping seasons 
within memory. The problem of exceedingly high freights 
is one which is disturbing the minds of manufacturers at 
present; but the fact that much of this trouble arises 
from the scarcity of tonnage only goes to support the belief 
that the shipbuilding trade is on the eve of a boom, which 
will be a good thing for many departments of the Sheffield 
steel works. 


Auxiliary Armament Firms. 

Reviewing the position since the opening of the 
new year, the official referred to said that although the 
rising values of pig iron had caused an advance in the 
price of steel products generally, manufacturers have 
full order books and are likely to have for months ahead. 
One of the most encouraging features is that orders for 
railway material on home account are more pientiful, and 
it may with truth be said that all branches of the iron and 
steel industry have a good outlook for some time ahead. 
But important as the “general” side undoubtedly is, 
the volume of Government work puts it all into the shade. 
Few realise how many of the smaller firms are now busily 
engaged on Admiralty and War-office orders. The con- 
tracts are taken by the large armament companies, which 
make themselves responsible for work which is given out 
to other firms to do, with the result that many of these 
auxiliary firms are now busier than they have been for 
some years past. As a rule the jobs allotted to them are 
of the simpler engineering kind, such as shell turning— 
work which ordinary mechanics can easily manage—but 
I was given to understand that additional safeguards are 
provided by the armament firms in the shape of expert 
mechanics in war material, who are able to act as super- 
visors at the auxiliary works. 


A Case for Government Help. 


The South American market is an important one 
for Sheffield steel manufacturers, and its depressed con- 
dition has been rather badly felt here; but unless any- 
thing unforeseen occurs there appear to be prospects of 
an improvement before very long. Crop estimates are 
quite promising, and as that is a large factor in the question 
there are hopes that a few months may see an appreciable 
improvement in that country. The United States have 
improved their buying of steel from this centre and Italy is 
a larger customer of late; but Canada still lags behind and 
is now a considerable way below normal. With a financial 
revival in the Dominion, however, there should be some 
good contracts to be obtained from that quarter. Heavy 
engineers are very well employed and work in connection 
with the construction of railway locomotives is fairly 
brisk. But in light steels used in motor car and aeroplane 
building, especially in the case of bullet-proof steel, pro- 
duction is at high pressure. As will have been already 
inferred, rolling mills are exceptionally busy on material 
required for war purposes, and cutlers, although consider- 
ably over-booked with Government orders, are finding 
that on the general side business has fallen off since January 
was entered upon. Silversmiths, faced with the prospect 
of a prolonged slump, have turned their attention in several 
cases to the production of swords and other military 
accoutrements. In my previous letter I spoke of the 
manner in which manufacturers here are handicapped by 
traffic congestion on the railways ; but a similar state of 
things, if not much worse, prevails at the ports, Liverpool 
being especially troublesome in that respect. The 
depleted ranks of dock labour is one of the reasons of the 
congestion on the Mersey, but the main difficulty is, as 
already explained, the shortage of tonnage. That can 
only be overcome by the utilisation of some of the interned 
bottoms and the building of new vessels ; but the question 
of congestion on the railways, it strikes one, might be met 
by some Government measure. I made a similar suggestion 
last week, and repeat it now, because it is felt in this district 
keenly that something should be done, and quickly. As 
a matter of fact, there is almost any amount of general 
work to be obtained if delivery could be anything like 
guaranteed, but because finished products are held up at 
works or in railway depéts, and only Government work 
has any decent chance of getting through to the coast or 
any other destination, manufacturers are becoming dis- 
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couraged in their attempts to capture new markets and 
to keep business going as usual. There surely must be a 
solution somewhere of the difficulty. Government material 
must be given the preference, but is it impossible for cer- 
tain hours or trains to be reserved entirely for the trans- 
port of general trade ? In any case the present state of 
congestion is like a tight grip upon the throat of general 
industry, and unless some means are discovered of loosen- 
ing that grip general trade will be throttled. 


Round the Works. 


Some idea of the new light steel business coming 
to hand may be gained from the fact that orders booked 
during the past few days include steel for Sumatra, 
Dunedin, Savanilla and Montreal, Chicago and New York, 
beside other places in the United States. Some good 
orders for shovels have been taken for Johannesburg and 
Cape Town, and for files for Hong-Kong, Cape Town, 
Rangoon, Montreal, Sekondi, Shanghai, and Italy, tools 
for Caleutta and West Africa, cutlery for Toronto, Calcutta, 
and Brisbane, hardware for East London and Toronto, 
springs for Calcutta, and drills for Cape Town. The 
Admiralty is requiring 160,000 large clasp knives pro- 
vided with spikes. 


The Engineers’ Conference. 


A week ago I mentioned that the conference had 
been resumed between the Engineering Employers’ 
Federation and the Amalgamated Society of Engineers 
and kindred unions. The proceedings had been adjourned 
two or three weeks before, and representatives of both 
sides reassembled at the Royal Victoria Station Hotel on 
Wednesday and Thursday of last week. No conclusion 
was arrived at on the first day, but on the second an under- 
standing seems to have been reached—although the con- 
ference was strictly private—which should result in a 
greatly improved output of engineering work in connection 
with armaments and other war material. The question 
before the conference was as to devising a method whereby 
that end might be attained to the satisfaction of both sides, 
the employers’ suggestion being that unskilled labour might 
be substituted for semi-skilled labour on certain kinds 
of work, releasing the semi-skilled labour for skiiled 
work and leaving engineers free to take up more responsible 
duties in the great works engaged on Admiralty and War- 
oftice contracts. From the men’s point of view the diffi- 
culty was with regard to the wages question. What the 
actual terms are is not divulged, but the men’s representa- 
tives appeared to be satisfied as they left the conference, 
and it was stated that the proceedings had been quite 
amicable. But whatever these terms may be, they are of 
a temporary nature, it being understood that at the close 
of the war the old regulations are to be reverted to. Both 
sides are to be congratulated that a conference of the kind 
could be so successfully carried through, and it is to be 
hoped that the same good spirit will come to the rescue of 
the colliery owners and miners in West Yorkshire, and 
so prevent any attempt at a strike—which in all probability 
would not be permitted by the Government at a moment 
like this. 


Pig Iron and Bars. 


The pig iron market is showing a remarkable 
development of strength, although it is still contended that 
the heavy advances made are largely the result of bull 
speculators. To a considerable extent, however, it is to 
be attributed to the difficulty in securing adequate ore 
shipments. This, in turn, is due in some degree to rapidly 
rising freights, though matters in that direction have 
reached such a pass that the Government may possibly 
take steps to alleviate the position. East Coast hematite 
was actually quoted this week, delivered Sheffield, at 96s.; 
but I should say that that was an extreme figure, a shilling 
or so less being nearer the general quotation for mixed 
numbers. Even so the East Coast make stands higher 
in value at the moment than West Coast hematite, which 
is mentioned delivered in this district at about 95s. 6d., 
though it could probably be bought at less. It is a very 
rare thing for the East Coast market to be above that of 
the West Coast. Lincolnshire pig iron appears to be off 
the market altogether so far as quotations are concerned, 
but makers can get rid of as much basic iron as they can 
turn out. Derbyshire forge and foundry irons are about 
54s. 6d. and 58s. respectively, though some makers are 
asking Is. and Is. 6d. more even as bottom figures. In 
the pig iron markets generally there is a fair amount of 
buying and specifications are pretty plentiful; but there 
is just a tendency appearing now for consumers to hold off 
where possible until they can see better the course things 
will take. Some believe the present advances will give 
way to reaction before long, and others that the top of 
the market has not yet been seen. Regarding East 
Coast hematite ore deliveries are so bad that makers are 
stated to be endeavouring to insert a clause in contracts 
with iron consumers, providing that in the event of the ore 
costing more than at the time a contract for hematite iron 
was made, the contract price of the latter should be raised 
proportionately. A merchant friend with a long experience 
tells me he has no recollection of such a suggestion ever 
having been made before. Bar iron remains at £8 5s. 
for Crown bars. Makers, although not sharing in the 
**boom’”’ to the extent steel manufacturers have been 
doing, are indirectly affected, and trade with them is 
reported to be very much better than a month ago. 


Billets. 


The demand for Siemens steel particularly is 
enormous, and on Government account both Siemens and 
Bessemer departments are kept very busy, there being 
really little to spare for other requirements, whatever the 
call for it might be. Both these makes of acid steel are 
stated to have advanced, but in other quarters I learn that 
the quotations are still about £9 for Siemens and £8 10s. 
for Bessemer. Basic billets, too, are a very strong market, 
though £7 for hard qualities and £6 10s. for soft probably 
represent values. Scrap iron and steel have hardened in 
sympathy with other departments. 


Fuels. 


The heavy demand in the steel branches is having 
a hardening effect upon collieries and an advance of from 





ls. to ls. 6d. per ton on steam coal prices is easily obtain- 
able. A considerable number of inquiries, some of a 
speculative character, is about, and many sales have 
recently been made for spot and forward delivery at 11s. 6d. 
to 12s. 6d. per ton, or ls. to ls. 6d. above the figures of a 
month ago. Trawler owners are stated to have fixed up 
contracts in South Yorkshire and Derbyshire for about 
100,000 tons at prices from 10s. 6d. to 11s. 6d., and whilst 
most railway companies made their arrangements over the 
present year at the end of December at about I1s., those 
who held out for something lower will now have, from all 
ap ces, to pay ls. more. It is moreover considered 
quite possible that with the reopening of the shipping 
season an even higher level of values may be seen. Under 
the circumstances collieries are not keen about forward 
business. Coke is in full demand, the market showing 
much greater strength than at the beginning of*the year, 
and patent is easily obtainable at from 12s. to 13s. per ton 
on rail at the ovens. 
LATER. 

There has been a further sensational rise in the hematite 
market, prices having changed almost hourly, and there 
are no fixed quotations. The latest price quoted for 
East Coast mixed hematite was 100s. at Sheffield. Lron 
is badly needed. A similar advance has taken place in 
billets, quotations for which have been withdrawn. 
Values are said to be 10s. higher than last week for all 
classes of billets. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Position. 

On all sides there is a growing feeling of confid- 
ence of improved trade in the near future, notwithstanding 
the many obstacles created by the war. In the trades 
engaged in the supply of war material the utmost pressure 
continues for early deliveries. But outside this there is 
an undoubted expansion of smaller dimensions in a number 
of industries not directly associated in the production 
of war munitions. Up to now the trades unions, while 
securing for their members a share of the prosperity which 
has come to the industries to which the Government 
have made special calls, have worked loyally with the 
employers to ensure a satisfactory output. It is essential 
in the national interests that the labour spared from the 
Army should maintain the maximum production. Un- 
fortunately, the recent patriotic action of the Cleveland 
miners’ leaders who, having the best interests of the 
country at heart, urged the men to forego the Christmas 
and New Year holidays, has aroused a good deal of adverse 
criticism in one quarter of the district under the control 
of the Association. Commenting on the attitude of these 
men in his quarterly circular, Mr. Harry Dack, the pre- 
sident, says he is afraid they have failed to realise the 
importance of their trade to the Government in the 
present crisis. ‘‘ The fear has been expressed,” he con- 
tinues, “‘that our action will be used against us in the 
future, but while I admit that our employers are keen 
business men and are bent on getting as much as possible 
out of the industry, I cannot bring myself to believe they 
would act so meanly with us. On the contrary, I venture 
to say that we have very much strengthened our position. 
I have already received a letter of appreciation from the 
manager of a very important steel works, acknowledging 
that without the assistance of the miners they could not 
have supplied some very urgent Government orders, as 
they happily have been able to do. I trust those who 
doubted the wisdom of our attitude will realise that we 
are passing through a crisis such as they or their fathers 
never experienced ; therefore, everyone is called upon to 
make some sacrifice for the common weal.” Railway 
congestion and the scarcity of shipping continue to trouble 
manufacturers. The difficulty of obtaining freights for 
general merchandise is now greater than the problem of 
getting the goods to the port, the railways naturally 
giving preference to military and Admiralty material. 


Shipowners and Freights. 


The alarming increase in freight rates is arousing 
widespread attention. So seriously have shippers been 
hit that many of them are asking for Government inter- 
vention. Within the last few days a storm of criticism 
has arisen, having for its object the making of the ship- 
owner the villain of the piece, and the check advocated 
is the Government control of merchant shipping. The 
State is to step in and rates are to be reduced to a “‘ maxi- 
mum,” in defiance of the tempting offers of foreign 
charterers and the dazzling profits of neutral shipowners. 
This State control of the freight markets of the world, 
it is needless to say, is impracticable—as impracticable, 
in fact, as have been past attempts to prevent freights 
from dropping below what. shipowners considered to be 
a “profitable minimum.” Of course, the Government 
has not very far to go in search of a precedent in this 
matter. It took over the railways and also actively 
intervened in banking and Stock Exchange operations. 
But whatever be done, it should be possible to discuss the 
question without wild talk about the rapacity of ship- 
owners. There are several reasons why freights are high. 
One of these is the higher rate of wages, another is the 
enhanced insurance premiums, and a still more important 
one is the scarcity of tonnage. A large number of ships 
have been sunk by the enemy, and still more are detained 
in enemy ports; while shipbuilders are so busy with 
Admiralty work that they cannot execute orders for the 
mercantile marine. But more important still is the vast 
amount of tonnage which has been taken up by the 
Admiralty for transport work. The figures would cause 
not a little surprise if they could be made public. When 
there are fewer ships, freights must rise proportionately. 
Probably freights have in many instances risen more than 
proportionately, but the shipowner would be rather more 
than human did he not make the best terms with the 
merchants that circumstances permit. The liberation 
of German prize tonnage, which is now proceeding, will 
no doubt do much to relieve the situation. It may be 
found, however, that the real solution of the difficulty 
will be accelerated despatch at the great ports of the 
world. With vessels lying weeks at the French ports, 





with dockers in possession of the labour market at home 
ports, with the biggest ports on the continental seaboard 
absolutely closed,gand with , vessels sometimes} unduly 
delayed in the narrow seas, the only wonder is that 
freights have not mounted higher. , At the same {ine 
there is no reason why shipowners”should have things 
both ways—why, having got an enormous rate to cover 
the usual conditions of the times they should also i).ist 
upon being paid double and even treble the demurrage 
which is stipulated in the Mediterranean Charter Party. 


Cleveland Iron Trade. 


Notwithstanding the fact that the output of 
Cleveland pig iron is in excess of requirements, quotati ng 
continue to move steadily upward. The trade posit; 1, 
however, is one of altogether unprecedented difficulty ond 
uncertainty. The advance in prices which has taken 
place during the past few days is satisfactory to mak«rg 
who have their own assured supplies of ironstone, ins. 
much as at 57s. No. 3 Cleveland can be made at a pro. 
But ironmasters not so situated declare that the ste: \y 
increase in the costs of production, dus to the shortag. of 
ore, makes manufacture at below 60s. per ton unprofita! ;'», 
There are continued complaints of insufficient deliveries 
of Cleveland ironstone, and a number of both hemat:is 
and Cleveland furnaces are on slack blast owing to tiie 
difficulty in obtaining ore and stone. The home demaid 
certainly continues very good, but shipments for obvicis 
reasons have shrunk to almost vanishing point. Thee 
is plenty of iron to get away, but there are no boiis 
available. The trade with Italy is being affected by t\:o 
abnormal freights, for American iron is being sent to t 
Mediterranean at a cheaper rate than is Cleveland ir: 
Nearly the whole of the deliveries of pig iron from t}\is 
district to Scotland are going by rail, with the result that 
very large numbers of* trucks are being used to conv: 
pig iron to consumers north of the Tweed, to the inco 
venience of other ordinary trade. The general mark: + 
quotation for No. 3 G.M.B. Cleveland pig iron is 57-.; 
while No. 1 is 59s.; No. 4 foundry, 56s. 6d.; No. 4 forg., 
56s.; and mottled and white iron, each 55s. 6d.—all fo: 
early delivery. 


Hematite Pig Iron. 

The hematite position is even more difficult 
than that of Cleveland iron. The makers, confronted 
with the probability of a total stoppage due to lack «ot 
ore, are keeping out of the market altogether, save for the 
sale of a few small train lots in exceptional circumstances. 
As a whole, makers have sufficient supplies of ore to carr, 
them on for some five Or six weeks, but failing some chang: 
in the situation in the meantime, the furnaces will there 
after be compelled to close down. It is not the high 
freights, but the actual shortage of tonnage that is the 
real menace. Boats, it seems, cannot be persuaded to 
come to the North-East Coast, at all events in numbers 
sufficient to assure an adequate supply of ore. There 
have been negotiations with the railway companies as 
to bringing the ore overland from the West Coast, Heysham: 
being the point most favoured. But the difficulty in 
this case is the lack of trucks. The companies do not 
appear to be able to guarantee trucks, and the works 
themselves are not inja position to fill the gap. At the 
moment it is impossible to give any other than a merely 
nominal quotation for hematite. It is certainly not less 
than 90s. for East Coast mixed numbers, and a sale is 
reported to have been made at as high a figure as 95s. 
These prices establish new records, the previous highest 
being 68s. 10}d. in the year 1900. 


Iron-making Materials. 


The foreign ore trade is paralysed by the famine 
in tonnage. It is reported this week that a freight of 15s., 
Bilbao—Middlesbrough, has been paid, the extra burden 
being shared between buyer and seller. On the basis 
of 15s., the quotation for best Bilbao Rubio of 50 per 
cent. quality, ex ship Tees, would be somewhere about 
28s. per ton. Coke is rather stiffer, in view of the all- 
round rise in values, but sellers continue to quote 17s. 9d. 
for good medium furnace kinds delivered at the works. 


Manufactured Iron and Steel. 


The situation in the manufactured iron and 
steel trades is very encouraging. Most of the works are 
being kept going at full pressure, the activity being 
noticeable in almost every department, and especially 
those engaged in the production of war material. A 
better inquiry is being experienced from home customers, 
though in not a few. sections manufacturers are so en- 
grossed with war orders that they have not the time they 
would like to attend to the ordinary commercial demand. 
The boom in the shipbuilding trade is responsible for « 
big influx of new work, while some movement is reported 
in the steel rail trade. A rather important contract for 
the North-Eastern Railway Company has been split 
up within the past few days amongst a number of Northern 
firms. The Cleveland works which have participated in 
the order are Bolckow, Vaughan and Co., the North- 
Eastern Steel Company, and the Cargo Fleet [ron and 
Steel Company. The first-named firm has also booked 
a big order for steel rails from the War-office. Values 
all round are very firm. The following are the principal 
market quotations :—Common iron bars, £8 to £8 2s. 6d.; 
best bars, £8 7s. 6d. to £8 10s.; best best bars, £8 15s. 
to £8 17s. 6d.; iron ship plates, £8 ; packing iron, £6 10s.; 
iron ship rivets, £9 to £9 5s.; iron engineering angles, 
£7 15s.; steel bars, Siemens, £7 15s.; steel bars, basic, 
£7 15s.; steel ship angles, £7 15s.; steel ship plates, £8 ; 
steel boiler plates, £8 15s.; steel engineering angles, 
£6 10s.; steel sheets, singles, £8 5s. to £8 7s. 6d.; steel 
sheets, doubles, £8 10s. to £8 12s. 6d.; steel strip, £7 10s.; 
steel hoops, £8 5s.; steel joists, £7 17s. 6d. to £8—all 
less 24 per cent. Heavy steel rails, £6 10s.; steel railway 
sleepers, £7 net. Cast iron columns, £7 7s. 6d.; cast iron 
railway chairs, £4 10s.—f.o.r. at maker’s works. 


The Coal Position. 


In spite of the ever-increasing rates of freight 
the coal market continues to grow in steadiness, and in 
some sections producers are actually advancing their 
quotations. What is more, producers are taking a less 
negative view of the possibilities of speculative business. 
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Up to a week or two ago their attitude was more or less 
non-committal. The position taken up was that the 
coals would be available for sale, but that buyers would 
only be allowed to take them over on a current basis of 
values. This hand-to-mouth policy has been somewhat 
modified, in that producers are testing the ideas of buyers 
by quoting over April to December a substantially in- 
creased figure. During the first five months of the war, 
prices were relatively low and stationary, but now there 
js a general consensus of opinion that things are mending. 
Buyers abroad seem more confident, while the economic 
fact that more and more men are being drawn from the 
face of coal is sufficient in itself to suggest a substantial 
rise in values. It is now certain that the demand is 
slightly greater than the present reduced output, and all 
that is needed is regular and cheaper supplies of tonnage. 
Notwithstanding the present unprecedented obstacles, the 
coal market is exceedingly strong, and there is an increas- 
ing demand for all classes of fuel, but as the result of the 
growing scarcity of tonnage, a good deal of pressing 
business cannot be entertained. With the Mediterranean 
freight market based on from 38s. to 40s. a ton Genoa, 
many orders from the smaller buyers in Italy have either 
been suspended or postponed. This temporising attitude 
is, however, having little effect on the market, for the 
orders now being executed at such enormous cost are 
mostly for Government, railway or pressing industrial 
purposes, which must be supplied whatever happens. 
Shippers of coal assert that shipowners are unduly pressing 
their advantage, For the time being the position of 
the collieries is regulated by the amount of tonnage 
they have at command. The tone of large steam 
coals of all qualities is still very strong, with heavy 
inquiries, and prices generally are tending upwards. All 
kinds of smalls show an advance. Gas coals and bunkers 
for delivery ahead are also in good request, but with owners 
holding their hands. Gas coke is actively sought after 
and firmly held. Market quotations are as follows :— 
Northumberlands : Best Blyths, 13s. 6d. to 14s.; second 
Blyths, 11s. 6d.; unscreened, 10s. 6d. to I11s.; best smalls, 
$s.; households, 14s. to 15s.; bunkers, 10s. 6d.; Tyne 
prime steams, 13s. 3d.; Tyne second steams, IIs. 6d. to 
12s.; special smalls, 10s.; ordinary, 8s. Durhams: Best 
gas, 12s. 3d. to 12s. 6d.; secondary gas, 10s. 9d. to 11s. 3d.; 
special Wear gas, 12s. 9d. to 13s.; smithy, 10s. 6d. to I1s.; 
coking unscreened, 10s. 6d. to Ils. 3d.; | coking smalls, 
10s. 3d.; ordinary bunkers, 10s. 9d. to I1s.; best bunkers, 
Ils. 6d. to 12s.; foundry coke, 18s. 6d. to 19s. 6d.; furnace 
coke, 18s.; gas coke, 11s. 6d. to 12s. 6d. 





SCOTLAND. 
(From our own Correspondent.) 


Continued Trade Activity. 

Brisk conditions prevail in practically every 
branch of industry, and this is borne out by the shortness 
of the recent holiday season. Admiralty and War-office 
business is still to the fore, but on the other hand, ordinary 
business has expanded ‘considerably of late, and buyers 
who have been holding off have begun to arrange for 
their requirements. The scarcity of tonnage and a general 
shortage of labour are problems which are beginning to 
assume more serious proportions. Unfortunately, 
steamers which ought to receive prompt despatch are 
being held up for days, and consequently there is conges- 
tion on the quays and at the railway termini. Prices 
generally are becoming much firmer, particularly for steel 
material, while at the same time deliveries are uncertain, 
as Government business has first claim, and therefore 
promises as to the delivery of plates and sectional material 
are in many cases approximate and without guarantee. 
There is naturally much speculation as to the duration of 
the present unusual activity, but while opinions differ 
widely as to the actual period of the war, it is practically 
unanimously agreed that if the present opportunity is 
seized and trade secured which was formerly held by 
foreign producers, when the Government business begins 
to decline the effect on trade as a whole will not be of 
serious concern. Our chief competitor at present is, of 
course, America. At the moment we are faced with a 
labour shortage combined with dearer raw materials, 
while America is running on practically normal lines, and 
this naturally enables American producers to quote very 
keen prices in markets where British and American manu- 
facturers are competing. On the other hand, America 
ix handicapped to a greater extent than we are by a lack 
of ships to move her tonnage, partly owing to the fact 
that a considerable portion of American raw material was 
carried by the British mercantile fleet. However, home 
producers ought to realise their position by this time, and 
no doubt no effort will be spared to meet the requirements 
of the various markets, so that, when the present conflict 
is at an end, we shall find ourselves both fully prepared to 
meet the demands which will almost certainly be thrust 
upon us and also, when our continental competitors are 
once more in the industrial field, find ourselves with our 
connections in foreign markets established on a sound and 
lasting basis. 


Shipping and Freights. 


The restart after the holidays has been very 
good, particularly at Glasgow harbour. Repair and over- 
haul work is active, eighteen vessels having been dealt 
with recently. Business is being retarded by the attitude 
of the men. Wages are good and employment is plentiful, 
and the dockers are content in many instances to work 
only three days per week, and not only so, but also to d>- 
mand an increase in pay for the time they are inclined to 
work. A conference between representatives of the 
Glasgow shipowners and of the Scottish Union of Dock 
Labourers was held during the past week to discuss an 
application made on behalf of the men for an increase of 
Id. per hour on day rates and for time and a-half for all 
work after 6 p.m. After a discussion lasting over three 
hours, an adjournment was made in order that a meeting 
of the dock labourers might be convened to consider 
several proposals affecting labour at the harbour raised 
by the shipowners. About 6000 men are affected by the 
application. The freight market is in a very interesting 
state. Freights in many instances have reached a point 





beyond the experience of present-day shipowners, while 
in some cases higher figures have been quoted than have 
ever been mentioned before in the history of shipping. 
Everything appears to indicate that the present conditions 
will last for a long time to come, and there seems little 
doubt that rates will rise still higher. 


Timber. 


There is a continued steady demand in the timber 
trade. There are numerous inquiries in the market, both 
for deliveries from stock and for forward consumption, and 
prospects for the spring trade are favourable. The advance 
in values which has taken place will no doubt lead to 
cautious buying until merchants are satisfied that there is 
no immediate prospect of cheaper freights. Some transac- 
tions in teak are reported, and importers have now no 
unsold planks on hand. The demand for spruce is un- 
abated, and though supplies are plentiful no difficulty has 
been experienced in disposing of them from the ship’s 
side at unprecedented prices. Canadian pine has been 
in better request of late, and sales of deals and sidings 
have taken place at firmer rates than have been obtained 
for some time. Pitch pine is firmly held, and transactions 
have been mostly for shipbuilding requirements. There 
has been a fairly good inquiry for furniture woods, such as 
oak, canary wood, ash, and gum lumber, the stocks of 
which have undergone considerable reductions of late. 
Arrivals include spruce deals and American hardwoods, 
teak logs and planks. 


Pig Iron. 


An active business is being done in the Scotch 
pig iron trade. Good deliveries of ordinary qualities are 
being made, and business with consumers is fairly good, 
while large quantities of hematite are being delivered 
at consumers’ works. Hematite is selling in fair quanti- 
ties, and the increasing costs of production account partly 
for the advance in price. Business has been done at 
82s. 6d. per ton, and makers are now asking 85s. per ton. 
The shipping department is still adversely affected by the 
high rates of freight. The Glasgow pig iron warrant 
market has been active and strong throughout the past 
week. The advance in hematite is held largely responsible 
for the attention now being given to Cleveland warrants. 
During the week business was done at 55s. 6d. per ton 
cash, while the closing quotation of Cleveland iron at 
56s. 64d. per ton cash buyers represents an advance of 
103d. per ton over the preceding week. The total transac- 
tions amounted to 20,000 tons. There are 73 furnaces in 
blast in Scotland, the same number as last week, and 
7 more than in the corresponding week in 1914, 


Quotations. 


A further advance has been made in the prices 
of Scotch makers’ iron, which are as follows :—Monkland, 
f.a.s. at Glasgow, No. 1, 67s.; No. 3, 65s.; Govan, No. 1, 
66s. 6d.; No. 3, 65s. 6d.; Carnbroe, No. 1, 7ls.; No. 3, 
67s.; Clyde, No. 1, 73s. 6d.; No. 3, 68s. 6d.: Gartsherrie, 
Calder, and Langloan, Nos. 1, 74s.; Nos. 3, 69s.; Summer- 
lee, No. 1, 75s.; No. 3, 70s.; Glengarnock, at Ardrossan, 
No. 1, 73s. 6d.; No. 3, 68s. 6d.; Eglinton, at Ardrossan or 
Troon, No. 1, 67s. 6d.; No. 3, 66s. 6d.; Dalmellington, at 
Ayr, No. 1, 67s. 6d.; No. 3, 66s. 6d.; Shotts, at Leith, 
No. 1, 75s.; No. 3, 703.; Carron, at Leith, No. 1, 75s. 6d.; 
No. 3, 70s. 6d. per ton. 





Finished Iron and Steel. 


A number of the iron and steel works made an 
earlier start than usual after the holidays owing to a 
pressure of work, and the remaining works restarted a 
week ago, and practically all of them are fully employed. 
Steel makers report considerable pressure for delivery, 
principally on Government account, but also for delivery 
for merchant tonnage, and it is anticipated that this will 
continue for some time. Prices for’steel for home delivery 
are quoted as follows :—Ship plates, £8; boiler plates, 
£8 10s.; angles, £7 15s., delivered Clyde or equal, less 
5 per cent. The export demand continues quiet, but an 
early improvement in this respect is expected. Prices are 
as follows :—Ship plates, £7 10s.; boiler plates, £8 5s.; 
angles, £7 10s., delivered f.o.b. at Glasgow, less 2} per 
cent. Black sheet makers report that their works are 
now in operation, but owing to a shortage of labour and 
the difficulty of obtaining their raw materials, mills are 
not running as fully as the orders on hand would permit. 
There is a particularly good demand for the heavy gauges, 
and a considerable amount of work is being carried out 
on behalf of the British and French Governments. The 
malleable ironworks are well employed in the production 
of iron and steel bars, but the hoop and strip departments 
could do with more orders. Iron bars are quoted on the 
basis of £7 12s. 6d. to £7 17s. 6d. per ton, less 5 per cent. 
for “Crown” quality for local delivery, and £7 10s. net 
f.o.b. Glasgow, and the same prices are quoted for steel 
bars. Makers of tubes and fittings are fairly busy, while 
structural engineers are active, and are only hindered by 
the lack of labour. While the export business is improving, 
it has not broadened out to the extent of the home trade, 
but doubtless the uncertainty of the future, coupled with 
the dear freights, has tended to curtail business. Some 
markets, too, are hard pressed financially, and at the 
present time the merchant cannot afford to risk much in 
the nature of extended credit. 


Advance in Ferro-manganese and Spiegeleisen. 


The associated makers of ferro-manganese 
intimate an advance of 35s. per ton in the price of the 
metal, making it £12 per ton net for 80 per cent., delivered 
at the works in the Glasgow district. An advance of 15s. 
per ton in the price of spiegeleisen is announced by the 
associated makers. The price for 20 per cent. is now 
£6 10s. net, delivered at works in the Glasgow district. 


Coal. 

The coal trade has made a satisfactory start for 
the year. The position generally is stronger, and prices 
are inclining to higher levels. In Lanarkshire a good 
business is being done, but it is noticeable that there is 
more coal available for January shipment than was at 
first apparent, and there is a feeling that the present rates 
of freight will have a depressing effect on the price of coal. 





The industrial demand is strong, and household coal is 
also experiencing a good run of business. The position 
in the Lothians is more favourable, and some good sales 
are reported, while the recently improved demand in 
Fifeshire is well maintained. Labour at the collieries is 
becoming scarce, so many men having joined the colours. 
The aggregate shipments from Scottish ports during the 
past week amounted to 179,310 tons, compared with 
153,412 in the preceding week and 276,026 tons in the 
corresponding week of last year. Ell coal is quoted f.o.b. 
at Glasgow, 14s. to 14s. 3d.; splint, 14s. 6d. to 17s.; navi- 


| gations, 14s. 9d. to 15s. 3d.; steams, 12s. 6d. to 14s. 6d.; 


treble nuts, 13s. 9d to 14s. 3d.; doubles, 13s. to 13s. 6d.; 
singles, 12s. to 12s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


ConpITIons in the steam coal trade this week are 
not quite as bad as those last week, when numerous 
collieries had to resort to stoppages because of the scarcity 
of ready tonnage, which, of course, was reflected in a 
wagon shortage and compelled many owners to take the 
only step possible—that of curtailing work at the pits. 
The position this week is better. In fact, it was expected 
that the arrival of delayed vessels and the heavy chartering 
last week for this week’s readiness would give a decided 
stimulus to the market. It is true there has been a 
recovery, but it reaches so far nothing like the extent that 
was thought to be probable. Steamers arriving over last 
week-end pretty well balanced those going out ; but while 
the arrivals were sufficient to effect improvement in some 
directions they were inadequate to occasion a material 
recovery all round, although, generally, the tone was 
better. Patchiness still exists, but to nothing like the 
extent that prevailed last week. Fresh business is slow 
to come along, and is likely to continue so long as 
freight rates remain about their present levels. For the 
moment there is a lull in outward rates for the Mediter- 
ranean, but this may be due to the fact that as merchants 
have got off their most pressing orders they are in a 
position to be able to wait, and therefore for Port Said 
and Alexandria there is no advance upon 30s. or in the case 
of Marseilles 30f.; but still there is no falling off. Genoa 
has been done at 30s., and for a vessel ready February Ist 
a boat has been fixed at 29s.; but, on the other hand, the 
Plate market is getting firmer, and other ports which 
have not had much tonnage chartered for them lately are 
coming up to relatively current market values. Mer- 
chants find it very difficult to entertain business from 
consumers abroad. It is impossible for them to base 
their prices on the values of coals for spot or fairly prompt 
loading, or even to take it for granted that outward freight 
rates have reached the top. It is quite conceivable in the 
present uncertain state of things that a merchant might 
be out a shilling or two on coals or freights when he came 
to fix the business up, and it is the highly risky nature 
of any business at the moment that keeps merchants from 
making definite offers to buyers abroad. It is only firms 
with shipments that must be made that are doing any- 
thing at the present time 


LATER. 


The tonnage position shows improvement, and colliery 
salesmen are now in a better position to resist the con- 
cessions recently obtainable in price for prompt shipment. 
Whether this improvement will be maintained or become 
more pronounced seems to be open to some doubt. The 
bulk of the tonnage chartered during the past week or so 
is for fairly early readiness, and buyers are inclined to the 
belief that when this tonnage has been loaded supplies 
are not likely to be so good, and values of coals will ease 
again. Chartering this week has not been so active as 
last. There is not so much tonnage on offer on the freight 
market, and what there is owners are holding in the 
expectation of a further advance in freight rates. The 
rumour has been current that the Italian Government is 
likely very shortly to requisition the whole of Italian- 
owned tonnage for the transport of grain from the Argen- 
tine to Italy, and for the conveyance of coal supplies from 
South Wales. At the present time it is reported that the. 
Italian Government has between 50 and 60 per cent. of 
Italian-owned vessels in its employment. Should the whole 
number be taken, supplies that are available for the ordinary 
merchant will be substantially curtailed, and the merchant 
will thus have greater difficulty in securing tonnage and 
will very probably have to pay higher freight rates. This 
will further handicap business. At the present time fresh 
operations continue on very narrow lines. A Liverpool 
firm is credited with having bought 80,000 tons of ordinary 
second Admiralty large for shipment over the year at 
18s. net f.o.b. As regards current business, there is little 
fresh to note, except that owing to the better tonnage 
supplies in dock ordinary second Admiralties have 
hardened to 18s. to 18s. 6d., and there is some difficulty 
in securing supplies at the lower figure. In other grades 
there is no material alteration, although Monmouthshires 
are firm, while small coals are steadily improving. 


Foreign Shipments. 


Owing to the paucity of tonnage supplies and 
the irregular work at the collieries foreign exports last 
week showed a falling off as was anticipated. The decline 
was not as much as was thought to be probable. The 
total shipments from Cardiff, Newport, Swansea, and 
Port Talbot were 401,425 tons, which, compared with the 
corresponding period of last year, were less by 240,711 tons. 
The port of Cardiff alone sent away 246,989 tons, which 
was 169,989 tons below the total for the same week of 
1914. Of this amount 12,516 tons went to Buenos Aires, 
12,099 tons to Bizerta, 23,085 tons to Genoa, 23,123 tons 
to Port Said, 15,103 tons to Rouen, and 12,579 tons to St. 
Nazaire. Newport did very well last week under the 
circumstances, as exports came to 72,285 tons, which was 
better than the preceding week, though set against the 
total- for the corresponding period of last year is down by 
33,803 tons. Swansea accounted for close on 60,000 tons, 
which was lower by about 14,000 tons than for the same 
week in 1914. The bulk of the shipments were to France, 
Rouen taking 15,416 tons. Port Talbot’s total of 23,311 
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tons was only rather more than half the amount dispatched 
in the corresponding period of last year. 


Contract Operations. 


There has not been so much activity in contract- 
ing for supplies over a long period, but it is now pretty 
clear that the Admiralty authorities have, if anything, 
bought rather more small coals and Monmouthshire large 
for shipment over this month and February and March 
than was previously recorded. Since then the authorities 
have purchased about 20,000 tons of anthracite cobbles. 
Small coals have also been bought over this month, 
February and March on behalf of the Paris, Lyons and 
Mediterranean Railway, but the quantity is not known. 
It is, however, definite that patent fuel to the extent of 
30,000 to 40,000 tons has been contracted for for the same 
railway company, the business being done with Crown 
Preserved, which firm has secured an order for about 
35,000 tons for the Great Western of Brazil Railway for 
shipment over the whole of this year. 


Labour Items. 


Work in the coalfields this week has been more 
regular than was the case last week, when tonnage supplies 
were so deficient. So far as the miners are concerned there 
is very little of note, except that there is more uneasiness 
as to what is likely to happen in view of the demand in 
some quarters for a new agreement. The present agree- 
ment runs up to the end of March and is subject to termina- 
tion by either side giving three months’ notice after March 
3lst, so that the earliest that the agreement really comes 
to an end is June 30th. At one time it was thought that 
the present agreement would be allowed to run on to the 
end of the year at least or the termination of the war ; but 
this does not appear to be likely, and present indications 
point to notice being given by the workmen’s representa- 
tives on April Ist next. The men are very determined on 
securing several alterations in the present wage agreement 
to enable them to participate in the profits which owners 
are obtaining. A conference of the coalfield will decide 
next month what course is to be definitely taken on the 
question. In the ship repairing industry employers in 
South Wales can scarcely cope with the business that is 
about owing to the searcity of labour; but what has 
further handicapped them is that many of the men at 
both Newport and Barry have been out on strike for more 
money. Several steamers, including those on Govern- 
ment charter, have been delayed in completing repairs on 
this account. The men’s argument is that the employers 
are doing well at the present time, and that as costs of 
living are higher they are entitled to increased pay. The 
men came out in opposition to the advice of their leaders, 
but they resumed work on Monday, the dispute being 
settled through the intervention of the Admiralty, the 
terms being that the men should return to work imme- 
diately and that their claims should be gone into by an 
independent chairman and decided. At Barry the men, 
who comprise practically all branches of unskilled labour, 
are still out at one or two yards. Work on the docks 
generally during the past week has been fairly good. 
Several grain boats have been discharging, and in fact 
additional labour could have be n employed were the men 
available. Iron ore cargoes have been pretty numerous, 
and in addition to several more grain cargoes being due 
there is a substantial quantity of pitwood to come along. 
With the object of encouraging new industries and captur- 
ing German trade the Cardiff Technical School Committee 
has discussed arrangements for holding a joint conference 
with capitalists and leading manufacturers. This con- 
ference has not been definitely fixed, but in the meantime 
a preliminary conference with the local Development 
Committee is to be held on the 26th inst. 


LATER. 


Later reports go to show that the strike among 
the unskilled section of dry-dotk workers at Barry has 
been completely settled. As the result of a conference, 
the ships’ painters and “ chippers,” who came out on 
strike for higher wages, decided to return at once pro- 
viding their claim was discussed and dealt with within 
ten days’ time. Under the agreement come to men in all 
sections were due back on Thursday morning. 


Railway Wagons. 


The supply of railway wagons is an all-important 
factor to collieries at a time when tonnage is not coming 
to hand any too well, and as a consequence every available 
wagon is in demand to enable pits to keep working. During 
the past week or two orders for about 1000 wagons have 
been placed by South Wales colliery companies and the 
price has advanced from £77 to £86 per wagon, this increase 
being principally owing to the shortage of timber. Wagon 
builders are very fully booked up with orders, while Govern- 
ment work is also very heavy. Several leading wagon 
firms are so busily engaged that they cannot undertake 
to give delivery of any more wagons this year. Quite 
recently it was reported that there were 10,000 railway 
wagons out of the South Wales district in use in various 
parts of the country with coal for the Admiralty. The 
absence of this quantity makes a material difference to 
the collieries and narrows their working margin at a time 
when their tonnage is delayed. 


Current Business. 


New business has not been a feature of the coal 
market this week, and as long as freight rates are as high 
as at present it is unlikely that fresh operations will be 
entered upon to any appreciable extent. The bulk of the 
shipments at the moment are those by merchants com- 
mitted to them. The tonnage position this week has not 
been as good as was hoped for, although it is better. Some 
of the weak spots have been eradicated, but patchiness 
is still to be observed. Colliery salesmen, however, live 
in hopes of improved conditions, and any concessions that 
are obtainable are purely for early loading, but there 
are few buyers able to make the most of the opportunity. 
For forward shipment quotations are very firm. At the 
moment, however, dullness is chiefly to be found in Admi- 
ralty qualities, which are uneven. Nominally the »prices 
of best and superior second Admiralties are unaltered, 
but ordinary seconds are still obtainable at round about 
18s. Dry coals have advanced a trifle, but it is not very 





appreciable. Sellers quote up to 19s. 6d. for the best, and 
can get it for forward loading, but not for prompt ship- 
ment. Ordinary drys have risen slightly to 17s. to 17s. 6d. 
Monmouthshires are relatively much better than other 
classes. Best black veins, which last week were very 
weak, have filled up, and are now quoted at 17s. 9d. to 
18s., but they are not better in value than Western Valleys, 
which are very full up, and command the same prices. 
Eastern Valleys have shared in the advance, and are worth 
17s. to 17s. 3d. for the best sorts, and 16s. 6d. to 17s. for 
ordinary qualities. Bituminous coals, for which there is 
a good demand, remain very steady. Washed nuts and 
peas are a very strong market, and the expected improve- 
ment in small coals has materialised. The buying of 
smalls by the Admiralty authorities was regarded as certain 
to strengthen these qualities before very long, and this 
week has seen values move up to 13s. 6d. to 14s. for best 
bunkers and 12s. 9d. to 13s. 3d. for second descriptions. 
Cargo sorts, however, have not advanced, and are still 
quoted up to Ils. 6d. for the best. Patent fuel is another 
firm market, as makers are limited in their production 
owing to the shortage of labour, and in addition they are 
well sold up to the end of March at least. Business has 
already been done at 21s. for February loading for one of 
the best brands, and quotations range from 20s. to 21s. 
firm. The pitwood market shows some sign of weakening. 
A number of cargoes is due to arrive, and unfortunately 
for sellers railway wagons are very scarce. This is ex- 
pected to have an adverse influence on values, which are 
none too steady at 28s. to 28s. 6d. 


Approximate Values. 


Best Admiralty large, 20s. 6d. to 
seconds, 18s. to 


Steam coal : 
2ls.; best seconds, 19s. to 19s. 6d.; 
18s. 3d.; ordinaries, 17s. 3d. to 17s. 9d.; best drys, 19s. 
to 19s. 6d.; ordinary drys, 17s. to 17s. 6d.; best bunker 
smalls, 13s. 6d. to 14s.; best ordinaries, 12s. 9d. to 13s. 3d.; 
cargo smalls, 11s. to 11s. 6d.; inferiors, 10s. to 11s.; washed 
smalls, 12s. 6d. to 13s. 6d.; best Monmouthshire black 
vein, large, 17s. 9d. to 18s.; ordinary Western Valleys, 
17s. 9d. to 18s.; best Eastern Valleys, 17s. to 17s. 3d.; 


seconds, Eastern Valleys, 16s. 6d. to 17s. Bituminous 
coal: Best households, 19s. to 20s.; good households, 17s. 


to 19s.; No. 3 Rhondda, large, 18s. to 18s. 6d.; smalls, 
15s. to 15s. 6d.; No. 2. Rhondda, large, 15s. to 16s.; 
through, 13s. 6d. to 14s.; smalls, Lls. to 12s.; best washed 
nuts, 18s. to 19s.; seconds, 15s. 6d. to 16s. 6d.; best washed 
peas, 15s. 3d. to 15s. 9d.; seconds, 13s. 6d. to 14s.; patent 
fuel, 20s. to 2Ils. Coke: Special foundry, 30s. to 32s.; 
good foundry, 27s. to 29s.; furnace, 20s. to 22s.; pitwood, 


ex < ship, 28s. to 28s. 6d. 





Newport (Mon.). 

With tonnage supplies at Newport rather better, 
the market in Monmouthshires has improved, but there is 
not as yet the margin between best black veins and 
Western Valleys that exists under ordinary circumstances. 
Inasmuch as best black veins have been relatively weaker 
than inferior qualities, they have more leeway to make 
up. At the present time values of best black veins and 
Western Valleys run much about on a level. The latter 
coals are very well sold, and as they have a pretty good 
supply of tonnage on hand quotations rule about 17s. 9d. 
to 18s. for whatever quantities sellers may have to spare. 
Eastern Valleys have picked up somewhat since last week, 
and colliery salesmen are enabled to withstand granting 
the concessions that were so necessary recently to secure 
business. Small coals are very steady, and through and 
nut coals remain firm. Approximate quotations :—Steam 
coal: Best Newport black vein, large, 17s. 9d. to 18s.; 
Western Valleys, 17s. 9d. to 18s.; Eastern Valleys, 16s. 9d. 
to 17s. 3d.; other sorts, 16s. 6d. to 16s. 9d.; best smalls, 
lls. 9d. to 12s. 3d.; seconds, lls. to lls. 3d. Bituminous 
coal: Best house, 18s. 6d. to 19s.; seconds, 17s. to 17s. 6d.; 
patent fuel, 19s. to 20s.; pitwood, ex ship, 28s. to 29s. 


Swansea. 

Business on the Swansea market has_ been 
checked by the scarcity of tonnage and the high freights 
ruling. Still, on the whole, anthracite coals maintain a 
good tone. Swansea Valley large has been on the easy 
side for early shipment, but is firm for forward loading. 
Machine-made qualities are quite a strong section, but 
smalls are weak, and the inquiry is slow. Very favourable 
terms were obtainable by buyers able to take immediate 
delivery. Patent fuel is a steadier market, only half the 
output of normal times being possible. Values are about 
16s. 9d. to 17s. 6d. Approximate prices :—Anthracite : 
Best malting, large, 22s. to 24s. net; second maltinc, 
large, 20s. to 21s. 6d. net ; big vein, large, 18s. to 20s. 6d., 
less 24 per cent.; red vein, large, 17s. 9d. to 18s. 9d., less 
2} per cent.; machine-made cobbles, 28s. to 30s. 6d. net ; 
French nuts, 3ls. 6d. to 35s. net; German nuts, 31s. 6d. 
to 34s. 6d. net ; beans, 19s. 6d. to 21s. net ; machine-made 
large peas, 12s. 6d. to 13s. net; rubbly culm, 3s. 9d. to 
4s., less 24 per cent.; duff, 2s. 9d. to 3s. 3d. net. Steam 
coal: Best large, 19s. to 21s. 6d., less 24 per cent.; seconds, 
17s. to 18s. 6d., less 24 per cent.; bunkers, 13s. 9d. to 
14s. 6d., less 24 per cent.; smalls, 7s. to 10s., less 25 per 
cent. Bituminous coal: No. 3 Rhondda large, 20s. to 
21s., less 24 per cent.; through and through, 15s. 6d. to 
16s. 6d., less 24 per cent.; smalls, 11s. 9d. to 12s. 9d., less 
2} per cent. Patent fuel, 17s. to. 17s. 6d., less 24 per cent. 


Tin-plates, &c. 

There has been some improvement in the tin- 
plate trade as regards values, but not in the number of 
works going. There is no alteration in the arrangement 
for granting licences for the export of tin-plates to neutral 
countries, and the number of licences granted during the 
past few weeks has been disappointingly small. It is 
known that tin-plate has found its way to Sweden, and it 
is now reported that Denmark has received a consignment 
from the United States. This fact is causing some anxiety 
to this district, as once the Americans have secured a 
footing they will take a considerable amount of displacing, 
and there is the possibility that the loss of this valuable 
market to the South Wales trade may be a permanent 
one. It has occasioned some surprise that the Govern- 
ment has not declared tin-plate contraband of war. It 
is the opinion in some quarters that the South Wales trade 
would be little worse off if such action were taken. At 
some of the works recently outputs have been reduced 





owing to mills undergoing renovations. The returns from 
Swansea show that last week the quantity received from 
works was 64,286 boxes, as compared with 80,607 boxes in 
the previous week, and 105,273 boxes in the corresponding 
period of last year. Shipments last week were 55,786 
boxes, as compared with 83,713 boxes in the week before 
and 101,699 boxes in the same week of 1914. Stocks at 
the docks were 299,914 boxes, as against 291,414 boxes 
in the previous weék, and 390,034 boxes at the correspond. 
ing period of last year. Reports show that at the spelter, 
copper and steel works work is brisk. The following are 
the official prices ruling on the Swansea Metal oma 
Tin-plate, &c.;: I.C., 20 x 14 x 112 sheets, 13s. 3d.; 
.C.,.28 x20 x 66 sheets, 12a. 6d.; I.C., 28 x 20 x 112 
sheets, 26s. 6d.; I.C. ternes, 28 « 20 x 112 sheets, 23s. 6d.; 
galvanised sheets, 24 g., £12 per ton. Block tin, £154 per 
ton cash; £147 Ils. per ton three months. Copper, 
£60 15s. per ton cash; £61 15s. per ton three months. 
Lead: English, £19 5s. per ton; Spanish, £18 11s. 3d. per 
ton. Spelter, £30 10s. per ton. Iron and steel :—Piy 
iron: Standard iron, 56s. 74d. per ton cash, 56s. Lld. one 
month; hematite mixed numbers, 80s. per ton cash, 
80s. 6d. one month; Middlesbrough, 57s. 14d. per ton 
cash, 57s. 5d. one month; Seotch, 63s. per ton cash, 
63s. 6d. one month; Welsh hematite, 82s. 6d. to 85s., 
delivered ; East Coast hematite, nominal; West Coast 
hematite, nominal. Steel bars: Siemens, £5 7s. 6d. to 
£5 10s. per ton; Bessemer, £5 7s. 6d. to £5 10s. per ton. 
Steel rails, heavy sections, £6 10s. 


Newport Metal Exchange. 

The report from the Newport Metal Exchange 
this week shows that prices are better and business is 
brisker in all departments. There is a better demand, 
but with raw material becoming very scarce and freight 
rates rising, values are stronger. Producers hesitate to 
accept much business ahead, except at enhanced prices. 
At the bar and rail mills work is good and full outputs are 
reported from mills in operation. Prices have risen on 
the week 2s, 6d. to 5s. per ton, Siemens tin-plate and sheet 
bars are up to £5 7s. 6d. to £5 10s., with Is. 3d. less for 
Bessemer. Heavy rails are firm at £6 7s. 6d. Iron ore 
is firmer at 22s. to 23s. Welsh hematite is in strong demand 
and prices are about 83s. 6d. to 85s., delivered at works. 
There is improvement in the tin-plate section. More 
business has been arranged, and the inquiry is expanding 
for prompt and forward delivery, while prices have 
advanced slightly. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, January 6th. 

THE impression is well settled in steel circles that the railroads 
will place large orders for rails. ‘The past week’s orders approach 
280,000 tons, of which the Pennsylvania placed 200,000 tons 
and the Louisville-Nashville 40,000 tens. Inquiries are pre- 
pared for 11,000 cars, of which the Pennsylvania asks for 9000 
and the B. and O.R.R. 2000. The business in steel has been 
exceptionally heavy for the past few days, and inquiries con- 
tinue to crowd in from all sections from large and small con- 
sumers. Even with half the capacity idle there are good grounds 
for expecting a nominal advance after the rush of orders now 
under consideration is disposed of. Plates, shapes and _ bars 
touched 1.05, are quoted to-day 1.10, and for second quarter 
delivery 1.15. Another spurt in pig iron is expected. Steel 
billets began to move early in the week. Many mills are putting 
on men. More activity is apparent in many foundries and 
machine shops. The entire country seems to be waking up. 
With higher freight rates and easier money confidence is showing 
itself in enlarging orders, though railroads are still cautious. 
The greatest steel-buying movement in the history of the trade 
is now in progress. It only requires a bold move on the part 
of the railroads to precipitate a general upward movement. 
great deal of barbed wire and shrapnel bar is being exported. 
Considerable steel is going into ship construction and all the yards 
are overcrowded. From the view point of agriculture there is 
much encouragement as measured by the increase in area under 
cultivation. Mining enterprise is generally active. E xports 
of copper December Ist to 21st, 30,724,367 Ib. Domestic 
buyers are inactive again. Much copper is sold a month ahead. 
Electrolytic is weak at 13}. 





FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

THe Junior INSTITUTION OF ENGINEERS.—At 39, Victoria- 
street, S.W. “ Rotary Air Pumps,’”” by Mr. A. Arnold. At 
8 p.m. 

PuysicaL Soctety oF Lonpon. 
Science, Imperial Institute- —_ 
tical Harmonic Analysis,”’ by 
Fvcal Length of a Photographic in oS, 

Roya LystiruTion or Great Briratn.- 


At the Imperial Cvilege of 
South Kensington. *‘* Prac- 
» Ri isseli; “* Measuring the 

* by Mr. T. Smith. 5 p.m. 


-Albemarle-street, 


Piccadilly, W. Professor Sir James Dewar, F.R.S., on “ Prob- 
lems of Hydrogen and the Rare Gases.” 9 p.m. 
Tue Instirution or MeEcHANICAL ENGINEERS.—Storey’s 


Gate, | St. James’s Park, London, S.W. Ordinary general meet- 
ing. ‘Standardisation of Pipe Flanges and F langed Fittings,”’ 
by, Mr. John Dewrance. At 8 p.m. 


SATURDAY, JANUARY 23rp. 


THe AssocraTION OF Mintno ELEectTRICAL ENGINEERS : WEST 
oF ScoTLAND Brancu.—Joint meeting with the National Asso- 
ciation of Colliery Managers at the Royal Technical College, 
Glasgow. “ Electricity at the Coal Face,” by Mr. John Bowman. 
4.30 p.m. 

THE ASSOCIATION OF MINING ELECTRICAL ENGINEERS (NOTTS. 
AND DERBYSHIRE BRANCH).—At the University College, Notting- 
ham. Discussion on papers: ‘‘ Some Power Station Details,” 
by Mr. Chas. Lewes ; and ‘‘ Surface Earthing at Scottish Mines, 
by Mr. Percy 8. Glover. 3.30 p.m. 


MONDAY, JANUARY 25ru. 


Roya Scorrisn Society or Arts.—In the Society’s Hall, 
No. 117, George-street. Keith Lectures, 1915. ‘* Electric 
Waves and the Principles of Wireless Telegraphy and ‘'Tele- 
phony.” Lecture II, By Dr. J. Erskine-Murray. 8 p.m. 

Royat Society or Arts. —John-street, Adelphi, London, 
W.C. Cantor Lecture: “ Oils, their Production and Manu- 
facture,” by Dr. F. Mollwo Perkin (Lecture II.). 8 p.m. 


TUESDAY, JANUARY 26TH. 


Tue INstiTuTION OF ELEcTRICAL ENGINEERS : MANCHESTER 
Loca Secrion.—At the Engineers’ Club, 17, Albert-square, 
Manchester. ‘‘ Electric Sheet Making Furnaces,” by Mr. T 
Robertson. 7.30 p.m. 
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Tue INSTITUTION OF CiviL ENGINEERS.—Great George-street, 
Westminster, S.W. Discussion on ‘ ‘The Lateral Pressure and 
Resistance of Clay and the Supporting Power of Clay Founda- 
tions,’ by Mr. Arthur Langtry Bell. Paper, ‘* Engineering 
Operations for the Prevention of Malaria,” by Mr. Frank Dudley 


Evans. 8 p.m. 
THURSDAY, JANUARY 289rH. 
Tue INstiruTion OF ELectTricaAL ENGINEERS.-—Victoria 
Embankment, London, W.C. Sixth Kelvin Lecture: ‘* Lord 


Kelvin’s Work on Gyrostatics,” by Professor A. Gray, F.R.S. 
8 p.m. 
FRIDAY, JANUARY 29ru. 


KEIGHLEY AssOcIATION OF ENGINEERS.—In the Assembly 
200m of the Cycling Club, Keighley. “‘ Engine Breakdowns,”’ 
by Mr. J. Howard Reed. 7.30 p.m. 

THe Junior InstiruTion or ENGINEERS.—At 39, Victoria- 


street, S.W. ‘* London’s Future Electricity Supply.’ Debate 
opened by Mr. P. C, Batstone. At 8 p.m 
THe InstiruTion OF LocomorivE ENGINEERS, LONDON. 


—Caxton Hall, Westminster. Annual general meeting at 
7.15 p.m. Presidential address by Mr. A. J. Hull at 8.30 pin. 

Roya. InstiruTion OF GREAT Britrarn,—-Albemarle-street, 
Piccadilly, W.  ** Gaseous Explosions,” by Dr. Dugald Clerk, 
F.R.S. 9 p.m. 

THe Norrsa-East Coast INstirution OF ENGINEERS AND 
SHIPBUILDERS.-—Bolbee Hall, Westgate-road, Newcastle-on- 
‘Y'yne. ‘* Aircraft in War Time,’’ by Major H. Bannerman- 
Phillips. No time stated. 


SATURDAY, JANUARY 30rn. 


THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. Discussion Evening, 
when the adjourned subject of ‘‘ English v. German Superiority 
of Business Methods ” will be further discussed. 8 p.m. 

THE ASSOCIATION OF MintInG ELEcTRICAL ENGINEERS.—At 
the Grosvenor Hotel, Deansgate, Manchester. Presidential 
address by Mr. Bolton Shaw. Paper: ‘ Prevention of Electrical 
Accidents in Mines,” by Mr. T. J. Nelson, to be read and dis- 
cussed, 6.30 p.m. 

THe Nortra-East Coast INSTITUTION OF 
SHIPBUILDERS,.—-Bolbec Hall, Westgate-road, 
‘Tyne. Graduates’ meeting. “ Turbines,” by 
Stoney, F.R.S. No time stated. 


MONDAY, FEBRUARY Isr. 
THe Society OF ENGINEERS.-—At the Institution of Electrical 


Engineers, Victoria Embankment, W.C. Mr. Norman Scorgie 
will deliver presidential address, 7.30 p.m. 





ENGINEERS AND 
Neweastle-on- 
Mr. Gerald 


TUESDAY, FEBRUARY 2yp. 





INSTITUTE OF MARINE ENGINEERS.——In the Institute’s new 
home at Tower-hill, Minories, E.C. Paper: “Small Serew 
Propellers,” by Mr. D. H. Jackson. 8 p.m. 


WEDNESDAY, FEBRUARY 3rep. 

Society OF ENGINEERS.—*‘ Welbeck ”’ Hotel, 
“Cast Lron, with Special Reference in its Appli- 
Ralph Bates. 7.30 p.m, 


NOTTINGHAM 
Milton-street. 
cation to Pipes,” by Mr. W. 

MONDAY, FEBRUARY 8ru. 

RoyAL Scorrisnh Society oF Arts.—In the Society’s Hall, 
No. 117, George-street. Keith Lectures, 1915.  * Electric 
Waves and the principles of Wireless Telegraphy and Tele- 
phony.” Lecture HI. By Dr. J, Erskine-Murray. 8 p.m. 

FRIDAY, FEBRUARY 

Tue Instirution oF Locomotive ENGINEERS —Caxton Hall, 

Westminster. Annual general meeting and presidential address, 


FEBRUARY 


121H. 


THURSDAY, 18TH. 


THe Macuwine Toot AND ENGINEERING ASSOCIATION. 
Limirep,-Caxton Hall, Westminster. Fourth annual meeting. 
3 p.m, 


MONDAY, FEBRUARY 

Ro0vAL ScorrisH Soctety or Arts.—In the Society’s Hall, 

No. 117, George-street. Keith Leetures, 1915.  “ Electric 

Waves and the Principles of Wireless Telegraphy and ‘Tele- 
phony. Lecture IV, By Dr. J. Erskine-Murray. 8 p.m. 


22ND. 





CATALOGUES. 





A CATALOGUE of electric heating and cooking apparatus has 
been sent to us by Edison and Swan, Limited, of Ponder’s End, 
Middlesex. 

A CATALOGUE dealing with Thornycroft commercial vehicles 
has reached us. It contains, besides general information per- 
taining to the vehicles, a large number of illustrations. 

ELEVATING and conveying machinery, structural steel work. 
gasworks and mining plant, tools, reinforced concrete work, &e., 
are dealt with in a catalogue sent to us by E. A. Reed and Co., 
Limited, of 14, Victoria-street, London, S.W. 

From Alfred Herbert, Limited, of Coventry, we have received 
a well-illustrated catalogue on patented automatic screw 
machines with self-selecting feeds. We have received 
Alfred Herbert's monthly review for December, As usual, it 
contains some instructive articles, 


also 





ENGINEERING STANDARDS Com™iTrrer.—The Engineering 
Standards Committee has just issued an interim report (C.L.2582) 
on British standard sizes of single-row ball journal bearings for 
automobiles. The Committee is also dealing with the question 
of specifying suitable tolerances to be allowed, and a complete 
report will be issued at a later date, but in deference to the 
wishes of the Society of Motor Manufacturers and Traders, 
with which body the Committee is closely co-operating, it has 
been decided to publish the figures for the standard sizes of single- 
row ball journal bearings in advance of the issue of the fuller 
report. Copies of the report may be obtained gratis, post free, 
on application to the Secretary, 28, Victoria-street, Westminster, 
S.W. 





ENGINEERING BILLS IN PARLIAMENT.—The first stage in the 
procedure on private Bills relating to engineering proposals, to 
come up for consideration when Parliament reassembles, was 
taken on Monday, when parliamentary agents and_ parties 
attended before the Examiners at Westminster to discuss form- 
ally the question of compliance with the Standing Orders. The 
following Bills were allowed to proceed :—London and District 
Electricity ; Metropolitan District Railway ; Blyth Harbour ; 
and Worksop and Bawtry Railway. ‘There was no opposition 
at this stage, and the Bills were allowed to proceed. On Tuesday 
the Examiners sent fcrward the Liverpool Corporation ; South- 
end Water ; Lincoln Corporation ; Metropolitan Water Board ; 
Sheffield Corporation (Derwent Valley Water and Tramway) 
Bills. There was no opposition at this stage. The Glasgow 
Water, G.N. of Scotland Railway, and Caledonian Railway 
Bills were allowed to proceed on Wednesday. There was no 
opposition at this stage, 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, South ton-buildings, Chancery-lane, W.C., at 6d. 





The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant oj any Patent. 


TURBINE MACHINERY. 

2848. February 3rd, 1914.—ImpPROVEMENTS IN STEAM TuR- 
BINES, K. Baumann, Northwood House, Barnfield, Urmston, 
Lanes. 

The object sought in this invention is to secure the quick 
passage of the steam from the last ring of blades in large-sized 
horizontal turbines into the exhaust pipe and to effect this pass 
without the formation of eddies in the steam. The exhaust 
portion of the turbine casing is accordingly partitioned off into 
four separate passages, all leading to the exhaust pipe. Each 
such passage receives steam from the last ring of blades in a 
substantially different direction ; but as these four streams of 
steam are not allowed to unite until their directions have 
become uniform the formation of eddies is avoided. Two of 
the passages A B are formed in the cheeks of the upper portion 
of the end casing. These passages meet in a vertical edge C. 






































The flange D of the upper portion of the casing is worked up into 
a semi-circle E lying in a vertical plane and on to which the edge C 
is joined. The lower portion of the end casing is formed with 
a dividing wall F curved over at the top against the flow of the 
steam. This curved top is given a semi-circular depression G 
at the centre to register with the semi-circle E. The passage thus 
formed is divided in two by a central vertical partition H. 
Behind the curved wall F the semi-circular depression G is worked 
into two inclined walls J J. The passages K K outside these 
walls continue the passages A I Between the walls JJ 
stiffening portions are provided in order to strengthen the end 
casing to support the end bearing of the turbine shaft, which 
bearing, as shown, is situated immediately above.—-December 
30th, 1914. 


FEED-WATER HEATERS AND CONDENSERS. 


29,191. December 18th, 1913.—Treatinc FEED WATER FOR 
Steam Generators, L. Harding, 15, Russell-street, Eccles, 
Manchester. 

This invention aims at preventing corrosion within the boiler 
by removing all air from the feed water. This is effected by 
subjecting the water to the influence of a vacuum, either derived 
from the condenser or from a separate vacuum pump. The 


actian takes place within the chamber A, to which the feed water 
i is the vacutun pump. 


is led by the pipe B.C Leaving the 
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chamber A, the water flows into a tank D provided with a water 
seal E, from which it is drawn off by a feed pump F. The flow 
of water in the pipe B is controlled by a float valve G. An 
emergency float valve H is provided to come into action should 
anything go wrong with the chamber A. This chamber contains 
a plate J perforated round its edge, on to which the water is 
sprayed from a valve K. From this plate the water falls over 
a series of troughs L as shown to the outlet pipe.—December 
30th, 1914. 


DYNAMOS AND MOTORS. 


124. January 2nd, 1914.—IMPROVEMENTS IN AND RELATING 
To DyNAMO-ELECTRIC MaAcuHINEs, the British Thomson- 














Houston Company, of 83, Cannon-street, E.C., and Allan 
Adair Pollock, of 6, Park-road, Rugby. 

This is a dynamo which gives constant current within a wide 
range of speed and is suitable for train and motor car lighting, 
&c. There are two illustrations and the accompanying diagram 
is one of them. A pair of brushes C—the main brushes—is 
situated on the full load neutral commutator points. The main 
brushes collect the current from the commutator and supply 
the battery D and iamps E. The usual switch or switches— 
not shown—are provided. The shunt field coils F are excited 
off the main brushes. The machine, in addition, is provided 
with two auxiliary brushes G, short-circuited by the conductor 
H. If the auxiliary brushes are placed on the axis of the pole 
pieces they will be at the same potential at no load and there will 
be no current flowing in the short-circuit loop if however, 


N°124 





these auxiliary brushes are given a forward lead relative to the 
axis of the main poles a current will circulate through the short- 
circuit loop connecting these two brushes. The current flowing 
in this short-circuit loop divides at the commutator and flows 
round the two paths of the armature, producing a resultant 
armature field across the auxiliary brushes, which strengthens 
the main field, thereby helping the machine to build up quickly. 
When load comes on the machine armature reaction across the 
main brushes causes a distortion of the main field so that the 
potentials produced in the four armature sections become equal 
and under this condition no current will flow between the 
auxiliary brushes. If the load current be increased still further 
a current will flow between the auxiliary brushes in the opposite 


direction, tending to demagnetise the field.—December 30th, 
1914, 
TRANSFORMERS. 
29,063. December 16th, 1913.—IMPROVEMENTS IN AND RELAT- 
ING TO ReGuULATORS FOR ELECTRIC ‘TRANSFORMING 


AppaRATus, the British Thomson-Houston Company, 83, 
Cannon-street, E.C. 
In this specification a regulating system is described for 
transforming apparatus which effect an interchange of energy 
tween two electrical systems. Suppose that the load on the 
alternating-current system is greater than on the direct-current 
system. If the device is properly adjusted the solenoid A will 
then overpower the solenoid B, causing the contact arm C to 
touch the point D, thereby energising the solenoid E. This will 
result in moving the contact arm F so as to increase the resistance 
in series with the field. This increase in resistance will result 


N° 29,063 











in the decrease of excitation of the field of the direct-current 
element and cause a consequent increase in the speed of the 
motor generator set. Such increase in speed will tend to drive 
the alternating-current element G as an induction generator, 
and thereby supply energy to the alternating-current system. 
In case the conditions are reversed and the load on the direct- 
current system is heavy, the reverse series of operations will 
oceur. In this case the solenoid B overpowers the solenoid A 
and contact arm C moves so as to energise the solenoid K and 
thereby decrease the resistance inserted in the shunt field.— 
December 30th, 1914. 


RAILWAYS AND TRAMWAYS. 


29,776. December 24th, 1913.—ImMPROVEMENTS IN COUPLINGS 
oR CONNECTIONS FOR ELECTRICAL ConpucToRs, J. Stone 
and Co., Limited, of Deptford, Kent, and Afred Henry 
Darker, of Heath View, Montpelier-row, Blackheath. ‘ 

The electrical coupling described in this specification is 
intended more particularly for conductors fitted on railway 
coaches. A is a dise of slate or suitable insulator which con- 
stitutes the base and is secured to the end of a coach by screws 
inserted through the screw holes B. Holes with countersunk 
or enlarged portions C at the rear face of the disc are formed in 
pairs and each pair serves for the reception of screws D inserted 
from the rear and screwed into the contact blocks E. Recesses 

F are formed in the lower ends of the blocks E for the reception 

of tongues G formed on sockets H, into which latter the bared 

ends of the three flexible wires J are inserted and sweated or 
otherwise suitably secured. A coupling device K is connected 
at the free ends of the wires J as usual. The sockets H are all 
arranged so that they are directed more or less towards the 
common entrance for the wires J into the cover hereinafter 
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described. Holes L are formed in the base A above each con- 
tact block and serve for the reception of sockets M, into which 
are inserted and sweated the bared ends of the conductors or 
line wires N laid along the roof of the coach. Each socket M 
is formed with a lug or tongue O, which is connected to the 
respective block E by a stud or serew P, while the tongues G 
are secured in their recesses F in the blocks E by studs or screws 

A cover R is fitted over the base A and is formed with a 





tubular projection S for the entry of the wires J into the space 
between the cover and the base, and the cover is secured to the 
end of the coach by screws inserted through the perforated lugs 
T. The ends of the wires J are threaded through a bush U, 
which is screwed into the tubular projection 8S. It is preferred 
to make the holes L of larger diameter than the sockets M and 
to arrange for the latter to lie excentrically of the holes L, 
December 30th 1914. 


RESISTANCES. 


29,713. December 24th, 1913.—ImMPpROVEMENTS IN AND RELAT- 
ING TO ReEsIsTaNces, Brown, Boveri and Co., Baden, 
Switzerland. 


In the form illustrated the resistance liquid D is contained Jin 
a tank, above and in which is suspended a box A, the lid of which 
has an aperture L and carries the electrodes C. In this box a 
coil E is provided with an inlet at F and an outlet at G. The 
space H between the upper box A and the lower tank B con- 
tains a layer of oil I. The parts A and B are relatively movable, 
the drawing showing the top one fixed. In operation, as the 
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current passes through the resistance liquid it heats and evapor- 
ates, the vapour given off being condensed by the coils E 
through which a cooling liquid flows. 
from escaping from the surface of the liquid between the parts 
A and B because of the layer of oil. The resistance is varied by 
moving the lower tank upwards and the outlet L permits this 
to be effected without difficulty as to change of pressure. A 
resistance of this kind ean be traversed by electric current for 
some considerable time or permanently and is very efficient.— 
December 30th, 1914. 


’ 


TRANSMISSION OF POWER. 


8343. April 2nd, 1914.—Fricrion Ww. 
Keresley, near Coventry. 

The driving shaft carries a helical spring which, when induced 
to wind itself up, reduces its bore and grips the end of the driven 
shaft. The driving shaft A carries a sleeve B, to which the 
helical spring C is clamped by a split collar D. A second split 
collar E clamped direct to the sleeve B takes any end thrust 
arising from the spring. The driven shaft F carries, on a key, 
a sleeve G, to which is keyed a disc H. A second sleeve J sur- 


CLutca, Hillman, 
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rounds the first loosely, and on to this the end of the helical 
spring is clamped by means of the split boss of a second dise K. 
The dises H K are provided with leather facings L. An exten- 
vion of the boss of the dise K carries two yokes M N with a ball 


Vapour is prevented | 


to the clutch operating pedal, which, when the transmission of 
power is stopped, holds the leather facings L out of contact. 
On the release of the yoke N the spring forces these faces together 
and the friction between them, restricting the free rotation of the 
spring, causes it to wind up and grip the surface of the sleeve G. 
Should the driven shaft tend to overrun the driving shaft the 
unwinding of the spring is limited by a sleeve P held by the 
clamp D.—December 30th, 1914. 


MINES AND METALS. 


21,048. September 17th, 1913.—IMPROVEMENTS IN THE ART 
OF MakinG TRON AND STEEL, W. J. Mellersh-Jackson, 28, 
Southampton-buildings, London, E.C. 

“* Without going into the underlying metallurgical reasons, we 

may say simply that this process consists of introducing into a 

molten mass of ordinary cast iron a charge of powdered carbon- 

aceous material which is burned within the metal by introducing 
simultaneously with it a blast of air or oxygen. The apparatus 

employed consists of a ladle A, a charging tube B, and a blower C. 

The tube B is built up of two concentric metal tubes D D 

surrounded by a refractory lining E. The blast is introduced 

between the tubes D and leaves through the holes F. The 

charging tube is carried by a box G resting on a platform H 
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erected above the ladle. A tin or other cap is placed over its 
lower end when it has been charged with the carbonaceous 
material and the whole is lowered into the ladle of molten metal 
until the position shown is reached. The tin cap immediately 
melts off and thereafter the carbonaceous material is forced 
into the metal by operating a plunger J. At the same time the 
air blast is turned on at a suitable rate. The chemical com- 
position of the cast iron, it seems, is but little altered by the 
process. Nevertheless the resulting metal, it is claimed, has 
many of the properties of steel.—December 30th, 1914. 


CRANES AND CONVEYORS. 


28,982. December 16th, 1913.—Gripprne Device FoR AERIAL 
Ropreways, J. W. White, Strathdene, Woolton, Liverpool. 
The carrier rope A supports the weight of the bucket B and 
its load through a carriage C, a stem D, and forks EK. The forks 
are united to a sleeve F capable of sliding on the stem D. Near 
the end of this stem an arm G is fixed and is provided with a jaw 
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H for gripping the haulage rope J. A bell crank arm K is pivoted 
to the arm G and is provided with a jaw L to co-operate with the 
jaw H. The other end of the arm K is acted upon by the sleeve 
F so that the weight of the load is employed to keep the jaws in 
contact with the haulage rope. At a station a wheel M jour- 
nalled on the sleeve F runs on to a rail and relieves the lever K 
of the weight of the load. A spring N then opens the jaws and 
the bucket stops automatically._-December 30th, 1914. 


MISCELLANEOUS. 


2950. February 4th, 1914.—Apparatys FoR CooLIne AIR TO 
Low TEMPERATURES, ALSO APPLICABLE TO THE PRODUC- 
TION OF Ice, Dr. R. P. van Calcar, of the University of 
Leyden, Rijnsburgerweg C. A., Begstgeest, Holland, and 
two others. 

In this invention a volatile liquid such as ether or ethyl- 
chloride is vaporised by the natural heat of a current of air 
caused to come in contact with it. The volatilisation lowers the 
temperature of the air and causes the moisture therein to be 
precipitated as ice or snow. This ice or snow is brought into 
contact with calcium or sodium chloride, with which it forms a 
freezing mixture, which may be employed for further cooling 
the air or for making ice. The current of air is drawn into the 
chamber A by the fan B and therein meets the volatile liquid 
flowing from the pipes C D. A cage E is provided inside the 
chamber A for containing the calcium or sodium chloride, and 
inside this a vessel F may be arranged, filled with water for the 
production of ice. The air saturated with the vapour of. the 


baffle pipe H to the point of use. During its passage throue) 
the pipe H the whirling action accompanied by the influence of 
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a low temperature derived from an external source by way 
the pipe J precipitates the vapour as liquid, which then floy 
clown the pipes shown to the storage tanks K L,—December 30:/,, 
1914, 








UTILISING ENEMY PATENTS. 


The following list of British patents, which have bee) 
granted in favour of residents of Germany, Austria, o 
Hungary, is furnished in view of the new Patents Acts. 
which empower the Board of Trade to confer upon Britis) 
subjects the right to manufacture under enemy patents, ani/ 
is specially compiled for THE ENGINEER by Lewis Wi. 
Goold, chartered patent agent, 5, Corporation-street, Birminy.- 
ham. It is desirable in the first instance to obtain the lates; 
particulars upon the Patents Register. If any patent liste: 
has been assigned to a non-enemy proprietor the law does not 





| apply. 


On one of the patents given below £81, and on each of th 
remainder £68, have been paid in renewal fees. 


No. 9909/02.—Linotype machines. Arrangement for causiny 
the matrices to travel approximately equal distances from the 
magazines of a linotype machine to the assembling point. 
Mayer, J., Germany. 

No. 10,296/03.—Electric cables. Arrangement to increase thc 
self-induction and thereby to reduce the electrostatic capacity 
of a metal-sheathed electric telephone, &c., cable.—Felton anid 
Guilleaume Carlswerk Akt.-Ges., Germany. 

No. 11,442/03.—Electric lamps; are lamps. Carbons for 
flame arc lamps are made with a core of at least half the total 
cross-section, consisting of substances which yield free oxygen 
on heating. The substances used are superoxides, preferably 
those of sodium, calcium, or barium, or saltpetre, potassium 
chlorate, or ‘calcium-plumbate (Ca,PbQ,).” Any of the 
usual light colouring materials (barium, thorium, &c.) may be 
applied as a sheath, separated by a tube of pure carbon from 
the oxygen-yielding substances. The principle adduced is that 
the free oxygen is ozonised in the arc before it mingles with the 
vapours of the light-colouring substances, the ozone initiating a 
chemical decomposition, which increases the temperature.— 
Vogel, O., Berlin. 

No. 11,628/03.—Looms. Beat-up motions; warp tension, 
regulating. Consists in balancing the weight of the lay by a 
spiral spring.—Schwabe, G., Austria. 

No. 11,966/03.—Cranes. A_ vertical lattice-work mast 
carrying a small trolley for lifting and laying building and coping 
blocks.—Voss. S8., Berlin. 

No. 12,206/03.—Ball bearings. Relates to ball bearings 
with unbroken annular races and with connected or separate 
spacing pieces between the ba Is.—Conrad, R., Berlin. 

No, 12,398/03.—Small-arms, Magazines. Mauser, P., Germany. 

No. 12,887/03.—Concrete girders. In the construction of 
concrete girders, iron beams are employed having a thick bottom 
flange, and having holes in the web. he holes are provided with 
flanges or with metal loops, and are filled up with concrete and 
the loops embedded therein when the girder is completed. 
Pohlmann, F., Berlin. 

No. 12,983/03.—Electric motors, controlling. Consists in 
coupling together, mechanically or electrically, the intermediate 
generators in an installation for starting and working a number 
of independent electric motors, the load on which fluctuates 
considerably, for the purpose of employing the total centrifugal 
mass of the system for compensating the variations of load. In 
one arrangement a single intermediate motor is used to drive a 
number of intermediate generators, which are coupled together 
and provided with a common centrifugal mass, or with separate 
centrifugal masses. The intermediate motor may be omitted, but 
it is preferable toemploy it.—Siemens & Halske Akt.-Ges., Berlin. 

No. 13,181/03.—Platen printing presses. Relates to means for 
operating the inking roller carriage, and to means for stopping 
the movement of the carriage when embossing or stamping with- 
out ink is to be effected.—Rockstroh, W. M., Germany. 

No. 13,557/03.—Soldering. Relates to a liquid or paste com- 
position for soldering, especially suitable for small articles, ‘The 
composition consists of tin or a tin alloy, triturated to a paste, 
and mixed with zinc or ammonium chloride or both and cellu- 
lose or other thickening subst The composition may be 
applied with a brush. As an example, it is stated that a spiral 
of wire may be converted to a tube by this method of soldering. 
—Callmann, J., and Bormann, R., Berlin-Rixdorf. 

No. 14,256/03.—Paper, drying. The paper web, which is 
coloured on both sides and moves upwards, is dried by a current 
of hot air under high pressure, introduced from a main feed pipe 
and side pipes through upwardly inclined side slots in the walls 
of the drying shaft.—Dresdner Chromo-un Kunstdruckpapier- 
fabrik Krause and Baumann, Saxony. 

No. 14,303/03.—Gases, separating mixtures of. Instead of 
using tubes or a column of superposed plates for fractionally 
distilling a liquid mixture of gases, ¢.g., in distilling air to obtain 
oxygen and nitrogen, a spiral gutter is employed.—- Pictet, R. P., 
Prussia. Dated June 28th, 1902. 

No. 14,642/03.—Platen presses. Platen printing and emboss- 
ing presses of the inclined-bed type.—-Horn, J., and Schneider, 
H.; Germany. 

















PERSONAL AND BUSINESS ANNOUNCEMENTS. 





WE are informed that the Sheffield Twist Drill Company, 
Limited, has been entirely reconstructed and reformed under a 
new company, namely, the Sheffield Twist and Steel Company, 
Limited, with registered offices at 28, Victoria-street, London, 








thrust washer between them. The yoke N may be connected 


volatile liquid is drawn up the pipe G and delivered through a 
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PROGRESS OF THE NEW QUEBEC BRIDGE. 


)URING the past season substantial progress has 
hecn made towards the erection of the new Quebec 
Bridge. In spite of the fact that the actual start on 
the work of erecting the main trusses of the anchor 
aria was not made until the middle of July, over 
sv per cent. of the anchor arm, amounting to some 
}5.000 tons, has been entirely erected and for the most 
viet riveted, 

uring the winter of 1913-14 the traveller for this 
work was erected on the north shore, just clear of the 


| before any of the web members were erected in place. 
|The average main panel length being 86ft., it was 
| necessary to erect these lower chord members in 

four pieces for each panel, there being a vertical as 

well as a longitudinal field splice. A full panel of 
| bottom chord near the shoe weighs approximately 
| 400 tons. These chords were erected, connected up 
| with the bottom lateral system, and the web splices 
riveted by September 28th, the traveller moving back 
|toward the anchor pier as the work progressed. 

When the traveller had finished the erection of the 
| bottom chord it was again moved forward to the 
| main pier, and the erection of the lower half of the 





it receives stress from the weight of the cantilever 
arm. 

The start on the upper portion of the web system, 
including the top chord eyebars, was made on Novem- 
ber 17th, the traveller moving forward towards the 


| main pier panel by panel as the work progressed. 
| This work went ahead even faster than the lower 


half of the web system, as the compression verticals 
were shipped in one length and very little riveting 
was required, Although the longer of the tension 
diagonals were shipped in two pieces, they were 
riveted together on the ground before they were 
erected in place, thus saving time in actual erection. 














END VIEW OF NORTH ANCHOR ARM, DECEMBER Sth, 1914 


abutment. On May 18th, 1914, the traveller was 
completed and moved out over the approach span, 
which had been put in place the season before. From 
a position over the north anchor pier a start was then 
made on the erection of the steel falsework extending 
between this pier and the north main pier. The 
erection of. two systems of falsework was required at 
this point. First, an inside falsework, which was re- 
quired tosupport the floor of the bridge during erection 
tionand upon which the traveller and all erection equip- 
ment and plant was han- 

dled. The outside false- 














web members up to the point where the diagonals 
and the verticals intersect was started. These 
diagonals also, on account of their weight, had to be 
erected in four pieces between main panel points, 
having a vertical as well as longitudinal field splice. 
As the ends of these connections were pin-connected, 
the erection of this portion of the web system pro- 
ceeded rapidly. Each diagonal was accurately 
trued up and all the rivets in the vertical web splices 
were driven for the connection before it was connected 








TRAVELLER LOWERING ANCHORAGE BARS 


The top chords are composed of two banks of eye- 
bars. On account of the impossibility of getting 
eyebars of sufficient length to span a full panel, they 
are erected in two lengths, supported in the centre 
by a small lattice truss, thus doing away with re- 
dundant members in the web system. The eyebars 
are assembled in these trusses in the storage yard, 
the centre-pins driven, and the whole panel of eye- 
bars erected as a complete member ; thus the end- 
pins only need to be driven fully to erect a whole 

section of the chord. 
The erection proceeded 





work, entirely indepen- 
dent of the first, supported 
the trusses only during 
erection of the anchor 
arm. The inside false- 
work consisted of seven 
hbents, braced laterally 
and horizontally, the 
traveller moving ahead 
panel by panel as each 
bent was erected. These 
seven bents, covering a 
distance of 500ft., were 
erected in practically two 
months, or at the rate of 
one bent a week. 

On July 15th, 1914, a 
start was made on the 
erection of the shoes on 
the north main pier. These shoes had been com- 
pletely erected in the shop before shipment and 
all holes reamed out either in place or to template, 
and all parts accurately match-marked and stamped, 
so that the assembling of these 400-ton members went 
ahead very quickly. These shoes were entirely 
assembled and _ sufficient rivets driven to allow a 
start to be made on the erection of the bottom chords 
by August Ist, 1914. According to the scheme of 
erection, the bottom chords as a whole were erected 
on the outside staging from main to anchor pier 


MAIN CRABS, 





to the vertical. No difficulty whatever was met with 
in the erection of these members. 

The lower half of this web system was fully erected 
back to the north anchor pier by November 9th. 
The anchorage bars were then put in place in the 
anchor pier and connected up to the eyebar heads, 
which had been left extending above the masonry 
at the foot of the well. These bars were carried up 
and connected to the top of the end compression 
diagonal, which is held in position by a special steel 
strut resting on the anchor pier until such time as 


SHEAVE CARRIAGE, AND AUXILIARY GANTRY CRANE 


' the 


to panel point 10, or two 
full panels away from the 
main pier, where the work 
ceased for the season. 
Owing: to the excellent 
equipment of the erec- 
tion traveller, the mem- 
bers for each truss were 
erected simultaneously, 
which materially expe- 
dited the work. The 
best day’s work consisted 
in the erection of one 
complete panel of the 
upper section, with all 
pins driven. 

In the erection of all 
large bridges the rapidity 
and economy of opera- 
tions are to a very large extent governed by 
the efficiency of the erection traveller employed on 
work. These travellers may be either steel 
or wood, but on bridges of first importance from 
an engineering standpoint steel travellers are of 
necessity employed. The type and equipment 
governed by the size of the members and the area 
of operations, and also in many cases by the type 
of bridge to be erected. 

On two of the most recent cantilever bridges to 
be erected, namely, the Blackwell's Island Bridge 
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and the Beaver River Bridge, entirely different types 
of traveller were used. On the former an inside 
traveller was employed. This ran on the floor of the 
bridge, extending above and beyond the trusses on 
either side. On the Beaver River Bridge a smaller 
traveller was employed, which ran on the top chords 
of the bridge itself. 
chords of this bridge were sloping as well as curved, 
considerable adjustment was necessary at each move- 
ment of the traveller to keep it in a horizontal position. 
In the case of the old Quebec Bridge two types were 
used. For the anchor and cantilever arms a high 


traveller was used, but operating outside of the trusses | 
The tracks for this traveller were | 


instead of inside. 
supported on special floor beams attached to and 
extending beneath and beyond the bottom chords 
of the main trusses. 
to its credit, the most important being the fact that 
the erection of lateral and sway bracing is not inter- 
fered with by the traveller and can be put in place 
at the same time as the main members. For the 
erection of the smaller members at the end of the 
cantilever arm and those of the suspended span a 
smaller top chord traveller was used. This was 
desirable, as by this means erection stresses were 
kept at a minimum when working towards the centre 
of the span. 

In the case of the new Quebec Bridge the chief 
objection to a top chord traveller is due to the fact 
thatthe panel lengths of the cantilever and anchor 
arms are of varying lengths, which would necessitate 
very elaborate details for distributing the reactions 
to the panel points at each movement of the traveller. 
After thoroughly studying the question, it 
decided that a traveller operating from the bridge 
floor would give better results, and this type was 
adopted. The difficulty in putting in the bracing 
hetween the trusses with this type of traveller was 
overcome in the anchor arm by the programme of 
erection mapped out. In accordance with 


erected first on special falsework and the traveller 
then moved over this floor to the main pier. The 
main shoes were then erected on the pier and both 
chords with their lateral system were supported on 
another set of special falsework from the main pier 
to the anchor pier. The traveller was then moved 
back to the main pier and the web members, with 
their sway bracing, were erected up to the point 
where the ‘verticals and diagonals intersect, or to a 
point slightly above the line of the ficor. This 
operation will be carried right back to the anchor pier, 
the traveller moving back as the work progresses. 
The portal and upper half of the diagonals and verti- 


cals, together with the top chord eyebars, are then | 
erected, the traveller moving toward the river and | 


keeping in advance of all erection work. By this 
means all bracing can be put in at the time the member 
itself is erected, all parts of the traveller being clear 
of this work. When the traveller reaches the main 
pier it will naturally reverse the operation and erect 
the material in front of it. The bracing in the panel 
being erected will, therefore, have to remain out 
until the traveller is moved one panel ahead. The 


bracing under the floor, however, can always be put in. | 


The traveller was erected on special supporting 
girders on shore, just clear of the abutment, the top 
of these girders being in line with the girders carrying 
the traveller tracks on the bridge. The type of con- 
struction consists of a main tower 37ft. long by 54ft. 
wide and 200ft. high. At the foot the supporting 


trusses extend to the rear 52ft. 9in., in order to give | 


an increased length of base for distributing the load 
on the trucks. The upper trusses have an overhang 
fore and aft of 57ft., upon which run the two heavy 
cranes which are used in handling the heavier mem- 
bers. In order to keep down the erection stress as 
much as possible, the main members of these trusses 
are constructed of nickel steel. 
on four trucks, one at each corner, each truck having 
six wheels distributed in sets of three over two tracks 
placed 6ft. 6in. centre to centre. In order to dis- 
tribute the load on the three wheels equally over the 
rail, the reactions are taken by heavy spiral springs 
directly over the axle of each wheel. By this means 
any inequality of the track will be taken up by the 
springs and the load kept uniformly distributed. 
On the forward trucks the reactions from these six 
wheels are distributed by means of needle beams to 
one 6in. pin through the webs of the bottom chord 
of the lower trusses. By this means the entire 
reaction is concentrated at one point and is absolutely 
determinate. 

As there is a gradient on the bridge, some means had 
to be found for adjustment in order to keep the tra- 
veller level when operating. If this gradient remained 
uniform, it would be a simple matter, but on account 
of the deformations of the various members of the 
cantilever arm, the gradient is materially accentuated 
during the early stages of erection, and it will also 
change at each panel. To allow for this, reactions 
from the rear of the traveller are transferred to the 
rear trucks by means of a 5in. diameter vertical rod, 
which takes the place of the pin in the forward trucks. 
When it is necessary to adjust the level of the traveller 
the cranes on the top are moved ahead, thus materially 
decreasing the rear reaction. It is then possible, by 
tightening or releasing the nuts on these rods, to 
obtain the adjustment necessary. 

The traveller is carried on four lines of rails, two 


Owing to the fact that the top | 


This type has some advantage | 


was | 


this | 
programme, the entire floor of the anchor arm was | 


The traveller moves | 


° 
| on each side of the bridge. The two inside rails are 
| carried on the outer permanent track girders carrying 
the bridge floor. Outside these girders is arranged 
}another row of special erection girders, 6ft. Gin. 
| centre to centre, supported on falsework or special 
|erection brackets and thoroughly braced to the 
permanent stringers. 
The traveller is not designed to be self-propelling. 
| When it is necessary to move ahead or back, a tackle 
is attached ahead to the track girders on each side 
and the cable is overhauled on the spools of the hoist- 
ing machines on the first floor. This has been found 
to work very satisfactorily, the traveller being moved 
at the rate of about 10ft. per minute. When it has 
reached its new position the wheels are locked and 
shims placed under each corner. By this arrange- 
ment the cast steel wheels of the traveller carry only 
the dead load of the traveller itself and not the live 
load under lifting operations. When the traveller 
is moved, the travelling cranes are always moved to 
| the extreme rear of the top trusses, thus’ giving an 
}almost equal distribution on the forward and rear 
| trucks. When the cranes are engaged in lifting gn 
| their forward position, the rear of the traveller is held 
| down by special anchorage tackle to the floor of the 
| bridge. 
| On the first floor of the traveller, about 18ft. above 
|the base of the rail, are situated the four electric 
hoists which operate the four steel derrick booms at 
'each corner of the traveller. These hoists are de- 
| signed for a rope pull of 10,000 Ib., with eight layers 
of }in. wire cable on the drum. The mean rope speed 
is 150ft. per minute. The drums are 15in. diameter 
and 3lin. long. Each hoist has four spools 12in. 
diameter and 15in. long, each spool being loose on 
' the shaft and provided with sliding steel jaw clutch 
operated by hand lever and quadrant. The motor 
is General Electric make, 51 horse-power, direct 
current, running at 295 revolutions per minute, with 
drum type controller and brake. 

The booms are 70ft. long, and can be extended to 
90ft. if desired. They operate from brackets at two 
different levels according to the position of the mem- 
| bers they are required to handle. The single jin. 

wire rope lead from the drum is converted into a four- 
part tackle at the boom, giving a hoisting capacity 
of 20 tons in any position. These booms are used 
for handling smaller material, such as the lighter web 
| members, bracing and floor material. 
On the second floor, 25ft. above the base of the rail, 
are situated the four machines required for swinging 
| the booms. This machine has a drum 13in. diameter 
| and 14in. long, which is operated by a General Electric 
|5 horse-power motor having a capacity of 6000 lb. 
at 25ft. per minute. The motor is fitted with a 
solenoid brake, which is used principally to block the 
| machine at night and when not in use. 
| On the extreme top of the traveller are arranged 
| the two travelling cranes which handle the heavier 
/'members of the bridge. These cranes are of the 
| usual twin-plate girder type, 112ft. long, 5ft. 5in. 
| deep at the centre, and spaced 8ft. 6in. centre to 
| centre. They travel on the top chord of the upper 
trusses, and are each carried on eight 30in. wheels 
mounted on four two-wheeled trucks, one wheel only 
| at each end of the crane being driven. The crane is 
operated by a 16 horse-power General Electric 220- 
volt mill type motor with a working speed of 725 
revolutions per minute and a capacity of 25ft. per 
minute at full load. The cranes are required to climb 
|a 1 per cent. gradient with a maximum load of 
500,000 Ib. _ Each crane is provided with two electric 
hoists, the working range of each hoist being neces- 
i sarily outside the line of the upper trusses of the 
| traveller. On account of the weight of the hoisting 
machine it is desirable both from static and economi- 
cal reasons that this machine be kept as near the 
centre of the traveller tower as possible. As a con- 
sequence, the hoisting cable is carried over a sheave 
| carriage placed some 20ft. in front of the hoisting 
machine and connected to it by astrut. The hoisting 
motor is of the mill type, rated at 80 horse-power, 
| and wound for 230 volts direct-current and 500 revo- 
| lutions per minute. The controller system is of the 
| magnetic switch type and is arranged for dynamic 
braking with a minimum lowering speed of 12ft. per 
minute. The armature has an automatic disc brake 
capable of holding the maximum load. It is, there- 
fore, impossible for a load to run away, as in lowering 
the motor works through a resistance greater than 
the load carried by the crane. The burning out of 
a fuse applies the full force of the electrical resistance, 
preventing all movement. In case of failure of the 
automatic brakes on the armature shaft or in case a 
pinion should break or a gear strip, an emergency 
hand brake is provided. This brake has a sufficient 
| capacity to stop and hold the maximum load lifted. 
| In order to guard against attempting to lift loads 
| greater than those for which the traveller has been 
| designed, special fuses are provided which will blow 
out when the load reaches a maximum. 

The carriage has a traversing motion of 14ft., the 
| motive power being a 5 horse-power 230-volt direct- 
| current motor, running at 800 revolutions per minute. 
It is driven by means of a rack rail capable of holding 
the carriage against an end wire thrust of 30,000 Ib., 
| due to fleeting loads, but is not required to move 
| against this load. Each machine has a lifting capa- 
| city of 120,000 lb. at a speed of 12ft. per minute 
i through a 10-part Zin. wire cable, both ends of which 





| 
| 





are wound on the drum,” thus obtaining a rope speed 
of 60ft. per minute. The maximum lift of these 
hoists is about 330ft., requiring a total length of 
cable on each machine of approximately 3500ft, 
Specially-designed self-lubricating blocks are used, 
which, with their shackle, are over 7ft. high and weigh 
approximately 1} tons each. 

When handling heavy members off the cars, dupli- 
cate members for each truss are lifted simultaneously, 
thus tending to maintain a more uniform state of 
equilibrium in the traveller and floor. As the cars 
are brought in under the traveller on tracks, spaced 
32ft. centre to centre, and the hoists operate at a 
minimum distance of 68ft. centre to centre, ihe 
members require to be “ fleeted”’ out. This is pro- 
vided for by special “‘ fleeting ” tackle, which holds © 
the blocks together until the member is clear of {}e 
cars and any obstructions. 

At the extreme end of each of the crane girders 
is an auxiliary gantry hoist of 5 tons capacity. ‘The 
transverse and longitudinal movements of these 
gantries are operated by hand power, the hoisting 
power being, however, supplied by a 30 horse-poy cr 
motor situated on the top floor. ‘These gantry hoists 
have a limited travel, being used principally for the 
handling of pins, riveting cages and other equipmeit 
in line with the main trusses beneath. 

With the exception of the four hoisting enginecrs 
operating the boom derricks, the men in control are 
stationed on the second floor or bridge situated 25/1. 
above base of rail, or about 175ft. below the crane 
girders. One man is thus able to operate two swite!: 
boards, which control the travel of both crane girders 
and the traversing movements and hoisting opera 
tions of the four hoisting machines. The hoisting 
operations of the four auxiliary gantries are also 
controlled from this floor by two other sets of contro! 
levers situated one on each side of the floor. By 
this arrangement fhe operator is in close touch and 
has an unobstructed view of all work being done, 
and can anticipate and promptly execute all orders 
given by the foreman in charge. One mechaniciian 
is always at the upper level to oil and keep a general 
supervision over the mechanical operations of the 
machines, and is at hand to apply the emergency 
hand brakes should occasion arise. 

Communication between the top of the traveller 
and the lower floors is effected by means of an elec- 
trically operated elevator, as well as by wooden 
stairs encircling the elevator shaft. The motive 
power is supplied by a 15 horse-power motor, which 
gives a rope speed of 150ft. per minute. The con 
troller is arranged in the car and is designed for 
dynamic control. The motor is provided with «a 
solenoid brake. Field telephones are also distributed 
over the bridge and traveller to facilitate communica 
tion with the different parts of the work. The 
traveller, fully equipped, weighs approximately 1000 
tons, and cost in the neighbourhood of 125,000 dols. 
(say, £25,000). A duplicate traveller is being erected 
on the south shore, so that next season work can be 
proceeded with simultaneously on both sides of the 
river. All the erection equipment was designed by 
the St. Lawrence Bridge Company, Limited, of 
Montreal, the contractors for the superstructure. 

In our two-page Supplement we give a series of 
progress photographs showing different stages of the 
work on the bridge, while on the opposite page and 
page 101 we give drawings and engravings showing the 
erection traveller and the arrangement of its machinery. 








INSTITUTION OF MECHANICAL ENGINEERS. 


THE attendance at the Institution last Friday 
evening was small, owing, no doubt in part at least, 
to the disagreeable weather having made travelling 
difficult and uninviting. The paper read and dis- 
cussed was by Mr. John Dewrance, of London, and 
dealt with the standardisation of pipe flanges and 
flanged fittings. It was quite a short paper and was 
little more than a résumé of the report on the subject 
published in 1904 by the Engineering Standards 
Committee. We reprint it in full elsewhere in this 
issue. The occasion acquired its chief claim to 
attention from the fact, as mentioned by Mr. Michael 
Longridge, who occupied the president’s chair, thai 
it was the first time a report of the Standards Com- 
mittee had been deliberately submitted for discussion 
and criticism to a public meeting. On the other 
hand, as Mr. Patchell pointed out in the course of his 
remarks, much of the interest which this cireumstance 
gave to the paper was nullified by the fact that it 
was being presented ten years or so after the report 
was first published. 

Dr. W. H. Maw, who, like Mr. Dewrance himself, 
was a member of the Sectional Committee responsible 
for the preparation of the Standards report, was the 
first speaker, and elaborated a few of the author's 
remarks connected with the strength of pipe flanges. 
Dealing with the manner in which this strength is 
built up, he drew the diagram, reproduced in Fig. 1, 
on the blackboard. If this, he said, represented a 
portion of a straight flange, and if it required, say, 


_3 tons to bend down one of the imaginary portions 


of it indicated by the dotted lines, then to bend down 
n such portions we would expect to require 3 tons. 
This was true for a curved flange of infinite radius. 
Taking the case of the 24in. pipe flange tested by the 
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author, -he found that the pitch between the holes was 
2,cin. and the width of each segmental cantilever 
where it joined the pipe body Iysin. The ratio of 
these figures, 1,°:/2;, was as 54 to 100. As tested 
with the radial saw cuts each cantilever carried a 








load of 1.27 tons, but as a solid whole the flange 
{ 3° l 
n 
' | 
1 t I 
pen t ' I 
7 
a 
Fig. 1 
carried 19.2 tons for the same deflection. Each 


cantilever, therefore, in the undivided state carried 
an eighth of this, or 2.4 tons. The ratio of these 
figures, 1.27 2.4, worked out at 53 to 100, or 
practically identical to the other ratio. They thus 
arrived at the curious result that the flange as ‘a solid 


as 


\\ | 





Fig. 2 


whole carried a load equal to the sum of the loads 
carried by the eight cantilevers if these were considered 
not as having radial, but as having parallel sides—-see 
Fig. 2. Each segment, therefore, it seemed, used 
more than its proper width to transmit its load to 
the pipe body. Where the parallel-sided cantilevers 
overlapped, as indicated by the shading in Fig. 2, 
there was a compound stress in the metal. In the 
diagram, reproduced in Fig. 3, there was shown the 
probable scheme of these imaginery cantilevers for a 
flange with eight bolts as it might be supposed to 
work out in actual fact. It was clear from this figure 
how notches might be cut out of the flange periphery 








Fig. 3 


without loss of strength. The author’s tests on this 
point showed a loss of strength of 11 per cent. This 
he believed was due to the circumstance that too much 
had been cut out and would not have occurred had 
the notches been properly cut. There was great 
difticulty, he continued, in getting people to believe 
that four bolts only were necessary for the flange of 
A drawing of such a flange was exhibited 

see Fig. 4—and it certainly looked as if four bolts 
were too few. But, said Dr. Maw, if we made the 
flange square without altering the bolt holes this 
appearance vanished. It would be noticed that 
nothing of the strength was lost by making the flange 
square, as in this state the whole of the imaginary 
cantilevers was left untouched. He would like also 
to call attention to the case of the 2}in. pipe tested 
hy the author—see Figs. 2 and 3 of the paper. The 
left-hand flange was bolted to the adjoining cast iron 
flange with a space between and was distorted under 
the test. The right-hand flange, however, was bolted 
up tightly and was not distorted at all, although both 
flanges were symmetrical. 

Mr. W. H. Patchell, referring to Dr. Maw’s last 
point, suggested as an explanation that the outer 
edge of the tightly bolted flange was prevented from 
moving to the right under the test, whereas the outer 
edge of the other was free to move. The worst part 
of a flange, in his opinion, was the joint in between. 
He then discussed at some. length the qualities of 
various jointing materials and their behaviour under 
test. In the course of these remarks he alluded to the 
author's contention that the packing material should 
extend over the whole width of the flange. He could 
not quite agree with this, as to follow it out would 
entail much trouble in the erection of a range of piping. 
His concluding remarks related to some tests con- 
ducted by the Admiralty on flanges for pipes 12in. 
and 13in. in diameter. The flanges used were not 
really thick enough and most of them wept under a 
pressure of 500 1b., although the best of them could 
stand up to 6001b. The expedient was resorted to 
of cambering the flange faces until the edges were 
gin. open. The 12in. pipe was then found to stand 
1100 1b. pressure before weeping commenced. This 
was really making the best of a bad job, He could 


a 2in. pipe. 








not recomnrend the general use of cambered. flanges. 
Kor one thing, they would be expensive to make. 

Mr. E. J. Fox, speaking as a manufacturer, praised 
the Standards Committec’s report for the efficient 
and economical dimensions adopted. With one excep- 
tion the dimensions, he said, were very generally 
adopted by everyone in this country except by the 
Admiralty—cries of ‘‘ Shame *’—-and by marine engi- 
neers. The exception referred to lay in the case of 
the standard dimensions for loose flanges. It was 
difficult, if not impossible, to follow the rules laid 
down by the Committee for these flanges, because it 
stipulated that the bolts should be in number multiples 
of four, whereas it had been the universal custom to 
make them multiples of two. He dealt also with 
the various methods of attaching fixed flanges to 
steel pipes—screwing, riveting, and  welding—and 
expressed himself as being strongly in favour of 
welding. Flanges in general, he concluded, were 
merely the means of joining two lengths of piping 
together, and if we could do away with them entirely 
so much the better. The practice of joining two such 
lengths by welding by the oxy-acetylene process was 
likely to be considerably extended in the future. 
It resulted in a joint that was very strong, was as 
cheap to make as an ordinary red lead joint, and was 
permanent. 

Mr. H. F. Rutter, as a user of flanged work, bore 
testimony to the advantages and convenience of the 
Standards Committee’s work. He urged, however, 
that it should be extended to larger sizes of pipes. 
For steam pipe purposes the range of sizes adopted 
was no doubt sufficient, but for water pipe purposes 
standard sizes for the flanges of pipes 30in., 33in., 
36in., 42in., 48in., and 54in. in diameter were very 
badly required. 

Mr. J. A. Aiton also urged the extension of the 
standards to larger sizes, not only for water pipe 
purposes, but for the steam pipes of low-pressure 
turbines. He strongly urged that columns 7, 8, and 
9 of Table II. in the Standards report should be 
entirely cut out, as in his opinion a body of the dignity 
and importance of the Engineering Standards Com- 
mittee should no longer encourage the antiquated 
practice of using cast iron for steam pipes. Dealing 
with the question of jointing material, he said he had 
always favoured the practice of putting the material 
inside the ring of bolts. To put it all over the flange 
face did not, in his opinion, strengthen the joint, but 
weaken it. If the joint ‘‘ cupped” it became tighter 
if the material were inside, but if it were outside only 
it would leak through the bolt holes. As regarded 
welding up pipe joints in place, he had never prac- 
tised it and would continue to fight shy of it. He 
had never yet found a joint welded by the oxy- 
acetylene or carbon are process to possess the strength 
of the unbroken material, although he had to confess 
that with the new Quasi-are process it seemed that 
this could be obtained. As a whole he was dis- 
appointed in the paper. Historically it was interest- 
ing, but it missed a grand opportunity of raising many 
unsettled points of importance connected with pipes 
and the manner of joining them. 

Mr. Michael Longridge regretted to hear Mr. Aiton 
express preference for a joint with the material wholly 
within the bolt ring. It might result in a tight joint, 
but with cast iron it was a dangerous practice, in 
view of the stresses which were thrown upon the 
material when the bolts were tightened up. As 
regarded welded flanges, he felt that the welding was 
apt to be confined to the edge of the flange collar, 
and preferred in such welded flanges always to have 
rivets used as an additional safeguard. He could 
not really see any connection between a cantilever 
and a pipe flange. A round flange was actually a 
great deal stronger than the sum of the strengths of 
the equivalent cantilevers. Were there a true rela- 
tionship nothing would be gained in strength by 
adding material to the flange outside the bolt holes. 
Actually the strength could thus be considerably 
increased. 

Mr. Patchell was induced by the references to 
welding pipes in place to speak again and to relate 
his experience with a wrought iron pipe 6ft. 6in. or 
so in diameter, which had to be so welded up. All 
was accomplished satisfactorily except for the last 
joint, which, as the weather had become frosty, could 
not be completed as intended, because the required 
temperature could not be attained. 

Mr. Fox, speaking again, also dealt with this weld- 
ing-in-site method of joining pipes, and said that it 
had been adopted by seventy or eighty gas and water 
undertakings in this country. At first considerable 
difficulty had been experienced in completing the 
joint underneath the pipe, as it was found that before 
the welding metal could solidify it frequently flowed 
out of the gap. The method now adopted, as shown 


Swedish 





Fig. 5 


in Fig. 5, was to form the spigot end with a curve’ 


such that the “angle of respose,” so to speak, for 
the smnall amount of liquid metal was not exceeded 
The spigot length was about three diameters. 

Mr, Longridge, in this connection, remarked that 





in Liverpool a short time ago he had seen an ingeniors 
process--a German one, he believed—in which t}\. 
chips to be welded in were held in place in a vertic;)| 
crack by magnetism until they could be melted anit 
welded. 

Mr. Dewrance then briefly replied to the discussic,,, 
but added little to the information already given i), 
his paper. He remarked, however, that when t), 
Committee first published its report it was condemne| 
by the pipe makers because it had adopted * exce 
sive’ flange thicknesses. Subsequently the make; < 
conducted experiments for themselves—sometimes ; | 
great cost-—and convinced themselves that the Cor, 
mittee was right, and as a result even begged it 
increase the flanges in thickness for certain purpose 

On February 8th Sir Robert Hadfield will deliv: 
a lecture to the graduates on “ The History of t!, 
Metallurgy of Iron and Steel.”’ All members a: 
invited to be present. The annual general meetin. 
will take place on the 19th. 








ELECTRIFICATION ON THE CHICAGO, MII. 
WAUKEE AND ST. PAUL RAILWAY. 


More electric railway systems have been teste:| 
in America than in any other country. Besides lin: 
working with high and low-tension direct-curren| 
there are railways employing the single-phase ani 
split-phase systems, and on the electrified lines cf t!. 
New York, New Haven, and Hartford Railway test 
are being made with a locomotive that col ect 
single-phase current and uses direct-current on thy 
motors. In all recent experiments the object aime: 
at has been to work trains from a_high-tensior 
overhead wire. If single-phase current is used, it i- 
of course, quite practicable to operate trains at 
15,000 volts, but it common knowledge — that 
some engineers prefer direct-current. 

The American General Electric Company has suc 
ceeded in building direct-current equipments for 3000 
volts, and has recently secured the contract f 


is 


for 
electrifying with this system the Puget Sound line: 
of the Chicago, Milwaukee, and St. Paul Railway. 
The electrification of the 113 miles of main line be 
tween Three Forks and Deer Lodge is the first step 
towards electrifying the four engine divisions, ex 
tending from Harlowton, Montana, to Avery, Idaho, i: 
total distance of approximately 440 miles, the track 
miles including yards and sidings aggregating about 
650. All the locomotives, sub-stations, equipment, 
and line material is to be supplied by the Genera! 
Electric Company, of Schenectady, New York, and 
the Montana Power Company is constructing thi 
transmission lines and overhead trolley system. 

If the results obtained from the electrification 0! 
these lines meet expectations, electric working will 
be adopted on the lines from Harlowton to the coast, 
a distance of 850 miles. Plans for the electrification 
of this section are at present being prepared. Fig. | 
is a map of the Chicago, Milwaukee and St. Paul 
Railway connections from Avery (Idaho) to Har 
lowton (Mont.), from which it will be gathered 
that the line passes through mountainous districts. 
Electrification is being adopted purely on economic 
grounds, and it is expected that the saving which 
will result from the use of electric locomotives will 
effect a reduction in the present cost of steam opera 
tion sufficient to return an attractive percentage on 
the large investment which the scheme necessitates. 

Arrangements have been made with the Montana 
Power Company for the supply of power to operate 
the trains on the 440 miles of main line that are to 
be electrified at the outset, and special precautions 
are being taken to ensure continuity of the supply. 
The network and transmission lines of the Montana 
Power Company extend over a great part of Montana 
and Idaho, and they are fed from a number of stations, 
mostly water-power stations. The capacities of the 
principal plants are given in the table below :— 

Kilowatts. 


Madison River 11,000 
Canyon Ferry 7,500 
Houser Lake 14,000 
Big Hole oe, ex 3,000 
Butte (steam turbine) 5,000 
Rainbow Falls peice 21,000 
Small powers, aggregating 7,390 

68,890 


Other stations are also to be constructed, and work 
on some of the following is now in hand : 
Kilowatts. 


Great Falls 85,000 
Holter .. ue: 30,000 
Thompson Falls 30,000 
Snake River 20,000 
Missoula River 10,000 

Total . 175,000 


It will be seen that, when all these new stations 
have been built, the power company will be in a 
position to supply about 244,000 kilowatts. In the 
ease of the earlier installations the transmission lines 
are supported on wooden poles, and operated at 
50,000 volts, but the lines erected more recently are 
worked at 100,000 volts, and are supported on steel 
Ample water is stored to meet demands 
Altogether the reservoir capa- 
The main reservoir, which 

‘apacity 
the head 


poles. 
under all conditions. 
city is 418,000 acre-feet. 
is -known as the Hebgen Reservoir, has a 


of 300,000 acre-feet, and is situated at 
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waters of the Madison River so that it can supply in 
turn the several plants on the Madison and Missouri 
Rivers. In this way the same storage water is 
uscd a number of times, and it will be seen that 
with the large amount of storage available, there is 
little fear of the railway being put out of action 
owing to shortage of water. 

rom the foregoing it will be gathered that the 
lines to be electrified are very favourably situated as 





step-down transformers and motor generator sets 
for converting the 100,000 three-phase 60-cycle 
current into 3000-volt direct-current. This is the 
first railway in America to use such a high pressure 
as 3000 volts on a direct-current system. The 
2400-volt direct-current installation of the Butte, 
Anaconda and Pacific Railway is in the immediate 
vicinity of the Milwaukee and St. Paul Railway, 
and it is owing, we are told, to the satisfactory opera- 
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Fig. 1—CHICAGO, MILWAUKEE, AND 8T. PAUL RAILWAY—AVERY TO HARLOWTON 


regards the supply of power, and owing to the low 
cost of construction it has been possible for the power 
company to offer current at the low rate of . 00536 dols. 
(.268d.) per kilowatt-hour, based on a 60 per cent. 
load factor, and it is expected that under these con- 
ditions the cost of current used by the locomotives 
will be considerably less than the cost of coal con- 
sumed by the steam locomotives. The agreement 
entered into between the power company and railway 





“THe Enoinece * 


tion of the high-tension direct-current equipment on 
the former line that the Milwaukee and St. Paul 


| Company is using this system. 


The equipment for the 2400-volt line, it will be 
remembered, was also supplied by the General Electric 
Company, this company, as is well known, being a 
strong advocate of the high-tension direct-current 
system. A comparison based on six months’ steam 
and electrical working on the Butte, Anaconda and 
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Fig. 2—PROFILE OF LINE BETWEEN AVERY AND HARLOWTON 


company has been drawn upon the assumption that 
the electrification of the lines between Harlowton 
and Avery, comprising four engine divisions, will 
be in operation in January Ist, 1918. 

In order to connect the sub-stations with the 
several feeding-points of the Montana power trans- 
mission line, a “tie-in” transmission line is being 
erected by the railway company, which will enable 
each sub-station to be fed from two directions and 
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from two or more power sources. This transmission | 
line is to be erected on wooden poles and is to be 
operated at 100,000 volts. A great portion of the 
line will follow the route of the railway, but where 
possible, and especially in mountainous districts, 
where the course of the railway is winding, a more | 
direct path will be taken. 

For the first 113 miles of track to be dealt with | 
four sub-stations will be necessary, which will contain 





Pacific Railway shows that electrical working results | 


in a net saving of more than 20 per cent. on the 
investment or total cost of the electrification. The 
comparison also shows that the tonnage per train has 
also been increased by 35 per cent., whilst the number 
of trains has decreased by 25 per cent., there being 
a saving of 27 per cent. in the time required per trip. 

A profile of the line from Avery to Harlowton is 
shown in Fig. 2, from which it will be gathered that 


the sub-stations and the small amount of copper in 
the feeders are advantages which have been secured 
by the use of 3000 volts on the overhead wire. 
The sub-stations will be of the indoor type; that 
is to say, the equipment will be erected in build- 
ings. For reducing the 100,000-volt three-phase 
current to the secondary pressure, viz., 2300 volts, 
oil-cooled transformers will be used. The motor 
generators, which will work at the above-mentioned 
pressure, will be composed of a 60-cycle synchronous 
motor driving two 1500-volt direct-current generators, 
permanently connected in series, small direct-current 
generators connected directly to the ends of the 
motor generator shaft providing the exciting current 
for the synchronous motor and the generator. To 
maintain the direct-current pressure constant up to 
150 per cent. of the normal rating, the direct-current 
side of each motor generator will be compounded, 
| and to ensure good commutation at heavy overloads, 
| which may with safety reach three times the normal 
| load, commutating poles and distributed compensat- 
| ing windings are to be fitted. In addition to driving 
the direct-current generators, the synchronous motors 
| are also to be called upon to act as rotary condensers, 
| and it is estimated that it will in this way be possible 
| to regulate the transmission voltage and so eliminate 
| the effect of the fluctuating load of the railway. The 
| positions and capacities of the sub-stations are shown 
| in the following table :— 
Miles Number Kilowatts Total 





Station. from of per kilo- 

Deer Lodge. units. unit. watts. 

| Momd.. .. WE .. 3S .. 900 .. 4000 
| Janey -. (Oe. F .. Te. ee 
Piedmont .. 77.9 .. 3  .. 1500 .. 4600 
RUNES 50 ia RO a 2 -- 2000 .. 4000 


Owing to the heavy currents that will have to be 
| collected, a special catenary system is to be employed. 
| Wooden bracket poles will be used on straight por- 
| tions of the line and cross supports on sharp curves 
| and in yards where the number of tracks to be spanned 
| is large, steel poles will be used. At the time of 
| writing the poles have been placed in position along 
| 30 miles of track, and the work, it is estimated, will 
completed in the summer of this year, and will 
| be ready for operation in the autumn, when the 
| first locomotives are to be delivered. From the 

brackets or cross supports a steel catenary cable is 

to be suspended, and this in turn will support two 

4/0 copper wires by means of hangers alternately 

connected to each conductor. This form of construc- 
tion is claimed to be very suitable for the collection 
of heavy currents, for, apart from the fact that two 
conductors naturally give twice the contact surface 
of a single conductor, the method of suspending the 
two wires gives great flexibility. On the first section 
of the railway to be electrified, that is, the section 
between Deer Lodge and Three Forks, there are, 
including sidings, cross-overs, and yard tracks, 
168 miles of track to be equipped. 
From Harlowton to the coast the Chicago, Mil- 
waukee and St. Paul Railway crosses four mountain 
ranges :—The Butte Mountains, at an elevation of 
5768ft., the Rocky Mountains at 6350ft., the Bitter 
Root Mountains at 4200ft., and the Cascade Mountains 
| at 3010ft. The section of the line between Three 

Forks and Deer Lodge calls for locomotive operation 
' over 20.8 miles of 2 per cent. gradient between Pied- 
| mont and Donald, at the crest of the main Rocky 
' Mountain divide. 

The locomotives, which, as already stated, are 
being built by the General Electric Company, are 
| exceptional in more than one respect. In the first 
| place, they are the first direct-current engines to 

be built for a pressure of 3000 volts; secondly, they 
will have a capacity greater than that of any steam 
|or electric locomotive so far constructed; and 
| thirdly, they are to be designed for regenerating when 


| travelling down gradients. There is, of course, 
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Fig. 3—3000 HORSE-POWER ELECTRIC LOCOMOTIVE 


the gradients to be negotiated are by no means light. 
The average distance between the sub-stations on 
the Chicago, Milwaukee and St. Paul Railway is 
approximately 35 miles, notwithstanding that the 
first section embraces 20.8 miles of 2 per cent. gra- 


| nothing remarkable about this latter feature, but the 
| makers point out that regeneration has never before 


| been attempted on such a large scale. An outline 


| drawing of one of these engines is given in Fig. 3, 


| and the general characteristics are set forth in the 


dient westbound and 10.4 miles of 1.66 per cent. | table on the next page. 


gradient eastbound over the main range of the Rocky | 


The first order is for nine goods and three passenger 


Mountains. The engineers of the General Electric | locomotives with characteristics as set forth in the 


Company point out that the long distances between 


table below, the only difference between the goods 
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and passenger engines being that the gears of the 
latter will permit of the 800-ton trailing trains 
travelling at a high speed, viz., 60 miles per hour. 
The passenger engines, moreover, will be fitted with 
an oil-fired steam heating equipment for heating 
the trailing cars. The electrical and mechanical 
parts of the goods and passenger locomotives are to 
be interchangeable. From Fig. 3 it will be seen 
that the cab consists of two similar sections extend- 
ing practically the full length of the locomotive, each 
section being about 52ft. long. Owing to the unusual 
height of the overhead conductor, viz., 25ft. above 
the rails, the bases of the current collectors are to 
be mounted 5ft. above the roof. 


Ce ee 


Weight ondrivers .. .. .. 200 tons 
Weight on each guiding truck 30 tons 
Number of driving axles 5 - 

-” eas as ts. wc cs B 

9 guiding trucks .. .. 2 

‘i axles per guiding truck 2 
Total length of locomotive .. .. 112ft. 
Rigid wheelbase . of WENO Ce 10ft. 
Voltage of locomotive : 3000 
Voltage permotor .. .. .. 1500 


430 horse-power 
375 horse-power 
3440 horse-power 
3000 horse-power 


One-hour rating of each moto 
Continuous rating of each motor .. 
One-hour rating of locomotive 
Continuous rating of locomotive .. 
Tractive load capacity on 2 per cent. 

gradions .. .. .. «. «. «» 1250 tons 
Tractive load capacity on 1 per cent. 

WE ca he aaa bs Se ae 

Approximate speed at these loads and 

SOND cs a oe. ee oe 


2500 tons 
16 m.p.h. 


Each motor, as shown in the above table, will be 
rated at 430 horse-power on the one-hour basis, and 
the continuous rating will be 375 horse-power. With 
a 30 per cent. coefficient of adhesion the draw-bar 
pull available for starting will be 120,000 lb. Each 
motor will be coupled to its driving axle by twin 
gearing in the same manner as the motors on the 
Butte, Anaconda and Pacific, the Detroit River 
Tunnel, and the Baltimore and Ohio locomotives. 
The motors are to be fitted with commutating poles 
and ventilated by a motor-driven blower placed in 
the cab. On all the gradients up to 1 per cent. the 
goods locomotives are to be capable of hauling a 
2500-ton load at approximately 16 miles per hour, 
and with the aid of a second locomotive at the rear 
this load will be carried over the 1.66 and 2 per cent. 
ruling gradients on the west and east slopes of the 
Rocky Mountain divide. 

Arrangements are being made on the track at 
Donald to enable the second locomotive to run round 
the train and be coupled to the front end so that 
electrical braking can be obtained on the down 
gradient. The two locomotives at the front of the 
train will return current to the line, and the braking 
will be under the control of the motorman in the cab 
of the leading locomotive. Naturally, in mountainous 
parts such as those through which this railway passes 
regenerative braking is very advantageous, for the 
trains that are on down gradients supply current to 
those that are ascending gradients, and the load on the 
generating station is considerably reduced in con- 
sequence. The air brakes will only be applied in 
cases of emergency and when the trains are brought 
to a standstill. 

With the completion of the remaining engine 
divisions it will be possible, owing to the use of electric 
locomotives, to combine the present four steam engine 
divisions into two divisions, approximately 220 miles 
long, but the train staff will be changed at the present 
division points. As the electric locomotives only 
need inspection after a run of approximately 2000 
miles, and as it is unnecessary to stop for taking on 
coal and water, it is expected that it will be possible 
to make a considerable change in the present method 
of handling the trains. The electrification of the 
line is being carried out under the direction of Mr. C. 
A. Goodnow, assistant to the president in charge of 
construction, and the overhead construction work is 
being supervised by Mr. R. Beouwkes, the electrical 
engineer of the railway. On page 112 several views 
of the railway are given. Fig. 4 shows a mountain 
which the line skirts, along the Jefferson Valley between 
Three Forks and Piedmont; Fig. 5 a section of the 
line at the Bitter Root Mountains ; Fig. 6 the great 
falls on the Missouri River, where a 60,000-kilowatt 
hydro-electric station is to be built, and part of the 
power will be utilised for working the railway. Fig. 7 
shows a goods train ascending the 2 per cent. gradient 
between Piedmont and Donald; Fig. 8 the station 
at Avery, Idaho; and Fig. 9 the station at Piedmont, 
where a sub-station is to be erected. We are in- 
debted to the British Thomson-Houston Company 
for these particulars. 








PATENTS AND FOREIGN COMPETITION. 


THE secretary of the Engineers’ Club, Manchester, has 
been good enough to give us permission to reprint the 
following paper read for private discussion at the Club 
on Wednesday, 20th inst., by a chartered patent agent. 








The subject of our debate this evening is one which I 
am exceedingly glad to find a representative body of 
engineers are at last prepared to discuss. During all my 
experience in connection with patents I do not remember 
seeing any report of any discussion of the subject by any 
of our British engineering bodies ; yet it is a subject which 
more or less directly touches every engineer and which 





should periodically be ventilated and discussed to ascer- 
tain if the law cannot be made of more assistance to 
British trade. 

Chambers of Commerce have tackled™some points in 
connection with it, but they are unsatisfactory bodies to 
deal with the matter, as the proportion of their members 
interested in patents is small, and therefore it is not 
difficult for a few people with strong opinions to impose 
their views on a large, uninterested majority who never 
think about the subject. 

I do not propose to read a connected paper to-night, 
but to put before you a few more or less disconnected 
facts and considerations, which I hope may provoke a 
useful debate and possibly result in one or more practical 
propositions for improvement of the law. 

Let me first put before you some comparative figures :— 
I.—Some Figures. 

In the United States the annual number of applications 
for patents has steadily wn. In 1874 it was 21,602, 
in 1884 it was 35,600, and since then it has doubled, being 
in 1913, 70,367. Of these applications, an average of 
50 per cent. to 60 per cent. have been allowed, and patents 
have been granted on them. It is interesting in consider- 
ing these figures to know the number of applications 
originating from foreign countries. In 1874 352 applica- 
tions originated in Great Britain, 74 in France, and 101 
in other countries, Germany not being classified. At 
later dates the figures were as follows :— 


. 1884. 1894. 1903. 1913. 
United States. . - 19,013 18,637 .. 27,819 .. 31,382 
Great Britain. . 463 743 1,199 998 
France * 161 196 321 340 
Germany 253 582 1,053 1,433 


The applications for patents filed in Germany in 1878 
—the first complete year under her Patent Act—num- 
bered 5949. In 1884 they numbered 8607 and in 1913 
they reached the enormous total of 49,532. In only one 
year in all that time was there a reduction on the number 
of applications of the preceding year. Whilst in the 
States, therefore, the number of applications for patents 
has doubled in the last thirty years, more or less following 
the increase in population, in Germany the applications 
have increased more than fivefold. Can it be doubted 
that this is largely due to her system of technical educa- 
tion ? 

The origin of most of these applications at various 
dates is instructive. 

The numbers of applications from foreign countries 
filed in Germany are again instructive :— 


1913. 


1 


App’ns. Gr’ted. App’ps. Gr'ted. | App’ns. Gr'’ted. 








Germany.. No list 4,214 21,009 5,904 | 38,282 9,047 
France .. .. of 2094 1,239 474 1,962 754 
Austria-Hun- applica- 

gary .. tions 327 1,079 393 1,781 | 563 
Switzerland .. pub- 113 602 206 1,325 462 
United States..| lished. 444 1,644 1,012 1,988 | 1,128 
Great Britain .. 530 1,141 574 1,376 619 

In passing it may be pointed out that the figures 


entirely disprove the statement so often heard from 
patentees that in Germany an application by a German is 
favoured as against a foreigner. Not one-quarter of the 
applications entered by Germans are allowed, whereas 
in the last ten years rather more than half of the applica- 
tions entered by Englishmen have been. 

Now let us consider the English figures. The average 
number of applications entered per year in this country 
is about 29,000 or 30,000, and this figure has varied very 
little since 1896, when it first reached 30,000. In 1883 
the number was, roughly, 6000; but in 1884, under the 
new Act which came into force that year, it rose to more 
than 17,000. 

Of these applications an average of rather more than 
50 per cent. have been completed and sealed. At the end 
of four years renewal fees are paid on about 35 per cent. 
of the patents granted, or on about 18 per cent. or 20 per 
cent. of the original applications, and only an average of 
about 2 per cent. of the cases originally filed are main- 
tained for the full duration possible. The origin of some 
of the applications is as follows :— 








1904. 1913. 
1884. 1894, —____—___—_ -- 
App’ns. | Gr’ted., App’ns. | Gr’ted. 
Great Britain.. 12,511 19,180 20,030 7,638 20,426 8,336 
France ; 788 799 1,096 778 = «1,143 1,068 
Germany.. .. 890 1,945 2,809 2,140 3,167 2,582 
United States.. 1,181 2,017 3,596 3,051 2,646 | 2,488 


The essential thing to be noted from all these figures 
is the gradual advance of the United States and the 
tremendous advance of Germany, whilst England and 
France have remained practically stationary. It is also 
to be noted that there are far more applications for patents 
by Germans and Americans in this country than there are 
by Englishmen in Germany and America, and that in this 
country the Germans are getting well ahead of the 
Americans. Omitting uncompleted provisional applica- 
tions—which can hardly count in the comparison—there 
are more than three times as many applications for patents 
filed in Germany as in this country, and the proportion 
is speedily increasing, and there are between four and five 
times as many applications filed in the United States, 
and the proportion ig increasing here also, but not so 
speedily. 

II.—The Exploitation of Inventions. 

Much is being said nowadays as to the lack of enter- 
prise of the British manufacturer and capitalist, and the 
experience of my profession certainly goes to confirm it. 
It is not the business of patent agents to sell patents, 
as patentees often like to think; but their every-day 
work does give them an insight into what is going on with 
regard to the sale and exploitation of patents in this and 
other countries, and it can be said without any fear of 
contradiction that the conservatism, lack of enterprise, 
and fear of risk of the British industrialist, capitalist, and 
banker, as compared at any rate with his American and 
German competitors, are colossal. It is almost impossible 
to get a manufacturer to look at an invention or patent 
that has not originated in his own works. As Lord 
Moulton said recently in Manchester, ‘‘ holders of capital 





in England have little sympathy with any knowledge they 
do not themselves possess.” If the basal cause of this 
was ascertained I believe it would be found to lie between 
pride, laziness, and fear; pride in our belief in our own 
supremacy, laziness in the desire to avoid trouble, and 
fear—no matter what the future may bring—of risking 
an immediate outlay. 

A patent agent is always hearing of the difficult, 
inventors have in getting their inventions taken up anid 
the discouraging reception they meet with from manu. 
facturers, even when the invention is a really meritorious 
one; and he knows, too, how exceedingly often their 
efforts only fail in the end. -In Germany and America 
it is very different. If there is anything in an invention 
at all there is comparatively little difficulty there in finding 
a manufacturer who will at any rate test it, and in both 
countries many firms have special departments regularly 
on the watch for new inventions as they are published 
which they can take up. If we are to regain the supremacy 
which we have lost, or even our fair place, in the world’s 
engineering trade, we shall have to do the same thing. 
This leads me to my third section :— 


III.—Compulsory Working v. Compulsory License. 

Most Englishmen seem to think that because a patente 
invention originates abroad it is something to be con 
demned. Generally the reverse is the case, as it is onl) 
the more important inventions on which a foreigner will 
pay the fees for patenting in this country. But submit 
such an invention to an English manufacturer and he posi 
tively will not look at it. The invention, however, is 
taken up, say, in Germany, and becomes a success, and thi 
goods are imported to the English market. Then the 
English manufacturer wants to make the thing. Under 
the present Act he applies for the revocation of the English 
patent on the ground that the invention is mainly or wholl) 
worked abroad, and wins his case. He then starts to 
manufacture, but only to find that the market is flooded 
against him, for, in getting the patent revoked, he has 
destroyed any protection he might under other circum 
stances have been able to get under it, and he has freed 
the market for anyone else to make it. Not only so, but 
he still has to face the competition of the German maker, 
for revoking his patent does not close the English market 
to him. In fact, it only tempts him with his, by that 
time, greater experience and facility in manufacture, to 
cut prices, 

If, on the other hand, the English manufacturer could, 
by a process as simple and inexpensive as the present 
revocation process, obtain a compulsory licence under the 
patent, he would get protection against competitors in 
this country, and if the licence was made an exclusive one 
—which it should be—also against importation from 
abroad by the patentee himself, and though he might have 
to pay a small royalty to the foreigner—and thus be saved 
the odium of robbery—he would have the market to 
himself. 

Such a system of compulsory licence | consider would 
be more punitive than revocation to a foreign patentec 
who endeavoured to use his patent to prevent manufacture 
here, because when his patent is revoked he is not pre 
vented from entering this market with his goods ; but if 
an exclusive licence were granted under the patent the 
market would be entirely closed to him. 

Another practical objection to the present law is that 
it is causing other countries to introduce similar legislation. 
It is, for instance, proposed to pass a similar law in the 
United States, admittedly by way of reprisal to our law. 
It is also making other countries administer their present 
laws on working more strictly against us. 

IV.—Alien Enemy Patents. 

The lack of enterprise of English manufacturers is 
shown by the effect of tne Temporary Rules Act of last 
year, by which it is possible for English manufacturers 
to secure the avoidance or suspension of alien enemy 
patents in their favour. 

We have already seen the very large number of English 
patents that are held by Germans. Yet from the beginning 
of the war up to last week only 235 applications have been 
made by British manufacturers in connection with such 
alien enemy patents, and many of these applications have 
been in groups, and in several cases a number of applica- 
tions have been made in connection with one patent. 

In connection with 17 of these cases licences have been 
granted, 13 of the applications have been withdrawn, 
19 have been refused, and the remainder, 186, are still 
sub judice. The court hearing the applications consists 
of the present and the past Comptrollers of the Patent- 
office, and the procedure is very simple and inexpensive. 

It has been officially notified that licences will as a 
general rule be granted :— 

(1) Where there is no manufacture in this country 
under the patent, and also 

(2) Where what manufacture there is is carried on by 
a company or firm on behalf of alien enemies resident 
abroad, and there is any reason to doubt that the manu- 
facture will continue to be carried on, or where it is in 
the interests of the country that some other manufacture 
should be started in the British interests, licences will be 
granted for the full term of the patent. 

So far as can be ascertained—I understand no cases 
will be reported—the royalties so far fixed are low, usually 
5 per cent. and not more than 10 per cent. on sale price ; 
but after the war the patentee has the right to apply to 
the Board of Trade to revise the amount of the royalty. 


V.—Petty Patents. 

There is a very large field of invention or, more properly 
speaking, ingenuity in which it is at present impossible 
to obtain any protection’for one’s ideas in this country. 
This is the large field of novel and ingenious constructions 
or arrangements of parts, which, while not providing 
sufficient subject matter to be patentable, yet are suffi- 
ciently advantageous for the originators to desire some 
protection against the copying of them by others. All 
patent agents are familiar with the large number of such 
ideas which are submitted to them and which they have 
to advise their clients cannot be protected. 

‘Such ideas are protected in Germany by what are 
known as Gebrauchsmuster, or utility designs patents, 
and these are very popular in Germany. ‘The fees are 
low compared with those for patents, and as the law has 
been administered the protection given is of considerable 
scope. It is very customary to enter applications for a- 
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THE GERMAN CRUISER BLUCHER, SUNK IN THE NORTH SEA, JAN. 24rn 








full patent and a utility design patent at the same time, 
so that the latter can be proceeded with if the former is 
refused. The law relating to them came into force in 
1891, and in 1892, the first full year under the law, 9066 
applications were entered. In 1913 the number of appli- 
cations was 62,678, a number which of itself shows the 
utility and popularity of the law. 

[ am of opinion that such a law should be enacted in 
this country ; but it is essential, if it is to be of any use, 
that the protection given under it should not be construed 
narrowly, 

Vi. 

In looking to the future, if we are to progress as we 
may do, we must clearly and strongly lay hold of the fact 
that the possibilities of invention are absolutely unlimited. 

What, then, is to be our attitude to the undreamed-of 
future ? Shall we drift along and let it take its own 
course, or shall we see that it depends on us now what our 
future is to be; that in very deed our future is unfolded 
in the present ? The Germans have largely learned this 
lesson and are willing to subordinate the present to the 
future, to risk and spend and strive now for a return ten 
or twenty or fifty years hence. If we do not learn it, 
if our capitalists and bankers do not learn it, the Germans 
will quickly overcome us—even if we beat them in war— 
still more fully than they have already done. Shall we 
let them do this? No! As Englishmen we must say 
a thousand times—No! What then? We must devote 
time and money, enterprise and effort to study and 
research. We must utilise to the fullest the facilities and 
resources of our engineering colleges and technical schools 
for research work, and we must develop them along this 
line. 

We must establish numbers of engineering research 
scholarships and encourage such research in all ways. In 
this connection it is interesting to note the large number 
of German patents emanating directly or indirectly from 
the technical schools of Germany. It is not necessary 
for the inventor to apply for the patent in Germany, and 
it is a fact that besides many patents taken in the names 
of professors and their assistants there are many pro- 
fessorial inventions patented in the names of other parties. 
Individual firms must also encourage research in their 
own works, and devote time, money, labour, and interest 
to it. An Englishman has, naturally, more initiative 
and originality than a German, and, given the necessary 
support and encouragement, there is no reason whatever 
why we should not equal and better the Germans in the 
field of invention and, as a corollary, in the development of 
our world trade. 

It is all very well to talk largely of capturing Germany’s 
trade as a result of the war, but I have not the slightest 
hesitation in saying that we shall not do so, or at any rate 
if we do, we shall not keep it, unless we are prepared to 
do better than, or at any rate as well as, Germany. 


The Future of Invention. 


VII.—Engineers and the Patent Law. 


I should like to see engineers so much in earnest about 
these matters that they demanded as a body to be con- 
sulted by the Government on points of practice or the 


amendment of the law. To this end a representative | ; 
| on the starboard bow, and a course was steered in 


committee might be appointed—perhaps with statutory 


powers—with whom the Board of Trade or the Comptroller | 


might consult on matters affecting the profession. Such 


committee should include a certain number of chartered | 


patent agents who are acquainted with the laws and 
practice of all countries affecting industrial property, 
and one or two solicitors expert in patent law. 
in this country one great and really active engineering 
society, like the Verein Deutscher Ingenieure in Germany, 


f we had | 





neering belong, and which is officially recognised and con- 
sulted by the German Government, nothing further would 
be required ; but with our present almost chaotic system 


of societies the matter is not so simple. But it should 
not be very difficult to arrange for the election of a really 
representative committee such as suggested if the question 
was really taken up in earnest. 


NAVAL ACTION IN THE NORTH SEA. 


SHortLyY before midnight on Wednesday the 
Admiralty issued the following announcement regard- 
ing the action which took place in the North Sea on 
Sunday :— 

The following preliminary telegraphic report has 
been received from Vice-Admiral Sir David Beatty 
regarding the naval action of Sunday last in the 
North Sea; 

A flotilla of destroyers patrolling about 7.30 a.m. 
first sighted and attacked the enemy, whose force, 
according to reports received, consisted of four battle- 
cruisers, six light cruisers, and some destroyers. 

Their position when sighted was approximately 
fourteen miles east-south-east of the battle-cruiser 
squadron. 

Orders were given by signal to the destroyer flotilla 
to chase the enemy, and to report their movements, 
as it appeared they had at once commenced to retire 
to the east-south-east. 

The battle-cruisers were directed to steer south- 
east, with a view to securing the lee position and to 
cutting the enemy off if possible. 

The situation developed by degrees into a stern 
chase. 

Speed was worked up to 28 and 29 knots, and the 
enemy were gradually being overhauled. 

At about 18,000 yards slow and deliberate fire 
was opened, and we began to hit at a range of 17,000 
yards. 

Our fire was returned by the enemy. 

The Lion and Tiger, having drawn ahead of re- 
mainder of squadron, were_in action alone for some 


| time, and consequently were subjected to the enemy’s 


concentrated fire, more particularly the Lion, which 
ship suffered more as the result. 

The other vessels, as they drew up, engaged the 
enemy. 

The German flotilla of destroyers was disposed on 
the starboard beam of their cruisers, and an attack 
by them was driven off. At about eleven o’clock, 
unfortunately, a lucky shot damaged one of the Lion’s 


| feed tanks, causing the port engine to be stopped. 


At the same time enemy submarines were observed 
y 


order to avoid them. 
The Bliicher was now in a critical condition, with 
her speed reduced, and the Indomitable, which had 


| now come up, was directed to complete her destruc- 


tion. The rest of the squadron were directed to 
attack the rear of the enemy. 
The Lion, with an escort, steered to the north- 


to which all engineers of standing in all branches of engi- | west, steaming with one engine, and I transferred 








my flag to one of the destroyers, and subsequently 
to the Princess Royal. 

Through the damage to Lion’s feed tank by an 
unfortunate chance shot, we were undoubtedly 
deprived of a greater victory. The presence of the 
enemy’s submarines subsequently necessitated the 
action being broken off. 

The result of the action was Bliicher sunk and two 
other battle-cruisers very heavily on fire, and seriously 
damaged. 

The German prisoners reported also that the 
Kolberg had been sunk by over-salvoes from our 
squadron. 

Subsequently the starboard engines of the Lion 
also developed trouble from the same cause as the 
port engines, and the Indomitable took her in tow 


| and brought her into port. 


The damage to Lion and Tiger is in neither case 
serious, and repairs can be completed in a short time. 
The remainder of the squadron were not hit. 

The casualties were very slight. 

The death of Engineer-Captain Taylor, whose 
services have been invaluable, is deeply regretted. 

The behaviour of the officers and men was only 
what was expected, and great credit is due to the 
engine-room staffs for the fine steaming of the 
squadron. 


We give above an illustration showing the 
German cruiser Bliicher, which was sunk in the 
North Sea by Vice-Admiral Sir David Beatty’s 
cruiser squadron at about one o’clock last Sunday 
afternoon. This vessel, ordinarily regarded as an 
armoured cruiser, is* referred to in the Admiralty’s 
official announcement of the action as a battle- 
cruiser. She was, in actual fact, something between 
the two classes as they are now recognised. She was 
laid down at Kiel in October, 1906, and was intended 
by the Germans to be a reply to the first of our battle- 
cruisers, the ‘‘ Invincible ”’ class laid down in the early 
months of the same year. The information at that 
time in the possession of Germany was evidently 


| incomplete, for as a reply to our Invincibles she was 


obsolete from the moment her keel was laid. Her 
displacement was 15,500 tons, and on her trials her 
three sets of triple-expansion engines developed a 
mean horse-power of 43,886 and gave her a speed of 
25.86 knots. She is said subsequently to have 
attained a speed of 26.4 knots. Her armament 
consisted of twelve 8.2in. guns and eight 6in. guns, of 
which six and two respectively could be fired ahead 
or astern and eight and four on either broadside. 
Her armour amidships was 6in. thick. She cost 
£1,349,000 and carried a crew of 885. She was com- 
pleted in September, 1909, so that she took just three 
years to build. ne 








A new Australia tramway from Camberwell to Melbourne 
via Richmond is expected to be open for traffic next 
September. The work of construction is proceeding 
rapidly, tenders for the supply of rails have been received, 
and wherever possible substantial preference will be given 
to Australian manufactures and material in connection 
with the works, 
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AERIAL ROPEWAYS. 
No. IL* 

ln this article we will deal with a few typical aerial 
ropeways erected by R. White and Sons, of Widnes, 
Lancashire. The practice of this firm may be said 
to be more or less the reverse of that dealt with in our 
first article, for while it has from time to time erected 
ropeways of the single-cable type, its principal work 
is connected with those of the double-cable type. Its 
course in this respect, we gather, has been largely 
dictated by the fact that it has specialised extensively 
in aerial ropeways for colliery undertakings. The firm 
admits, as most people do, that the single-cable rope- 
way is the simplest in construction and the cheapest 
in first cost. But, it is added, it has several dis- 
advantages, particularly noticeable in the case of 
colliery installations. An important one is the 
difficulty of securing automatic tipping en route on 
the line without the employment of elaborate arrange- 
ments, usually taking the form of a travelling trestle. 
With the double-cable type a trestle is not required. 
A simple type of hook hung from the carrier rope and 
guyed to the ground is all that need be provided in 
the way of a tipping device. Such a hook can 
readily be adjusted along the line so as to effect the 
tipping at any desired point. There is difficulty, too, 
it is pointed out, with the single-cable system in 
avoiding having to run the buckets round the return 
rail by hand. Ata colliery it is particularly desirable 
that this portion of the journey should be effected as 
automatically as the rest in order to avoid the con- 
centration of labour at more than one point, namely, 
the loading terminal. On this aspect of the discus- 
sion, however, we prefer to keep an open mind, for 
we believe we are right in saying that Messrs. White 
themselves have erected single-cable ropeways in 
which the journey round the return rail is effected 
automatically. 

It is urged, too, that should part of a single-cable 
ropeway break down the whole plant has to cease 
working until a new rope has been put on or a new 
piece spliced in. This must, of course, also apply 
to the usual type of double-cable ropeway. It is 
avoided, however, so far at least as the carrier rope 
is concerned, if Messrs. White’s system of sectionalised 
cableway, described below, is in use. There are 
restrictions, further, it is stated, on the alignment 
of the ropeway if the single-cable system is adopted. 
In the vertical plane, for instance, there must be no 
hollows greater than such as correspond to the natural 
sag of the rope. For if there were such hollows the 
rope would not remain in the sheaves at the bottom 
of the dip. Occasionally, as the result of this re- 
striction, very high supporting standards have to be 
used. This objection to the single-cable ropeway 
can, it seems to us, be met in large part by the reply 
that as unsupported spans of something up to and 
over 3000ft. in Iength are possible, there can only on 
rare occasions be any need for a sag approaching the 
maximum contemplated. 

A more important restriction is that relating to the 
alignment in plan. With a single-cable ropeway a 
pronounced horizontal bend requires the use of sheaves 
more or less in a horizontal plane, and at such sheaves 
the rope, of course, can no longer be used for support- 
ing the weight of the buckets. Such bends have been 
overcome on the single-cable system by causing the 
buckets at the point to run off the rope on to a curved 
and inclined guide rail, down and round which they 
run by gravity to re-engage with the rope on the 
other side of the bend. In effect, therefore, the 
single-cable ropeway becomes a double-cable one at 
the bends, and although the action may be automatic, 
attendance, it is urged, is advisable at the points in 
question. It is for similar reasons that automatic 
action at the return rail of a single-cable ropeway is, 
as stated above, difficult to effect. 

The double-cable ropeway, it may be remarked, 
is also not free from difficulty where bends have to 
be overcome. For, if the bend is pronounced, the 
carrier rope, although stationary, has almost as much 
tendency to jump out of its support as would have a 
moving rope supported on vertical sheaves. Methods 
have, however, been devised to overcome the diffi- 
culty. One way, Messrs. White's, is to give up the 
use of a continuous carrier rope and use one composed 


ber of spans in the ropeway. Among other advan- 
tages, this arrangement secures the easy and cheap 
replacement of a worn part of the rope, and does not 
necessarily entail the breakdown of the whole plant 
through the failure of a portion. Again, from the 
colliery manager’s point of view, it possesses the 
great attraction of providing an outlet for the employ- 
ment of discarded winding ropes. We are informed 














Fig. 1—TYPICAL STANDARD 


that some ropeways are now running in which old 
winding ropes have been in use from the start for the 
carrier cables. 

In Fig. 1 we show a typical standard employed 
by Messrs. White at the junction of two sections of 
the carrier rope on a line straight in plan at the 
point. On the standards before and after that 
shown the ends of the four carrier ropes are brought 




















Pig. 2—STANDARD AT BEND 


in through saddles and guide castings and clamped 
securely to the crosshead of the standard. The other 
ends of the four ropes at the trestle shown are brought 
in through similar saddles and guides, and are then 
carried down the legs of the trestle to a point near 
the ground level, where they are clamped in a manner 
that facilitates their ready adjustment. 

In Fig. 2 a typical standard at a bend in a ropeway 
is shown. In this case the angle between the two 
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of sections, each section being provided with its own 
tensioning gear. The bends are then convéniently 
made at the junction of two sections. The number 
of sections in the ropeway may thus be made to 
correspond with the number of bends in it. The 
sub-division may, however, be carried much further, 
and even on a line without a single bend can at times 
with advantage be made to correspond with the num- 
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a 390 Ftlong overall _ 
Fig. 5—-ROPEWAY AT STANTON IRONWORKS 


spans is 148 deg. For angles no more acute than, say, 
150 deg., all that is necessary, it will be seen from this 
engraving, is to attach some guy ropes to the ordinary 
standard so as to balance the pull of the ropes on the 
standard and to fit a few guide rollers to accommodate 
the bend in the driving rope. Angles more acute 
than 150 deg. require a more elaborate arrangement, 
as noted hereafter, and when they approach 90 deg. 
and even more so 45 deg., the arrangement at the 





bend has to be made very similar to that at a return 
terminal. At the junction of two sections of the 
carrier rope on a straight line, and on one the bend 
in which is not too great, the bucket is carried over 
from one rope to the other on a rocking rail disposed 
centrally. 

Before passing on to describe a few typical ropeways 
erected by Messrs. White, we may deal with one other 
general point, namely, the method of connecting th: 
carriers to the haulage rope. The difficulties to be 
overcome here may be said to centre round the 
attainment of a firm grip on the rope, whether new 
worn, and in all weathers. whether the rope be wet 

















Fig. 3—GRIPPER OPEN: 


or dry or covered with ice or snow. In addition, 
automatic engagement and disengagement is nearly 
always required at some point or other. Much 
ingenuity has been spent over the design of rope 
grippers. The majority of those most in use depend 
either upon the turning of a lever or a hand wheel 
or are actuated by the weight of the bucket and its 
load. Messrs. White fit several types, depending 
upon the requirements of the user. Much can be 
said in favour of a simple device in which the jaws 
are caused to grip the rope by simply a screw and 
hand wheel. This arrangement is positive in its action 
and can be caused to disengage as automatically and 
readily as any other. A gripper of the “ gravity ”’ 
type is illustrated in Figs. 3 and 4 The example 

















Pig. 4—GRIPPER CLOSED 


shown is taken from a single-cable ropeway, but the 
device is just as applicable to a double-cable one. It 
consists of a toggle joint arrangement. The weight 
of the bucket is hung on the middle pivot, and when 
allowed to act closes the jaws tightly down on the 
haulage rope. At a terminal or other station the 
pulleys shown as attached to the middle joint run on 
to a guide rail and lift the jaws open. A very recent 
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improvement in this type of gripper—the patent of 
Mr. J. W. White—is to be found described on page 100 
of last week’s issue. 

A small but interesting ropeway erected by Messrs. 
White at the works of the Stanton Ironworks Company 
is shown in diagram in Fig. 5. At these works the 
blast furnace slag is converted by crushing and mixing 
with tar into a material suitable for macadam road 


making. ‘Three qualities are produced, and on the 
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left-hand side of the engraving the three correspond- 
ing mixers are indicated. The material is found 
io improve by storage for a short time in the open 
before being used, and the problem to be faced was 
to devise a cheap and efficient method of conveying 
the three classes of material to the three adjacent 
storage grounds. It was solved by installing a double- 
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may be buried at times in the material almost up to 
the level of the haulage rope sheaves. 

Another interesting small ropeway erected by the 
firm is shown in Fig. 6. This is situated at the 
Neepsend Generating Station belonging to the Cor- 
poration of Sheffield, and is employed for removing 
ash from the boilerhouse to the tipping ground. 
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Fig. 6—ROPEWAY AT NEEPSEND GENERATING STATION 


cable ropeway having an overall length of 390ft. 
\fter leaving the mixers the material is delivered 
into hoppers, from which it is loaded by gravity into 
the ropeway buckets standing at the loading rail. 
Thence the buckets are despatched along the ropeway 
and tripped automatically over the desired point. 
Each span corresponds roughly to a separate tipping 
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Incidentally, the ash is used to fill up a piece of waste 
ground. The interesting feature of this installation 
is the fact that the ropeway is designed so as in time 
to cover a fan-shaped area radiating from the loading 
terminal, and so spread the bulk of the available 
tipping area with ash to a uniform level. There are 
two spans in it of about 200ft. each. The inter- 
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Fig. 7—-ROPEWAY AT THE TYDDYN HOWELL QUARRY 


ground, and is provided with a separate tripping gear. 
This gear is of the hook type, suspended from the 
carrier rope, and in each case can be adjusted along 
the span by means of a light rope attached to it. The 
buckets pass round the return terminal automatically, 
and if desired may be discharged while doing so. 
From the time, therefore, when the buckets leave the 


mediate standard is a light, portable affair. The 
return terminal is provided with eight wheels running 
on a pair of rails laid out in the form of an are. Be- 
tween the periods of shifting it along these rails it is 
held securely in place by guy ropes from the ground. 
The loading terminal has to conform to the radial 
movement. It is, therefore, mounted on a central 














Fig. 8—-THE TYDDYN HOWELL PIER 


loading terminal until they return empty the entire | 


action is automatic. The tipping floor is 28ft. below 
the level of the mixers, while running alongside its 
whole length at a still lower level is a railway siding, 
by which the material may be conveyed away after 
being weathered. The trestles, it may be remarked, 


pivot, round which it may be turned to face any 
part of the tipping area. The loading rail is bent to 
a circular radius so that this rotary movement will 
preserve proper relation between the loading rail and 
the shoot of the storage hopper. The ash is collected 
in the basement of the boiler-house in tipping wagons, 





holding three-quarters of a cubic yard of material each. 
These wagons are then run on a light-gauge tramline 
to an electric hoist, which elevates them to a height 
of 40ft. above the basement level. Here the ash is 
tipped into a hopper of 54 cubic yards capacity, and 
is thence sent down a shoot to the ropeway buckets. 
The loading rail is 27ft. above the ground level, being 
carried on a structure sufficiently high to prevent 
the ropeway interfering with ground traffic. The 
whole working of the ropeway is controlled by one 
man. 

A most interesting ropeway on a larger scale is that 
represented in Fig. 7. This was constructed by 
Messrs. White for the Enderby and Stoney Stanton 
Granite Company, Limited, at the Tyddyn Howell 
Quarry, Glynnogfawr, near Carnarvon. This quarry 
is situated about a quarter of a mile from the shores 
of Carnarvon Bay. Formerly the stone was brought 
from it in wagons to a pier on the shore, where it was 
loaded into boats. The coast is somewhat exposed, 


_| and as it was only possible to load from 40 to 50 tons 


of stone per hour by the old method, a steamer might 
have to lie at the pier while loading for twelve hours 
or longer. With the plant now in use a vessel of 
500 tons capacity can be loaded in 50 to 60 minutes. 
The plant consists of a double-cable ropeway 1938ft. 
long running from the quarry to the cliffs at the 
shore, and from thence over the water to the end of 
the pier. At the latter point a stage has been erected 
as shown in Figs. 8 and 9, at an angle corresponding 
to the angle of repose of the stone. This platform 
carries two trestles and the return terminal, and 
on to it the stone is tipped automatically. Here it 
is stored until a boat comes alongside, when by means 
of some or all of eleven hinged shoots it may be 
expeditiously loaded into the hold. At about 430ft. 
from the loading terminal the plan of the line takes a 
bend through an angle of 32 deg. The standard at 
this point is constructed on the principles already 
referred to, and is, infact, that illustrated in Fig. 2. 
As will be seen from Fig. 7, there is a slight fall in 











Fig. 9-THE PIER STAGE 


favour of the loaded buckets. A small oil engine, 
however, is in use for equalising the work and for 
withdrawing all the carriers from the line when 
rough weather makes this desirable. The line has 
a capacity of 30 tons per hour, which, however, could 
be increased if required simply by adding fresh 
carriers. The loading terminal is sunk below the 
level of the ground so as to pass beneath an adjacent 
footbridge. The stone is brought in trucks from the 
crushers or storage ground and tipped into a bunker 
alongside the terminal, whence it is loaded by gravity 
down a shoot into the ropeway carriers. 

In Fig. 10 we show the elevation of a remarkable 
ropeway constructed by Messrs. White for Powell’s 
Tillery Steam Coal Company, Abertillery, South 
Wales. This ropeway has a length of about 4500ft., 
and is employed for conveying pit dirt from the colliery” 
in the valley to the tipping ground on the top of a 
hill 800ft. above the pit head level. This unusual 
situation for a tipping ground is explained by the 
fact that the available tipping ground in the valley 
near the mouth of the pit had become completely 
filled up with the refuse. The ropeway has an average 
gradient of 1 in 5.6, but in places the actual gradient 
approaches 1 in 2. About 250 tons of refuse are 
raised from the pit per 24 hours. The ropeway, 
however, is run only during the day, so that during 
its working hours it has to handle some 30 tons per 
hour. The carriers hold on the average 10 cwt. each, 
and are despatched at the rate of one per minute. 
About half an hour is consumed on the journey to 
the top of the hill, so that at any time there is a load 
of about 15 tons net on the ropeway. The line is 
driven by a 100 horse-power engine situated at the 
pit head end. This is coupled to the rope through 
bevel gearing and a friction clutch. The drive also 
includes a pawl and ratchet arrangement which, 
should the driving power fail, will come into action 
and prevent the line reversing. At the pit head a 
hopper with a capacity of about 500 tons is situated, 
and into this the dirt as it comes from the pit is tipped 
both during the day and night. By means of valve- 
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controlled shoots, five in number, it is delivered as 
required into the ropeway buckets standing on the 
cerminal rail. The top of the mountain is flat, and 
a length of about 750ft. is available for tipping. At 
this point the line as originally erected is 50ft. above 
the ground level. The tipping is performed auto- 
matically and the refuse is distributed progressively 
over the whole length of the area. When the heap 
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An unusual form of ropeway is illustrated in Fig. 12. 
This was erected by Messrs. White at the Steetley 
Limestone Quarries near Worksop. It differs from 
ordinary ropeways, in which, of course, the outward 
and inward ropes run parallel, in the fact that it runs 
in the form of a closed quadrilateral round the 
limestone works. At the point L the limestone is 
received from the quarries in wagons on a tramline. 
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Fig. 10—ROPEWAY AT AN 


reaches within 10ft. of the line a further 50ft. is added 
to the height of the standards by building on to those 
which have been partially buried. At present, as 
we have said, the capacity of the line is 30 tons per 
hour. This, however, can be doubled at any time 
simply by doubling the number of carriers. Four 
men are employed to work the plant, three at the pit 
head and one on the tipping ground. The latter, 
since the passage of the buckets round the return 
terminal is quite automatic, is employed merely for 











Fig. 1I—STANDARD AT CHANGE OF GRADIENT 


observation purposes, for oiling the sheaves, &c., 
and for adjusting from time to time the position of 
the tripping device. We are informed that the cost 
of tipping the dirt with this plant is actually less than 
that involved formerly in disposing of it in the valley 
close to the pit head. One of the standards on this 
line has already been illustrated—see Fig. 1. This 
engraving shows the fork-like guards which are 
provided to keep the buckets from striking the 
standard as they pass it, a necessary precaution in 
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Pig. 12—ROPEWAY AT STEETLY 


view of the high winds frequently prevailing. In 
Fig. 11 is shown a view of a standard near the crown 
of the hill at a point where the gradient of the line 
changes. 

At the Windber Collieries, South Wales, the firm 
has just completed a ropeway very similar to the one 
described above. It is, however, shorter and steeper, 
the length being 2025ft. and the average gradient 
against the load 1 in 33. 


ABERTILLERY COAL PIT 


Here it is fed into a breaker and thence into hoppers. 
There are three such hoppers to accommodate different 
sizes of material. From them the material passes 
down shoots by gravity into the ropeway carriers 
standing on the loading rail. It is then sent to the 
required kiln or other part of the works, where it is 
automatically tipped. There are in all five points 
on the line where tipping has to be effected. At 
each there is provided a trigger of different length. 














Fig. 13—ANGLE STATION 


On the buckets there is an adjustable tripping lever, 
which can be set by the man in charge to pass all the 
triggers except that of the point at which tipping is 
to be effected. The first span, from L to A, has a 
length of about 240ft., and is on an up gradient of 
lin 5. The next two spans, from A to C, measure 
together about 390ft., and have an up gradient of 
lin 4. The fourth span, C to D, measures about 
170ft., and has—presumably—a down gradient of, 
say, lin4. The last span is 260ft. long, and descends 





Fig. 14—SELF-LOADING BUCKET 


sharply at a slope of 1 in 2}. The angle stations at 
A and C are both of the nature of return terminals, 
the angles being 81 deg. and 49} deg. respectively. 
The line has a total length of 1100ft. and has a capacity 
of 30 tons an hour in loads of from 6 cwt. to 7 cwt. 
each. It is operated by one man. In Fig. 13 we 
give a view of the first angle station. 

All these ropeways, it will be noticed, are automatic 
except as regards the loading of the buckets. A so- 
called self-loading bucket has, however, been devised 


by Messrs. White, and may be used where the materia] 
to be handled and other circumstances permit. 
From Fig. 14 it will be seen the carrier rope is lowered 
until the bucket when upturned can drag over tho 
material. During this time it is guided, somewhat 
as a plough is, by a man with a loose handle. When 
it is filled and has moved clear of the heap of materia| 
it rights itself, to be discharged automatically farther 
on in the usual way. 

To the contractor a temporary aerial ropeway 
frequently presents a convenient, if not the only, 
solution for economically transporting his materials 
or refuse. Messrs. White provide a special design 
for this purpose characterised by its lightness, its 
ease of transport and re-erection elsewhere, and its 
avoidance of the necessity for heavy or any founda. 
tions for the trestles. A view of such a line is given 
in Fig. 15. This line was 1200 yards in length, 
divided into fourteen spans. The trestles, it will 
be noted, are constructed very simply. Their support 
in the direction of the line is supplied partly by the 
carrier ropes and partly by guy ropes secured to the 
ground. They vary from 20ft. to 24ft. in height. 
In elevation such a ropeway follows the contour 0} 








Fig. 15—CONTRACTOR’S ROPEWAY 


the ground pretty closely, so that standard-sized 
trestles may be used everywhere. This feature is 
scarcely possible with the single-cable system. 








LITERATURE. 
SHORT NOTICES. 


British Railways : A Financial anf Commercial Survey. 
By W. R. Lawson. London: Constable and Co., Limited. 
Price 6s. net.—Mr. Lawson’s opening sentence is a very 
bold one. He says: ‘‘ The day of the steam traction 
railway is nearly over,” and “this may therefore be a 
suitable occasion for reviewing the work of the steam 
railway.’ But whilst we regret that a man of Mr. Lawson’s 
financial ability should allow his confidence to carry him 
so far as to think that the morrow will bring universal 
electric traction, yet, had he waited for the actual realisa 
tion of his anticipations, the present work, had his excuse 
for its appearance stood, would not, we think, have been 
available for some time yet to come. That we should 
have regretted, as the author not only knows the financial 
side of railways, but he writes so breezily as to be positively 
entertaining. The present work fits its sub-title; it is 
a review, and a very comprehensive review too, dealing, as 
it does, not only with the financial, but with the technical. 
commercial and administrative sides, whilst many points 
in railway history are discussed. Yet, although all this 
ground is covered, one cannot but wonder what object 
is aimed at by the work. Mr. Lawson is chairman of the 
Railway Shareholders’ Association, and naturally there 
fore there is an abundance of criticism passed on Parlia 
ment, the Board of Trade, the railway directorate, chief 
officers and the staff. But unfortunately the criticism 
is not of a constructive character, and the result is that 
whilst the reader may be impressed with the idea that 
British railways are not what they ought to be, it is 
difficult to know where reform should start, and the 
problem is made more difficult still by the fact that, despite 
Mr. Lawson’s views, our railways are the most successful 
in the world. 











For the fiscal year ending October 31st the Temiskaming 
and Northern Ontario Railway, owned and operated by 
the Ontario Government, through a Commission, reports 
a surplus of 250,000 dols. Two years ago the surplus was 
510,000 dols., but since that time the traffic has become 
of a more normal character, as the cobalt mines now ue 
electric power instead of coal, and the freight business 
incidental to the construction of the National Trans- 
continental Railway has ceased. The Grand Trunk 
Railway Company has secured running rights over the 
Government railway from Cochrane to North Bay 
when the company begins operating the Nationa! Trans- 








continental Railway east of Winnipeg. 
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RAILWAY MATTERS. 


A pouBL£ collision occurred near Streatham Common 
Station, London, Brighton and South Coast Railway, on 
Saturday last. A goods train, whilst being shunted, was 
run into by @ passenger train from Brighton to Victoria, 
and a train in the opposite direction ran into the obstruc- 
tion caused by the first accident. Only one passenger 
was injured, but the driver of the goods train, who had 
got down from the foot-plate to lay detonators on the 
rail, was killed by a baulk of timber which fell off a wagon 
on the goods train when it was struck in the second collision. 





A very interesting point as to the present legal position 
of British railways, now that they are under State control, 
was raised at Fishguard lately. The Great Western Rail- 
way Company was summoned for not providing proper 
accommodation for the transit of cattle on board one of 
its steamers. Mr. Curtis Bennett, on behalf of the com- 
pany, maintained that the charge should be lodged against 
the Board of Trade on behalf of the Government, as they 
were now the owners of the railways, as every penny re- 
ceived went into the coffers of the Government. The 
magistrates reserved their decision. 


Tue Metropolitan District Railway Bill to be promoted 
in the ensuing Parliamentary session provides for widen- 
ings in the immediate vicinity of Hammersmith Station. 
The company seeks power to construct a single line so as 
to relieve the traffic going westward, and it is also pro- 
posed to make considerable alterations in the existing 
platform arrangements, so as to admit of the Piccadilly 
Railway using the existing tunnel in conjunction with the 
Districts Railway. The new railway will pass under 
Hammersmith Broadway and will be at a depth of 16ft. Yin. 
below the surface of the roadway. The limits of deviation 
include a portion of the Council’s subway on the east side | 
of the existing railway. 

A CORRESPONDENT has drawn our attention to the fact 
that the figure given in this column in our issue of the 
Sth inst., as to the number of passengers who were said 
to have been imprisoned in the New York Subway, on | 
the oceasion of the fire on the 6th inst., could not be correct. 
Official returns show that the average number of passen- 
gers carried by the Subway is 1,000,000 for each week-day, | 
and he therefore considers that not more than 150,000 | 
people were travelling at the time. Cable advices also 
said that 500 trains were stalled. We did not repeat this, 
but it may be remarked that as the Subway only owns | 
3000 ears, and as each train has 10 cars, the number of | 
trains running at the time could not have exceeded 300. 





Tue Compagnie Générale de Tramways de Buenos Aires, 
of Brussels, reports, with regard to the first section of the 
underground railway of the Anglo-Argentine Tramways | 
Company in Buenos Aires, which was opened for traffic in 
December, 1913, the length being 4.2 miles, that during the | 
first nine months of working the average receipts, if applied 
to a whole year, would amount to £46,000 per kilom. per 
annum, as compared with £31,200 in Paris, £22,400 in 
London, and £47,200 per kilom. in New York. As a con- 
sequence of the financial crisis in Argentina the construc- 
tion of the second underground section has been inde- | 
finitely postponed, although the hope is expressed that an | 
extension of time will be granted by the authorities. The 
European war has reacted unfavourably on Argentina | 
and a reduction in the working results of the tramways is | 
held in prospect. | 

In view of the fact that official notice has been given 
that the Great Eastern Railway Company will hold its 
annual general meeting on the 12th prox.—a course that 
other companies may be expected to follow—one wonders 
what form the annual reports of the companies will take. 
Seeing that there have been no Clearing House divisions, | 


that the Government has not paid for the conveyance of | 
troops or stores, that railway-owned steamers, motor vans, 
harbours, hotels, warehouses, offices, and a host of other | 
things have been used by the Government, and that | 
material for the Government has been made in railway | 
companies’ workshops, it is hard to conceive how any | 
proper report can be presented. This will be unfortunate, | 
as it prevents comparisons in years to come, but, after all, | 
this is only one of the many dislocations in the ordinary | 
course of events that the present war has brought about. 


At the coroner’s adjourned inquest last week into the | 
deaths of nine of the ten passengers killed in the Ilford | 
railway collision, the driver of the train from Clacton main- | 
tained that he saw the distant signal for Ilford East signal- | 
box in his favour and that his view of the home signal was | 
hidden by smoke and steam. The latter signal was | 
against him and the distant should also have been ; it | 
possibly was, but until Colonel von Donop’s report appears | 
the evidence on this and other points will not be suffici- | 
ently clear for us to form a definite opinion. The driver | 
admitted that he saw that the homesignal was at danger | 
when he passed it, and in this connection it may be added 
that Mr. A. J. Hill had earlier testified that the train must*| 
have been travelling at from 50 to 60 miles per hour, but | 
that there was sufficient distance in which to pull it up 
after passing the home signal before reaching the point 
of collision. The verdict of the jury was that the accident 
was due to an error of judgment on the part of the driver 
of the train from Clacton. 

In Le report of a collision at Niddrie, on the North 
British Railway, which we noticed in our issue of January 
22nd, reference was made to a “ clearance bar.”’ This bar, 
often also termed a “‘ fouling bar,” is of the same construc- 
tion and length as the locking bar used with a facing 
point lock. It is generally applied to prevent points being 
actuated. For example, there may be a facing connec- 
tion, as at Niddrie, from a down main to a down goods 
line. The clearance bar would then be fixed alongside 
the down main at the fouling point and be coupled to the 
facing points. The result would be that, should the tail 
of a train on the main line foul the connection to the down 
goods line, the rear of the train would be on the bar, and 
it could not therefore be worked nor, consequently, the 
facing points. A train could not thus be turned from the 
down main to the down goods. A clearance bar may 


| Bulletin of November 9th last. 





also, as again at Niddrie, be fixed on the safety points in 
the goods line and so prevent them being reversed until 
bs tail of a train that had entered the goods line is “ in- 
side.” 


NOTES AND MEMORANDA. 


EXPERIMENTS on the efficiency of electric radiators, 
carried out by Mr. Percy Good and reported in The Central, 
show that the radiant heat output from a lamp radiator 
is 548 watts, against 1060 watts put in, or 52 per cent. 
efficiency ; whilst a ‘red hot” or fire radiator returned 
727 watts of 1570 watts it received, so that its radiant 
efficiency, hemispherical, was only 46 per cent. Of course, 
as Mr. Good points out, many other questions besides 
efficiency have to be considered in such things as orna- 
mental radiators. 


We hear that an American company has put on the 
market a series of a mixture of metallic salts which will 
indicate, by means of their melting points, a range of 
temperatures from 425 deg. Fah. to 2425 deg. Fah. The 
salts are made up in cylinders, each cylinder having a 
mixture of salts which will melt at a definite temperature. 
Some of the cylinders can be used over and over again. 
They are also made in pastes, and if a series of these is 
introduced on an iron bar into a furnace the salts which 
melt away will indicate the prevailing temperature. 


AccorpInG to the Electrical Review, very satisfactory 
results have been obtained at Bexley Mental Hospital 
with hypochlorite of soda produced by the electrolysis of 
a 4 per cent. solution of common salt in water. The 
electrolytic tanks take 10 ampéres direct current at 220 
volts, and the output is 12 gallons of hypochlorite solution 
per hour, which is diluted with nine times its volume of 
water before use in the laundry. Dr. Faulks, assistant 
medical superintendent, states that’ the solution is effective 
in destroying micro-organisms and removing stains, and 
does not injure textile fabrics appreciably. 


THE ordinary methods of analysing coal do not tako 


| account of the organic or active portions as they occur 


in unaltered form, but it is these very portions that effect 
coking properties. Many attempts have been made to 
discover a means of estimating the value of coal from this 
standpoint, and it has now been found at the University 


| of Illinois that phenol at 100 deg. Cent. will dissolve cer- 


tain constituents of bituminous coal in their natural 
state; that it can be used quantitatively and that the 
extract is the vital constituent concerned in the coking of 
coal. The experiments leading to this conclusion are 
described by Messrs. Parr and Hadley in the University 
The attention of coke- 
oven chemists is directed to this communication. 

OnE of the latest American novelties is a motor cycle 


street sweeper, says the Motor Cycle. It is mounted on 
a sidecar chassis of peculiar design, and in front of the 


| Sweeping mechanism is a steel brush which acts as an 
| agitator for the purpose of loosening the dirt, so that the 
| broom will easily remove it. 


The broom is lowered by 
means of a handle situated on the left of the driver’s seat 


| and when the broom is in contact with the pavement it 


engages the actuating mechanism connected to the sidecar 
wheel, which causes the broom to rotate. Raising the 
broom throws the mechanism out of action. It is designed 
to be used on asphalt or wood-paved streets. At present 
one of these machines is in operation in Washington, and 
owing to its satisfactory operation its use is likely to be 
extended. 


INTERESTING results obtained by the Government 
chemist by making analyses of old wax impressions on 
documents in the Public Record Office are described 
by Mr. Ainsworth Mitchell in Knowledge, The seals 
examined dated from the thirteenth to the eighteenth 
century, and differed but little from modern sealing wax. 
Most of them consisted of a mixture of beeswax and resin, 
others of pure beeswax. Two seals, of the dates 1399 


| and 1423 respectively, were composed of wax, the charac- 
| teristics of which agreed more nearly with those of East 
| Indian than of European beeswax. 


i The wax composing 
an impression from the Great Seal of 1350 agreed, in 
chemical and physical characters, with pure beeswax 
of to-day. The pigment in the red seals was vermillion, 
while the green seals contained verdigris. 


L’Electricien of Paris describes a new ropeway recently 


| constructed near Bozen, where there is a rise of 2750ft. 
| in 5400ft. and an average inclination of 43 deg. 


The two 
cars, one of which ascends while the other descends, are 
connected by a cable in duplicate. The up and down 
lines are 20ft. apart and each consists of two steel cables 
20in. apart, on which runs a four-wheel trolley, to which 
the car is attached. The double cables which draw the 
cars are operated by an electric motor fixed at the highest 
station. The supply of current, which is taken from a 
central station, is supplemented by a battery for emergency 
use. Hand gear on the car is also provided. All cables 
are in duplicate, and a large factor of safety has been 
allowed. The ropeway is supported on steel towers, 


| 56ft. being the maximum height, and the longest span 


1300ft. The cars take eight passengers inside and eight 


outside. 


INTERESTING accounts are to hand from Sweden regard- 
ing the results of trials lately conducted by a leading 
Swedish company on two sister steamers, one—the 
Mjélner—being fitted with turbo-electrical engines and 
the other—the Mimer—with ordinary triple-expansion 
engines. Each steamer is of 2225 tons displacement and 
designed for a speed of 11 knots, a stipulation being that 
in each case the engines were to develop 900 indicated horse- 
power. The most important factor, however, was with 
regard to the consumption of coal, which was guaranteed 
to be 30 per cent. less in the turbo-electrical vessel than 
in that fitted with the triple-expansion engines. For the 
trial trip, which lasted seven hours, the screws of the 
Mimer were fitted to the Mjélner, so as to avoid possible 
difference arising from any difference in construction. 
During the trip the turbo-electrical engine developed 
975 indicated horse-power, or 75 more than the guaranteed 
maximum, while the average speed was 11.8 knots, as 
against 11 guaranteed. Good as these results are, the small 
consumption of coal exceeded the most sanguine expecta- 
tions, amounting to 0.4 kilo. per indicated horse-power, 
which works out at 35 per cent. less than the consumption 
on the sister ship, the Mimer. Both steamers are to be 


| employed in*the coast trade and their hulls have been 
| especially constructed for navigation in the ice. 





MISCELLANEA. 


THERE were eighteen accidents with steam boilers in 
France in 1912. Of these, six, causing eleven deaths, 
occurred to non-tubulous boilers; five, causing five 
deaths, to smoke-tube boilers ; and seven, with six deaths, 
to water-tube boilers. Eight of these accidents are 
ascribed to improper arrangements, nine to faulty atten- 
tion, seven to defective condition, and four to causes not 
discovered. 


Two students of the University of Washington have 
undertaken the construction of what is said to be the 
largest testing transformer on the Pacific Coast, as a thesis 
for a degree in engineering. They are Leo Dashley and 
Joan Dodds, both Seattle men. The transformer, which 
will be ready for use in the spring, will be surpassed only 
by those in the testing laboratories of some of the big 
electrical companies. The apparatus is to be set up in the 
engineering building for research work and the testing of 
insulating materials. It will be 7ft. high, 4ft. wide, and 
2ft. thick, will contain 300 Ib. of wire, and will step up the 
voltage from 220 to 220,000. 


Ir is reported from Gothenburg that the Swedish 
Government is experiencing great difficulty in securing the 
necessary supplies of copper for various purposes. The 
telegraph department, for instance, is reported to have 
been obliged to cease work connected with the erection 
of new telegraph and telephone lines, neither wires nor 
cables being obtainable. It is impossible to say how far 
this report is true. In view of the fact that the American 
exports to Scandinavia and other neutral countries were 
nearly five times as large in August-December, 1914, as in 
the same period in 1913, the accuracy of the report seems 
doubtful, unless the Swedes have allowed Germany to buy 
up nearly all their available copper. 


AccorpIne to a paper on “Electric Steel-making 
Furnaces,” read before the Manchester Branch of the 
Institution of Electrical Engineers on Tuesday, 26th inst., 
there is really not much difference in the actual power 
needed when doing the same work in the different types 
of the better-known electric furnaces, and, in fact, when 
deciding on which type of furnace to install, the questions 
of the initial cost of the plant, its suitability for running 
off existing power supplies, the cost of repairs to the 
furnace, and the ease with which these can be carried out, 
are all points which are as important as the question of 
low power consumption. The size of the furnace, however, 
has an important bearing on the energy consumption, as 
the larger furnaces have a less radiating area as compared 
with the weight of the charge than smaller furnaces. 





ADDRESSING the Mysore Economic Conference in 
December, Mr. Alfred Chatterton, Director of Industries 
and Commerce in Mysore, dwelt on the difficulties of 
encouraging new industries in India. ‘“‘ There is abundant 
evidence,” he said, “to show that it is not enough to 
introduce machinery and labour-saving appliances, we 
must also for a long time to come keep an eye not merely 
on the maintenance of the plants in working order, but 
also to some extent supervise the actual business which 
depends upon them. This is a very serious matter, but 
I think we shall have to face it.’”” This would indicate the 
beginning of a very far-reaching policy. But it is entirely 
logical and entirely wise. If it is the duty of authority 
to provide technical and scientific training, it ought also 
to be its duty to afford that commercial knowledge without 
which no industry can live. If the native population of 
India is to be encouraged to use labour-saving machinery 
it must be shown how to make that machinery pay. Mr. 
Chatterton’s conceptions of the duties of his office are as 
sound as they are broad-minded. 


In the November issue of the Journal of the American 
Society of Naval Engineers, a description is given of a 
small foundry cupola built at the Puget Sound navy yard. 
It was constructed to avoid the great waste that followed 
the use of a 6000 Ib. cupola when only a few small castings 
were required, and was made largely from scrap material. 
Its capacity is only 600 lb. It is only about 4ft. high 
from the base, and the internal diameter inside the lining 
is 14in. The tuyeres, two in number, are rectangular in 
shape, and expanding, with their lower edges 10in. from 
the bottom. The opening is 6}in. wide at the broad end 
and about 5in. at the narrow end by 4in. deep. The ratio 
of cupola arca to tuyere area is approximately three to 
one. The bottom plate is a casting incorporating the 
spout ; the cylinder is made of steel plate. The blast is 
taken from the compressed air system of the yard. It 
induces air in a three-stage injector and delivers it to the 
cupola about fifteen times its own volume. The cupola 
is hinged at the front to the base so that it may be turned 
cn its side for repairs and relining. It has proved entirely 
satisfactory. 

WE learn from Electrical Engineering that the Birming- 
ham Corporation has decided to put down a temporary 
generating stetion to deal with the enormous applications 
for electric power that are coming in mainly from manu- 
facturers of war material, pending the completion of the 
large new station at Nechells. The present plant will be 
sufficient for this winter, and the temporary station is 
to provide for the winter load of 1915-16. The permanent 
Nechells station is expected to be ready for the winter of 
1916-17. The temporary plant will be of 10,000 kilowatts 
capacity, and will be put upon a site adjoining the Nechells 
works in a way that will not interrupt the contracts there 
now in hand. The estimated cost of the plant amounts 
in all to some £97,000. The following plant has already 
been ordered :—Six marine type water-tube boilers from 
Babcock and Wilcox, Limited ; two 5000-kilowatt turbo- 
alternators with condensers from the British Westing- 
house Electric and Manufacturing Company, Limited ; 
and five cooling towers from the Davenport Engineering 
Company. The rest of the plant, for which contracts are 
yet to be placed, comprises coal conveyors, feed pumps, 
piping and valves, switch gear, cables, &c. The cost of 
the temporary foundations and buildings is estimated at 
about £10,000, but all the plant with this exception will 
be incorporated into the Nechells station when the plant 
therein is sufficiently advanced to permit of its being re- 
leased. In view of the extreme urgency the work is being 
proceeded with in anticipation of the sanction of the Local 
Government Board to the necessary oan. 
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ELECTRIFICATION ON THE CHICAGO, MILWAUKEE, AND ST. PAUL RAILROA] 


(For description see page 104) 























Fig. 4—-LINE BETWEEN THREE FORKS AND PIEDMONT Fig. 5—LINE AT BITTER ROOT MOUNTAIN 




















Pig. 6—THE GREAT FALLS ON THE MISSOURI RIVER Fig. 7—GOODS TRAIN ON 2 PER CENT. GRADIENT 
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Fig. 8-STATION AT AVERY Fig. 9-STATION AT PIEDMONT 
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The North Sea Chase. 


AttHouGcH the material losses of Germany were 
greater in the naval action off the Falklands on Decem- 
ber 8th, there can be no doubt that the fight in the 
North Sea on Sunday last has further-reaching effects, 
and is rightly regarded as the most important naval 
engagement of the war. It is true that two very 
powerful British vessels—the Invincible and In- 
flexible—took part in the defeat of the Germans at 
the Falklands, but they were opposed by ships in 
no way their equal, and once the battle was joined 
the result was not in doubt. On Sunday the opposing 
forces were more evenly matched, for on both sides 
there were battle-cruisers of the latest type. Sir 
David Beatty had under his command the Lion, Tiger, 
Princess Royal, Indomitable, and New Zealand, 
of which the first three carry eight 13.5in. guns 
each, and the two latter eight 12in. The Tiger 
is quite new, whilst the Lion, Princess Royal, and 
New Zealand were completed as recently as 1912. 
The Indomitable is an elder sister of the New 
Zealand, and was completed in 1908. The three 
first represent the very latest stage of pro- 
gress in ships of their class. They have high 
speed, a heavy armament and good protection of 
the vital parts. On the German side there appear to 
have been the Derfflinger, Seydlitz, Moltke and 
Bliicher. Of these ships, the first is the German 
parallel of our Tiger; she was completed only last 
July. She carries eight 12in. guns, and has a very 
thick amidship belt, probably 13in., as compared 
with the Tiger’s 9in. The end belts in the two ships 
are the same, namely, 4in. thick. The Seydlitz was 
completed in 1913: she has ten llin. guns, a Qin. 
midship belt, with 4in. protection at the ends. The 
Moltke, sister of the notorious Goeben, differs hardly 
at all from the Seydlitz. She went into commission 
early in 1912. These three vessels may be regarded 
as representing the latest Teutonic views in armoured 
cruiser design. It will be noted that what they save 
in gun weight they put into belt armour. The fourth 
vessel was outclassed, and it is possible would not 
have appeared in the squadron had not the von der 
Tann been, as reported, out of action. She must have 
materially hampered the German manceuvres, and her 
loss is not surprising. She, the Bliicher, carried twelve 
8.2in. guns and a belt only 6in. thick. She was 
completed towards the end of 1909, was driven by 
three sets of reciprocating engines, and her speed 
probably did not exceed 26 knots, two knots at least 
below the speed of the other German ships, three 
below that of the best British vessels, and one knot 
below the New Zealand and Indomitable. Both 
squadrons had minor vessels in their company. 

It is necessary to remember all these particulars if 
the full significance of the fight is to be understood. 
It will be seen that on each side there were three ships 
representing the very best that the designers and 
builders of the two countries can turn out, and on 
the German side one ship, and on our side 
two weaker in speed and armament than the 
other three. Apart altogether from the ques- 
tion of tactics, the result was a victory for British 
material. This was admitted by the Germans as 
soon as the squadrons came in sight of each other, and 
before ever a shot was fired. The enemy knew well 
enough that the conclusion was foregone, and he very 
wisely sought safety in flight. If he had thought 
that there was the remote chance of his winning, he 
would, in view of the fact that he was in considerable 
force, probably have accepted action. But hampered 
by the Bliicher and faced by an overpowering gun 
fire, he well saw that little was to be hoped for. He 
therefore took to his heels, and the victory of British 
warship design was won whilst the opposing vessels 
could barely see each other. There can be little 


doubt that the German squadron came out with no 
intention of fighting, and no expectation that it 





would be discovered ; otherwise we cannot believe 
that it would have brought the ill-fated Bliicher with 
it. Had that vessel been left behind, the other three 
might have eluded their pursuers. As it was, they 
no doubt stood by her, bringing their speed down 
to hers until it became evident that further efforts 
were useless, and she was left to her fate. It has 
been rather hastily assumed in some quarters that 
all the ships fought end on, and the stern fire of 
the German vessels and the forward fire of the British 
have been contrasted. That it was a chase cannot be 
doubted, but it is quite likely that both fleets endea- 
voured as far as possible to keep their broadsides to 
theenemy. It has been shown before now that whilst 
a vessel presents a wider target by the broadside, 
she presents not only a deeper one end on, but suffers 
more severely from a hit. It is probable, then, that 
Admiral Beatty endeavoured as much as possible 


| to keep his sides to the enemy, whilst the latter did 


the same as far as the circumstances of flight would 
permit. If any German ship presented her stern to 
the broadside of a British ship, she must have suffered 
heavily. On this extraordinarily interesting question 
and its bearing on warship design, we must wait 
for full particulars of the battle. 

On the military effects of the action, we do not 
propose to touch at any length. It is sufficient to 
note that one more German large cruiser has been 
sunk, and that two have certainly been very 
seriously damaged, as they are reported by Admiral 
Beatty to have been “very heavily on fire.” 
If, then, the German navy was not in a position to 
meet the British Navy before, it is far less able to do 
so now. The enemy’s only course is to return to a 
war by attrition. We may regard it with indifference. 
It would take years of toil to whittle the British Navy 
down to anything approaching equality with the 
German Navy. The loss of a British ship here and 
there, even of the highest class, can make no appre- 
ciable difference now. Germany is so badly crippled 
that a fleet action cannot be risked, and we may expect 
her ships to remain more closely under the shadow of her 
big land guns and behind the belt of mines than ever. 
But—and this, to our mind, is of the greatest import- 
ance—the superiority of British warship design has 
been proved up to the hilt, and the Germans know it. 
Let us give all credit to our Admirals and Captains, 
all credit to our gunners and engineers, who have done 
their work magnificently, and the great fact still 
stands out, that it is gun power and speed that tell, 
and that in these two combined the German navy is 
behind the British. 


Inventions and Patents. 


From time to time the Engineers’ Club of Man- 
chester organises a discussion amongst its members. 
These meetings are quite private, and as speakers 
know that they will not be reported they are, or are 
supposed to be, more free in the expression of their 
views. One of these discussions was opened on 
Wednesday, 20th inst., by a gentleman connected 
with one of the most influential firms of patent agents 
in this country, and we have been fortunate enough 
to obtain his consent and the consent of the Secretary 
of the Club to the publication of his paper. It will 
be found reprinted in full on page 106, and we need 
do no more than direct our readers’ attention to it. 
It well merits careful consideration as much for the 
views expressed by the author, which engineers 
would do well to ponder, as for remarkable figures 
which it contains. It is not often that these facts 
are put so clearly before us, and now that we have 
them we shall do well to investigate their significance. 

It is the inevitable result of his profession that the 
patent agent regards patents as a barometer of tech- 
nical development. Our author gives us a number 
of interesting figures all tending to prove that Britons 
do not take out as many patents as Germans and 
Americans, and reading between the lines we gather 
that he attributes this to the lack of enterprise of our 
manufacturers and to the neglect of research and tech- 
nology. He shows us that the number of applications is 
still rising in America and Germany, whereas here, since 
1896, it has reached a pretty steady level at between 
25,000 and 30,000 a year. Moreover, Germany and 
America, and even France, obtain more patents in 
this country than they used to do. We are not by 
any means sure that sound reasons could be given for 
regarding patents as a true or just indication of the 
inventive ability and energy of a nation. We study 
British engineering patents pretty closely week by 
week, and we are forced to the conclusion that very 
many of them, irrespective of the nationality of the 
patentees, are not only valueless in themselves, but 
that, if the grant of monopolies could be conducted 
on less hidebound rules than at present, they would 
never be granted at all. Very many of them cover no 
more than petty modifications of existing or antique 
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designs, and are not the result of careful research or 
real invention, They are the casual output of 
drawing-offices and are patented “on spec.,”’ and 
frequently with no higher object than that of securing 
a new “selling point’ which may be labelled 
“patent,” and so impress the purchaser. Besides 
this great mass of inventions—if they may be called 
by so worthy a name—there are thousands which are 
nothing more than pure and unadulterated rubbish 
taken out on the spur of the moment by uneducated 
or imperfectly educated persons under the impression 
that letters patent is another way of spelling fortune. 
Under these circumstances, before we can estimate 
the value of such figures as were put before the Engi- 
neers’ Club as an indication of the progressiveness of 
Germany, America, and Great Britain, we must 
know the value of the patents taken out. This, of 
course, no one has the means of doing, but it is signi- 
ficant that no more than 2 per cent. of the 30,000 or 
so patents granted per year in this country run their 
full course. It may be safely said, then, that only 
this insignificant number have fourteen years of life 
in them. Indeed, the bulk of patents die in their 
infancy ; some 35 per cent. live the first four years, 
and after that mortality becomes rapid. When it 
is remembered that the really great inventions of the 
world have become part and parcel of our daily lives, 
and that their existence is numbered by scores of 
years, and even by hundreds, we can see how transi- 
tory and ephemeral is the nature of most of the 
patents granted. Whether there is any distinction 
in this respect between German, American, French 
or British patents we cannot say, and our author 
affords us no means of judging. But let us for the 
moment accept his view that the patent record is a 
barometer of national progressiveness and examine 
the figures more closely. We are going to assume 
that every British patent taken out by a foreigner is 
the counterpart of a patent taken out in his own 
country. This, no doubt, is not absolutely true, but 
it gives a far more accurate reflection of the real state 
of affairs than if we assumed that the foreign inven- 
tions had no home counterparts, and therefore added 
the home-owned and foreign-owned patents of each 
country together. Taking the three tables for 
America, Germany and the United Kingdom, we find 
that in the first-named country 31,382 applications by 
Americans were made in 1913, of which probably 
15,000 or so were granted ; in the second 9047 appli- 
cations made by Germans, and in the third 8336 made 
by Britons were granted. These figures, standing for the 
nationalities of the patentees, must be compared with 
the populations of the respective countries. They 
are in quite round figures one hundred millions for 
the United States, seventy millions or so for Germany, 
and fifty millions or so for the United Kingdom. 
Still using very round figures, we find that there is 
one successful patentee in every 7000 of the inhabi- 
tants of the United States, one in every 8000 of the 
inhabitants of Germany, and one in every 6500 or so 
of the inhabitants of the United Kingdom. Hence it 
is clear that Germany is the least inventive of the three 
countries and the United Kingdom the most. However, 
as certain features connected with the patent .aws 
come into play, we are content to say that there is 
no material difference and that all three countries 
are about on a par. Regarding this conclusion the 
author, no doubt, would reply that it was to the 
upward tendency of the German and American 
figures and to the finality of ours that he directed 
attention. The future alone can show whether the 
relative positions alter or not ; for the moment we can 
do no more than use the data in our possession. 
Turning from the inventor to the maker, the 
author says, “* It is almost impossible to get a manu- 
facturer to look at an invention or patent that has 
not originated in his own works.” The figures we 
have already discussed prove that this unwillingness 
- has not, so far, seriously affected the inventiveness 
per head of population in this country, but let us 
consider some other facts as well. The table for 
Great Britain shows that both Germany and America 
take out more patents here than they used to do. 
Under the 1907 Act such patents can be revoked 
under specified circumstances if they are not ade- 
quately worked here. We may assume, then, that 
most of those that are really valuable are used here, 
and we must conclude that Germans and Americans 
do not find insurmountable difficulties in getting 
inventions taken up in this country. On the other 
hand, British inventors take out comparatively few 
German and American patents, and we are justified 
in supposing that they do so because they cannot 
find firms willing to adopt a greater number. On 


this point information is too scanty to admit of 
dogmatising, but the indication at least is that 
British firms are more willing, not less willing, to 
adopt new inventions of foreign origin than the other 
‘ countries named are to adopt British inventions. 





It would be of great interest to know whether the 
independent German inventor finds it as difficult to 
place a patent in his own country as independent 
British inventors find it here. 

There are many more points in the paper on which 
we should like to touch, but we have already ex- 
ceeded the space we have allotted ourseives and must 
defer discussion of them. We have only to add now 
that we do not wish it to be understood that, because 
our analysis has led us to take a fairly happy view 
of the present state of invention in Great Britain, 
we think no further effort is necessary. On the 
contrary, we are convinced that more and more energy 
must be exerted by the inventor, and that more enter- 
prise must be shown by the manufacturer. Of recent 
years there has unquestionably been a tendency to 
allow foreign countries to do the pioneer work, whilst 
Great Britain has only come in as an improver. 
From the economic point of view there is much to be 
said for that line of action, but in the end it cannot 
fail to have a stultifying effect. We could name many 
British inventions which had in them the germ of 
the success secured later by foreigners, who were 
willing to risk time and money on experiments 
which no one could be found to undertake here. On 
the other hand, it must never be forgotten that 
many of the greatest inventions of the world first 
saw the light and first came to fruition in these 
islands, and whilst urging greater exertions we must 
be careful not unduly to depreciate ourselves. 





THE WAR AND THE BRITISH ENGINEER. 


(By our Special Commissioner. ) 
No. VIII.* 


TRADING WITH THE ENEMY: A COMPARISON. 


In this article I shall endeavour to make a com- 
parison between the policies followed by the more 
important belligerents in matters relating to trading 
with the enemy. 

Let us first consider the measures taken by Germany 
and Austria. These are drastic in the extreme, and 
whether they weigh heavily or not upon individual 
Englishmen or Frenchmen or upon any other of 
the enemies of Germany and Austria, we have no 
reason to complain because it is the only treatment 
that a country can logically expect at the hands of 
one which is at war with it. In Germany and Austria 
all enemy property is practically confiscated, all 
contracts with the enemy are cancelled, all alien 
enemies within the fighting age limit and many 
others are imprisoned, and no dealings of any sort 
are permitted with any alien enemies. Such of the 
enemy concerns as are not actually shut are taken over 
and run for the benefit of Germany or Austria as the 
case may be. There is no question of the keeping 
alive of the goodwill of enemy concerns in those 
countries, for unless such businesses can be made 
useful to them they are shut down forthwith, and 
their money and stocks are to all intents and pur- 
poses appropriated. 

There are some foolish people in this country who 
imagine that if Germany were to be victorious 
British concerns in Germany would be handed back 
intact after the war to their British owners, and that 
they would be in a position to resume “ business as 
usual”? when the war was over. The fallacy of this 
view has been made clear over and over again, not 
only by explicit statements by the highest authorities 
in Germany as to the post bellum policy, but by the 
practical demonstration afforded by Germany’s 
present methods in Belgium even before the war is 
over. Belgium is already treated as a province of 
Germany under a German governor. In that country 
not only have all businesses which could be worked 
advantageously by the Germans been seized without 
compensation, but those still in the hands of Belgians 
are only allowed to continue in operation because the 
Germans cannot at present see their way to absorb 
them, and because they find that they can be made 
productive as a source of revenue to Germany. 
Germany is in need of money, and the Belgian manu- 
facturer and trader is only allowed to carry on 
business for the purpose of providing that money. 

If any further proof of Germany’s intentions after 
the war to her present enemies is needed, it is to be 
found in the reiterated assurances by leading men 
in that country on the Customs tariff question. As 
a fundamental condition of peace, a victorious 
Germany will insist that no import duties shall be 
imposed on German goods into other countries, 
while she herself will impose a prohibitive tariff 
on imports. This condition is not to be confined to 
the countries which are actually at war with her, 
but to all neutrals whom she will then be in a position 
to dominate. Foreign-owned concerns in Germany 
will be taken in part-payment of the war indemnities. 
That act in itself would give the death-blow to any 
British business carried cn in Germany before the 
war. But, as pointed out above, the death-blow 
has already been given, even before the war is over, 


* No. VIL. appeared November 27th, 1914. 








by the action taken by Germany in preventing enemy 
concerns from carrying on business. 

The law relating to trading with the enemy in 
Russia is simple, drastic and direct in the extreme, 
and is essentially to the following effect. All Germans 
in Russia of military age who have not left the 
country are interned. Above military age they are 
no longer allowed to occupy any business position 
at all, and, further, are debarred from living in the 
precincts of the different cities or towns. Special 
localities are assigned :to them to live in, but they 
are not subject to the same restrictions as are those 
of military age. In some cases non-military Germans 
are exported to Sweden. All money in Russia belong. 
ing to Germans, Austrians and Turks, whether men, 
women or children, is described as being “* put under 
arrest,’’ and cannot be drawn by the owners during 
the war, even for the ordinary expenses of living. 
It is held that the Germans will be too poor at the 
end of the war to pay any indemnity, and therefore 
the Government must lay hands on everything avail. 
able. Russian registered companies have been force 
to turn out all their German directors and officials, 
and if business is to be carried on in any way it must 
be managed by Russian subjects who are directly 
responsible to the Russian Government that no money 
leaves the country. In addition to all these precau- 
tions, the banks are controlled as regards export oi 
money, and private individuals are not allowed tv 
take more than 500 roubles on their persons out ot 
the country. 

The law relating to trading with the enemy in 
France is governed by an edict signed by the President 
of the Republic, of which I reproduce below the 
salient clauses :— 

The President of the French Republic, on the 
advice of the President of the Council, the 
Ministers of Commerce, Industry, Posts and 
Telegraphs, Justice, Interior, Foreign Affairs, 
Finances, and the Colonies, in accordance with 
the Law of August 5th, 1914, the Council of 
Ministers decree :— 

Article 1.—By reason of the state of war and 
in the interests of national defence, all trading 
with the subjects of the German and Austro- 
Hungarian Empires or persons residing therein 
is and remains prohibited. Similarly, it is pro- 
hibited to the subjects of the above-mentioned 
Empires to enter upon directly or through an 
intermediary any sort of trading in the territory 
of France or French Possessions. 

Article 2.—Every act or contract already entered 
into either in the territory of France or in French 
Possessions by anybody, no matter what the 
locality, between French people or people pro- 
tected by France with subjects of the Empires of 
Germany and Austria-Hungary or persons living 
therein, is null and void as being contrary to 
public safety. The nullification declared above 
dates from August 4th for Germany and from 
August 13th, 1914, for Austria-Hungary. It will 
continue in effect during the whole period of 
hostilities and until a date which will be deter. 
mined later by Decree. 

Article 3.—The fulfilment of pecuniary or 
other obligations for the profit of subjects of the 
Empires of Germany or Austria-Hungary or 
persons residing therein resulting from any act 
or contract already entered into either in the 
territory of France or of French Possessions 
before the aforesaid dates is hereby prohibited 
and declared null as contrary to public safety. 
In the case of an act or contract as above defined 
which has not at the date of the Decree reached 
the stage of delivery of merchandise or monetary 
payment, its annulment can be obtained on an 
order granted by the President of the Civil 
Tribunal at the requisition of Frenchmen, people 
protected by France or of the subjects of neutral 
or allied countries. 

Article 4.—The provisions of Articles 2 and 3 
of the present Decree are equally applicable in 
the case where the act or contract has been 
entered into by an intermediary. 

Article 5.—Special decrees will be issued dealing 
with patents and trade-marks in which German 
or Austro-Hungarian subjects are interested, and 
also dealing with life and accident insurances 
where the companies concerned have their regis- 
tered offices in those two countries. 


As a very high British legal authority recently 
propounded the theory that the above French edict 
only dealt with the individual, and did not cover 
limited companies, it is well to make it clear that 
he was wrong. The prohibition extends to every 
enemy trading concern or individual in French 
territory. 

France, like Russia, has interned every alien enemy 
of military age and all the others who could be 
suspected of playing into the hands of the enemy. 
Our chief Allies, therefore, France and Russia, have 
seriously endeavoured to prevent money going from 
their countries to enemy countries, and without going 
into details, we may say that similar steps have been 
taken by our other Allies. 

Let us now consider the attitude of Great Britain. 
The Trading with the Enemy Amendment Act, 1914, 
has been in force a sufficient number of weeks to 
enable the man-in-the-street to read, mark and 
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learn it, but he has found it an extremely difficult 
matter inwardly to digest it. The Act lays it 
down as a first principle that a German or an 
Austrian or businesses owned by them are not 
enemies or enemy businesses, but British, provided 
that they are resident or situated in this country. 
Thus the law allows us to trade with the 
enemies of our country by the simple process of 
whitewashing them and calling them British. It 
goes further than this. The law forces British people 
to pay money to these individuals and concerns 
whose object in obtaining that money may be to for- 
ward it to enemy countries. It is true that the law 
says to those people: ‘‘ You must not send that money 
to Germany or Austria.” But the law has provided 
no means of preventing them from doing so. The 
neutral door is as wide open to-day for the purpose 
of transmitting money as it was at the beginning of 
the war, and it always will be. 

The new Act differs from the original Act only in 
two material respects. It provides a ‘‘ Custodian ”’ 
who is entitled to receive, and impound until the war 
is over, some of those dividends and share of profits 
which in times of peace would find their way to share- 
holders and others in Germany and Austria, and it 
vives more latitude to the Board of Trade to supervise 
the businesses of alien enemy concerns in this country. 
But the Custodian only touches the fringe of the 
evil, for he is not empowered to collect the ordinary 
commercial debts due to enemy firms, and these are 
precisely the funds which are finding their way every 
day to enemy countries. 

Even in the case of dividends and profits, the 
Custodian is not able to fulfil his function effectively. 
He can only receive and impound those which are 
reported to him. It is true that under the new law 
every company is required to report to the Custodian 
the fact that it possesses enemy shareholders and 
the amounts of their holdings. The law goes so far 
as to prescribe drastic punishments for those who 
withhold such information. But this salutary proviso 
is negatived by the attitude of the Board of Trade, 
whose reading of the Act is that secretaries of com- 
panies are not to consider shares held by enemies 
who make use of a British address as enemy shares 
to be reported as such to the Custodian. Thus, as 
the shuffling of shares in alien enemy companies 
has been going on ever since and immediately before 
the declaration of war, it is quite possible for a com- 
pany in this country, which is entirely owned by 
(;ermans in Germany, to evade the Custodian entirely. 
It is merely necessary to transfer the shares nominally 
to someone with an address in Great Britain, and 
it is quite easy to ante-date these bogus transfers so 
that they appear to have been made prior to the war. 
‘Transfer forms in the ordinary course of business are 
continually held for long periods by banks and others 
as security without the transfers ever having been 
actually made in the company registers. 

With regard to the enlarged powers granted to the 
Board of Trade to entrust to controllers and inspectors 
the supervision of the finances or books of suspected 
businesses, it is well to point out that it was only 
under the most extreme pressure that the Government 
could be persuaded to do this. To begin with, it 
has the effect of admitting that these firms, whom 
the Act refuses to describe as ‘‘ enemies ’”’ in name, 
are so in fact. The Board of Trade has made a 
definite promise to appoint inspectors of books to 
all concerns which are owned to the extent of 50 per 
cent. by enemy shareholders, and controllers or 
supervisors to all those firms whose enemy capital 
amounts to 75 per cent. Why this differentiation ? 
lf a company of £100,000 has 50 per cent., or £50,000, 
of its capital owned by Germans, it is probably a 
far more dangerous concern as far as sending money 
to Germany is concerned than a company with a 
capital of £10,000 where the enemy holding is 75 per 
cent., or £7500. In any case the mere inspection of 
books is not likely to prove of any value whatever 
as a check on money going to enemy countries, as 
no company whose intention it is to trade with the 
enemy will allow a record of such transactions to 
appear in the books. 

A supervisor could do some good were he to carry 
out his functions properly. As above explained, it 
is quite an easy matter for companies to evade the 
supervisor by falsifying their shares in such a manner 
as to make it appear that their capital is not enemy 
capital to the extent of 75 per cent. 

There was a day when the records at Somerset 
House were supposed to afford a real index to the 
constitution of all limited liability companies. Since 
the war this is no longer the case. The Board of 
Trade should therefore go below the surface and find 
out who are the real proprietors of the suspected firms. 
But, above all, it is essential, if we are to stop money 
going from this country to enemy countries, that 
every penny due to alien enemy concerns in this 
country should be impounded until the war is over, 
then to be dealt with fairly in the great international 
reckoning which must follow as a matter of course. 
After all, it is difficult to see on what ground the 
Government is endeavouring to keep alive the busi- 
nesses and goodwill of our enemies in this country, 
when the effect of our doing so can only be to prolong 
the war. 

No Government but the British Government could 
have adopted so thoroughly weak-kneed a policy, as 





that outlined above, in time of war. No people but 
the British would allow its Government to do so. 
But, even if we are to sit down under this injustice 
and accept the Act as it stands, it is clear that it is 
the first duty of the Board of Trade to inform the 
public of the names of those firms to whom super- 
visors and inspectors have been appointed. No list 
has been issued, nor, when that Department is applied 
to for the names, will it give any information except 
under the most powerful and persistent pressure. On 
what possible grounds is such information withheld 
when a knowledge of the facts would affect vitally 
the policy of persons in dealing with such firms or 
in leaving them alone ? 

I have insisted that under the existing Act there 
is no difficulty whatever in remitting money from 
England to enemy countries. The Government 
contends that it is difficult, that it has certain 
mysterious means of preventing such payments. 
What are those means ? Letters to and from neutral 
countries are liable to be opened by the Censor. 
That is true enough. Therefore, if you or I were to 
write to a firm in Amsterdam remitting money and 
telling our correspondent there to hand it on to 
Germany, our letter might be stopped and we might 
be charged, at all events, with attempting to deal 
with an enemy. But enemies in this country who 
make a habit of remitting money to enemy countries 
are not foolish enough to adopt that policy. England 
is constantly visited by neutral intermediaries who 
carry on this trade, and there is no reason whatever 
for the instructions as to the ultimate destination of 
the money to be given in any letter that can fall into 
the hands of the Censor. 

Thus, the Censor, the Custodian, the Supervisor 
and the Inspector, around whose functions the law 
has woven a tangle of incoherent legal phraseology, 
are robbed of the restricting influences which they 
might properly fulfil by the simple fact that the law 
has laid it down that an enemy in our midst is not 
an enemy, and that an enemy in his own country is 
not an enemy if he chooses to use an English address. 
This is beneath absurdity. 








THE WAR AND THE CHEMICAL TRADE. 





THE small progress that has been attained so far 
with the national scheme for supplying our own 
requirements of coal tar dyes is a matter within the 
knowledge of all diligent readers of the daily papers, 
and we shall not in the present article make direct 
reference to it beyond saying that the situation reflects 
fairly accurately the opinions expressed some months 
ago in these columns in the course of an article on 
German competition in our chemical trade. Apart 
from this topic, however, the war has had a marked 
effect on many branches of the home chemical trade, 
and it may not be without interest to say a few words 
more or less at random on the subject. 


Looking first at the alkali trade there has naturally 
been a large demand for bleaching powder or chloride 
of lime as a disinfectant, and this not only from our 
home authorities, but also from our allies. The 
available plant has been kept fully employed with 
profit not only to the manufacturers, but incidentally 
to the workmen who have gained an increase in wages, 
and to the lime quarry owners in Derbyshire. With 
regard to limestone, one of the cheapest of our mineral 
products, it may surprise some to know that of late 
years it has been shipped from Belgium to the South 
of England—business that has resulted from an 
advantage in freights. This, of course, temporarily is 
at an end, to the advantage of the home producers, 
who have, in addition, opened up new export trade. 
The activity in the alkali trade is evidenced by the 
rise in the shares of various companies engaged in 
that business. The increased demand for mineral 
acids in the explosives manufacture has led to 
searcity of sulphuric and nitric acids, and we may 
incidentally hazard the opinion here that it is the 
desire to economise the use of nitric acid which has 
led to the renewal of the embargo on the export of 
aniline oil and aniline salt. This was quite unneces- 
sary in connection with the aniline dye industry, 
because the production of aniline is largely in excess 
of what could be utilised in the dye manufacture. 
The position with regard to sulphuric acid is largely 
connected with the supply of raw material. The 
largest producer of pyrites, the Rio Tinto Company, 
has never cultivated the British trade to any great 
extent, the bulk of its export business being done in 
Germany and America. This business with Ger- 
many probably amounting to 500,000 tons per annum, 
is now all stopped, with the result that work at the 
mines has been very largely curtailed. It is not so 
much, however, any actual dearth of pyrites that 
has caused trouble ; it is rather the lack of shipping 
and resultant high freights. Added to this we have 
congestion at the docks and lack of labour. Diffi- 
culties have been specially felt in the case of Nor- 
wegian pyrites, which, owing to its practical freedom 
from arsenic, has been increasingly used in Great 
Britain in the last decade. Not only is the price of 
copper £120 per ton in Germany, against £53 or so 
in England, but the shipowners have asked very 
high freight rates in view of the fact that more 
valuable cargoes are available. This has_led_to 





supplies being again obtained from Spain and 
Portugal, a matter which may have an adverse 
effect upon Norway’s future trade. Owing to the 
difficulties with the delivery of pyrites there has been 
a very unsteady market in many chemicals made 
with sulphuric acid, and it has been found impossible 
to arrange contracts. A somewhat serious outcome 
of the small supply of vitriol is seen at colliery coke 
oven plants, where the valuable ammonia has per- 
force been allowed to go to waste instéad of being 
converted into that important fertiliser sulphate of 
ammonia. 

Turning now to the tar distilling industry, we find 
that the war has brought prosperity to some depart- 
ments, while in others the reverse is the case. Owing 
to the closing of the valuable markets of Belgium 
and Northern France there is a difficulty in disposing 
of the output of pitch, which has consequently seen 
a fall from, roughly speaking, 30s. to 15s.a ton. The 
production of pitch must, however, go on because 
of the important intermediate products of tar dis- 
tillation, such as toluol and carbolic acid. These 
bodies have seen rises in price which will largely 
compensate the tar distiller for the fall in pitch, 
though it is not our intention to give a balance sheet 
of the industry. As toluol in the form of trinitro- 
toluol and dinitro-toluol nowadays plays such an 
important part in the high explosives industry, it 
has been made absolute contraband of war, and the 
sources of supply are all to some extent under Govern- 
ment control. These sources of supply are by no 
means numerous, because although crude benzols 
are now largely produced in the recovery coke oven 
plants of collieries, it is most unusual for the further 
fractionation of the crude oil into pure products to 
be carried out at the collieries. The whole position 
of affairs has, we may presumably say, been gone 
into by Lord Moulton on behalf of the Government 
Department concerned, his lordship’s activities having 
been by no means confined to helping on the dye 
project. On the details of the Government action 
it is doubtless advisable and expedient to say but 
little. Despite the temporary setback in the national 
dye scheme, the applications for the use of German 
patents indicates developments in our coal tar colour 
works. Two or three firms are about to manufacture 
the blue colours which are derived from carbazol, 
a constituent of coal tar. These blues are of special 
interest, as it is understood that they are to be used 
in Government contracts instead of indigo for dyeing 
cotton, having been proved superior in more than 
one direction. The German manufacturers produce 
quite a bewildering number of shades in this blue, 
and it remains to be seen how far our manufacturers 
will be able to follow suit. 

One effect of the war operating in many localities 
is an order under the Defence of the Realm Act that 
all benzol and naphtha tanks must be put under- 
ground and rendered bomb-proof. 

Looking generally at a number of different chemical 
manufacturers supplying goods in increased demand 
owing to urgent war contracts, one finds that Satur- 
day and Sunday work and a general rush is being 
grappled with, but that there is little tendency towards 
enlargement of premises or the sinking of new capital. 
The idea seems to be generally held that after the 
declaration of peace chemicals will come in again 
from abroad much as of yore. It may be pointed 
out, however, that the chemical works which have 
been destroyed, such as the Solvay Alkali Works at 
Zeebrugge and others of less importance too numerous 
to mention, cannot be rebuilt in a day, and this must 
have an adverse effect on the production of the 
districts most grievously smitten. Sulphuric acid 
works in the North of France have been destroyed 
mainly because of the lead chambers, the metal 
having been sent into Germany, where the deficiency 
in the supply of lead has been a serious matter for 
the enemy. 

With the response of men to the call to the colours 
it is not surprising that in many works there is a lack 
of necessary labour, and it rather looks as if this 
factor will prove as troublesome as other difficulties 
which arose at the commencement of the war, but 
have now happily been surmounted. 
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| under heavy work and to resist wear. <A bracket on 
MECHANICAL STOKERS ON AMERICAN the boiler head carries the elevator engine, a worm 


LOCOMOTIVES. and worm wheel, the friction clutch, and a driving 
No. IIL* sprocket wheel. 
ae | At 7 is the engine fly-wheel; 8 is the sprocket 


Tr has been mentioned already that the mechanical | wheel casing, and 9 the cover of this casing. The 
stokers used on American railways are the under- | lower end of the casing is attached to the Tin. uptake 
feed and the scatter-feed. The Crawford stokers, | pipe 2, and the upper end to the discharge pipe 3, 














The buckets of the elevator discharge their contents 
at the discharge pipe 3, in which is mechanism for 
dividing the coal between three distributors or feeders, 
In the left-hand end of the chamber is a horizontal] 
cylindrical screen having four longitudinal sets of 
perforators of different sizes. The coal is drawn 
through this screen, and the smaller particles pass 
through it to the central distributor pipe 12. The 
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Section of Trough & Screen. 
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Plan of Tender Screen. 
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Figs. 1 and 2-STREET OVERFEED STOKER 


described in the last article, are of the underfeed , connecting with the elbow and the vertical 6in. down- 
type, and about 300 of them have been applied. The take pipe 4. The engine shaft carries the worm and 
Street stoker is of the over-feed or scatter-feed type, the fly-wheel, while the worm meshes with a worm 
and about 375 are in use or on order. It is the inven- wheel on a cross-shaft carrying the sprocket wheel, 
tion of Mr. C. F. Street, of Schenectady, New York, whose arms engage the buckets of the elevator chain. 
and is manufactured by the Locomotive Stoker | The friction clutch in the connections enables the 
Company. The first experimental work with it 

began in January, 1907, and after a period of five c- 

years of test and trial it was put upon the market and AL) o> 

has been received with considerable favour. It is Wa Y), Ly os 

in use on goods engines of the 2-8-2 type, weighing Fit AB) f 

from 120 to 145 tons, and on Mallet goods and banking i_E iif = lh 

engines weighing from 180 to 245 tons. The last , | en 
named are six replicas of the “‘ largest locomotive in ia III = 
the world,”’ being engines of the 2-8-8-2 type for the ain 
Virginian Railway. 

The Street stoker has a feed conveyor from the 
tender, but, unlike the Crawford stoker, it has no 
crusher and does not prepare or size its own coal. 
The idea of providing the crusher is that while the 
engine may be supplied with different sizes or grades 
of coal at different points, the crusher ensures a 
uniform size of feed to the stoker apparatus proper. 
The first engines fitted with the Street stoker were 
equipped with crushers to handle run-of-mine coal, 
but this appliance was experimental, and has been 
abandoned in the later equipments. The makers 
claim as the reason for this that, while a mechanical | 
stoker must have prepared coal, it is not advisable | 
to prepare the coal on the tender, as the stoker | 
mechanism has enough to do without adding the 
extra machinery. It is stated also that it is not 
practicable to apply crushers to the tenders of many 
engines. 

The coal delivered to the tender for the use of the 
Street stoker is therefore screened to a mesh of 2}in., 
and is fed by the conveyor to a transverse hopper 
under the footplate, indicated at 1 in Figs. 1 and 2. 
Travelling through this hopper and through the pipes 
2, 3, 4 is the endless chain or bucket conveyor 5. 
At the upper left-hand corner of this pipe conduit is 
the elevator engine 6—-see also Figs. 3 and 4—which is 
asingle-acting inverted steam engine running at speeds 
of 400 to 600 revolutions, but running constantly at 
the speed for which it is adjusted. The cylinder is | 
4in. by 3}in., with a balanced piston valve. 

The shaft governor is of an ordinary design, but | 
with an additional auxiliary spring which gives the | Fig. 3-STREET STOKER 
speed variation noted above. The governor is inside | 
the crank case, running in oil, and splash lubrication - , - 
is employed. The aie adjustable te aring is on the elevator to be stopped instantly, stopping the delivery 
hota anal all tap ‘neemnebinnieel ties toni Meine of coal to the fire-box, but leaving the buckets full of 

. . 8 ae ‘hd l and ready to recommence feeding as soon as the 
having solid phosphor-bronze bushings pressed into era y , 2 
place. All parts are made very substantial to stand up stvteh ts agnin thenwe in. At 50 see guile Genres 
ie : nt bs for the coal elevator chain. At 11 is the speed control 


| lever. 
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Sectional Side Elevation. 
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remainder of the coal goes to the two side distributor 
pipes 13 and 14. In the screen the perforations ot 
each size extend its full length, and to vary the 
quantity of coal fed to the centre distributor the 
fireman revolves the screen by means of a lever, so as 
to bring the desired size of perforations at the bottom. 
The discharge pipe has also a movable rib, with lever 
and quadrant for varying the amount of feed to 
either one of the side distributors. These adjust- 
ments are not affected by the vibration or rolling 
of the locomotive. A door in the discharge pipe 
enables the fireman to see the position of the screen, 
and to adjust it accordingly. 

The coal falls by gravity from the discharge pipe 
through the distributor pipes to three cast iron elbows 
15, secured to the boiler head by studs. One of these 
is directly above the fire-door, and the others are on 





Fig. 4—-ELEVATOR ENGINE 


either side of the door Each elbow has a steam 
nozzle connected to the controller valve, and through 
| this a jet of steam is admitted to blow the coal into 
the fire-box. The elbow has a 2in. peep hole, with a 
| swinging cover, to allow the fireman to observe the 
| flow of coal. Attached to the elbows are horizontal 
| distributor tubes which pass through 6in. steel tubes 
| in the water space. The ends of these tubes are made 
with lugs for attaching the fan-shaped distributors 16, 
| which are renewable, as they will burn off in about 
| 30 to 90 days. A distributor covered with fire- 
| proof cement is being tried and is expected to increase 
| the life materially. 
| The central distributor receives the finer coal and 
dust, and delivers it across the rear end of the grate. 
The side distributors are of different form, ana deliver 
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the larger particles of coal to either side of the grate. 
The areas covered by these distributors overlap, so 
that the distribution is level and uniform. 

Steam is admitted intermittently at the elbows to 
seatter the coal from the distributors. This inter- 
mittency is effected by a steam valve 17, which is 
normally closed by a spring, but is opened by a 
revolving cam which engages a roller on the end of a 
lever attached to the valve. This controller cam is 
5lin. diameter; it has eight projections of different 
sizes, and can be so adjusted that one or more of these 
will operate the valve as desired. The sizes of the 
projections vary the extent of valve opening, and the 
distance to which the coal is spread by the steam jet 
is governed by the size or number of the projections 
which are effective. In ordinary service two pro- 
jections of medium size are sufficient. The cam is 
mounted on the shaft of the sprocket wheel at 8, and 
its speed changes with that of the coal feeding engine. 
‘Thus when this engine is running at high speed and 
delivering a large amount of coal, there is a larger 
number of jets than when less coal is being delivered. 

The coal space of the tender is so shaped as to 
deliver the coal to a screen of 2}in. square mesh 18, 
which is given a continual reciprocating motion of 
about 6in. stroke by means of a rod 19, attached to 
an excentric in the coal hopper. A spring connection 
in the rod provides against fracture in the event of 
an obstruction lodging in the screen. Sliding cover 
plates enable the size of opening over the screen to be 
regulated. The coal falls into the trough of a spiral 
conveyor 20, which extends to the footplate of the 
engine, flexible connections being provided to take 
care of the relative movements between the engine 
and tender. This conveyor is driven from the coal 
elevator by means of sprocket wheels and a driving 
chain, the lower sprocket 21 being on the conveyor 
shaft. 

The conveyor delivers the coal to the hopper 1 
under the footplate. This contains the end of the 
conveyor and its trough, the  screen-shaking 
mechanism, the coal elevator, the conveyor driving 
mechanism, and the idlers for the elevator chain. 
‘There are three of these idlers, one in the centre and 
the others at the sides. The left-hand idler 10 is in 
the form of a sprocket wheel, which gives motion to 
the screen-shaking apparatus and to the screw con- 
veyor. The right-hand idler has a vertical adjust- 
ment of 6in. to allow for variations in the length of 
the chain. The hopper has a removable cover and 
end doors to allow of cleaning out. 

In firing with the Street stoker the usual practice 
is to raise the pressure to 75 1b. or 100 1b. by hand 
firing before putting the stoker in operation. The 
fire-door is opened occasionally to observe the con- 
dition of the fire, and the distribution is regulated 
as required by adjustment of the three distributors. 
If the fire sets too thin at the front end of the grate 
a larger size or increased number of the projections 
on the controller cam are put into service. The 
elevator or coal feeder is run at its low speed when 
the locomotive starts, in order to prevent putting in 
too much coal ; as the locomotive works harder and 
the demand for coal increases the speed of the elevator 
engine is increased by the fireman. If heavy black 
smoke appears, indicating that there is too much coal 
in the tire-box, the friction clutch is thrown out 
between the engine and the elevator, thus imme- 
diately stopping the feed of coal. The adjustment 
of the feed plates at the tender screen and at the 
distributor screen, steam jet controller, and dis- 
tributors should be made but once, all variations in 
the working of the locomotive being provided for by 
varying the speed of the stoker engine. 

Some interesting figures as to the performance of 
locomotives with Street stokers in heavy goods service 
have been given in the Railway Age Gazette. The 
Chesapeake and Ohio Railway has fifty-four locomo- 
tives thus equipped, and most of these are of the 
2-8-2 type ; cylinders, 29in. by 28in.; driving wheels, 
4ft. 8in.; heating surface, 4052 square feet; grate 
surface, 67 square feet ; weight on drivers, 243,000 Ib.; 
total weight, 315,000 lb.; tractive effort, 60,800 Ib. 
The train load is 2500 tons, for a speed of 20 miles an 
hour on a trip of 167 miles. For slow goods trains, 
however, the load is 3750 tons for 73 miles and 6000 
tons for 95 miles. 

Reference has been made to the fact that the engines 
with Street stokers must be supplied with a certain 
grade or size of coal that will pass through a screen 
of 2tin. mesh. This condition has caused some 
trouble, owing to the fact that not all the coaling 
stations are supplied with coal of this particular size. 
From 25 to 100 per cent. of the stoker failures in this 
service have been due to the coal and the screen, the 
failures due to mechanical defects not exceeding 
50 per cent. of the total. The engine miles per stoker 
failure range from 4474 to 9167 miles. 

The Norfolk and Western Railroad has forty 
Mallet engines of 2-6-6-2 type equipped with the 
Street stoker, making trips of 130 miles with trains 
of 5000 tons, assisted by bank engines at certain 
heavy gradients. These have cylinders 22in. by 32in. 
and 35in. by 32in.; driving wheels, 4ft. 8in.; heating 
surface, 50,006 square feet ; grate surface, 72 square 
feet ; weight on drivers, 337,500 lb.; total weight of 
engine, 405,000 1lb.; tractive effort, 73,0001b. In 
one month’s service the engines made a total of 
105,500 miles run, with only thirteen stoker failures, 
or 8115 miles per failure. This road screens all coal 





for the use of the stoker locomotives. For a period 
of ten months, the failures numbered 45; of these 
14 were due to improper handling, 9 to clogging of 
the elevator, 9 to trouble with the mechanism, 5 to 
the shop work, 7 to lack of lubrication, and | to a 
hidden defect. During this period the engines made 
a total of 525,563 miles run, and the stoker failures 
were 23 per cent. of the total engine failures. The 
mileage run averaged 11,679 miles per stoker failure 
and 3526 miles per failure of all other kinds. These 
figures of performance are very strong evidence of the 
fact that the mechanical] stoker is a reliable machine 
for regular everyday work in severe service. In 
addition to this, the stoker is being improved from 
time to time, so that it is becoming even more reliable 
and economical. 

Other stokers in locomotive service are used only 
in small numbers and in an experimental way. 
Mention may be made of the Standard stoker, which 
is made by the Standard Stoker Company, of New 
York, and is being tried on a heavy goods engine of 
the New York Central Railroad. This has all the 
mechanism beneath the footplate and inside the fire- 
box. A spiral conveyor feeds the coal forward from 
the tender to a hopper beneath the back end of the 
fire-box, whence it is raised by a vertical spiral con- 
veyor whose upper end rises through the grate and is 
protected by a shield. From the top of this conveyor 
the coal is blown by five steam jets arranged in an arc 
and working intermittently, their combined action 
serving to spread the coal over the entire area of the 
grate. There are probably eight or ten other stokers, 
as noted above, but the wide application and extensive 
use of the Crawford and Street mechanical stokers on 
locomotives in regular everyday service is good 
evidence that the stokers are reliable and efficient 
and meet a condition that is important in American 
railway service. 








SIMILARITY IN MECHANICAL DESIGN. 





A COMPREHENSIVE paper, entitled the ‘ Essential 
Principles of Engine Design,’’ was read before the Man- 
chester Association of Engineers on Saturday last by Mr. 
Frank Foster, M.Sc. The author submitted certain con- 
siderations and data suggested by practical experience, 
with the object of supplementing and modifying text- 
book information, so as to render it more practical and 
more in accordance with the tendencies of modern engi- 
neering progress. The paper brought forward three main 
lines of thought which the author considered engineers 
would find valuable in practice, namely :—(1) The law 
of similarity, which might be stated generally as follows : 
Similar machines copies of each other to different scales 
and working under like conditions were equally strong in 
all parts, and gave similar quality of operation. (2) By 
attention to details, particularly in valves and valve gears, 
speeds of rotation could be increased so as to secure to a 
considerable degree the merits of a high revolution speed 
without giving up the special features which had made 
the slow-speed reciprocating engine the standard, where 
the best in respect of economy, durability, reliability and 
quality of operation were desired. (3) Each detail of 
engine design was worthy of and would amply repay 
close, patient, scientific and workshop study. Pursuing 
the above lines of thought, more especially with reference 
to the development of a line or series ot engines of one 
type, the paper was divided into a number of sections, 
commencing with one on the principles of similarity, 
which the author considered should at least be the basis 
of the whole series of designs, instead of as was usual at 
present, each design being a strange piece of original 
patchwork laboriously contrived with the aid of as many 
parts from other designs as it was possible to make use of. 
‘Taking a concrete case, the author said that if one engine 
was copied from another in all details, but to a different 
scale, and worked at the same piston speed and under 
the same steam pressure, it would have precisely the 
same strength in all parts as the corresponding parts of 
the original engine 

Whenever another size of engine had to be designed 
it was made as a copy of the standard, but with all dimen- 
sions increased or diminished in a certain ratio. This 
ratio was determined by the power of the engine. Thus, 
if the standard engine happened to be 750 indicated 
horse-power at 80 revolutions per minute and 4ft. stroke, 
an engine of 1160 indicated horse-power would run at 
64 revolutions per minute and have a stroke of 5ft. The 
ratio of the strokes was found to be 1.25. Then every 
dimension of the new engine was 1.25 times that on the 
standard. The weight of the new engine was greater than 
the weight of the standard in the ratio of the cube of 
1.25—that was, in the ratio of 1.953—whilst the power 
was greater in the ratio of the square of the primary or 
stroke ratio—that was, in the ratio of 1.562. Thus, 
the standard engine power being 750 at 80 revolutions per 
minute and 4ft. stroke, and the new engine 1160 indicated 
horse-power, the ratio for the scales was— 

A/ GULP. _ 1 95 

750 LH.P. ge 

That was, the new engine was an exact copy of the 
standard, but with every dimension increased 25 per 
cent. and its weight increased in the ratio 1.25 cubed— 
that was, 1.953. The leading particulars are given in 
parallel columns in the table below for purposes of compari- 
son, but the copying process, the author explained; served 
for all details, including metal thicknesses and bolt sizes. 

The author then proceeded to analyse examples of 
machines listed in published catalogues to see whether 
the designers had consciously or unconsciously adhered 
to the law of similarity. The articles dealt with included 
steam-driven, air and circulating pumps, superposed 
compound steam engines, large continental gas engines, 
small horizontal gas engines. From a study of these 
examples, the author concluded that as regards weights 





and strengths the rule of similarity gave perfectly satis- 
factory working engines of the same type, but widely 
different sizes, and that there was no inherent necessity 
for the extra weight frequently put into small engines. 
Discussing the reasons for departure from the rule of 
similarity, the author gave the following :—(1) No con- 
scious attempt to adhere to it; (2) a designer accustomed 
to a limited range of scantlings instinctively feared to 
adopt others very much thinner, even for proportionately 
smaller machines ; (3) moulders demanded a margin for 
contingencies, meaning chiefly their own lack of adapta- 
bility and limited range of manual skill: (4) the tradition 
in general engineering shops that the British fitter was 


Comparison of New Engine with Standard. 








Standard. New Ratio 

I.H.P. normal 750 1,160 1.23 
pe 8 Se See 1,100 1,720 1.25* 
Stroke, inches are 48 60 1.25 
H.P. cylinder diameter, inches 20 25 1.25 
L.P. cylinder diameter, inches 40 50 1.25 
J ee ae ree 80 64 1+ 1.25 
Piston speed, feet per minute a 640 640 1.00 
M.E.P. at normal power, Ib. sq. in 30.7 30.7 1.00 
Fly-wheel diameter, feet Bobie.< 20 25 1.25 
Fly-wheel rim s) , ft. per min... 5,030 5,030 1.00 
Fly-wheel wei; a ee 2 41 1.25% 
Total engine weight without wheel, 

tons peahdee so at hated 0 78.2 1.258 
Crosshead pin, dia. x length, inches 5.26.55 6.58.2 1.25%1.25 
Crank pin, dia. x length, inches .. 6.87 x 6.87) 8.68.6 1.25% 1.25 
Crank shaft journals, dia. x length, 

inches se. ee «se, ce ocfhbeOeae 114.987.601.256 1.25 
Piston load, Ib. 4,8 sete at te 2 tO 66,500 1.25* 
Bearing pressure, crosshead pin .. 1,250 1,250 1.00 
Bearing pressure, crank pin .. .. 900 1.00 
Piston-rod body diameter, inches 4.25 5.3 1.25 
Equivalent bending movement on 

main neck ae a et 1,160,000 2,270,000 1.25% 
Equivalent bending stress on main 

WHI Ss) <3. soins Se ae ee 7,000 1.00 


too clumsy to be trusted with a spanner or bolt less than 
#in.; (5) on rubbing surfaces certain allowances were made 
for wear which were not strictly proportionate to the 
scantlings ; and (6) allowances for corrosion. Reviewing 
the above reasons, the author maintained that departure 
from the rule is only justified by lack of skill. 

Admitting that for the time being strict adherence to 
the rule of similarity was rarely possible, the author then 
laid down the modifications which seemed desirable :— 

(1) A standard engine of fair size should be accurately 
designed in all its details. 

(2) The leading dimensions of this standard should be 
so chosen with reference to the smallest and largest of 
the series that the rule of proportionality applied to the 
overall dimensions and leading “centre to centre” 
dimensions. 

(3) The stroke of the engine should be the starting point 
and the cylinder diameters should be as nearly as possible 
in strict ratio with the stroke. 

(4) The details should follow the law of similarity, 
except that, where thought necessary, the ratio might be 
slightly increased or decreased to meet the obstacles 
already mentioned. Thus, if for a small engine the true 
proportionate ratio were 0.4 and it were deemed desirable 
to strengthen the parts by 20 per cent. the linear dimen- 
sions should be increased 10 per cent. so that the factor 
became 0.44. For instance, if the standard engine cylinder 
metal, frame thickness, piston-rod diameter and main 
neck diameter were respectively 1.5in., 1.3in., 6in., and 
l6in., the corresponding dimensions on the smaller engine 
became 0.66in., 0.57in., 2.64in., and 7.05in. 

(5) One objection to the change of ratio described above 
was that it tended to overthrow certain of the overall 
dimensions unless these were unduly liberal on the standard 
engine. This became important where the number of 


t sizes was large and called for a modification in one or two 


dimensions. It did not, however, alter the main course 
of procedure in designing and estimating. 

The remainder of the paper dealt with steam consump- 
tion, indicator diagrams, cylinder ratios, stresses, frames, 
fly-wheels, bearings, pistons, foundations, materials of 
construction, and commercial and market considerations. 
It contained much useful information, which had been 
placed at the author’s disposal by Galloways Limited, 
and which many firms would consider too valuable to be 
given gratuitously to their competitors. 








WAR ITEMS. 





In connection with the campaign undertaken by the 
Board of Trade on the advice of its Advisory Committee 
on Commercial Intelligence, to assist British manufac- 
turers and merchants to secure trade formerly in the hands 
of German or Austro-Hungarian firms, the Board continues 
to receive a very large number of inquiries for the names 
of sellers or buyers of articles of which the sources of supply 
or market have been interfered with by the war. Special 
arrangements have been made in the Commercial Intelli- 
gence Branch of the Board of Trade for dealing with these 
inquiries, and lists are prepared and circulated of articles 
which inquirers desire (a) to purchase and (6) to sell. The 
seventh list is now ready, and may be obtained by United 
Kingdom manufacturers and traders, together with copies 
of the previous lists, on application to the branch. British 
firms interested in any of the goods mentioned, either as 
buyers or sellers, should communicate with the Director 
of the Commercial Intelligence Branch of the Board of 
Trade, 73, Basinghall-street, London, E.C. 


* * * 


Tue Lords Commissioners of the Admiralty and the 
Army Council having signified their approval, the Royal 
Aero Club has instituted and will administer a fund, 
originated by M. André Michelin, for the benefit of officers 
and men of the Royal Naval Air Service and the Royal 
Flying Corps who are incapacitated on active service, 
and for the widows and dependents of those who are killed. 
The fund is intended for the benefit of all ranks, but 
especially for petty officers, non-commissioned officers 
and men. In view of the great utility of the work of the 
Flying Services, evidence of which has been repeatedly 
given in the official despatches of the Commander-in-Chief, 
the skilful and daring flights into enemy country, and the 
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protection afforded by the continuous patrolling of our 
coast by aircraft, it is confidently expected that the 
British public will welcome this opportunity of showing 
its appreciation by subscribing promptly and liberally 
to the fund. The Right Hon. Lord Kinnaird has kindly 
consented to act as honorary treasurer to the fund. 
Subscriptions should be forwarded to the Flying Services 


Fund, the Royal Aero Club, 166, Piccadilly, London, W., | 


or to Barclay and Co., Limited, 1, Pall Mall East, London, 
S.W. Cheques should be crossed “ Barclay and Co., 
Linnited.” 








DRILLING, TAPPING, BORING, AND MILLING | 


MACHINE. 

WE illustrate above a horizontal drilling, 
boring and milling machine, which has recently been 
supplied by William Asquith, Limited, of Halifax, to an 
important armament works for dealing with large gun 
and such like work. Great power and rigidity charac- 
terise the design throughout. The vertical standard hasa 
broad base and is supported on a traverse bed bolted to the 
base plate. 
and resetting the work after operations on one side have 
been concluded, it is arranged that the machine and not 
the work shall be moved over the base plate. Special 
provision is therefore made for lifting the machine and 
its traverse bed as a whole. 
along its bed by power in either direction. This can be 
done both quickly for adjustment purposes and slowly at 
various rates for milling feed purposes. In addition the 
standard can be swivelled on its base by means of a worm 
and hand-operated ratchet. The angular range provided 


by this movement is 90 deg., being 45 deg. on each side of | 


the normal position. The saddle is balanced and is 
movable vertically on the standard by power either for 
quick adjustment or foramilling feed. Both the horizontal 
and vertical movements referred to are provided with 
fine hand adjustment. 


The nose of the spindle is designed to receive milling cutters, 
boring bars, taps, &c. A wide range of spindle speeds is 
obtainable by means of single, double and treble gearing 
carried on the saddle. For each such speed eight self- 
acting feeds are available. A hand feed is also provided 
for the drilling spindle. The machine is driven by a 
variable-speed electric motor carried on the back of the 
vertical standard and coupled through gearing to the 
power transmission shafts. All the power motions and 


feeds are provided with an electrical safety device that 
prevents ovesrunning. 


The spindle has a diameter of 


tapping, | 


To economise labour in dismounting, turning | 


The standard can be moved | 


The drilling spindle is carried | 
inside a strong sleeve having a long bearing in the saddle. | 


! other. 











4}in. and a possible feed movement of 3ft. The saddle 
can be moved vertically on the standard through a range 
of 4ft., while the standard can be traversed over its bed 
through a range of 6ft. The base plate measures 14ft. 6in. 
by 13ft. 








ELECTRO-MAGNETIC SEPARATOR. 

HirHerto the manufacture of separators for treating 
| feebly magnetic ores has been very largely in the hands 
| of the Germans, but recently an apparatus which, it is 
| claimed, compares favourably in every respect with 
machines of German make, has been introduced by the 
Rapid Magnetting Machine Company, Limited, of 18, 
Crescent, Birmingham. The apparatus in question, which 
is known as the **‘ Rapid ”’ electro-magnetic (revolving disc) 
| separator, Type 0, and the action of which is illustrated 




















ELEVATION. 











IRON OR 





HIGHLY _+ 
MAGNETIC 


PLAN. 
ELECTRO-MAGNETIC SEPARATOR 


| diagrammatically in the accompanying engraving, has 
| some interesting features. It comprises, first of all, what 
| is practically a horseshoe electro-magnet with its two poles 

arranged vertically. 

arranged an endless revolving belt, on to which the ore to 
| be treated is fed, the arrangement being such that the 
| material passes first over-one pole and then over the 


Immediately above these poles is | 


which can be revolved and which are of greater diameter 
than the width of the belt, this being an essential feature 
of the design. The position of these dises with regard 
to the magnets and their height above the belt can be 
adjusted ; but, roughly speaking, they are arranged as 
shown in the diagram, and the disc on the entry side of the 
belt is arranged further above the latter than is the other 
dise. The edges of the discs where they are near the poles 
of the magnets—that is, where they are immediately over 
the belt—become magnetised by induction, but the strength 
of the magnetisation of any particular point becomes less 
as that point recedes from the poles. As a fact, matters 
are so arranged that any particles picked up by the discs 
from the belt fall away when the dise has revolved far 
enough to take them beyond the edge of the belt, the 
magnetisation having by that time been so far reduced 
that the particles can be no longer held up against the 
action of gravity. 

In operation the ore is fed on to the belt and first passes 
under the disc A B. The iron and most highly magnetic 
material is attracted by the edge A, and the rather less 
highly magnetic material by the edge B, these two grades 


| of material being discharged on either side of the belt. 


The second disc, which is nearer the belt, performs the 
same function with less and less magnetic material at the 
edges C and D respectively, which material is likewise 
discharged on either side of the belt. Hence, when 


| arranged as shown, the apparatus divides the magnetic 


| material into four separate grades. 


| a micrometer adjustment. 


It is stated that when 
the remainder of the material on the belt has passed the 
second disc all the magnetic content has been removed. 

The speed of the belt can be varied and the machine is 
provided with cone pulleys whereby the speed of the 
domed discs can also be regulated relative to that of the 
belt. Moreover, the discs can be adjusted vertically with 
The strength of the magnets 
can also be varied by means of a rheostat. 








RoyaL MeErTgeoRoLoGica, Society.—The annual general 
meeting of this society was held on Wednesday evening, the 20th 
instant, at the Surveyors’ Institution, Great George-street, 
Westminster. The council in its report referred to the various 
investigations and work carried on by the society, including the 


| researches in the upper atmosphere, the collection and discussion 


of phenological observations, the arrangements for the prepara- 
tion of a climatological atlas of the British Isles, and the delivery 
of popular lectures on meteorology. Captain H. G, Lyons, 
F.R.S., was elected president, and Mr. F, Campbell Bayard and 


| Commander W. F. Caborne, C.B., secretaries for the ensuing 


j 


year. The.new members of council are :—Mr. J. 8. Dines, M.A., 


Fixed above the belt are two domed iron discs, | Mr. A. P. Jenkin, F.8.1., and Sir J. W. Moore, M.D, 
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PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and eatended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Coal Shortage and Ironworks Difficulties. 


THE scarcity of coal has led to several ironworks 
having to suspend operations for short periods, and in 
some cases stoppages of extended periods are threatened 
unless there is an early improvement. Ironmasters and 
Birmingham manufacturers could tell extraordinary 
stories of the hunt for fuel to carry on. A local glass 
furnace came within a few hundredweights of running 
entirely short of coal, and factories employing hundreds 
of men have been living from hand to mouth throughout 
the week. Coalowners and ironmasters are eagerly specu- 
lating as to how long the shortage will continue. There is 
a reduction of from 22} per cent. to 40 per cent. in the 
vutput of the collieries directly owing to the enlistment of 
miners, and the inadequate supply of railway trucks is 
also further interfering with output and occasioning 
serious loss at the collieries. This lack of trucks has a 
direct influence on prices. Many collieries can only get 
two round journeys per month out of their wagons, which 
ought to take no more than eight days for the return 
journey. Wagons stagnant in the sidings are earning no 
dividend on their capital value. Further than that, the 
railway companies impose heavy charges on traders whose 
wagons remain in the sidings beyond a certain time. 
Labour, too, is a universal trouble. It is scarce. Pig 
iron smelters are in better case than some of the manu- 
factured ironmasters, because supplies of coke are coming 
through more regularly; but the furnaces are working 
uneconomically owing to the scarcity of suitable men. 
One South Staffordshire pig iron maker declares that a 
month or two ago he had difficulty in obtaining 50 per cent. 
of the normal furnace output owing to the deficiencies of 
the labour left him, and now he can only secure 75 per cent. 
production. Smelters, too, are very short of ironstone. 
Some of the open workings in Northamptonshire have held 
a lot of water, and the men could not maintain output under 
the bad conditions of the last five weeks. 


Manufactured Iron Prices Moving Up. 


With raw material rising and coal scarce and dear 
makers of manufactured iron are having to raise their 
prices, and there is now much firmness. Common iron 
is generally advanced another half-crown, making the 
minimum £7 12s. 6d., with most firms refusing anything 
below £7 15s. for deliveries in Birmingham. Nut and 
bolt iron was to-day—Thyrsday—priced £7 5s. to £7 7s. 6d. 
Gas strip maintained its improvement and few firms were 
prepared to do business at less than £7 10s. Small rounds, 
squares, and flats stand at £7 17s. 6d. to £8 on the three- 
eighth basis. These iron prices are 12s. 6d. below values 
for steel material of similar descriptions usually about on 
a par. Still they are an appreciable advance on what 
Staffordshire ironmasters have previously been getting. 
The increase is extremely welcome after the severe price- 
cutting from the Continent experienced up to the out- 
break of the war. Most of the bar mills are now fairly 
well engaged. The best quality iron houses have booked 
sufficient business to afford them steady employment for 
the present, and as to the future an advance is much more 
likely than a reduction. The slight additional activity 
in the galvanised sheet branch has not made sufficient 
headway as yet to affect prices, which remain at £11 5s. 
f.o.b. Liverpool for 24 gauge corrugated sheets, business 
for the home trade market being taken at £11 10s. With 
cost of production advancing, however, and some better 
orders about, a rise before long is not unlikely. At present, 
with prices practically stationary, this department of 
manufacture is suffering probably more than any other. 
The explanation is that its main outlets abroad have been 
closed owing to the war. So much plant is unproductive 
now that dead charges are disproportionately heavy, 
while beyond this manufacturers are paying something 
like £32 for their spelter. 


Appreciation of Pig Iron. 


Quotations for pig iron have moved further 
upwards. Staffordshire common pigs were to-day— 
Thursday—on the Birmingham Exchange quoted 55s., 
and there was no part-mine forge iron offered under 60s. 
Derbyshire was firmer, 60s. being the minimum, with 
some makers wanting 62s. 6d.; but there was considerable 
variation in the value put upon Northamptonshire iron. 
Consumers reported that one or two Northamptonshire 
forge iron brands had been offered them as low as 54s. 6d.; 
but most smelters were asking 56s. and 57s., and one well- 
known make was at 58s. 6d. as a minimum. The extent 
of stock on hand affects quotations considerably, but few 
producers appear anxious to sell at current figures, the 
impression being that values will go considerably higher. 
Recent buying has taken the edge off demand, and it is 
clear that users are not going to concede more money 
except under compulsion of consumptive requirements. 
South Staffordshire best all-mine forge rules steady at 
80s. to 82s. 6d., while best all-mine foundry fetches 90s. 
and cold blast 130s. Smelters have pledged their future 
production as far as they care to. Some contracts have 
been offered for deliveries later on in the year, but pro- 
ducers are limiting forward business. The feverish 
symptoms developed in the Cleveland market have had 
the effect of increasing the caution of the Midland iron- 
masters. Stocks in makers’ hands have recently been 
undergoing steady diminution, and great difficulty is 
experienced in maintaining a normal output from the 
furnaces. Owing to the irregularities of the railway 
transport service furnaces in the district are not going at 
full blast, ; 





Wages Advances in Engineering and other Trades. 


Following upon the advance in wages which I 
advised a fortnight ago had been conceded by the Midland 
Employers’ Federation to the men in the Greater Bir- 
mingham area, the members of the Engineering Employers 
Association of Birmingham district have now agreed to 
give a similar advance to their mechanics. The exact 
terms of the agreement are an advance of ls. per week on 
all time rates and 2s. per week to all men who have not 
received any general advance since 1911 and to machine 
operatives and bench hands in engineering shops and 
allied trades. There is an advance of 5 per cent. on all 
piecework prices. These advances will be retrospective 
to the first full pay day in December last. The agreement 
will remain in force for twelve months. The agreement 
just come to is supplementary to one entered into by the 
Engineering Employers’ Association some while since— 
for a 2s. advance and 5 per cent. on piecework prices, with 
a two years’ agreement—with the toolmakers, brassworkers, 
smiths and strikers, and machine workers. The increase 
of ls. to 2s. per week in day rates and 5 per cent. on piece- 
work conceded this week to the engineering operatives has 
also been granted by a number of other Birmingham and 
district employers engaged in trades somewhat allied to 
that of engineering. The operatives concerned are, it 
is made known, embraced in, among other trade union 
societies, the following :—-United Kingdom Patternmakers’ 
Society, Toolmakers and Machinists’ Society, Boiler- 
makers’ Union, United Machine Workers’ Association, 
National Brassworkers and Metal Mechanics, Sheet Metal 
Workers and Braziers’ Society, &c. Altogether the 
settlement announced this week affects between 15,000 
and 20,000 workers in the engineering and allied trades in 
Birmingham. ‘The Workers’ Union connected with 
certain of the Black Country industries make known that 
‘*‘ active preparations are being made in the wrought iron 
tube trade to support an application which is to be made 
by the operatives for an advance in wages.” This 
announcement, of course, refers to the wages agitation 
which I have advised for several weeks past was on the 
carpet. It is contended by the men’s union that “ since 
the strike of 1913 the prices of foodstuffs have increased 
considerably, whilst the further advance owing to the war 
has removed all the advantage which the workers secured 
on that occasion.”” The coming effort, the union boasts, 
will not only be made on behalf of the ‘‘ bottom dog,” 
but also to secure some consideration for classes of work- 
men who gained no advance when the last wages settle- 
ment was effected. 


The *‘ Minimum Wage” for Fire-clay Miners. 

There seems every probability that the trouble 
which has arisen in the Black Country regarding the wages 
of fire-clay miners will be overcome without the workers 
having to resort to the interference of the Board of Trade. 
For some time past there has been an agitation for the 
inclusion of these men in the operation of the Minimum 
Wage Act on the ground that they have to work under 
miners’ conditions. Sir George Askwith, of the Board of 
Trade, when appealed to, has even stated that it would 
appear that if coal is worked in the same mines then the 
claim of the men is covered by the Act. A meeting of 
the Joint Board of employers and employed is to be held 
within the next few days to discuss a claim by the men 
for the establishment of a uniform rate of wages in place 
of the present rates, which vary from 3s. to 5s. 6d per day, 
and in the event of failure to agree the Staffordshire Mini- 
mum Wages Board is to be asked to decide. The men 
definitely claim that they are entitled to come under the 
minimum wage award, a step which would mean an 
immediate increase of something like 25 per cent. to 30 per 
cent. in their wages. 


British Rather than German Steel. 


A large proportion of the steel business which is 
being put through relates to the immediate requirements 
of the war. A demand is now springing up, however, 
from quarters which formerly depended upon Germany 
for supplies. Numerous inquiries for structural and other 
steel are being received by merchants from Spain, Portugal, 
Algiers, and the Mediterranean littoral. Midland houses 
have been sounded as to their ability to ensure delivery 
of joists and sections. Values all round remain firm, and 
producers are maintaining a tight grip on the market. 
The prices quoted exceed in some cases those recently 
standardised, which are on the basis of £7 15s. to £7 17s. 6d. 
for angles, £8 for mild steel plates of ordinary quality, 
£8 2s. 6d. for Bessemer basic tees, £7 15s. to £8 for sections, 
and £8 for joists. Small steel rounds fetch as much as 
£8 12s. 6d. a ton, owing to the stiff price of billets. This 
unusually high rate is diverting a good deal of business 
into the hands of makers in South Wales, who are prepared 
to accept 2s. 6d. to 5s. less. Raw steel firms are becoming 
busier, the result of a quickened current demand. Prices 
of sheet bars and billets are now on practically the same 
level, and very few representatives have anything below 
£6 to sell. Prices were quoted to-day—Thursday—in 
Birmingham :—Bessemer sheet bars, £5 17s. 6d. per ton, 
delivered Birmingham; Siemens ditto, £6; Bessemer 
billets, £5 17s. 6d. to £6 ; and Siemens ditto, £6 to £6 2s. 6d. 


North Staffordshire Steel and Iron Trades. 


The pressure of Government orders at the steel 
works in North Staffordshire has become so great that 
everything else is standing aside for work on account of 
war material. Regular customers are blaming steel 
makers for not executing their orders, and contracts in 
the ordinary trade are being declined daily because it is 
impossible to fulfil them in the specified time. The trade 
in finished iron is still quiet and crown bars are quoted at 
£8 5s. and iron plates at £9 5s. perton. The pig iron trade 
is not brisk in the way of outside sales, but large quantities 
of the metal are being produced for local consumption. 
Coalowners are finding it difficult with reduced “ shifts ” 
to meet the demand for fuel of various kinds, and there are 
frequent complaints of delays in delivery. 


Coventry Industries. 
At Coventry firms engaged in ordnance and heavy 

motor transport continue to be very busy, and no cessa- 
tion is looked for for a long time. 


The expectation prevails 





that contracts are soon coming out for some tens of thou- 
sands of military cycles, as well as a few thousand motor 
cycles. As to the general home trade, it is gratifying that 
motor car orders are coming in more freely than for some 
months past, and the demand is largely for 10 to 15 horse- 
power types, heavier cars being but little called for. 
Indeed, it would seem that 1915 is going to be a time for 
this class of car. 








LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER, ‘Thursday. 
Further Advances. 

Tue strong feeling in pig iron has been well 
maintained during the month just closing, and in most 
cases there have been advances. Especially has this been 
the case in hematite, which is 23s. to 25s. per ton higher, 
according to sort and delivery. Other makes are 4s. to 
6s. per ton more. Finished iron has participated in the 
upward movement, and for bars current rates apply to 
prompt specifications only. For forward delivery makers 
are disinclined to quote. Manufactured copper was £4 
to £6 per ton for sheets, rods, &c., and tubes are 4d. to jd. 
per pound higher. Sheet is lead unchanged. English tin 
ingots are £14 to £15 per ton more on the month. 


Quotations. 

Staffordshire No. 3 foundry, 63s. to 64s.; Derby- 
shire, 64s. to 64s. 6d.; Middlesbrough, open brands, 67s. 
to 67s. 6d. Scotch: Gartsherrie, 76s. 6d.; Glengarnock, 
73s. 6d.; Eglinton, 73s. to 74s.; Summerlee, 76s. 6d., de- 
livered Manchester. West Coast hematite, 92s. 6d.; East 
Coast ditto, 92s. to 93s., both f.o.t. Finished iron : Bars, 
£8 15s.; Lancashire hoops, £9 7s. 6d.; Staffordshire ditto, 
£9 7s. 6d.; sheets, £9 12s. 6d. Steel: Bars, £8 15s. to £9 ; 
steel hoops, £8 17s. 6d.; plates for tank, girder, and bridge 
work, £8 10s. to £8 15s.; English billets, £6 5s.; cold drawn 
steel, £11 to £11 10s. Copper: Sheets, strips, &c., £82 
per ton ; small lots, 10d. per lb.; rods, £82 per ton ; small 
lots, 10d. per lb.; tough ingots, £70 ; best selected, £70 10s. 
per ton ; copper tubes, 11d.; solid-drawn brass tubes, 9}d.; 
brazed brass tubes, 11d.; condenser tubes, 10}d.; condenser 
plates, 8}d.; rolled brass, 84d.; brass turning rods, 84d.; 
brass wire, 84d.; yellow metal, plates, and rods, 8}d. per 
lb. Sheet lead, £24 10s. per ton. English tin ingots, 
£173 per ton. 


The Lancashire Coal Trade. 


There was about an average attendance on the 
Coal Exchange. Inquiries for house coal were numerous, 
and there was difficulty in obtaining deliveries from the 
railway companies. At a meeting of coalowners held in 
the afternoon in Manchester it was decided to advance 
official prices by 10d. per ton and engine fuel 1s. per ton 
from February Ist. Supplies of slack and engine fuel 
were short and demand strong. Collieries having loose 
parcels apart from contracts are making high prices. 
Shipping trade is very brisk, and prices rule high and 
irregular. Quotations :—Best Lancashire house coal, 
17s. 8d. to 18s. 10d.; good medium, 16s. 2d. to 17s.; domes- 
tic fuel, 13s. 5d. to 14s. 5d.; screened steam coal, lls. 6d. 
to 13s.; slack, 8s. 6d. to 10s. 6d. per ton at the pit. 


Manchester University. 


In connection with the engineering department 
of the Manchester University special courses of lectures 
have been arranged, which include two lectures by Mr. 
S. L. Pearce, M. Inst. C.E., on “‘ Electricity Supply,” and 
a lecture by Mr. T. E. Stanton, M. Inst. C.E., on the 
“Development of Scale Model Testing in Engineering 
Research.’”? Mr. Pearce’s lectures will be given on February 
18th and 25th, and will deal with the early work of scien- 
tists and engineers; legislative Acts; the extent to which 
supplies are given by local authorities and companies ; the 
development of the modern power station ; with particular 
reference to the new Manchester works at Barton ; factors 
which determine the position of a power station; modern 
design; size of units; equipment, coal and ash-handling 
plants ; coal storage ; steam-raising and steam generating 
plants, switch gears, capital costs and operating costs, 
generating voltages ; transmission and distributing systems ; 
method of laying cables ; sub-stations ; means of protecting 
cables and ensuring reliability of supply ; capital costs for a 
distributing system ; waste heat stations; costs of supply ; 
influence of load factor and diversity factor; methods of 
charging; measurement of supply, &c. Mr. Stanton will 
show the value of tests on small scale models in the solu- 
tion of problems on the strength of materials, the design 
of structures, the design of air and sea craft, and the sur- 
face friction of fluids. 


Employers’ Parliamentary Association. 


The annual meeting of the members of this 
association was held on Friday last in Manchester. Sir 
Charles Macara occupied the chair, and in his introductory 
remarks said that the association, which was established 
three years ago, had brought into its membership forty 
federations and associations of employers and many large 
employers of labour in special industries who had no other 
means of dealing collectively with legislative measures 
affecting industry. When the association was fully 
developed and able to co-operate with the Parliamentary 
committees of the organisations controlling the staple 
industries, an industrial organisation would be available 
that should be of immense assistance to the Government, 
especially in times of crisis. 


Goods Traffic Congestion. 


The shortage of labour owing to the number of 
dockers who have enlisted and the dearth of goods wagons 
are combining to produce considerable congestion in 
Lancashire, especially at the docks in Liverpool and 
Manchester, and the suggestion that there should be a 
pool of the railway companies’ wagons meets with general 
approval, as by this means vehicles could be transferred 
from one line to another to meet the contingencies of 
traffic as they arise. The dock workers at the port of 
Manchester are agitating for an advance in wages, and are 
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about to make an application for an extra shilling per 
day all round to meet the abnormal increase in the price 
of food. At present the minimum rate of pay at Manches- 
ter is 5s. per day and 7s. 6d. per night. 


The Design of Channel Steamers. 


A paper on the above subject was read” before 
the Liverpool Engineering Society on Wednesday last by 
Mr. A. T. Wall. The object of the paper was to consider 
the relationship between speed and power in so far as it 
is affected by the length of the vessel, the displacement 
coefficient, and the weight of the hull, load, and machinery. 
Incidentally a method was put forward for estimating 
effective horse-powers, which increases the elasticity of 
the experimental results given by Mr. D. W. Taylor in his 
volumes on the ‘‘ Speed and Power of Ships.” 


Proposed Motor Show for Manchester. 


Although most engineers agree that exhibitions 
are de trop during the present period of national stress, it 
is announced that an exhibition of motor cars is to be 
held in Manchester in April next. Needless to say, the 
proposed show is not being promoted by the recognised 
authority, namely, the Society of Motor Manufacturers 
and Traders, which abandoned the holding of its annual 
display at Olympia last November, and this fact will 
prevent the fixture from being at all representative of the 
motor industry of to-day. The trade is in no mood for 
this method of publicity. There are few new models to 
be introduced by the leading British makers, while the 
output of French and Belgian firms has been almost 
entirely suspended, with the exception of the vehicles 
which are being made for warlike purposes. It would 
seem, therefore, that, failing the co-operation of the 
allied countries, America will furnish the bulk of the 
exhibits. Perhaps this fact furnishes the reason for hold- 
ing the show at such a time. 


Manchester Chamber of Commerce. 


The annual report of the above Chamber for the 
past year, issued this week, remarks, with regard to the 
state of trade in the Manchester district, that the difference 
between the state of things in August last and the con- 
ditions prevailing to-day is, that then no one could see 
one day ahead, whereas now, although great losses may 
in some cases have to be faced, there is every reason to 
hope that with a continuance of the mutual consideration 
amongst traders, which has been a gratifying feature of 
the past few months, the worst evils of the immediate 
commercial crisis need no longer be feared—provided 
that our command of the sea is maintained. The demands 
of the British War-oftice and the Admiralty and of the 
military services of our Allies for war stores and for clothing 
has been so large during the last few months that there has 
been great activity in some branches of industry, notably 
in the woollen and engineering trades and partially in the 
cotton trade, while the shortage of dyestuffs owing to 
the cutting off of German supplies is rendering chemical 
manufacturers exceedingly busy. 


BaRrRow-In-FuRNEss, Thursday. 
Hematites. 

In the hematite pig iron trade there is marked 
activity throughout the entire district, and with the 
increased output of metal the whole of the iron produced 
is going into prompt consumption. There has been a 
hardening in the market, and prices have been jumping 
about considerably, values ranging from 86s. to 95. per 
ton net f.o.b. Makers are doing a good business and are 
likely to keep busy for some time to come. With the in- 
creased demand for iron there is talk of a famine in iron 
ore, and fears are entertained that all requirements will 
not be met. In the meantime there is a briskness about 
the trade that has not been so striking for many a long 
while. The local consumption of iron is large, and on 
account of the war high-grade irons are keenly sought after. 
Much of the business being done is from hand to mouth, 
and with such high prices users are not inclined to place 
huge orders. Another furnace has been put into opera- 
tion at Distington, in Cumberland. In the warrant market 
there is nothing being done. The current quotation is 
82s. per ton, and the stores of warrant iron held represent 
3962 tons. 


Iron Ore. 

Iron ore is in brisker demand than for some 
time past, and prices have further increased. At the 
mines there is marked activity everywhere with the sole 
exception of Lindal Moor. Good average sorts of iron are 
quoted at 16s. to 19s. per ton, and the highest grades are 
up to 25s. per ton net at mines. The demand for Spanish 
ores is steady, and last week a large cargo arrived at 
Barrow from that country. This ore is quoted at 20s. 
to 21s. per ton delivered. 


Steel. 

There is activity in the steel trade at both the 
steel centres, Barrow and Workington. At the Barrow 
works the rail mills are well employed, there is a busy state 
of affairs in the plate department, billets are again being 
rolled, and the hoop and wire works are full of work. 
There is also a busy time in the departments on munitions 
of war. At Workington the rail mills are maintaining a 
good output of rails, and the axle branches, &c., are busy. 
The general demand for steel is satisfactory, with room for 
improvement in some of the descriptions. Rails of heavy 
section are quoted at £7 7s. 6d. to £7 10s. Od. per ton. 
and light rails £7 15s. to £8 per ton. Heavy tram rails 
stand at £7 15s. per ton. For steel shipbuilding material 
there is a good demand on local as well as general home 
account, and ship plates are at £8 5s. to £8 10s., with 
boiler plates at £9 5s. to £9 10s. per ton. Billets are in 
fairly good demand on South Wales account, and the 
current rate is £6 10s. per ton, and hoops are at £9 ds. 
per ton. These quotations, however, are to a very great 
extent nominal. 


Shipbuilding and Engineering. 
These trades are well employed in every depart- 





ment. Most of the activity is on the engineering side 
and in the gun departments and shell works. 


Fuel. 


For coal there is a strong demand, with steam 
sorts at 16s. to 18s. per ton delivered. For coke there is 
a brisk request, and East Coast sorts are at 22s. to 23s. 6d. 
per ton delivered, with Lancashire qualities at 17s. No 
Welsh coke is being used at present, but it is likely that 
it will have to be called into use, as supplies are not of 
the fullest in all sorts. 


Shipping. 
The shipping trade is fairly well employed. 
Rails, pig iron, and steel billets are being shipped from 
Barrow, and heavy oil importt are constantly being made. 








SHEFFIELD. 
(From our own Correspondent.) 


Trade with Russia, 


On excellent authority I learn that amongst the 
many and important inquiries coming from Russia for 
steel manufactures is one that would mean fully £240,000, 
the difficulty being where to place it or how to split it up 
with the best chance of delivery. Meeting the Russian 
Vice-Consul for Sheffield, Mr. A. P. Hill, 1 was able to 
confirm the report of such a large inquiry and to have a 
chat upon the position of Anglo-Russian trade generally. 
The Vice-Consul has travelled extensively in both Russia 
and Germany and knows the close relationship which has 
existed in trade matters between the two countries. 
Under the guidance of British mechanics and aided by the 
presence of several branches of British firms, Russia is 
able to turn out the bulk of her requirements in the way 
of locomotive parts, including wheels and axles and similar 
productions in iron and steel; but practically all her 
needs in the shape of electrical engineering work and plant 
have hitherto been met by Germany. Now that field is 
lying open for British firms to operate in, and many are 
already realising the opportunity presented by sending 
out men specially qualified to discern profitable business 
openings and to create sound agencies, Russia has all 
along been virtually depending upon Britain for such heavy 
machinery as lathes used in armament manufacture, and 
through branch works and subsidiary companies Sheffield 
firms have been for long enough sending large tonnages 
of steel for Government and general purposes. The 
chance is now thrust—literally so—upon manufacturers 
here to enlarge existing connections in Russia and to make 
new ones. It will take years after the war for Germany 
to regain anything approaching her old position there, and 
she may never do so at all if British firms can, during the 
period of hostilities, establish themselves in those Russian 
markets in which Germany has in recent years proved so 
successful. What are wanted most urgently at the momens, 
however, are all kinds of machine tools, particularly for 
grinding and crushing, small tools, entrenching implements, 
and saws, and other tools required in the timber trade. 


The Chief Link. 


Germany undoubtedly excelled in the matter of 
electrical machinery, scoring against us especially in the 
question of prices. Another thing is that she was always 
prepared to give very long credit, making it quite a detail 
so long as orders were secured. Mr. Hill showed me a 
letter he had received from Mr. A. Bournasheff, Imperial 
Consul for Russia in this part of England, urging the 
importance of promoting the best relations with England 
and expressing the opinion that trade was the chief link, 
especially as it concerns the capturing of German markets. 
The Consul wrote :—‘“‘ Russia is anxious to replace Ger- 
man imports by English goods and also to export her 
products to England, where they might take the place of 
some of those which formerly came from Germany. A 
similar movement is manifest in this country, and I have 
many applications from English exporters on the subject. 
“ . A-special Anglo-Russian Company of Exchange 
is now organised in Russia, and the organiser being a 
gentleman of high standing and my personal friend, I can 
highly recommend the company to all English solid firms 
willing to establish business relations with the Russian 
Empire, avoiding doubtful agents. All communications 
should be addressed to Mr. 8. Tcheremicinoff, 59, Joukov- 
skaia, Petrograd.” As already mentioned, several Sheffield 
steel houses have branches or good agencies in Russia, 
but for the sake of others I quote the Consul’s letter in case 
it should be of service to manufacturers entering the lists 
for the capture of German markets in that part of the 
world. One of the chief objects of the exchange is, I 
understand, that in the case of exports from both countries 
bills may be set off against each other, thus avoiding high 
exchange rates and increasing trade confidence. 


Jump in Bar Iron. 


The members of the South Yorkshire Bar Iron 
Association had a special meeting this week to discuss 
their position in view of the recent heavy advances in coal 
and pig iron prices, and it was finally decided to advance 
the basis price of Crown bars by 10s., making the quotation 
£8 15s. per ton, less 24 per cent. discount. At the same 
time the Lancashire Association, which generally acts 
with South Yorkshire, took a similar step, the basis price 
in this case being also £8 15s., and the quotation of North- 
East Coast bars, too, has risen by 10s. per ton, the last- 
named being more or less in competition with the Scotch 
make. There seems every appearance of better times being 
in prospect for bar ironmakers, though it is chiefly the 
sharp rise in raw materials which has compelled the present 
action. A general belief prevails that the railway com- 
panies, which for a year or more have practically given out 
no contracts for wagons, are about to re-enter the market 
for these things. Already makers are beginning to feel 
the influence of this improvement, which has reference 
chiefly to home systems, but it is not confined to them. 
eat difficulty here, as elsewhere, is in getting supplies 
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in traffic ; indeed, the congestion seems worse than ever, 
Very large tonnages of finished products are awaiting 
dispatch, and manufacturers, tired of complaining in vain, 
appear to be taking the matter more philosophically. 


Round the Works. 


But although there is a trouble in getting cur. 
signments to the coast, there appears to be a continually 
expanding movement in oversea contracts. It is, of course, 
impossible to know all that is taking place in that direction, 
but the volume of it may be judged from the fact that larce 
tonnages of special steel have been booked for Beira, 
Na, i, Hong-Kong, Milan, Bahia, Yokohama, Kole, 
Natal, Bangkok, Lisbon, Johannesburg, New York and 
other places in the States, and Montreal ;. saws for Cu!- 
cutta, Callao, Capetown, Brisbane, Rangoon, and Natal ; 
shoes and dies for Durban ; cutlery for Toronto, Brisbane, 
Karachi, and Montreal; gouges and plane irons for Rio 
de Janeiro; springs for Bombay ; files for Hong-Kony, 
Karachi, Bangkok, and Calcutta; chisels and _ plaie 
irons for Karachi, Bangkok and Bombay ; tools for 
Rio de Janeiro, Perth, Adelaide, Capetown, Lorenco 
Marques, Bombay, Brisbane, Victoria, B.C., and Auck 
land ; sheep shears for Capetown ; hammers for Sekondi ; 
drills for Port Swettenham and Bombay; augers for 
Bangkok ; and pickheads for Delagoa Bay. A_ good 
deal of satisfaction has been expressed here at thi: 
fact that of the four battle-cruisers which defeated t}\. 
German squadron in the North Sea on Sunday, two wer: 
built by John Brown and Co.—-the Tiger and the Ne 
Zealand—and one by Vickers Limited—the Princess 
Royal—most of the material for all three vessels having 
been made in Sheffield. Another point of considerable 
interest here is the announcement that Vickers Limited 
are to take over the Diesel works at Ipswich and to con 
mence operations there as soon as possible. Vickers hav«: 
also, I learn, nearly completed the new plant being 
installed at their Crayford works for the manufacture o{ 
sewing machines in order to capture some of the German 
markets in that direction. 


Trade with the United States. 


For the first time the exports from Sheffield to 
the United States are being shown by the Consulate here 
in the form of an annual, instead of a quarterly, return, 
as hitherto has been the case. In a chat with the Consul, 
Mr. John M. Savage, I learnt that the reason for the change 
is that in future a closer analysis of the exports is to be 
made for the guidance of manufacturers on the other side. 
Since August the exports of steel have, naturally, fallen 
off, though they are beginning more nearly to approximate 
to the normal volume again. A complete restoration of 
the normal tonnage cannot, of course, be expected, at 
least at present. Two things are operating against such 
an end. In the first place, there is the extraordinary 
steel demands of the Allies, which must be first satisfied ; 
and in the second, the abnormally high freights. In 
addition, there has to be taken into account the serious 
advance in steel prices here in consequence of the big 
jumps in the quotations of raw materials. The latter 
fact, on the other hand, will probably lead to the intro- 
duction on a considerable scale of American steel billets, 
unless an advance of prices in the States leaves consumers 
here in such a position that it will pay them best to adhere 
to the home makes. In any case, the consular returns for 
the year ended December 31st last show that the exports 
from Sheffield of steel, including sheets, bars, wire and 
saw plates, amounted in value to 2,129,552 dols., against 
3,110,297 dols. in 1913, which, converted into sterling, 
means a decline of close upon £200,000. Machinery fell 
from 31,893 dols. in 1913 to 19,552 dols. last year, and 
hardware from 7673 dols. to 3952 dols. On the other 
hand, agricultural implements appear at 1112 dols, last 
year, against nothing for 1913; cutlery at 318,442 dols., 
against 301,608 dols.; edge and other tools at 7991 dols., 
against 3864 dols.; and files, 1043 dols., and metals and 
metal compositions, 2584 dols., against nothing a year ago 
in each case. Cutlery, it will thus be seen, was about the 
steadiest export in steel, though with the exceedingly 
heavy Government demands experienced at present it 
is not at all unlikely that a decline is now occurring. 
Sheffield is doing a good business in sheep shears, the 
American buying season being followed well up by that of 
the Commonwealth. 


War Material. 


During the week there have been complaints of 
some of the file makers booking very little new business, 
though I do not think the experience can be general in 
any degree, for these and other light tools have had a very 
free market of late, and in many directions the demand is 
quite keen. Certainly the home trade is showing an 
appreciable improvement and high-speed steel is in great 
request. This remark applies particularly to shell, 
though it is true of almost every department, includ- 
ing the rolling of rifle barrels and the making of 
bayonets, both of which are now working at top speed. 
Enormous quantities of steel aeroplane darts are 
being turned out for one of the allies, and in the 
district I hear that a good deal of work is in hand in the 
shape of steel parts for submarines. Brassfounders, too, 
are fairly active and makers of combustible stoves for the 
Army and of field kitchens are very busy. Some of the 
Belgian steel houses—even amongst those practically 
ruined by the Germans—are anticipating the time when 
the conclusion of. peace will permit them to recommence 
operations by making themselves acquainted with Sheffield 
steel manufacturers, with a view to opening up business 
with them instead of with German firms. 


Pig Iron and Billets. 

The upward trend in raw material prices con- 
tinues and it is rather difficult to obtain accurate quota- 
tions in the present state of the market. West Coast 
hematite appears to be at about the level of the late 
quotation of last week, viz., 100s., and although 103s. 
has been mentioned, such a price is subject to 24 per cent., 
and the market seems to range from that point to several 
shillings lower. East Coast is in much the same position, 
values, delivered Sheffield, moving between about 96s. 
and 5s. higher. From what can be gathered, basic billets 
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are now at about £7 for soft and £7 10s. for hard qualities, 
In acid billets Bessemer are mentioned at £8 10s. to £8 15s., 
with as much as £9 asked, and Siemens at £9 5s. to £9 10s. 


Fuel. 

The steam coal market keeps exceptionally 
strong and active, The fact that productions are on such 
a comparatively small scale, through the shortage of men 
and the searcity of wagons, accounts for a total loss in 
outputs of from 25 to 30 per cent. When, therefore, it is 
taken into consideration that the local consumption in the 
armament and other heavy trades, where work is, as already 
shown, at full pressure night and day, is unprecedented, 
it is not surprising that values have been further enhanced. 
Shipments keep on a fairly active scale, both at the Humber 
and on the Mersey. Collieries have a large number of 
orders on their books, many being on account of contracts, 
but as the demand from local works is far in excess of con- 
tract arrangements owners are compelled to charge current 
prices for any excess quantities taken, these added rates 
running from 2s. to 3s, per ton. It must be remembered 
ihat the tonnage available for the open market—after 
fulfilling contract arrangements—is very strictly limited, 
and consequently open market values are relatively higher 
‘han if a larger tonnage were available. In the smaller 
fuels, also, the colliery .position is strong. Prices have 
further advanced and are still showing an upward ten- 
deney. Current quotations for steam coal are per ton at 
pits as follows :—Best South Yorkshire hards, 13s. 6d. 
iv 14s.; best Derbyshire, 12s. 9d. to 13s. 6d.; second 
quality, 12s. 9d. to 13s.; steam cobbles, 12s. fd. to 13s.; 
steam nuts, 12s. to 13s. Higher figures, however, have 
heen obtained in some cases for accommodation lots. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Manufacturers’ Difficulties. 


THE difficulties amid which the manufacturer is 
carrying on his business are great in number and create 
not a little anxiety and uneasiness. Everything needed 
in his works is getting dearer, and he is more and more 
hampered in obtaining supplies, finishing orders, and 
despatching them to customers. The serious defects in 
the railway and shipping services, so far from being 
lessened, are more pronounced than ever. The railway 
congestion is likely to continue for some time. For many 
years the railways have been barely adequate to the re- 
quirements of the trading community in boom times. 
Add to the extraordinary industrial activity the special 
services the military authorities require, and the railway 
system breaks down under the pressure. Manufacturers 
are unable to get fuel and raw materials into their works 
or the manufactured articles away with anything like 
decent despatch, unless, of course, their output is for war 
purposes, and then only when it is urgently needed. The 
phenomenally high wages paid by the Government con- 
tractors are inflicting no little injury upon makers of peace- 
ful products, who cannot afford to be unduly liberal with 
their workmen, and as a result they are losing their best 
hands. Indignation is expressed by some of the manufac- 
turers at the inflated charges of shipowners, which they 
declare are helping to kill ordinary trade, but the available 
tonnage continues to be hopelessly insufficient. The 
difficulties of the manufacturer are further increased on 
account of the enlistment of skilled men and by the fact 
that many workmen are breaking down under the strain 
of increased labour. The pressure of Government orders 
at the steel works has become so great that everything 
else is standing aside for work on account of war material. 
Regular customers are blaming steel makers for not execut- 
ing their orders, and contracts in the ordinary trade are 
being declined daily because it is impossible to fulfil them 
in the specified time. The proportion of works which 
are not making some contribution towards the maintenance 
of the allied armies and fleets is now very small. 


The Shipping Question. 


The abnormal rise in freights is daily engaging 
more general attention. What was for some time a 
matter of interest to shipping people is now being discussed 
by the whole country as something of vital national in- 
terest, and if it be true that food prices have gone up 
19 per cent. solely as a result of the higher freights, then 
there need be little wonder that the question is assuming 
grave importance. The higher food prices are not alto- 
gether due to the higher rates from the Plate and America, 
for much of the grain now being sold at the present high 
prices was carried across the Atlantic at rates far below 
the figures now ruling. At the same time shipowners 
will not deny that matters have gone beyond the most 
sanguine dreams of the old-time sixty-fourthers. Under 
all the circumstances, however, it is difficult to see how 
freights are to be lowered if shippers who are pressed for 
delivery are willing to pay for carriage at any price. If 
the Government should intervene and should compel 
shipowners to accept a minimum freight for cargoes of 
grain from America consigned to British merchants, there 
is nothing to prevent the same owners from accepting the 
bigger freights which would in aH likelihood be offered by rival 
American merchants. Certainly any regulations with regard 
to British shipping would have little influence upon neutral 
shipping, and there would be no sense in robbing our own 
shipowners. It must be remembered that only a portion 
of British tonnage is securing the present “fancy ”’ rates, 
that some 1600 boats have been taken over by-the Ad- 
miralty at rates of remuneration which have not been 
disclosed, that undue delays in loading and discharging, 
higher wages, extra insurances, and longer voyages, 
unduly discount the profits, and that for a number of 
years the average interest yielded on shipping property 
has been less than 1} per cent. A good many of the pro- 
posals for a modified freight market would prevent ship- 
owners from securing a reasonable harvest from the world’s 
demand for tonnage. Suggestions are put forward that the 


British ships should only be allowed to run to ports within 
the British Empire, that an international agreement should 
be arrived at with neutral countries to reduce freights, 
that the Chancellor of the Exchequer should deduct a 
considerable sum from ‘the excessive earnings, that the 





Jovernment should be its own grain merchant, and should 

commandeer its own tonnage, and even that the State 
should take over the whole of the tramp tonnage in the 
same way as it has taken over the railways. The position, 
with all these suggested remedies, does not become less 
complicated, but it does seem that while attacking the 
shipowner leads us to nowhere, the difficulty would, to a con- 
siderable extent, automatically cease if dock labourers, 
both at home and abroad, could be made to put in a full 
week’s work, and if the Admiralty would hurry into com- 
mission the German and Austrian steamers at present 
interned. 


Cleveland Iron Trade. 


The Cleveland iron trade position is still dominated 
by the speculative operations in warrants. The fluctuations 
in warrants necessarily tend to check business, consumers 
wherever possible preferring to wait for a steadier market. 
The result is that the volume of business put through has 
been very small. Shipments continue to be all but stag- 
nant, owing to the lack of tonnage and the high freights. 
There are many orders to get away, but deliveries are 
postponed pending easier conditions in the freight market. 
The tendency of the frieght market is, however, still up- 
ward, and while this state of affairs prevails no improve- 
ment in shipments can be expected. Jn the circumstances 
stocks continue to increase, but the rate of accumulation 
has been substantially diminished by the ironmasters 
by means of putting the furnaces to a large extent on 
slack blast. The stock in the public warrant stere con- 
tinues to increase. The total is now over 115,000 tons. 
No. 3 G.M.B. Cleveland pig iron is 57s. 6d.; No. 1, 59s. 6d.; 
No. 4 foundry, 57s.; No. 4 forge, 56s. 6d.; and mottled and 
white iron each 56s.—all for January-February delivery. 


Hematite Pig Iron. 


There is practically no change in the condition 
of the hematitie pig iron trade of this district. The 
rapid inflation of prices has checked business, and thére 
are no buyers except for very urgent and immediate 
needs. Makers, on the other hand, in view of the total 
uncertainty of the ore position, will not commit them- 
selves. The price of East Coast mixed numbers remains 
nominally at 90s. In consequence of the shortage of ore 
many of the furnaces are still running on slack blast. 


Iron-making Materials. 


The foreign ore position is as complicated as 
ever. With regard to the question recently raised as to 
an alternative way of securing supplies by rail via the 
West Coast, it is understood that the railway companies 
have made some concessions. The rate for the carriage 
of ore from Liverpool to the Cleveland district has been 
reduced from 10s. to 6s. 6d., and the rate from Heysham, 
Maryport, and other Western ports has been fixed at 
5s. 10d. to the whole of the North-East Coast. These 
rates apply, it would appear, to carriage in owner’s trucks, 
but owners have no trucks available, and it is stated 
that further negotiations are proceeding on this point. In 
the meantime, however, the freight to the West Coast 
has gone up to 10s., and this would seem to nullify the 
value of the railway companies’ concessions. With regard 
to the freight from Bilbao to the Tees, 15s. 6d. has already 
been paid, and even more is now being demanded. Some 
sales have been made of other ores at a price fully equiva- 
lent to 29s. 6d. for best Bilbao Rubio of 50 per cent. quality, 
ex ship Tees. But business is only possible on the basis of 
actual freight in hand. The serious shortage in the output 
in the Durham coalfield is reacting on the coke position, 
and prices show a harder tendency. The quotation for 
good medium furnace kinds delivered at the works is firm 
at 17s. 9d. 


Manufactured Iron and Steel. 

The finished iron and steel works are engaged 
for the most part to their utmost capacity, and as regards 
steel there are orders in hand the execution of which 
will occupy a considerable period. The position of the 
trade taken as a whole is very encouraging. The demand 
for bar iron is fairly active, but the makers have not the 
same certainty of future employment as in the case of 
steel. They have no need, however, to be anxious, for 
while the market is comparatively quiet at the moment, 
orders in good volume are likely to be available by the 
time they are really wanted to keep the works supplied. 
Makers of steel shipbuilding material are exceptionally 
busy, work of this description being on a very heavy scale. 
It is just over a fortnight ago since the prices of steel ship 
plates and angles were put up 10s. per ton. In spite of 
this, however, it had generally been anticipated that a 
further advance in values was highly probable. This 
opinion was obviously well founded, as the market has 
again risen, and both steel plates and bars have been 
advanced a further 10s., thus making the respective basis 
values £8 10s. and £8 5s. per ton. Steel parallel packing 
has also been advanced to a similar extent, and likewise 
rolled steel tapered packing, the price of the former now 
being £7 per ton and the latter £8 5s. per ton. Iron ship 
plates are quoted at £8 per ton, and mild steel rounds at 
the same figure, at which business has been done for 
stanchions. Joists and sheets have also been advanced 
10s. per ton, and in the case of steel boiler plates the price 
has risen by 15s. per ton. The sudden advance in prices 
is principally due to the sharp rise in the value of hematite 
and the scarcity of supplies of this raw material con- 
sequent upon the freights ruling and the greater difficulty 
in securing shipment. The following are the principal 
market quotations :—Common iron bars, £8 10s.; best 
bars, £8 17s. 6d.; best best bars, £9 5s.; iron ship angles, 
£8 10s.; iron ship plates, £8 10s.; packing iron, £7; iron 
ship rivets, £9 10s.; iron engineering angles, £8 5s.; steel 
bars, Siemens, £8 5s.; steel bars, basic, £8 5s.; steel ship 
angles, £8 5s.; steel ship plates, £8 10s.; steel boiler 
plates, £9 10s.; steel engineering angles, £7; steel sheets, 
singles, £9 15s.; steel sheets, doubles, £10; steel strip, 
£3; steel hoops, £8 15s.; steel joists, £8 7s. 6d.—all less 
tae usual 2} per cent. Heavy steel rails, £7 ; steel railway 
sleepers, £7 10s.—net. Cast iron columns, £7 17s. 64d.; 
cast iron railway chairs, £5—f.o.r. at maker’s works. 


The Coal Trade. 
The fixing of steamers to the French Bay ports 
generally has ceased for the time being There is prac- 





tically nothing being done in coasting and the only section 
in which there are any signs of life is the Mediterranean. 
In this connection figures still rule high. The coal position 
is practically that of last week, there being no important 
alterations in any direction, although the general trend 
of prices appears to show an upward tendency. For 
forward positions the collieries report being well sold, and 
only want tonnage to strengthen the position. Steam coals 
are firmly held, secondary steams are at improved values 
and smalls are also on the up grade. In gas coals there 
is little change. The output is curtailed by limited labour 
supplies, but the demand is ample to cover all supplies, 
and values rule steady. The following are the principal 
market quotations :—Durhams: Best gas, 12s. 3d. to 
12s. 6d.; second gas, 10s. 9d. to 11s.; special Wear gas, 
13s.; smithy, 11s. to 11s. 6d.; coking unscreened, 10s. 9d. 
to Ils. 3d.; coking smalls, 10s. 6d.; ordinary bunkers, 
103. 9d. to 11s.; best bunkers, 11s. 6d. to 12s. Northumber- 
lands : Best Blyths, 13s. 9d. to 14s.; second Blyths, 12s. 
to 12s. 3d.; unscreened, 11s. to 11s. 6d.; bunkers, 10s. 6d. 
to 11s.; best smalls, 9s.; households, 14s. to 15s.; Tyne 
primes, 13s. 6d.; Tyne seconds, 12s. to 12s. 6d.; special 
smalls, 10s. to 10s. 3d.; ordinary smalls, 8s. to 8s. 6d. 





SCOTLAND. 
(From our own Correspondent.) 


Improving Trade. 


TRADE on the whole continues to improve, and 
though British, Russian, and French Government orders 
are responsible to a large extent for the present activity’, 
there are distinct signs of an expansion in ordinary business. 
Consequently, owing to the dearer costs of raw materials, 
prices are advancing all round and markets generally are 
becoming firmer week by week. The iron and steel trade 
are particularly active and the Glasgow pig iron warrant 
market was busier during the past week than it has been 
for about two years. The shipping trade is fairly brisk 
and shipbuilders are very full at the moment. The timber 
trade is moderately active. Generally speaking, the bulk 
of the business is for home consumption. Abnormal 
rates of freight are hampering the export trade, but in 
the meantime work is plentiful and in many cases outputs 
could be increased if the labour supply was sufficient. 
There is evidence, however, of considerable inquiry from 
neutral markets, where, formerly, continental producers 
had the pull, and there seems to be every reason to expect 
an expansion in the overseas trade at an early date. 


Labour Affairs. 


As is usual during a period of good trade and full 
employment, the wages question has become a prominent 
one in several branches of industry. The Clyde engineers 
have applied for an increase in wages from 8d. to 103d. 
per hour. A mass meeting was held in Glasgow when a 
resolution was carried recommending the stoppage of all 
overtime for the present. It was stated in the course of 
the discussion that the employers had offered an advance 
of 4d. per hour as from January 13th, but that his had been 
refused by the men. The men’s application for an advance 
of 2d. per hour is now to be submitted to the Central 
Conference for futher consideration. A strike of labourers 
in Edinburgh, Leith; and district is threatened. The 
local branch of the Labourers’ Union is in communication 
with Mr. Ward, M.P., the general secretary, on the matter 
in dispute with the Master Builders’ Association. The 
men are dissatisfied with the present rate of pay—6d. per 
hour—and want an increase of Id. an hour to bring them 
into line with the West of Scotland labourers. There are 
one or two instances where increases in wages have been 
granted. It has been intimated to the Dundee branch of 
the Sailors’ and Firemen’s Union that the wages to he 
paid to seamen and firemen on two branches of the Dundee 
coastal traffic would be raised 10s. per week. Negotiations 
regarding the conditions of labour at the docks have been 
proceeding for some time hetween the Leith dockers and 
their employers, and an agreement has now been drawn 
up and approved by committees representing both sides. 
Under this agreement the standard rate of wages has been 
increased from 7d. to 8d. per hour. Various other rates 
have been increased and conditions generally improved. 
Ayrshire road surfacemen, whose wages are under 5s. per 
day, have been granted an increase of 2s. minimum and 
3s. maximum per week. The Glasgow dock labourers 
have applied for an increase in wages amounting to Id. 
per hour on day rates and for time and a half after 6 p.m. 


Timber. 

A moderate business has been done in the timber 
trade during the past week. The current prices are not 
likely to encourage forward buying, but nevertheless there 
is a fair movement from stock. There is a good general 
demand, and spruce deals are particularly active and 
imports of this kind—representing several thousand 
standards during the past few weeks—have found a ready 
market at prices which show indication of becoming easier. 
The high and increasing rates of freight are seriously 
adding to the cost of timber of all descriptions, and more 
particularly in the case of the cheaper woods. Contracting 
for summer delivery has almost come to a standstill, there 
being too much room for a serious drop in values to justify 
importing too far ahead. 


Pig Iron. 

There are seventy-three furnaces in blast, com- 
pared with the same number last week and sixty-six in the 
corresponding week of last year. Makers are very well 
placed. Prices are very firm, particularly in the case of 
hematite iron, for which 90s. per ton is now the usual 
quotation. This quality is being heavily consumed by 
the steel makers and outputs are readily absorbed. Forge 
iron is in fair request and foundry qualities have improved 
while ordinary brands are in active demand, consumers 
covering their requirements to a larger extent than was the 
case a few weeks ago. Notwithstanding the restricted 
shipping demand makers’ prospects are most encouraging. 


Quotations. 
The prices of Scotch makers’ iron are as follows : 
—Monkland is quoted f,a.s. at Glasgow, No. 1, 67s.; 
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No. 3, 65s. 6d.; Govan, No. 1, 66s. 6d.; No. 3, 65s. 6d.; 
Carnbroe, No. 1, 71s.; No. 3, 67s.; Clyde, No. 1, 73s. 6d.; 
No. 3, 68s. 6d.; Gartsherrie, Calder, and Langloan, Nos. 1, 
74s.; Nos. 3, 69s.; Summerlee, No. 1, 75s.; No. 3, 70s.; 
Glengarnock, at Ardrossan, No. |, 73s. 6d.; No. 3, 68s. 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 67s. 6d.; No. 3, 
(i6s. 6d.; Dalmellington, at Ayr, No. 1, 67s. td.; No. 3, 
66s. 6d.; Shotts, at Leith, No. 1, No. 3, 70s.; Carron, 
at Leith, No. 1, 77s.; No. 3, 72s. per ton. 


Bx 
798.5 





Pig Iron Warrants. 


The turnover in the Glasgow pig iron warrant 
market during the past week was the largest recorded 
for about two years, and amounted to 53,000 tons. The 
tone was firm throughout and the closing price of Cleveland 
iron at 57s. 54d. per ton cash buyers represented a gain of 
Is. Ild. per ton on the week. Stocks have increased to 
the extent of 2337 tons during the week and now amount 
to 114,136 tons, compared with 132,362 tons in the same 
week last year. 


Finished Iron and Steel. 

The steel trade continues very active and makers 
report that specifications are coming to hand freely and 
there is considerable pressure for delivery. The increased 
prices which makers have been compelled to ask in view 
of the higher costs of raw materials have had the effect of 
reducing sales, but makers have sufficient work on hand 
to ensure employment for some time ahead, and are there- 
fore not inclined to meet buyers views. The export 
demand for steel material continues quiet. In the black 
sheet industry makers report a large outlet for their pro- 
ducts, particularly the heavy gauges. The export demand 
cannot be called satisfactory and the bulk of the work on 
hand is on home account. Prices remain firm and the 
quotation for 7-11 b.g. is about £8 15s. per ton, less 5 per 
cent. for the home trade. The malleable ironworks are 
well employed in the production of iron and steel bars, but 
the demand for hoops and strips is not so good. The 
export demand for wrought iron and steel tubes is not at 
all satisfactory, and though the requirements in the home 
trade are good plants are running below their productive 
capacity. 


Scotch Iron and Steel Bars Advanced. 


At a meeting of the West of Scotland malleable 
ironmakers, held in Glasgow during the week, it was 
decided to advance the prices of iron bars 10s. per ton, and 
accordingly minimum selling quotations are now based 
on £8 2s. 6d. per ton, less 5 per cent. for local delivery. 
It was also agreed to make an advance of 10s. per ton in 
the price of mild steel bars, the minimum selling quotation 
for which is therefore now £8 10s. per ton, less 5 per cent. 
for local delivery. 


A British Motor Ship. 

During the week Messrs. Harland and Wolff 
launched from their Glasgow yard the twin-screw motor 
vessel Bostonian, which they have built for the Leyland 
Line. The vessel is 414ft. in length over all, 52ft. in beam, 
and of about 6500 tons gross. She has been built to the 
highest class at Lloyd’s, under Board of Trade survey 
for passenger certificate, and has been specially designed 
for the Atlantic trade. She has a double bottom fore and 
aft between the peak bulkheads, three complete steel 
decks with bridges, and eight water-tight bulkheads 
carried to the upper deck. There are six cargo holds, 
each with a large hatch served by powerful derricks of 
4, 6, 15, and 30 tons lifting capacity. There will also be 
accommodation for a number of passengers. The Bostonian 
will_be fitted with Diesel oil engines. All the deck machinery 
including steering gear and windlass, will be electrically 
operated. y 


Coal. 


The recent strong position in the Scotch coal 
trade is well maintained. The inquiry in the West of 
Scotland is good and there is a brisk demand on export 
account, and indications point to a period of high values. 
Best splints are freely sold for over three weeks and ells 
are very firm, and collieries find no difficulty in securing 
the high prices ruling. Navigations also are heavily 
booked. Smalls of all sizes are very active. Collieries 
in the Lothians are well placed and have very little coal 
to sell, and the Fifeshire collieries are in a similar position. 
Shipments in the East of Scotland are still much reduced 
and are very far below the returns at this time last year, but 
the West Coast returns are well up to the average. Ell 
coal is quoted f.a.s. at Glasgow, 14s. 9d.; splint, 14s. 9d. 
to 18s.; navigations, 15s. 3d. to 15s. 6d.; steams, 12s. 6d. 
to 14s. 6d.; treble nuts, 14s. 3d. to 14s. 6d.; doubles, 
13s. 3d. to 13s. 6d.; singles, 12s. 3d. to 12s. 9d. per ton. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


As a rule, advancing freight rates are accompanied 
by a falling off in coal prices, but inasmuch as wholly 
abnormal conditions obtain, the course of values cannot be 
expected to prevail according to past experience. The 
fact is that freight rates have not yet reached the limit ; 
record breaking is still proceeding, but at the same time 
the coal market maintains its position very well. The 
governing conditions have altered even as compared with 
a week ago, although coal values, except in one or two 
classes, remain much on recent lines. The cry recently 
was that tonnage was delayed by bad weather, and as a 
consequence shippers’ arrangements were very largely 
dislocated, and there was no possibility of accurately 
naming values, inasmuch as prices were controlled entirely 
by the circumstances in which each individual colliery was 
situated. Over last week-end, however, steamers came 
along well, and tonnage in South Wales docks has this week 
been better than for quite a couple of months past, but 
for all that the market retains its patchy features, and 
little real movement in large coals has been seen. The 
market undoubtedly displays a better undertone, for the 








reason that tonnage is improved, but in actual effect there 
is little difference. The healthier tone is more senti- 
mental than material, inasmuch as although tonnage has 
come along, shippers have the greatest difficulty in secur- 
ing loading berths, and they are just as much in difficulties 
for securing the tipping of their coals and getting the 
prompt release of wagons as they were previously. It is 
always the case that immediately tonnage is good the 
*‘ tips ’’ question becomes the trouble, and it is reminiscent 
of the agitation which was much in evidence in pre-war 
days for a more equitable arrangement for the allocation 
of loading berths and the need for increased dock accom- 
modation. These questions invariably received a fillip 
when there was the slightest pressure on docks facilities. 
The weakness that is to be found in some coals, principally 
Admiralties, is purely, however, for spot loading. In a 
few cases possibly it may be that the collieries have not 
got business on their books, but this is the exception, and 
any relaxation that is made in values is conditional upon 
very early loading. For forward shipment quotations are 
fizm, and the possibility of very strong conditions prevail- 
ing in coals later on, especially in the summer time, despite 
even high freights, is regarded as by no means unlikely. 
Outputs now are about 20 per cent. less than in 
normal times owing to shortage of labour through so 
many men having gone away to join the forces, but 
whereas it is improbable that there will be any falling off 
in the demand for coals in the future, there is every like- 
lihood of production suffering more heavily during the 
summer months, with more men joining the colours and 
numerous others taking time off. It may possibly be 
for this reason that there has been a fair inquiry for coals 
over the remainder of the year, but very little business 
has been done, as collieries are not disposed to sell more at 
the prices which have already been done for supplies over 
the year, and they regard prospects as so good that they 
prefer to run the balance of their unsold outputs in the 
expectation that much better prices will be obtainable by 
sales for current business. 
LATER. 

Steam coals have not shown any alteration of 

note and some of the leading qualities are easy for spot 


loading. Tonnage continues to arrive freely, and at 
Cardiff, Barry, and Newport there are many _ vessels 


waiting for loading berths. It is the difficulty of securing 
tips that weakens the position of a number of collieries, 
which would readily accept less than the quoted prices 
provided immediate shipment could be arranged and the 
release of wagons secured, thus enabling collieries to work 
regularly and smoothly. Dry coals also remain patchy, 
but Monmouthshire qualities are very firm, and in fact are 
practically out of the market, as collieries in many cases 
are over-stemmed and have no coals to spare. There is 
every probability of this pressure for supplies being seen 
for at least another week or fortnight, as tonnage in dock 
is good and stems for the first half of February are filling 
up. No. 3 Rhondda is good, but No. 2 Rhondda shows 
increasing tightness. No. 2 Rhondda large is about 16s. 
to 16s. 6d. and smalls are Ils. 6d. to 12s. 6d., the latter 
figure having been taken for supplies over the next three 





months. Washed smalls are almost unobtainable at 13s. 
to 14s., while smalls generally are advancing. Best bun- 


kers are becoming scarcer and rule at |4s. 6d. firm, with 
seconds about 14s. Cargo sorts are also tighter, and range 
up to 12s. 6d., with nothing of any note to be had below 
Ils. 6d. In patent fuel and pitwood there is no appre 
ciable alteration. 


Coal Shipments. 


It is somewhat of a surprise that shipments of 
coal last week turned out so well in view of the daily com- 
plaint of shortage of tonnage. The results, however, 
indicate pretty good despatch. The total shipped from 
Cardiff, Newport, Swansea, and Port Talbot was 430,000 
tons odd, as against rather more than 520,000 tons in the 
corresponding period of 1914. From the port of Cardiff 
close on 230,000 tons were sent away, this figure being 
rather more than 100,000 tons less than in the same week 
of last year. Newport was more favoured than any 
other port in the matter of ready tonnage, and as a con- 
sequence exports were exceptionally good and well in 
advance of what could possibly have been looked for. 
The quantity shipped beat all records since the war com- 
menced, and came to 125,000 tons odd, and was an advance 
of rather more than 40,000 tons on the corresponding week 
of last year. Swansea also did pretty well with 61,275 
tons, as against close on 630,000 tons, but Port Talbot 
fared badly, and reached the total of 14,771 tons, compared 
with close on 20,000 tons more in the same week of 1914. 


Labour Matters. 


It was expected that some reference would have 
been made at a meeting of the Conciliation Board on 
Monday to the renewal or otherwise of the wage agreement 
for the coalfield, but such was not the case, and therefore 
we must wait until the miners’ conference specially called 
for February 6th in order to see what is likely to be the 
fate of the existing agreement. There seems to be a good 
deal of discontent among the rank and file with the 
present agreement. Leaders of the men have already 
suggested that the time has arrived for opening up negotia- 
tions with the owners. Should notice be given by the 
Miners’ Federation to terminate the agreement it is 
expected that the workmen’s organisation will insist that 
three main points shall be included in the new one, viz.:— 
(1) Abolition of the maximum, (2) payment of six turns 
for five to afternoon and night shifts, and (3) better wages 
for the surfacemen. There are various other matters 
which have been a cause of some discontent among the 
men. Intermittent working at some collieries and tem- 
porary stoppages at others have aroused disaffection. At 
the present time and for several weeks past there has 
been a considerable amount of short time worked owing 
to circumstances which colliery Owners are in no way 
responsible for. Two questions, however, were discussed 
at this week’s meeting of the Conciliation Board. One of 
these, bearing on the non-unionist question, which has been 
a frequent source of friction, was a request by the work- 
men’s representatives to secure facilities on the colliery 
premises to show cards, this being one of the methods for 
getting all men into the Federation. The owners have 
always been opposed as an association to granting this 





permission, but their representatives on the Conciliation 
Board have promised to bring the matter before the noxt 
meeting of the Coalowners’ Association, and then give 
their reply. The safety lamp question, which affects 
about 7000 men, was also brought up. The workmer,’s 
representatives contended that by refusing to give an 
additional percentage where safety lamps were introduced 
in place of naked lights the owners were committing a 
breach of an old custom, and trouble would assured|y 
follow. It was eventually agreed that the disputes now 
existing on this question should be referred to the * Peace 
Committee ” for inquiry. 


The General Situation. 


Work at practically all the South Wales docks 
has been very satisfactory recently. Imports have beon 
kept on a very good level, both at Cardiff and Newport 
particularly, while the ship repairing industry is extremely 
brisk. The demand is still for more labour to cope with 
the influx of business. There is the prospect of South 
Wales firms sharing in Admiralty and War-office work. 
For some time the complaint has been made that this work 
was confined largely to English firms, whereas in South 
Wales several firms, which are well equipped for dealijy 
with much of the work given out have had no opportunity 
given them of tendering. Recently a deputation froim 
the Welsh Engineers’ and Founders’ Association, consist 
ing of representatives from Messrs. Richard Nevill and 
Co., Limited, the Glanmor Foundry Company, Limited, 
and Thomas and Clement, Limited, of Llanelly ; Messrs. 
Taylor and Sons, Limited, Briton Ferry ; and Messrs 
John Evans and Son, Limited, Morriston, visited London, 
and had an interview with Mr. Beveridge (Board of Trad:) 
and Sir Geo. Gibbs (Director of Contracts at the Wa: 
oftice), and the views of the South Wales engineers were 
placed before them. As a result of the representations 
put forward, it is confidently expected that a considerab|« 
quantity of armament and other kindred work, which has 
hitherto been confined to a few privileged firms, will now 
be diverted to this district. It is contended that the 
advantage of such a course is obvious, as apart from reliey 
ing the congestion of work which at present prevails in 
certain areas, while local foundries are already pretty fully 
oceupied, an opportunity will thus be given to the work 
men of earning more wages at home, and with a new class 
of work introduced into the district local engineers and 
founders will have the opportunity of catering for work 
which has hitherto been denied them. 


Contract Business. 


Very little contract business has been carried 
through recently for shipment over a long period, though 
the result of the tendering for the requirements of the 
Swedish State Railways is awaited with interest. Prices 
were asked for 120,000 tons to 175,000 tons of Admiralty 
coals for shipment during the first half of this year. Tenders 
were sent in on Monday. The opinion is held that the 
authorities will not contract for the full amount asked 
for in view of the fairly high prices that are expected to 
have been sent in. The Norwegian navy authorities 
have closed for their requirements. 'urms were asked 
to tender for 5000 tons of best doubi screened Admiralty 
qualities for shipment during February and March. The 
authorities have bought 7000 tons, and the price is approxi 
mately 21s. net f.o.b. 


Railway Wagons. 

Reference was made last week to the sharp ad- 
vance which has recently been seen in the price of 12-ton 
railway wagons, values having gone up from £77 to £86. 
I learn that ihere is every prospect of even higher figures 
being reached, and the opinion is held that prices will in 
the course of a month or so touch £90, while in some 
quarters it would be no surprise if £100 is reached. If 
£90 is reached, this will be the highest figure for sixty 
years. There is a shortage of material all round, and 
firms have withdrawn their recent quotations for springs, 
axles and tires. What with the shortage of labour and the 
magnitude of Government orders the construction of 
wagons is very much curtailed. 


Current Business. 


Current operations during the past week in coals 
have slacksned partly for the reason that this month’s 
quantities have been arranged for, and owing to the fact 
that the continued rise in freight rates prohibits absolutely 
all but the most pressing orders being carried out. Freight 
rates have not yet touched top, and since last week values 
have reached 34f. for Marseilles, 30s. for Barcelona, while 
for Bay and coasting ports rates all round are firm, 22f. 
being paid for Bordeaux and 21f. for St. Nazaire. Under 
such circumstances as these it is no wonder that merchants 
are reluctant to arrange for forward supplies of coal, not 
knowing where they may be in regard to tonnage. It is 
true that tonnage, including a considerable number of 
delayed steamers, has come to hand, and the docks are 
congested, but this is a disadvantage for shippers. 
Although they have tonnage in dock they find it difficult 
to secure loading berths, many of which are occupied by 
Government transports taking in bunkers only. Result 
is quite a number of better steam coal collieries are none 
too well situated for prompt loading, and quotations are 
largely nominal and show no improvement on last week. 
Best Admiralties are still about 20s. 6d. to 21s., and superior 
seconds about 19s. to 19s. 6d., but if a buyer could give 
immediate shipment these figures could be discounted. 
Few if any buyers can do this, however. Ordinary 
second Admiralties remain about 18s. to 18s. 6d. Dry 
coals are very quiet, and best are about 18s. 9d. to 19s. 3d., 
and ordinary qualities 17s. to 17s. 6d. Monmouthshires 
are distinctly firm on the basis of 18s. to 18s. 3d. for best 
black veins and 17s. 9d. to 18s. for Western Valleys, while 
best Eastern Valleys rule about 17s. to 17s. 3d., and ordi- 
nary descriptions 16s. 6d. to 17s. There is no relaxation 
in Nos. 2 and 3 Rhondda, but washed nuts and peas are 
not meeting with such a good demand, although no falling 
off is seen in values. Small coals are the feature of the 
market and are scarcely obtainable, as the Admiralty has 
bought so heavily both for the bunkering of steamers and 
for the French Government. Best bunkers are firmly 
quoted at 14s. 6d. and seconds at 14s., while cargo sorts 
have improved slightly to 12s. Patent fuel remains about 
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90s. to 21s., but values depend much upon the tonnage 
supplies. Contractors are not too ready to put in tonnage 
to lift their contract quantities with freight rates so high. 
Piiwood has eased down to 27s. 9d. to 28s. 3d., but there 
are signs of it recovering again. 


Approximate Quotations. 


Steam coal: Best Admiralty large, 20s. 6d. to 
9I1s.; best seconds, 19s. to 19s. 6d.; seconds, 18s. to 18s. 6d.; 
ordinaries, 17s. 6d. to 17s. 9d.; best drys, 18s. 9d. to 19s. 3d.; 
ordinary drys, 17s. to 17s. 6d.; best bunker smalls, 14s. 3d. 
to 14s. 6d.; best ordinaries, 13s. 6d. to 14s.; cargo smalls, 
lis. 6d. to 12s. 6d.; inferiors, 10s. to 11s. 6d.; washed 
smalls, 12s. 6d. to 1 3. 6d.; best Monmouthshire black vein 
large, 18s. to 18s. 3d.; ordinary Western Valleys, 17s. 9d. 
to 18s.; best Eastern Valleys, 17s. to 17s. 3d.; seconds 
eastern Valleys, 16s. 6d. to 17s. Bituminous coal : Best 
households, 19s. to 20s.; good households, 17s. to 19s.; 
No. 3 Rhondda large, 18s. 6d. to 19s.; smalls, 15s. to 15s. 6d.; 
No. 2 Rhondda large, 15s. to 16s.; through, 13s. 6d. to 
l4s.; smalls, IIs. to 12s.; best washed ‘nuts, “ to 19s.; 
seconds, 15s, 6d. to 16s, 6d.; best washed peas, 15s. 3d. to 
15s. 9d.; seconds, 13s. 6d. to 14s.; patent fuel, 20s. to 21s. 
Coke: Special foundry, 30n. to 32s.; good foundry, 27s. 
to 29s.; furnace, 20s, to 22s.; pitwood, ex ship, 27s. 9d. to 
Yss. Sad. 





Newport (Mon.). 


Monmouthshire coals have during the past week 
become increasingly difficult to stem, and for any small 
supplies that collieries could spare top prices have been 
obtainable without difficulty. All classes of coal are very 
firm, and sellers are inclined to hold for even better prices 
than 18s. 3d. for best black veins, 18s. for Western Valleys, 
and 17s, to 17s. 3d. for best Easterns. Small coals are 
equally strong at 12s. to 12s. 6d. for best qualities, while 
through coals and nuts display very considerable strength. 
Pitwood remains about 28s, 6d. Approximate quotations : 

Steam coal: Best Newport black vein large, 17s. 9d. 
to 18s. 3d.;) Western Valleys, 17s. 9d. to 18s.; Eastern 
Valleys, 17s. to 17s. 3d.; other sorts, 16s. 6d. to 17s.; best 
smalls, 12s. to 12s. 6d.; seconds, Ils. 6d. to Tis. 9d. 
Bitummous coal: Best house, IS8s. 6d. to 19s.; 
17s. to 17s. 6d.;) patent fuel, 19s. 6d. to 20s.;) pitwood, ex 
ship, 28s. 6d. to 29s. 


seconds, 


Swansea. 


A fair business has been done during the past 
week, but the lack of tonnage supplies is a handicap to 
any material expansion in operations. This has resulted 
in short time being necessary at a number of collieries. 
Quotations of anthracite display little change, though 
the tendency is on the easy side for prompt shipment. 
Machine-made coals retain their firmness, cobbles and 
nuts especially being strong, while for beans enhanced 
fivures have been obtainable. ‘The chief weakness of the 
market is, however, in rubbly culm and duff, which move 
off very slowly and at very low figures. Steam coals 
maintain the level of last week, but are not more than 
barely steady. Approximate quotations :—Anthracite : 
Best malting large, 22s. to 24s. net ; second malting large, 
20s. to 21s. 6d. net; big vein large, 18s. to 20s. 6d., less 
2} per cent.; red vein large, 17s. 9d. to 18s. 9d., less 
2} per cent.; machine-made cobbles, 28s. to 30s. 6d. net ; 
French nuts, 31s. 6d. to 35s. net ; German nuts, 31s. 6d. to 
34s. 6d. net; beans, 19s. 6d. to 21s. 6d. net; machine- 
made large peas, 12s. 9d. to 13s. 3d. net; rubbly culm, 
ts. 9d. to 4s., less 2} per cent.; duff, 2s. 9d. to 3s. 3d. net 
Steam coal: Best large, 19s. to 21s. 6d., less 24 per cent.; 
seconds, 17s. to 18s. 6d., less 2} per cent.; bunkers, 13s. 3d. 
to 14s. 3d., less 2} per cent.; smalls, 7s. 6d. to 10s. 6d. 
Bituminous coal: No. 3 Rhondda large, 20s. to 21s., less 
2} per cent.; through and through, I6s. to 17s., less 2) per 
cent.; smalls, 12s. 6d. to 33e., less 2) per cent. Patent 
fuel, 17s. to 17s. 6d., less 23 per cent. 


Tin-plate Trade, &c. 


Work has been pretty brisk at the iron and steel 
works, spelter and copper works, and brass foundries and 
engineering shops, and there is a shade brighter tone in 
the tin-plate industry, but the galvanised sheet trade is 
dull, and it is a very long time since so many mills were 
idle. The increased costs of material is reflected in an 
advance in tin-plates, prices of which are quoted about 
Is. higher than a week ago.. Shipments last week showed 
a falling off as compared with the preceding week, and 
amounted to 48,962 boxes, as against 55,786 boxes. There 
was also a reduction in output from the works, the total 
received being 64,286 boxes, as against 81,626 boxes. A 
good deal of short time is being worked. The following are 
the official quotations from the Swansea Metal Exchange : 

Tin-plates, &e.: I.C., 20 ~ 14 112 sheets, 14s. to 
I4s. 6d.; I.C., 28 « 20 « 56 sheets, 14s. 3d. to 14s. 9d.; 
LOC. 28 x 20 112 sheets, 28s. to 29s.; I.C. ternes, 28 
20 112 sheets, 24s. 6d.; galvanised sheets, 24 g., £12 10s. 
per ton; block tin, £165 per ton cash, £156 10s. per ton 
three months ; copper, £63 5s. per ton cash, £63 10s. per 
ton three months. Lead : English, £19 2s. 6d. per ton ; 
Spanish, £18 8s. 9d. per ton ; spelter, £33 7s. 6d. per ton. 
Iron and steel :—Pig iron: Standard iron, 57s. 1}d. per 
ton cash, 57s. 53d. one month ; hematite mixed numbers, 
Sds. per ton cash, 84s. 6d. one month; Middlesbrough, 
57s. 9d. per ton cash, 58s. 1d. one month ; Scotch, 63s. 6d. 
per ton cash, 64s. one month; Welsh hematite, 90s. to 
92s. 6d. delivered ; East Coast hematite, nominal; West 
Coast hematite, nominal. Steel bars: Siemens, £5 15s. 
per ton. Steel rails, heavy sections, £6 10s. per ton. 








Newport Metal Market. 


The report from the Newport Metal Exchange 
shows that during the past week the tone of the iron and 
steel trades in this district has developed more pronounced 
firmness. Values all round are higher, and the upward 
tendency remains in evidence, this being due largely to 
transport difficulties and labour scarcity. Buyers are 
showing more disposition to operate in order to cover for 
the first half of this year, and a fair amount of business has 
heen arranged. The official price of tin-plate and sheet 
bars has advanced during the week to £5 15s. for both 
Siemens and Bessemer qualities, and there is an expansion 
intheinquiry. The tendency of values is towards enhanced ! 








prices, particularly in view of the substantial improvement 
in Welsh hematite to 92s. 6d. per ton delivered at works. 
Higher figures are now indicated. Rails are better, and 
are 5s. up on the week, and more business is being done. 
The price is nominally £6 15s. Tron ore is strengthening 
and is about 23s. The advance in bars has stimulated 
tin-plates, which are Is. 3d. to Is. 6d. per box higher on 
the week. ~The outlook is regarded much more opti- 
mistically. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


KEIGHLEY ASSOCIATION OF ENGINEERS. -In the Assembly 
Room of the Cycling Club, Keighley. ‘‘ Engine Breakdowns,’ 
by Mr. J. Howard Reed. 7.30 p.m. 

THe Junior INstTiIrvuTION or ENGINEERS.—At 39, Victoria- 
street, S.W. ‘* London’s Future ne-perngas Supply.” Debate 
opened by Mr, P. C, Batstone. At 8 p.m 

THE INSTITUTION OF LOCOMOTIVE seein LONDON. 
—Caxton Hall, Westminster. Annual general meeting at 
7.15 p.m. Presidential address by Mr. A. J. Hill at 8.30 pm. 

Roya, INstTiruTION OF GREAT Britain.--Albemarle-street, 
Piccadilly, W. ** Gaseous Explosions,” by Dr. Dugald Clerk, 
F.R.S. 9 p.m. 

THe Nortu-East Coast Instirurion OF ENGINEERS AND 
SHIPBUILDERS. Bolbec Hall, Westgate-road, Neweastle-on- 
Tyne. “ Aircraft in War ‘Time,’ by Major H. Bannerman- 
Phillips. No time stated. 

INSTITUTION OF ELecrrican ENGINEERS: BIRMINGHAM 
LooaL Seerion,—-At the University, Edmund-street.  “‘ Lord 
Kelvin’s Work on Gyrostaties,” by Professor Andrew Gray. 
7.30 p.m. 


SATURDAY, JANUARY 30ru. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Bride-lane, Fleet-street, F.C. Diseussion Evening, 
when the adjourned subject of “* English v. German Superiority 
of Business Methods ”’ will be further discussed. 8 p.m. 

THE ASSOCIATION OF MINING ELECTRICAL ENGINEERS.—At 
the Grosvenor Hotel, Deansgate, Manchester. Presidential 
address by Mr. Bolton Shaw. Paper: ‘* Prevention of Electrical 
Accidents in Mines,” by Mr. ‘I’. J. Nelson, to be read and dis- 
cussed, 6,30 p.m. 

Norrs-Easr Coast Instirution OF ENGINEERS AND SHIP- 
BUILDERS: GRADUATE SeEcTION.—Bolbee Hall, Newcastle- 
upon-Tyne. ‘* Turbines,” by Mr. Gerald Stoney, F.R.S. The 
lecture will be illustrated by lantern slides. 7.15 p.m. 


MONDAY, FEBRUARY Ist. 


Tue Society OF ENGINEERS.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. Mr. Norman Scorgie 
will deliver presidential address. 7.30 p.m. 

Roya Institution OF GREAT Britain. —Albemarle-street, 
Piccadilly, W. General meeting. 5 p.m. 

RoyaL Society or —John-street, Adelphi, London, 
W.C. Cantor Lecture, ils, their Production and Manufac- 
ture,” by Dr. F. Mollwo Perkin. Lecture II. 8 p.m. 





TUESDAY, FEBRUARY 2np. 

INSTITUTE OF MARINE ENGINEERS.—In the Institute’s new 
home at Tower-hill, Minories, E.C. Paper: ‘Small Screw 
Propellers,” by Mr. D. H. Jackson. 8 p.m. 

Roya Socrety or Arts.—John-street, Adelphi, London, 
W.C. Colonial Section. ‘‘ Sugar and the War,” by Mr. E 
Davson. 4.30 p.m. 


RonTGEN Socirty.—At the Middlesex Hospital, W. Dr. 
Sidney Russ will read a paper on “ Measurements of the Radia- 
tion from the Coolidge and other X-Ray Tubes in Clinical Use.”’ 
Dr. C. R. C. Lyster will show a Coolidge Tube. A‘ Victor” 
interrupterless transformer will be exhibited. 8.15 p.m. 


WEDNESDAY, FEBRUARY 3rp. 

NOTTINGHAM SocrETY OF ENGINEERS.—‘* Welbeck ”’ Hotel, 
Milton-street. ‘‘ Cast Iron, with Special Reference in its Appli- 
cation to Pipes,”” by Mr. W. Ralph Bates. 7.30 p.m. 

THe INSTITUTE OF SANITARY ENGINEERS.—At Caxton Hall, 
Caxton-street, Westminster. ‘‘ Problems in Modern Ihumina- 
tion,” by Mr. Valentine H. Mackinney. Illustrated with lantern 
slides. 8 p.m. 


FRIDAY, FEBRUARY dra. 


Roya INstiruTion OF GREAT Brirarn.—Albemarle-street, 
Piccadilly, W. ** Science and Industrial Problems,”’ by Professor 
Arthur W. Crossley, F.R.S. 9 p.m. 


MONDAY, FEBRUARY 8ru. 


Roya Scorrish Socrety or Arts,—In the Society’s Hall, 
No. 117, George-street. Keith Lectures, 1915. ‘ Electric 
Waves and the principles of Wireless Telegraphy and Tele- 
phony.” Leeture III. By Dr. J. Erskine-Murray. 8 p.m. 

THE INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ 
AssSOcIATION.—Storey’s-gate, St. James’s Park, London, S.W. 
The annual lecture will be delivered by Sir Robert A. Hadfield, 
F.R.S., on * History of the Metallurgy of Iron and Steel.” The 
lecture will be illustrated by lantern (and possibly cinemato- 
graph) views. 8 p.m. 


WEDNESDAY, FEBRUARY 10rx. 

Tue INSTITUTION OF AUTOMOBILE ENGINEERS.—At the In- 
stitution of Mechanical Engineers, Storey’s-gate, St. James’s 
Park, London, S.W. ‘Magneto Ignition,” by Mr. J. F. 
Henderson. 8 p.m. 





FRIDAY, FEBRUARY 12rn. 
THE INSTITUTION OF LOCOMOTIVE ENGINEERS —Caxton Hall, 
Westminster. Annual general meeting and presidential address. 


THURSDAY, FEBRUARY 18rx. 
THe MACHINE TooL AND ENGINEERING ASSOCIATION. 
Limirep.-—-Caxton Hall, Westminster. Fourth annual meeting. 
3 p.m, 


MONDAY, FEBRUARY 22np. 


Royat Scorrish Soctety oF Arts.—In the Society’s Hall, 
No. 117, George-street. Keith Lectures, 1915. “ Electric 
Waves and the Principles of Wireless Telegraphy and Tele- 
phony. Lecture IV. By Dr. J. Erskine-Murray. 8 p.m. 


WEDNESDAY anp THURSDAY, MARCH 24TH anp 25TH. 

INsTITUTION OF Navan ArcuaiTrEects.—In the Hall of the 
Royal Society of Arts, John-street, Adelphi, W.C. The annual 
ineetings of the Institution. The Marquis of Bristol, R.N., 
president, will occupy the chair. Owing to the continuance 
of the war, the annual dinner and evening reception will not 
take place. 





LAUNCHES AND TRIAL TRIPS. 





HeEBBURN, steel screw steamer; built by the Blyth Ship- 
building and Dry Docks Company, Limited ; to the order of 
Huddart, Parker, Limited, Melbourne ; dimensions, 370ft. by 
5lft. by 27ft. 5in.; to carry cargo ; engines, triple-expansion ; 
constructed by Richardsons, Westgarth and Co., Limited ; 
Jaunch, January 18th. 

BosTONIAN, twin-screw motor ship; built by Harland and 
Wolff, Limited ; to the order of the Leyland Line ; dimensions, 
414ft. by 52ft.; engines, Diesel ; launch, Tuesday, January 19th. 

Homer Crry, steel screw steamer ; built by Ropner and Sons, 
Limited ; to the order of Messrs. W. R. Smith and Sons, of 
Cardiff ; dimensions, 398ft. 6in.; to carry 8100 tons; engines, 
triple-expansion, pressure 180 lb. per square inch ; constructed 
by Blair and Co., Limited ; a speed of 12 knots was attained 
on trial trip. 

Ciry or NewcastT Le, steel screw steamer; built by Win. 
Gray and Co., Limited, West Hartlepool ; to the order of the 
Hall Line section of the Ellerman Lines, Limited, Liverpool ; 
dimensions, 473ft. by 56ft. 44in. by 33ft. 9m.; engines, triple - 
expansion, 26in., 444in. and 77in. by 5lin. stroke, pressure 
220 Ib. per square ine sh; constructed by Central Marine Engine 
Works ; trial trip, January 24th. 





CATALOGUES. 


From the Consolidated Pneumatic Tool Company, Limited, 
we have received a catalogue dealing with spare parts for the 
various tools this company manufactures. 

A NEw and well got-up price list of Silvertown guttapercha, 
indiarubber, silk and cotton-covered wires, jointing tools and 
materials has been sent to us by the Indiarubber, Guttapercha 
and Telegraph Works Company, Limited. 

THE Steel Company of Scotland, Limited, of 23, Royal Ex- 
change-square, Glasgow, has sent us an extensive and well-bound 
catalogue. It contains besides illustrations and particulars of 
the company’s works, a great deal of information relative to its 
manufactures, 

A NEW catalogue on colliery and mining machinery has been 
sent to us by the General Electric Company, of 67, Queen 
Victoria-street. It is one of the most complete catalogues of 
the kind we have seen, and should prove of considerable assist- 
ance to those engaged in the electrification of mines. 

SteBpe, GORMAN AND Co., Limited, Westminster Bridge-road, 
London.—A new catalogue has recently been issued by this 
firm. It deals with smoke helmets as recommended by the 
International Convention for the Safety of Life at Sea, self- 
contained breathing apparatus, and other appliances for use in 
noxious atmospheres. 

Some new lists have recently been forwarded to us by A. 
Reyrolle and Co., Limited, of Hebburn-on-Tyne. They have 
reference to dividing boxes with mesh connections inside, rotary 
isolating switches, quick-break knife switches, self-aligning fuse 
handles, plug boxes, totally-enclosed motor starters, and a 
definite time-limit device. 

A NEw catalogue on polyphase induction motors has been 
sent to us by Crompton and Co., Limited, of Chelmsford. It 
illustrates and describes and gives prices, &c., of the firm’s latest 
standard machines designed to work on two or three-phase 40, 
50 and 60-cycle circuits at pressures from 100 to 600 volts. We 
have also received a catalogue dealing with Crompton-Blondel 
open type flame are lamps. 

Att kinds of steam fittings for engines and boilers are dealt 
with in a well-bound catalogue recently sent to us by S. Dixon 
and Son, Limited, of Leeds. It deals, among many other things, 
with cocks and valves, fusible plugs, unions and oil boxes, lubri- 
cators, tallow caps, boiler mountings, water gauges, whistles, 
fire fittings, injectors, steam gauges, gauge siphons, reducing 
valves and steam traps, &e. 

ScHoLtey ANbD Co., Limited, 151, Queen Victoria-street, 
London, E.C.—A pamphlet from this firm describes the Copes 
feed-water regulator. This apparatus, we should say, will 
appeal to engineers of electricity works and similar undertakings, 
the important feature of the regulator being that it takes into 
consideration the variation in loads. The instrument gives a 
continuous feed with a varying level. 

A CATALOGUE dealing with centrifugal pumps has been sent 
to us by Clayton and Shuttleworth, of Lincoln. Two types of 
these pumps are built. The ‘‘ Triumph ” pumps are specially 
designed for heavy work and to lift against heads up to 75ft. 
The “ Deluge ’’ pumps are designed for conditions of a less 
onerous nature, and are therefore of a lighter and less expensive 
construction. They will pump with a suction lift not exceeding 
15ft. against a total head of 35ft. 

A PAMPHLET descriptive of the Orwell Works of Ransomes, 
Sims and Jefferies has reached us. It is a very interesting 
publication, dealing as it does not only with the works as they 
now stand but also with their history, which dates to the year 
1789. In the early part of the pamphlet there are several 
illustrations of machines built by the firm in the early days. One 
of these illustrations shows an old road steamer and passenger 
ear built for the Indian Government in 1871. 

HoropHaneE Lruirep, 12, Carteret-strect, Queen Anne’s-gate, 
London, 8.W.-—This firm has sent us a pamphlet in which 
special Holophane glassware for use with half-watt lamps is dealt 
with. In the illumination of stores, public and other large 
buildings the half-watt lamps is being used very largely, as it is 
very appropriate for such purposes. Owing, however. to the 
extreme brilliance of the filament, it is essential that the light 
rays should be properly diffused and the glare reduced. Holo- 
phane glassware, it is claimed, does this, and at the same time 
re-directs the light, thus increasing the illumination over the 
surfaces to be lighted. 

VerItTy’s LiMiTED, of 28, King-street, Covent Garden, W.C., 
inform us that Vols. II. and I]. of their main catalogue have 
been revised throughout. Vol. Il. contains the following 
sections :—(A) Lighting accessories, switches, &c.; (8) installa- 
tion sundries, wires, lamps, &c.; (G) shades and reflectors ; 
(B) Bells and bell material; (T) telephones and accessories ; 
(1) advertising signs, cinematograph outfits, and theatre 
material ; (N) portable hand lamps, motor car lighting outfits, 
&c.; (J) vacuum cleaners and vibrators ; (R) cooking and heat- 
ing apparatus. Vol. III. deals with all classes of electric lighting 
fixtures, including those for public buildings, town halls, theatres, 
palaces, churches, ships, railway trains, hospitals, stores and shop 
windows, and for dock and street lighting, advertising signs, &. 
Each book contains nearly 500 pages and is fully indexed and 
coded. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are advised that the business which "was established by 
the late Mr. John Bellamy more than fifty years ago, and which 
for some years past, since his death, has been carried on at the 
Tank and Boiler Works, Millwall, London, E., by his successors 

as “John Bellamy Limited,” has now, purely for family con- 
venience, been reconstructed. The new company has acquired 
the business, which will not in any way be affected by the 
change, and will be continued under the same name and 
directorate as hitherto. The new company has taken over all 
contracts and engagements. and will discharge all liabilities of 
the old company. 
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INSTITUTION OF CIVIL ENGINEERS. 


‘““THE LATERAL PRESSURE AND RESISTANCE OF 
CLAY, AND THE SUPPORTING POWER OF CLAY 
FOUNDATIONS.”* 


By Arruur Lanerry Bett, M. Inst. CLE. 


THIS paper opens with a reference to the difficulty to be 
anticipated in attempting to estimate the lateral pressures and 
resistances of clay, its constitution and properties being obscure. 

There are, the author points out, two theories of earth pressure 
ordinarily used in English practice--Coulomb’s and Rankine’s. 
Both these theories apply to “ loose granular mass *’— a defini- 
tion which cannot possibly include undisturbed clay. Both also 
presuppose a knowledge of the angle of repose. The text-books 
in current use give angles of repose for clay varying from 1-deg. to 
45 deg., and observation of the material itself is of little value 
when selecting the angle to be used for calenlations, Widely 
different results will be obtained according to the angles chosen. 
The results of calculations by these methods are also found to be 
at variance with observed facts. 

In the author’s view, the lack of agreement is due not so 
much to error in the existing theories as te a misapprehension 
as to the extent of their applicability. It is the purpose of the 
paper to bring before the members of the Institution an exten- 
sion or modification of Rankine’s theory which, when applied 
to elay, yields results more closely in accordance with fact and 
observation. 

A short description is given of the monolith foundation work 
at Rosyth Dockyard, as it was in connection with this work that 
the investigation which forms the subject of the paper was made. 
As the work of founding the monoliths proceeded, Rankine’s 
formulas were duly applied to the different cases which arose, 
but in view of the doubt as to the applicability of the formulas 
to clay, and as to the correctness of the assumed angles of repose, 
the results were regarded rather as aids to practical judgment 
than as actual and reliable solutions of the problem of stability. 
A search through all available records did not yield much 
information of value or furnish a theory of clay pressure. 
Practical experience with tunnels and embankments appeared 
to indicate that the pressures exerted by clay resembled those 
due to a heavy fluid. This view is supported by a quotation 
which is made from a previous contribution by the late Sir 
George H. Darwin. The search revealed a high percentage of 
failures in work constructed in clay. 

The broad conclusions to which the investigation led were 
that there was no available theory of earth pressure which, 
when applied to clay, would command the general confidence of 
engineers, There were no fixed rules of practice, and there 
were grave differences of opinion as to what intensities of pres- 
sure could safely be placed upon elay foundations. Experi- 
ments were undertaken with a view to throwing further light 
upon the question. The first experiments described were made 
in a small testing cylinder 8in. in diameter, fitted with gauges 
at the ends and sides. Tho results are given of a few tests with 
this apparatus, but the author does not regard them as having 
much value. 

Up to this point, following established custom, it had been 
thought that, however difficult it might be to find the true angle 
of repose for clay, it might be possible by experiment. or as the 
result of experience, to hit upon an angle which, when introduced 
into the generally recognised formulas, would give correct results. 
Suspicions were now felt that the root of the difficulty lay 
deeper, and that the true reason why Rankine’s and Coulomb’s 
theories were not applicable to clay was because clay did not 
eonform to the law of resistance to shear which forms the initial 
basis of both those theories. Rankine expresses the primary 
law upon which his theory is based in the following words :— 
* The resistance to displacement by sliding along a given plane 
in a loose granular mass ix equal to the normal pressure exerted 
between the parts of the mass on either side of that plane multi- 
plied by a specific constant.” If it could be shown that clay 
failed to comply with this primary condition, then it seemed 
clear that formulas deduced from this condition were inapplicable 
to clay. 

To carry out the desired tests another apparatus was made, 
consisting essentially of a vertical cylinder 3in. in diameter 
and about 10in. high. Fitting into the upper end was a plunger 
which could be weighted on top, so as to compress the clay placed 
within the cylinder below it. Arrangements were made whereby 
the clay —while under pressure in a vertical direction—could be 
sheared through horizontally. The vertical load upon the clay 
ana the pull required to shear through the clay being both known 
and capable of variation at will, it is possible with this apparatus, 
by making successive tests with different specimens of the same 
clay placed under varying degrees of compressive stress, to 
determine the law which governs the relation between the 
ultimate shearing resistances and the normal pressures on the 
planes of shear. Experiments made with sand gave results 
closely in accordance with Rankine’s law as stated above, but 
it was found that no kind of clay complied with this law. Accord- 
ing to Rankine’s law, where there is no pressure tnere is no 
resistance to shear, but in all cases clay was found to resist shear 
where the pressure was zero. The rate of increase of shearing 
resistance with advancing pressure was found not to be so great 
as would be inferred from Rankine’s law, adopting the angles 
of repose ordinarily current in practice. It was found that when 
plotted in diagram form—with equal horizontal and vertical 
scales—the results with clay could be represented, with reason- 
able accuracy, by straight lines. These lines did not, however, 
pass through the origin-—as would be the case in material com- 
plying with Rankine’s law. In all cases they cut the vertical 
axis which passes through the origin at a distance k from the 
origin, and with advancing pressure the resistance to shear 
increased in proportion to an angle a; a being the inclination 
of the straight line to the horizontal axis. 

To make clear the state of stress and of resistance within a 
body subjected to external pressure, curves are shown in the 
paper illustrating the intensities of stress and resistance in 
sand and in clay. From these diagrams and by a simple mathe- 
matical proof it is shcwn where the plane of rupture occurs both 
in sand and in clay. The position of the plane of rupture ascer- 
tained in this manner is found—in the case of sand—to be 
identical with that deduced in a different way by Coulomb. 

Having determined the position of the plane of rupture in 
clay, the author next proceeds, by considering the equilibrium 
of minute masses of clay in contact with the wall, to deduce 
formulas for the pressure and resistance of clay. The deduced 
formulas are then compared with Rankine’s. These formulas, 
it is pointed out, suffice for the design of retaining walls in clay, 
the surfaces being assumed horizontal, and the paper is limited 
to the consideration of this case only. 

It was thought desirable to supplement the theoretical work 
by making direct observations of pressure within a large mass 
of clay. The four diaphragm gauges used in the previous 
cylinder tests were built into the side of one of the monoliths, 
being arranged in two pairs. The gauges of the !ower pair were 
fixed side by side at a height of 10ft. above the cutting edge 
of the monolith shoe, while directly above them, and 12ft. 8in. 
higher up, were the two remaining gauges. By adopting this 
arrangement it was intended that each gauge reading should 
constitute a check upon the reading of that beside it ; while the 
readings of the lower pair at any depth would be checked at a 
later date by those of the upper pair when the latter reached 
the same point. 

The actual uncorrected readings of all four gauges, taken 


* Abstract of a paper read at the ordinary meeting of the Institution, 
on Tuesday, January 12th. 
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from time to time as opportunities offered during sinking, are 
shown by diagrams, * together with a section of the strata through 
which the monolith was sunk. Unfortunately, one pair of 
gauges was spoiled by leakage, and owing to damage by blasting 
the records obtained from the other pair were insufficient to 
confirm completely the theoretical conclusions previously 
obtained. But so far as the records went they appeared to be 
in reasonable conformity with the theoretical position discussed 
in the paper. 

The laying of too much stress upon the few readings obtained 
is deprecated, and the practicability of making effective use of 
the new formulas is discussed. It is pointed out that it is not 
easy when designs are in progress to obtain clay in its virgin 
state and from considerable depths below the surface for the 
purpose of making tests : and in certain methods of construction 
—the sinking of monoliths, for example—the strata are often 
never seen in their normal condition, even when the works are 
in progress. Further, the building of a new work may have, in 
the course of years, the effect of altering the condition of the 
strata which press upon the structure. What the extent of 
these changes will be, and whether they will be beneficial to 
stability or otherwise, will never be determinable by purely 
mathematical methods. If reasonably correct results are to be 
obtained, some measure of judgment must lend its aid towards 
the solution of the real problems of earth pressure which occur 
in practice, as distinguished from the simplified and somewhat 
unreal problems with which theorists necessarily deal. 








STANDARDISATION OF PIPE FLANGES AND 
FLANGED FITTINGS. +} 


By JOHN DEWRANCE, Member, of London. 


Tue standardisation of pipe flanges and of flanged fittings is a 
matter of great importance to both manufacturers and users, 
and it has during recent years received much attention in this 
and other countries. On April 18th, 1902, Mr. Robert FE. 
Atkinson, of Leicester, read before this Institution a paper in 
which he dealt in a most thorough and painstaking way with 
the position of the subject at that date. Largely as a result 
of Mr. Atkinson’s paper, and of the valuable discussion to which 
it gave rise, the matter was, in the following year, taken up by 
the Engineering Standards Committee, who appointed a Sec- 
tional Committee on Pipe Flanges to deal with the question. 
This Committee included representatives of the Admiralty, 
the Institution of Mechanical Engineers, the North-East Coast 
Institution of Engineers and Shipbuilders, the Institution of 
Engineers and Shipbuilders in Scotland, the Institute of Marine 
Engineers, the Institution of Heating and Ventilating Engi- 
neers, the Institution of Electrical Engineers, the Association 
of Railway Locomotive Engineers, and the British Tube Trade 
Association, besides representatives of many important manu- 
facturing firms engaged in the construction of pipes, valves, &c. 
This Committee held its first meeting on June 30th, 1903, and 
from it there was formed a smaller sub-committee, entrusted 
with the task of studying details and carrying out any experi- 
ments which might be necessary. 

The sectional committee and sub-committee held in all thirty 
meetings, at which they received and discussed a great mass of 
information relating to existing practice, and also the data 
derived from various experiments carried out in the course of 
the inquiry. As a result, they embodied their conclusions in a 
report? in which the flanges, &c., are standardised in four 
classes, viz.:—({1) Low-pressure standard, for steam pressures 
up to 55 lb. and water pressures up to 200 Ib. per square inch ; 
(2) intermediate-pressure standard, for steam pressures over 
55 lb. but not exceeding 125 ]b. per square inch; (3) high- 
pressure standard, for steam pressures over 125 lb. but not 
exceeding 225 lb. per square inch ; and (4) extra high-pressure 
standard, for steam pressures exceeding 225 lb. but not exceed- 
ing 325lb. per square inch. The report also gives standard 
dimensions for short bends and tees of cast metal and for long 
bends of wrought iron and steel. 

The work of the Committee necessarily demanded the careful 
consideration of a number of points of detail, it being especially 
desired to arrive at such standards as would, on the one hand, 
ensure efficient joints, and, on the other, avoid undue weight : 
while, moreover, it was necessary —in order to realise the full 
value of standardisation—-that the standards arrived at should 
be such as would be suitable for stocking in quantities by the 
makers of pipes, valves, &c. Some of these points may be con- 
sidered separately. 

Diameters of Flanges and Bolt Hole Circles.—In the British 
Standard Tables of Pipe Flanges the diameters of flanges and 
bolt hole circles are uniform for all flanges intended for steam 
pressures ranging from 565 lb. to 325 Ib. per square inch, slightly 
smaller flanges, however, being given for the low-pressure flanges 
forming Glass 1, and intended for steam pressures up to 55 lb. 
per square inch. The diameters of bolt circles decided upon were 
the smallest permissible in the case of cast fittings, after making 
due allowance for the fillet at the root of the flange and without 


Fic 1. —7-anch Cast-sron Pape for Hydraulic Power 


1,200 Tb Pressure per square inch 














resorting to pin drilling to secure a flat bearing face for the units. 

Number of Bolts.—One of the most important points that came 
before the sub-committee for decision was, whether or not the 
number of bolts employed should in all cases be a multiple of 
four, and a great deal of discussion occurred before a conclusion 
ws arrived at. Careful consideration was given to standards 
in which the number of bolts increased one at a time, and others 
where the number increased two at a time, and the opinions of 
a great number of engineers were asked and considered. 

Every one present will be aware that hydraulic press cylinders 
and heads are often connected by two bolts, and seldom by more 
than four. Cast iron pipes up to 7in. bore for hydraulic power 
up to 1200 Ib. pressure per square inch are made with two bolts. 
Fig. 1 shows the Tin. size. 

The reason only two bolts are used in the case of hydraulic 
mains is that several pipes are laid side by side in trenches in the 
streets, but in order to be able to run the pipes in any direction 
the standard tee bends and the valves must be made in three 
variations—-one with the flanges vertical, another with the 


* Not reproduced.—ED. THE E. 
+ Institution of Mechanical Engineers. 
t British Standard Tables of Pipe Flanges, No. 10, November, 1904, 
See British Standard Specification for Cast Tron Pipes for Hydraulic 
Power, No. 44. 





flanges horizontal, and still a third with one flange vertical ung 
the other horizontal. This leads up to the conclusion arrived 
at by the sub-committee, that there can practically be no 
standard at al] unless the numbers of bolts used are multiples of 
four. 

It follows from the preceding paragraph that four bolts would 
be sufficient for even the largest steam pipe flanges, but in ‘ho 
larger sizes the use of four bolts only woala involve setting he 
bolt bracket back, as is done in the hydraulic pipe flanges. 1), s 
would require longer bolts, which, of course, would have to |» 
larger to stand the strain, and would entail a greater cost t},.1 
the use of the number of smaller bolts that was adopted. |), 
this respect, as in others, the sub-committee departed as li: |. 
as possible from existing practice and followed the rule ¢) 1 
whenever room for four more bolts occurred they were add. \j, 

The sizes of the bolts were calculated throughout to allow .;, 
ample margin of safety, assuming that, in the case of a joint |, 
the point of leaking, the full pressure might be exerted on | \. 
area of a circle just touching the inside of the bolt holes, 

The clearance of ,in. in the bolt holes for Jin. and gin. bo! 
and of jin. for larger sizes, was, in the opinion of the sub-c 
mittee, the smallest allowance that was practicable for cv 
mercial manufacture. | 

Thickness of Flanges.—A considerable amount of the ti: 
occupied by the sub-committee was given to the considerat i: :, 
of the thiekness of flanges. Many theories as to the formule )) 
forward on this subject were considered, but the sub-committ 


Fias. 2 and 3.— Tests on Cast-sron Flanges 
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did not agree as to any formula that could be accepted {, 
general use. 

The author’s view is that two separate stresses have to |) 
considered. The first is the stress necessary to distort the flany 
and the pipe considered as a cantilever, and the second is tly 
stress necessary to cup the flange itself. To demonstrate tli 
a short piece of 2hin. bronze pipe with two of the standari 
flanges, 7}in. diameter and }}in. thick, was made and drilled wit! 
eight holes to the British standard, One flange was bolted wu) 
to a cast iron flange and the other flange was connected by bol: 
to another thick cast iron flange, leaving a space between th 
bronze and cast iron flange, as shown by Fig. 2. The cast iron 
flanges were then pulled apart in a testing machine. At 17.2% 
tons the last-mentioned bronze flange set .j,in. and at 19.2 tor 
it set fin. 

Two radial saw cuts were then made in the undistorted flanye, 
as shown in Fig. 3. These cuts bisected the distances betwee 
one of the bolt holes and the holes on either side of it, and rai 
down the radius from the outside circumference of the flany: 


Fic. 4.—Flange with 4 Bolts 


13 tons permanent set J, inch 
is « ms » 2 inch 





until they met the barrel of the pipe. In this way one-eighth 
part of the flange was isolated from the rest. 

A bolt was passed through the hole in this isolated portion 
and another through the corresponding hole in the complete 
flange, and the cantilever strength of the small portion wa- 
tested between the centres of a testing machine in the ordinary 
way, as shown in Fig. 3. A set of jin. was obtained with a load 
of 1.27 tons. 

This experiment proves that the flange owes 1.27 tons for 
each section of an eighth, or 10.16 tons in all, to the cantilever 
strength, and the balance of the 19.2 tons or 9.04 tons to the 
strength of the flange itself. 5 

A flange 64in. diameter for 2in. pipe, and having four bolts, 
was then taken and pulled in a similar way ; at 14.3 tons there 
was a permanent set of 5in., and at 16.99 tons a permanent 


Fic. 5.—Flange wiih 8 Bolts 
5 Ib. 10 oz, saved in weight 
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set of lin. An exactly similar flange was then reduced to the 
shape shown by Fig. 4. At 13 tons there was a permanent set 
of »yin., and at 15.27 tons a permanent set of }in. 

This result was extremely interesting, as the metal between 
the bolts on the line of the bolt circle having been cut away, it 
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ERECTION OF THE SHOE AND FIRST MAIN PANEL LENGTH OF BOTTOM CHORD—AUGUST 4th,- 1914 








<M fes 
Lem 














ry 


WasN 


a @er ao. 


wy) 
MP, Ti. Mn CS ae 4 


a 9 














re Ae ee. + 


‘etal a 











COMMENCING TO ERECT LOWER HALF OF WEB MEMBERS—SEPTEMBER 30th, 1914 
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BOTTOM CHORD COMPLETELY ERECTED ON THE OUTSIDE FALSEWORK—SEPTEMBER 3rd, 1914 
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proved that formulw based on strength of the girder between the 
bolts are not correct ; it also proved that there is an ample 
joargin of strength when four bolts are used for a 2in. flange. 
rhe result of this experiment also suggests that if it be very 
iniportant to keep the weight down as low as possible, flanges 
nevd not be round, but might be of a shape similar to that shown 
1 Fig. 4, or, in the case of eight bolts, by Fig. 5. Such flanges 
ald be bolted to round flanges to the British standard and not 
}. very unsightly. In the 5in. size shown by Fig. 5, 5 Ib. 10 oz. 
\ ould be saved in the weight of the flange. 
Che thicknesses of the flanges embodied in the standard tables 
re arrived at by the sub-committee as the result of actual 
periments conducted for them. These experimental flanges 
were jointed with red lead paint and baked for twenty-four hours 
above steam heat ; they were then tested till they leaked, and 
ii thickness adopted in all cases showed a satisfactory margin 
») strength. The sub-committee, however, did not provide for 
jot pressures more than 100 Ib. in excess of the working pressures, 
vd if greater test pressures of the complete pipe lines were 
» quired the thickness of the flanges would have to be increased. 
I!\-draulie tests of individual units can, however, be made, with 
porary elastic packings, to test the soundness of the material. 
it will be understood that the stiffness of any given flange is 
largely dependent upon the distance between the exterior of the 
pipe or valve body and the bolt circle, and it follows that any 
; duction in the thickness of the metal of a pipe or valve casing 
weakens the flange. This effect is noticeable in the case of steel 
wrought iron pipes having welded-on flanges, a form of con- 
truction which is now so largely used. If the welded-on flange 
provided with a boss or collar round the pipe the conditions 
approximate to those of a casting; but if the flange is a plain 
disc, as is very generally the case, the increase in the distance 
between the bolt circle and the exterior of the pipe has to be 
pecially taken into account in deciding the thickness of the 
flange. 

It is for this reason that in the British Standard Tables of Pipe 
‘langes the thicknesses for steel or wrought iron flanges welded 

» are made the same as for cast iron flanges, notwithstanding 
the much greater strength of the flange material in the former 
case. 

In dealing with this question it is quite realised that if the 
necessity did not arise for coupling up pipes with welded flanges 
to valves or cast metal tees, &c., smaller flanges could be used on 
such pipes with advantage. The tables thus include one specially 
relating to welded-on flanges intended for use on lerg pipe lines 
free from valves, &c. In this case the dimensions of the flanges 
are similar to those in the other standard tables for steam pres- 

ures Gf from 55 lb. to 325 lb. per square inch : but for 2in. pipes 

and upwards the sizes of flanges used are those for the next 
unaller sizes of pipes in the other standard tables. Thus the 
pipe line size of flange for a 6in. pipe is that for an ordinary 
din., and so on. 

Jointing Material.—The sub-committee did not make any 
recommendations as to packings, though they discussed these. 
The author would, however, like to point out that the strength 
of a flange is much greater if the packing extends over the whole 
face. Packings that only extend over the surface inside the 
holts throw an unnecessary stress on the flange and tend to cup 
it and cause it to break away from the pipe. 

Some manufacturers hold that by using their own standard 
sizes of flanges they influence their customers to come to them 
for renewals and additions of plant ; but as they must also be 
prepared to supply to British standard sizes it is probable that 
any advantage they gain by retaining their own standard is 
counterbalanced by the extra cost of using two standards. 

In cases of breakdown the enormous advantage to large users 
of machinery of a standard cannot in general be over-estimated. 
Fittings of subsidiary machinery can in emergency be trans- 
ferred to the most important uses. Spares are fewer and more 
yenerally useful, and renewals can often be obtained from stock ; 
whereas special flanges require special fittings throughout, and 
this, in the case of cast steel, involves a delay of weeks that may 
be serious. 

The British standard for pipe flanges is certainly the most 
largely adopted at the present time, and it is suggested to those 
members of the Institution who have not already adopted it, 
that they should give the matter their careful consideration. 
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The author wishes to thank the Engineering Standards Com- | 


iuittee for the permission granted to him to quote from the 
reports issued by that Committee ; and he is much indebted to 
Dr, Maw for his assistance in the preparation of this paper. 


CALENDARS, DIARIES, &c. 


We have to acknowledge the receipt of some calendars, &e. 
Leyland Motors, Limited, of Leyland, Lancs, have sent us a very 
attractive wall calendar with daily tear-off sheets. Wall 
ealendars with monthly tear-off sheets have been sent by the 
Yost Typewriter Company, of 50, Holborn-viaduct ; the 








Westinghouse Brake Company, of 82, York-road, King’s Cross ; | 


R. Y. Pickering and Co., Limited, of Wishaw, near Glasgow ; 
Cammell, Laird and Co., Limited, of Sheffield ; Andrew Barclay, 
Sons and Co., Limited, of Kilmarnock ; and the Shippee Motor 
Company, of York. The General Electric Company, of 67, 
Queen Victoria-street, E.C., has sent a very excellent blotting 
vase with pockets for holding papers.—We have received from 
the Booth tins of Royal Mail steamers twelve monthly calendars 
for 1915 enclosed in a desk frame. Each monthly card is 
charmingly illustrated, and during the dark days of an English 
winter each picture adds its tempting call to the sunny land 
of Portugal. 








Nortu-East Coast Instirurion OF ENGINEERS AND SuHIp- 
KUILDERS.—A scholarship will be offered for competition among 
the graduates of the North-East Coast Institution of Engineers 
and Shipbuilders in September next. Subject to the conditions 
ziven below, the scholarship is tenable for two years, and is of 
the annual value of £50. (1) The scholarship will be awarded 
on the results of an examination held in Newcastle during the 
month of September, simultaneously with the matriculation 
examination of Durham University, in the following subjects :— 
(a) English, (6) mathematics, and (c) experimental science. 
(2) Every candidate for the scholarship shall be a British subject 
and a member of the Graduate Section of the Institution of 
not less than one year’s standing; and shall have served or 
be serving an apprenticeship on the North-East Coast. (3) 
The successful candidate shall undertake to remain a member 
of the aforesaid Graduate Section during the tenure of the 
scholarship. (4) The successful candidate shall attend a college 
or technical school on the North-East Coast of England ; and 
only under special circumstances will the Council consider any 
application to attend a college or technical school elsewhere. 
(5) The scholarship shall not be held simultaneously with any 
other scholarship, bursary or prize which is awarded in money. 
(6) The scholarship shall be held for two years, subject to satis- 
factory reports being received from the student’s college, as 
to his progress during the term of the scholarship. In 
option of the Institution Council, the term may be extended for 
a third year. (7) Candidates for the scholarship must forward a 
written application on the prescribed form to the secretary of 
the Institution, on or before August Ist. Thereafter each 
candidate will in due time be informed of the exact date and 
place of the examination. Conditions for membership of the 
Graduate Section of the Institution, entry forms for the scholar- 
ship examination, and detailed syllabus of the subjects of the 
examination may be had on application to the secretary, 
North-East Coast Institution of Engineers and Shipbuilders, 
Bolbec Hall, Newcastle-on-Tyne. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be 
Branch, 25, ‘+ th. pt hosalde: 
each, 

The date first given is the date of application ; the second date af 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specificati: 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


obtained at the Patent-office Sale 
gs, Chancery-lane, W.C., at 6d. 











SWITCHGEAR 


January 6th, 1914.—IMPROVEMENTS IN AND RELATING 
TO SWITCHING SysTEMS FOR INSERTING AND CUTTING OuT 
RESISTANCES AND THE LIKE, The British Thomson-Houston 
Company, Limited, of 83, Cannon-street, E.C., and Hain- 
mond Charles Hastings, of 235, Crofton-road, Rugby. 

In operation the main switch S! is closed and the controller 
is moved into its first position. A circuit is now completed from 
the positive main, conductor A, controller B, conductor C, both 
actuating coils X Y, and conductor D to the negative side of 
the line. Contactors C, and K, close and complete the motor 
circuit from the positive main through resistances R, to R; and 
R4 to R6 in parallel, armature Z, series field winding 8 F to the 
negative supply main. When contactor C, closes it also closes 
its interlocking contacts and when the controller is moved to 
the second position the actuating coils P Q are energised by a 
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parallel circuit through conductor H, so that contactors C* and 
K* close simultaneously and cut out resistances R! R4. In 
the third and fourth positions of the controller B the actuating 


| coils TV and V W are energised by current through conductors 


M and N respectively and contactors C* and K* and then (4 
and K¢4 close simultaneously to cut out the remaining sections of 
resistance. In stopping the motor the contactor switches C, 
and K, first open simultaneously owing to the de-energisation 
of their actuating coils and the other contactor switches open 
in pairs in the reverse order to that in which they closed. Each 
contactor switch, therefore, only carries half the motor current. 
There are two other diagrams.—January 6th, 1915. 


3011. February Sth, 1914.—IMPROVEMENTS RELATING TO 
Exectric Switcnes, Henry Lucas and William Henry 
Edwards, both of Joseph Lucas, Limited, of Great King- 
street, Birmingham. 

This invention relates to switches of the rotary barrel type 
intended more particularly for use in road vehicle lighting sets. 
A number of fibre or other insulating discs A are employed, and 
all are made similar to each other. Each disc is notched or 
gapped on its periphery for the reception of a metal contact 
piece and at its central aperture is formed with a projection B 
to engage a keyway on the spindle C, which carries the discs. 
The gaps in the disc shown extend over about one-half of the 
peripheries of the discs. Into each peripheral recess a metal 
contact piece D is secured by screws E or any other convenient 
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means. If a broader contact piece than can be mounted on a 
single dise is required two or more dises are placed side by side 
with their peripheral notches adjacent to each other and one 
contact piece is secured to the combined dises. The various 
dises or groups of discs mounted on the spindles are so placed 
thereon that the contact pieces occupy different relative positions 
around the periphery of the barrel, so that different circuits 
can be controlled by rotating the barrel into different positions. 
If desired, two or more keyways may be formed in the central 
spindle to provide a greater range of different positions for the 
various contact pieces. The dises may be separated by insulat- 
ing dises F and are secured on the spindle by end collars or nuts 
or any other convenient means.—January bth, 1915. 


TELEGRAPHS AND TELEPHONES 


29,712. December 24th, 1913.—IMPROVEME 
ING TO THE TRANSMISSION OF WIRELESS SIGNALS, Robert 
Clements Galletti, of Champagneux, Savoie, France, and 
Galletti’s Wireless Telegraph and Telephone Company, cf 
18, Old Broad-street, E.C. é 

The main object of this invention is to provide improved 
means for enabling high voltages and large currents to 

handled by an ordinary Morse key or its equivalent. A is a 

series discharger connected to a supply circuit of continuous or 

alternating currents through resistances B and B! and choking 









coils CC, and to a primary discharge circuit preferably con- 


NTS IN AND RELAT- 





taining two capacities D D' arranged symmetrically relatively 
to the discharger and a primary self-induction coil E* coupled 
with a secondary coil E™ arranged in the aerial circuit. A shunt 
circuit comprising large resistances F F! and a transmitting key 
G is connected at one end to one of the leads supplying current 
to the discharger A and at the other end to an intermediate 
point A! of the discharger, which point preferably lies approxi- 
mately in the middle of the discharger and is connected to the 
ground through the large resistance F and through the termina! 
G' of the transmitting key. ‘The large resistances F F', which 
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may be combined in one single resistance, depend upon the 
voltage it is intended to control, and the ratio between these 
resistances and the resistance B which is arranged in the supply 
circuit and is much smaller than the resistances F F', is approxi- 
mately equal to the ratio between the capacity in the primary 
discharge circuit and the small capacity of the part of the series 
discharger between the member A! thereof and the condenser D. 
In the case of a 60,000-volt installation, for instance, the total 
resistance inserted in series with the transmitting key may be 
as high as 500,000 ohms, while the resistance in the supply lead 
may be about 5000 ohms. There are three other illustrations. 
January 6th, 1915. 


RAILWAYS AND TRAMWAYS. 


January 6th, 1914. -Vacuum AuTomaTic BRAKE 
ratus, E. 8. Luard, 41, Moorfields, London, E.C. 

In this invention the brake cylinder is mounted within the 
vacuum chamber for the purpose of saving space. The vacuurn 
chamber is in the form of a rectangular parallelopiped in order 
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that it may fit snugly in the similarly-shaped space between the 
beams and cross members of the rolling stock frame. The flat 
sides, top and bottom of the chamber may be stiffened by means 
of cross-shaped corrugations.—January 6th, 1915. 


10,948. May 4th, 1914.—ImPROVEMENTS IN OR CONNECTED 
witH Execrric Raitways, Charles Melbourne White, of 
Vaughan and Son, of 57, Chancery-lane, a communication 
from Manley Edwin Sturges, of 220, Broadway, New York. 

This invention relates to a transportation system operating 
on the induction principle. A represents the laminated core of 
the secondary element, and this is usually mounted between 
or adjacent to the tracks on which are supported the cars or 
carriers of the system. The upper face of this core is made with 
transverse slots in which are mounted the cross members C of 
the ladder-like or grid winding B of the secondary element, 
which is usually a plate of copper, having transversely elongated 
slots or openings for the teeth of the core. This latter is made 
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up of a series of longitudinally extending vertical laminations. 
Each of the cars or carriers of the system supports a continuous 
elongated longitudinally laminated core D in such manner that 
it is above and substantially parallel with the upper face of the 
secondary element from which it is spaced a definite and pre- 
determined distance. This core D has its lower face provided 
with one or more sets of transversely extending slots, and in 
each of the sets of slots is a suitable winding E. These are electrie- 
ally independent of each other and are independently connected 
to a source of polyphase alternating current. In the case 
illustrated the system is designed to be operated by a three-phase 
current supplied from rails, wires, or other conductors mounted 
adjacent to the track or line of movement of the car and engaged 
by shoes or trolley wheels.—January 6th, 1915, 
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PUMPING AND BLOWING MACHINERY. 


30,059, December 31st, 1913.—Hypravutic Rotary Air Com- 
pressor, J. Orten-Boving, 9}, Union-court, Old Broad- 
street, London. 

Water under pressure is delivered into the easing from the 
passage A and rotates the vaned wheel shown. It leaves the 
casing at B. As the wheel rotates, ports C between the vanes 
register with a supply port in the air duet D. This occurs when 
the water between the vanes is being ejected into the passage B. 
Air is therefore drawn into the chambers between the vanes at 
this period. The speed of the wheel is such, however, that all 
the water is not ejected into the passage B. A liquid piston, as 
it were, fills up the outer ends of the chambers as indicated by 
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the detted line E. This liquid piston, when the wheel has 
rotated farther, receives the pressure of the water delivered from 
the passage A. The air beneath the piston is compressed and 
delivered through the ports C into the air delivery duct F. 
G G are liners whereby the section of the water passages may be 
adjusted. The shaft H carrying the wheel may be extended to 
the outside of the casing, so that the wheel may be partially 
driven by a motor or so that any excess torque derived from 
the wheel may be usefully employed.—January 6th, 1915. 


19,430. September 4th, 1914.—Controt Device ror Rotary 
Borter Feep Pumps, G. and J. Weir, Limited, and W. 
Weir, Cathcart, Glasgow. 

The rotary feed pump A is driven by the steam turbine B. It 
draws its supply of water from the tank C and delivers it into 
the pipe D. The turbine is supplied with steam from the pipe 
E. The object of the invention is to provide means whereby 
the output of the pump is regulated by the level of water in the 
tank C. Between the pump and the pipe D a casing is arranged 
containing a piston F and a valve G fixed to a common stem. 
The two sides of the piston are in communication through a 
by-pass. The left-hand side of the piston is connected by the 
pipe H with a leak-off cock J operated from « float within the 
tank C. The discharge passage of the pump is connected through 
the pipe KX with a cylinder L, the piston of which operates a 
throttle valve M in way of the steam supply to the turbine. 
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When the water level in the tank C is high the cock J is closed 
and pressure is equally distributed over both faces of the piston 
¥. When the water level falls the leak-off cock opens and a 
portion of the water delivered by the pump flows through the 
by-pass, up the pipe H, back into the tank C. The pressure on 
the Jeft of the piston F is thus reduced. The piston therefore 
moves to the left, partially closing the valve G and throttling 
the pump outlet. The extent of this throttling is proportional 
to the degree by which the cock J has opened, that is to say, to 
the fall in level within the tank C. The throttling of the dis- 
charge increases the pressure within the pipe K, which pressure 
acting on the piston L partially closes the valve M, and so 
throttles the steam supply to the turbine. The speed of the 
turbine and the pump is thus reduced proportionally to the fall 
in level of the water in the tank.—January 6th, 1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


1621. January 2ist, 1914.—ImproveMENTS UN PLANING, 


SLOTTING, &c., Macuines, Clifton and Baird, Limited, 
Johnstone, Renfrewshire, and C. H. Clifton. 

A is the frame of the machine, B the saddle, and U the tool 

rest, This rest caries two tool holders D on pivots E. The 


== 
tools are strapped to these holders at F. Bolted to the tool rest 
are “back plates” G, which bear against and support the 
points of the tools during the cutting strokes. A spring H con- 
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stantly tends to hold the tools against the back plates, but on 
the return strokes the tools are nevertheless free to pivot and 
relieve themselves of undue pressure.—January th, 1915. 
13,221. May 29th, 1914.-RreversinG MECHANISM FOR PLANING 
MACHINES, Smith and Coventry, Limited, Gresley Iron- 
works, Salford, Lancs., and L., H. Bateman, Manchester. 
It is explained in this specification that ordinarily difficulty 
is experienced in securing the effective reversal of a planing 
machine table from the fact that at the end of the slow cutting 
stroke the table, after the power has been cut off, may not have 
sufficient momentum to operate the reversing mechanism. 
According to this invention, a bracket A fixed to the side of the 
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table carries a spring-pressed plunger B, the end of which presses 
against a tappet C hinged to the bracket A at D. This tappet 
near the end of the cutting stroke strikes against a roller E on 
a tumbler F connected to the reversing mechanism. The spring 
is compressed until it overcomes.the resistance to motion of the 
tumbler. The energy stored in the compressed spring is then 
sufficient to overcome the rest of the resistance and complete the 
movement of the tumbler.—January 6th, 1915. 


GAS PRODUCERS. 


28,742 of 1913. June 12th, 1914. 
puceks, A. W. Dixon, W. H. Pearson. 
and Co., Limited, Sheffield. 

This grate is made up of a conical rotary part and a fixed part. 
The rotary part is composed of segments A, cach ribbed as at 
B, and bolted to a collar C on a central pivot D. he segments 
are provided with lugs FE for disturbing the fuel or ash, and are 


Arr Grate ror Gas Pro- 
and John Brown 
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A ring G 


formed with portions F constituting a gear wheel. 
is mounted on the segments and is supported on balls bearing 


on a similar ring attached to the fixed part of the grate. The 
grate is rotated by a pinion H mounted on the hollow driving 
shaft J.—January 6th, 1915. 








UTILISING ENEMY PATENTS. 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents, and 
is specially compiled for THe ENGINEER by Lewis Wm. 
Goold, chartered patent agent, 5, Corporation-street, Birming- 
ham. It is desirable in the first instance to obtain the latest 
particulars upon the Patents Register. If any patent listed 
has been assigned to a non-enemy proprietor the law does not 


apply. 


On each of the patents given below £68 have been paid in 
renewal fees. 


No. 15,147/03.—-Gas manufacture. In the manufacture of 
illuminating gas, coal is distilled in the ordinary way in long 
vertical retorts until the yield of gas begins to diminish, when 
steam is introduced at the bottom of the retorts and caused to 
pass up through the charge. If the retort has lateral outlets 
they are closed before the steam is introduced.—Deutsche Con- 
tinental Gasgesellschaft and Bueb, J., Germany. 

No. 15,939/03.—Welding rails, bars, pipes. A clamp for 
holding the ends of rails, bars, pipes, &c., to be welded together 
by an alumino-thermo process.—Goldschmidt, H., Germany. 





No. 16,294/03.—Electric lamps; arc lamps. An electrode 


is made with a projecting longitudinal ridge, which may be x 
flat strip of carbon glued in a groove in a cored carbon or may |. 
formed by Iding the electrode of wedge or pear section 
The ridge may be coated with metal to retard combustion, 
holder for such an electrode has a guiding sleeve through whic), 
the electrode slides by gravitation, and a metallic or refractory 
stop against which the end of the ridge bears.—Beck, H., Ger 
many. 

No. 16,419/03. 
H., Germany. 

No. 16,448/03.—Mantles for incandescent gas lamps, head o/, 

-Wasmuth, A., Hamburg. 

No. 16,647/03.—Faré indicators for vehicles. In a fare j),. 
dicator and register for vehicles the arm which displays ¢), 
word “ free ” when disengaged is used to set the mechanisin f,); 
the particular ‘‘ fare ” or rate desired and also for ‘‘ cash” 4; 
the end of the hiring.—Schneider, A., Berlin. 


No. 16,853/03.—Alloys. Alloys of the rare-earth metals wii}; 
iron, nickel, cobalt, or manganese, especially those with 30 per 
cent. of iron, give sparks of considerable intensity when suly- 
jected to concussion or abrasion, by a file, for instance. Cor 
siderable proportions of silicon and other elements do not atie--; 
this property, which is clearly perceptible even with 75 per cent. 
of iron. For illumination or flashlight purposes, as in ligh:. 
houses, or for signalling, use may be made of an alloy of t}, 
following percentage composition :—Lanthanum, 50; nec 
dymium, praesodymium, or cerium, 30; and iron, 20. Whe 
used for igniting gas or a fuse or wick soaked in spirit, &c., t), 
percentage contents may be :—Cerium, 60; other rare ear: |, 
metal, 10; and iron, 30. To make the alloys, finely-divide:| 
iron is added to the other metals when they are melted, and t}, 
mixture is raised to a white heat before casting.—Auer yor 
Welsbach, Carl, Freiherr, Vienna. 

No. 17,283/03.—-Coke ovens. Consists in the method of ajc 
means for supplying air and gas to the heating flues of cok: 
evens, whereby the combination of the air and gas does not tah 
place until the level of the sole of the oven is reached, the ai: 
is preliminarily heated, and the fusing of the refractory materia! 
of the walls prevented.—Koppers, H., Germany. 

No. 17,587/03.—Electrolysis. Electrodes specially suital)\, 
for electrolysing the chlorine compounds of the alkalies ar 
formed by melting ferric oxide so as to render it conductive, anil 
then running the molten mass into moulds. The ferric oxic: 
used may be the residue from the roasting of purple ore, and ma) 
be melted in an electric furnace.—Chemische Fabrik Grieshe iii: 
Elektron, Germany. 

No. 17,778/03.—Ordnance. Mounting. Relates to 
apparatus adapted to facilitate the removal and insertion 6! 
the recoil spring and the filling of the cylinder. Ehrhardt, © 
Germany. 

No. 18,176/03.-Valves. A check valve which can be used 
either as a delivery valve or a suction valve for water pumpiny 
engines, compressors, blowing engines, or air pumps, and for 
like purposes, consists of a thin flexible metal plate and covering 
openings in a valve seat.-—Lindemann, E., Berlin. 

No. 18,213/03.—Kilns and ovens. Relates to 
keeping cool the stirring and scraping apparatus employed i 
ovens for roasting ores, &c., in which several hearths are disposed 
one above the other.—Kauffmann, W., Germany. 


No. 18,542/03.—-Leather, &c. Hides and skins, tanned or 
tawed, treating. Leather and like material is pressed and 
shaped for the manufacture of boots and shoes, &c., by rolliny. 

Berning, E., Germany. 

No. 19,378/03,.Cycles ; brakes ; clutches ; driving mechan- 
ism. Relates to free-wheel, back-pedalling hub brake mechan 
ism for cycles and the like.—Sache, E., Germany. 


No. 20,409/03.—Ropeways for dump heaps. Consists of a 
ropeway for raising dump heaps, capable of extension as the 
dump heap rises. The ropeway is mounted in an inclined bridge 
or frame resting on the slope of the dump heap, and so con- 
structed that on the heap becoming too high to allow of further 
dumping, an extension can be added to and supported by the 
bridge to raise the dumping point. Within the frame are 
carried rails, on which run trolleys connected to an endless rope, 
and carrying tip buckets.—Bleichert and Co., A., Germany. 





Heating liquids ; heating surfaces.—Junkers 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 13th. 

European war orders are becoming a more important factor 
in the steel industry. The Bethlehem Company has put on 
2000 men, having 11,000 in all, which may be increased to 
15,000. All the greater independent plants are filling up with 
orders, and the Steel Corporation has gained over half a million 
tons within a month. Three general causes are at work to 
better conditions :—Exhaustion of supplies among many large 
consumers ; extremely low prices, which must rebound ; and 
worn-out equipment. Pig iron has temporarily quieted down. 
A buying movement on a larger scale is probable in February. 
The Pennsylvania will buy 9000 cars. Many other systems will 
be large customers. The Louisville and Nashville ordered 
40,000 tons rails, New York Central 25,000 tons, Lackawanna 
20,000 tons, Clover Leefy 15,000 tons, Pennsylvania 170,000 
tons, other roads 100,000 tons. By Saturday next orders for 
an additional 100,000 tons will be announced. Material for 
implements is active. Tin-plate mills are well sold up. Bar 
iron is dull. Foundries are getting busier. A stronger tone of 
confidence is observed all over the West. The South suffers 
from the cotton slump. Farming activities are expanding. 
The general situation is boson than two weeks ago. A hardening 
of iron and steel prices is probable, because of the great volume 
of improved requirements. All the brass and copper mills of 
the Connecticut Valley are heavy buyers of copper to fill pressing 
war orders. Electrolytic has advanced to 13§, Lake 13}. 
Demand from England and France is heavy. Exports for current 
month will exceed December. An increase in production is 
contemplated. Domestic consumers are again purchasing for 
forward delivery. 








Conrracts.—The Coventry Corporation has placed an order 
for its electricity station with Edward Bennis and Co., Limited, 
of Little Hulton, Bolton, for a complete coal and ash-handling 
and storage plant, consisting of wharf, cross, distributing, 
ash-gathering and ash-discharging conveyors, and also the whole 
of the steel work contained in the boiler-house, overhead bunkers, 
boiler-house roof, economiser floor and boiler-house floor. The 
order also inchides eight ‘‘ Bennis”’ patent chain grate stokers. 

Monometer Manufacturing Company, Limited, of Aston, 
Birmingham, has* received an order fer the equipment of 
aluminium furnaces for a large ordnance works. The order is 
for fourteen Monometer furnaces for melting 140 lb. aluminium, 
three Monometer furnaces for melting 1000 Ib. aluminium, and 
three Monometer furnaces for aluminium swarf, ‘‘ Turret Type,” 
1000 Ib. capacity, equipped with the Monometer water-cooled 
ingot mould, and bases constructed with tramway trolleys. 
The Coventry Chain Company, Limited, has received an order 
from the Birmingham Small Arms Company to install eighty 
Coventry noiseless chain drives from electric motors to line- 
shafting, the drives to transmit 25 horse-power at a motor speed 
of 720 revolutions per minute to the !’ns-shaft at 150 revolutions 





per minute and to be provided with gear cases and lubricators, 
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The Bulkheads Committee. 


Farry in the month a voluminous report 
was issued by the experts appointed about two and 
a-half years ago to inquire into the whole question 
of the safety of ships as affected by their sub- 
division. This body is generally known as the Bulk- 
heads Committee, and the breadth of view with which 
it attacked the subjects before it is made evident by 
an examination of this its first report. It was not 
content to deal with bulkheads alone, but enters 
into such questions as protective decks, water-tight 
doors, compartment pumps, and various other things 
involved in the interior structure of vessels. The 
section devoted to water-tight doors is very detailed 
and is an instructive and illuminating monograph. 
(ienerally speaking, the Committee accepts the 
Articles of Convention of the International Confer- 
ence on the Safety of Life at Sea, but it suggests 
modifications in many clauses. In one chapter of 
the report rules for the spacing of transverse bulk- 
heads are given. They were arrived at by calculation, 
which led to a method whereby the flooding curve 
of any vessel can be readily obtained from simple 
data. The method was tested by applying it to 
a large number of actual vessels, and was found so 
satisfactory that it is recommended with confidence. 
The question of the strength of bulkheads was ex- 
amined by flooding the deep tanks in several vessels 
and by constructing a special tank which could be 
tested to destruction. The report runs into fifty- 
four foolscap pages and is confined to foreign-going 
passenger steamers alone. The Committee is con- 
tinuing its work and other reports will appear in 


due course, 


Three Fatal Railway Accidents. 


THE splendid record of safety in railway 
travel during the year 1914—there having been 
only two accidents in the twelve months in which 
passengers lost their lives —was broken on New Year’s 
Day by a collision at Ilford on the Great Eastern 
Railway, by which ten passengers were killed. A 
train that had travelled from Gidea Park on the up 
local line was given preference to an express from 
Clacton, and was being crossed from the up local 
to the up through line when the express, which was 
running on the up through line, ran by the distant 
and home signals at Ilford East and West. signal- 
boxes and caught the Gidea Park train at the inter- 
section of the two lines. The explanation offered by 
the driver was that the East. distant signal was in 
his favour and that the home signal was obscured 
by steam and smoke. Owing to one passenger having 
died from his injuries in the London Hospital two 
inquests were necessary. In one the jury returned 
a verdict that the accident was due to an error of 
judgment and in the other that the death was due to 
misadventure. On the 23rd in a dense fog a goods 
train at Streatham Common on the London, Brighton 
and South Coast Railway was being shunted, when it 
was found to be on the up main line instead of, as 
was thought, in a siding. Whilst there it was run 
into by an express from Brighton to Victoria and 
some trucks were derailed. At this time a passenger 
train from Victoria was approaching on the down 
main line, and it ran into the obstruction. When 
the collision oceurred the driver of the goods train 
alighted to put detonators on the down main line to 
protect trains from the obstruction, and in the second 
collision this unfortunate man was struck by some 
timber and killed. The only other injury was to a 
passenger in the train from Brighton, who hurt 
his leg in alighting from his compartment after the 
accident. On the 28th two passengers were killed 
at Kinsale, on the Cork and Bandon Railway, by a 
goods train that had got out of control running into 
a passenger train standing in the station. 


Naval Activities—the Allies’ Losses. 


THE past month has taken its toll of the 
Allies’ ships, but taking everything into consideration 
the sixth month of the war cannot from the naval 
point of view be regarded with anything approaching 
pessimism. The most serious loss occurred on the 
morning of the first day in the year, when the British 
battleship Formidable was sunk in the Channel off 
Torbay, Devon. Of her crew of 780 some 600 
perished. The disaster, there is very little reason 
now to doubt, was the work of an enemy submarine. 
Contrary to the first reports, the weather at the actual 
moment was clear and the»sea, though ‘ choppy,” 
was not rough. There seems'no ground for the belief 
that the conditions were too rough for a submarine 
to have acted. As a matter of fact, hostile sub- 
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marines were known to be in the Channel. There 
are those who see much in the circumstances calling 
for an official explanation. The Formidable was 
completed at Portsmouth in 1901, and carried as her 
main armament four 12in. and twelve 6in. guns. 
Her speed on trial was just over 18 knots and her 
original cost £1,022,745. Early on the morning of 
the 16th the patrol boat Char, formerly the North- 
Eastern Railway Company’s tug Stranton, sank during 
very rough weather in the Downs as a result of a col- 
lision with the steamship Erivan. The membersof her 
crew, believed to number seventeen, were all drowned. 
On some date unknown, but towards the end of the 
month, the armed merchant vessel Viknor, before 
the war the Royal Mail Steam Packet Company’s 
vessel Viking, either foundered in a gale or struck a 
mine off the North coast of Ireland. She was manned 
almost entirely by reservists drawn from the Fleet, 
Naval Volunteer, and Newfoundland Naval Reserves, 
and by specially-entered mercantile ship hands. 
The total loss of life amounted to 294, composed 
of 21 officers, 193 navel men and marines, and 80 
civilian ratings. On the 16th the French submarine 
Saphir disappeared while on patrol duty near the 
Dardanelles. She seems to have been sunk by 
Turkish vessels. Of her crew of 21, 15 are reported 
to have been rescued and made prisoner. She was 
launched in 1906 and was one of the oldest submarines 
in the French navy. This is the second French vessel 
of this class known to have been lost, the Curie, a 
larger and more modern vessel, having been sunk by 
gunfire off Pola Harbour at the end of December. 
In this case also the crew or a large proportion were 
saved and made prisoners. Finally, enemy sub- 
marines have been active in the English Channel and 
Trish Sea sunk several small merchant 


and have 


vessels, 


The North Sea Action. 


APART from its great importance in the 
history of the war from the purely military point of 
view the action between the British and German 
squadrons in the North Sea on Sunday, the 24th, will 
always be interesting technically. For it was the 
first occasion on which vessels of the Dreadnought 
type engaged similar vessels. That the result was 
highly favourable to us may be regarded as a very 
satisfactory augury for the future and as striking 
testimony to British policy in the matter of arming 
and armouring our battle-cruisers. We published the 
official account of the engagement in last week’s 
issue, and as nothing further has been announced we 
can add nothing to that chronicle. Some doubt still 
exists as to whether the German light cruiser Kolberg 
has really accompanied the Bliicher to the bottom. 
The Germans officially deny it, but we feel less con- 
fidence in the veracity of the official German naval 
reports than we did earlier in the war. It is certain, 
however, that two if not three of the German battle- 
cruisers suffered severely in the action. The Der- 
finger is, according to trustworthy information, 
now in dry dock at Hamburg in a very badly damaged 
condition. The Seydlitz and Moltke are stated to 
be at Cuxhaven seriously crippled. The British 
cruiser Tiger, which, after the Lion had received 
injuries that reduced her speed, took the leading part 
in the engagement, is one of our latest additions 
to the fleet. Unfortunately, her crew did not 
come off scatheless, and among her ten killed and 
eleven wounded we have to mourn the loss of Engi- 
neer-Captain C. G. Taylor, one of the Navy’s most 
distinguished engineer-officers. He had held im- 
portant administrative appointments at Halifax 
Dockyard and at the Naval Colleges at Osborne, 
Dartmouth and Keyham. The engine-room staffs 
of the vessels engaged have suffered more than their 
proportionate share of casualties. Of the nine men 
killed on the Tiger five were stokers. Of the four 
killed on the torpedo-boat destroyer Meteor all 
belonged to this rank, while of the seventeen wounded 
on the Lion seven were stokers. The victory was one 
in which the engine-room staffs played a supremely 
important part, and we are gratified to notice that 
Sir David Beatty has directed the attention of the 
Admiralty to this fact in his telegraphic despatch. 


Aeronautical Activities. 


THE month has afforded a most excellent 
illustration of the futility from the military point of 
view of the Zeppelin dirigible balloon. After, we may 
well believe, waiting days for favourable weather 
conditions, one or more Zeppelins, if reports may be 
believed, accompanied or not by aeroplanes, slipped 
across the North Sea on the 19th and at about half- 
past eight in the evening dropped bombs on Great. 
Yarmouth. Raids were subsequently made on 
King’s Lynn, Sandringham, Cromer, &c., and more 





bombs dropped. From the purely military point 
of view the only result effected was the wounding of 
one soldier. Four civilians were killed and some 
damage was done to house property. There has been 
no official announcement on the raid from the British 
authorities. We would express some curiosity on 
this point, particularly in view of the fact that Yar- 
mouth is an important naval air station. An airship 
expedition conducted on the 25th against the Russian 
port of Libau on the Baltic terminated disastrously 
for the attackers. An airship, stated by the Germans 
to be a Parseval and by the Russians a Zeppelin, 
appeared over the town in the morning and succeeded 
in dropping nine bombs on defenceless quarters. 
Fire was opened on it by the forts. The airship was 
hit and fell into the water. After the crew had been 
made prisoners it was sunk, as the danger from sub- 
marine attack rendered salvage operations hazardous. 
The aeroplane has also contributed its quota to-the 
month’s aeronautical news. On the 22nd a dozen 
or so German machines raided Dunkirk. Bombs 
were dropped and a shed at the docks was set on fire. 
Belgian, French and British naval and military airmen 
engaged the enemy. A British pilot succeeded in 
bringing down a German machine, which with its 
pilot and passenger were captured. On the same date 
two British pilots visited Zeebrugge and dropped 
27 bombs on two submarines and the guns on the 
Mole. Considerable damage is believed to have been 
caused. One of the airmen engaged, Squadron- 
Sommander R. B. Davies, was slightly wounded, but 
continued his flight. Previously he had at one time 
been surrounded by seven hostile aeroplanes, but had 
succeeded in escaping from them, an excellent testi- 
mony to the superiority of the British machine and 
the skill of the British aviator. 


The Escape of the Southport. 


INTERESTING particulars were published 
during the month by the Imperial Merchant Service 
Guild concerning the manner in which the British 
steamer Southport during September was captured 
by the Germans and how it escaped by the skill of 
its engineers. While at Kusaie, one of the German 
islands in the Marshall group, the captain of the 
Southport learnt of the declaration of war by being 
captured by the small cruiser Geier, a vessel now 
interned at Honolulu. The enemy, having dis- 
mantled and removed part of the vessel’s engines, 
departed, leaving the captain in charge of the South- 
port to await further orders. The Germans had 
removed the excentric rods of the intermediate and 
high-pressure engines, but neglected the rods of the 
low-pressure engine. Immediately they had gone 
the chief engineer set about getting his engines to 
go somehow. The ahead low-pressure rod was left 
in place. The other was transferred to the ahead 
sheave of the high-pressure engine. In just over 
ten days’ time the engines were rigged up and working 
on the compound principle. They could, of course, 
only run ahead and once stopped could only be started 
again with difficulty, as they were liable to stick 
on the dead centres. But they served, and in twelve 
days’ time the vessel arrived at Brisbane. . This 
represents a voyage of about 2000 nautical miles, 
so that her speed in this crippled condition seems to 
have averaged 7 knots. Her normal speed if, that is 
to say, she is the Southport belonging to the Tatem 
Steam Navigation Company, Limited, of Cardiff, is 
9 knots. 


The Bakerloo Tube Extension. 


On the last day of the month the extension 
of the Bakerloo Tube beyond Paddington was opened. 
As our readers are aware, this extension is intended 
eventually to link up the Tube with the London and 
North-Western Company’s system at Queen’s Park, 
and the rails are, as a fact, laid to the latter place, 
though at the moment through running is not possible, 
since the electrification of the North-Western lines 
is not completed. Indeed, the arrangements at 
Queen’s Park are not yet sufficiently far advanced 
to permit of traffic being at present carried as far 
as that point, and accordingly it is stopped at Kilburn 
Park—or Cambridge-avenue—Station, which is the 
third beyond Paddington. Of the two intervening 
stations, Warwick-avenue and Maida Vale—or Elgin- 
avenue—the second named is not quite ready for 
service, so that the trains after stopping at Warwick- 
avenue run through to Kilburn Park and then return. 
The line has been so lately described in detail in our 
columns—see our issues of January 8th, 15th and 
22nd—that there is no need here to refer to it at any 
length. Afeature of the extension is thatnot a single 
lift has been installed, the three underground stations 
being provided instead with electrically worked escala- 
tors. The current for operating the line is derived 
from the Lot’s-road generating station at Chelsea. 
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AMERICAN ENGINEERING IN 1914. 
No. IL. 
MECHANICAL ENGINEERING. 


TuE ebbing of the high tide of commercial activity 
and prosperity that marked 1913 was foreseen at 
the close of that year and became evident by the 
spring, while the later panic and depression due to 
the European war dragged business affairs down to a 
very low level. The panic was over in less than three 
months, and by the end of 1914 there were good 
indications of a material improvement in conditions. 
It has been pointed out, however, that this is likely 
to be merely a return to normal conditions, and not 
the beginning of a new high tide of prosperity. There 
has been much talk and some action with regard to 
an endeavour materially to increase the South 
American trade by capturing the business which has 
so long been held by European countries. But the 
possibilities were over-estimated in the first case, 
and there has been a reversion to the former attitude 
of general indifference to this business. 

The pig iron production of 1914 is estimated at 
about 23,300,000 tons, or 25 per cent. less than that 
of 1913. The production of steel rails was about 
2,500,000 tons, equal to a drop of 30 per cent. from 
that of 1913. The iron and steel industries, however, 
show signs of a marked recovery. In November 
some of the mills reopened and increased the number 
of their workers, but no improvement in buying 
became evident until later. Alloy steels in the past 
have been largely imported from Europe, but the 
war has led to developments in this country, and such 
special steels are being made either in electric furnaces 
or small open-hearth furnaces. This is specially 
the case with regard to material for the construction 
of automobiles. 

One of the latest electric furnaces is that of the 
Washington Ironworks at Seattle, this being of the 
Girod type, with 5-ton charges, making high-grade 
steel castings. It takes five hours for each melt. 
One pole is a l6in. carbon above the charge; the 
other is a soft steel electrode embedded in the mag- 
nesite lining of the bottom and having its projecting 
part cooled by a water jacket. The economy of the 
electric furnace is in its continual use, and at this 
plant two heats are made daily, the furnace being 
kept hot with coke on Sunday. The new steel works 
at Duluth, at the head of Lake Superior, has two blast 
furnaces, ninety coke ovens with a capacity of 1500 
tons, ten 90-ton open-hearth furnaces, a 40in. blooming 
mill, a 28in. finishing mill, and a power plant with 
generators and blowers driven by gas engines. The 
blast furnaces are of the thin shell type, and each is 
served by five stoves 23ft. diameter and 100ft. high. 
The molten metal from the furnaces is carried in 
60-ton ladle cars to the 600-ton mixers. The fur- 
nace gases heat a battery of ten vertical tube boilers 
of 500 horse-power. The buildings have walls of 
concrete blocks with steel roof trusses, and their doors 
are of armoured concrete. 

A mixed-pressure turbine driving a three-high 
18in. roughing mill through double reduction gears, 
50 to 1, at the Carpenter steel works, is the first 
arrangement of this type in the United States and the 
second in the world. It develops 400 horse-power, 
working on both live and exhaust steam, and was 
installed for the purpose of reducing the working 
expenses. A blooming mill engine for the Brier Hill 
works is of a type new in American practice. It is 
a twin-tandem compound, with opposed cylinders, 
placed as close together as possible and driving on a 
very short double-throw crank shaft. It has cylinders 
44in. by 76in. by 60in. and runs at 70 revolutions, 
using steam at 1601b. pressure with 35 deg. Fah. 
superheat. At the Birmingham works three turbo- 
blowers have been installed, two of 55,000 cubic feet 
and one of 45,000 cubic feet capacity per minute. 
Turbo-generators of 35,000 kilowatts are being built 
for the Philadelphia Electric Company. 

Of special interest in pumping machinery are the 
eight. 12ft. serew pumps for the drainage system of 
New Orleans. Each pump has an eight-blade runner 
coupled to a synchronous motor. The lift is from 
6ft. to 12ft. and each pump has a capacity of 350 
cubie feet per second. The turbine-driven centri- 
fugal pump is increasing in favour rapidly, and 
Philadelphia has two with geared connections, 
having a daily capacity of 20,000,000 gallons 
against 330ft. head. A vertical triple-expansion 
pumping engine at Pittsburgh with a guaranteed duty 
of 175,000,000 foot-pounds developed a duty of 
202,627,900 foot-pounds per 1000 lb. of superheated 
steam on the official test, which is believed to be the 
highest record ever made by an engine of this type. 
It is one of four engines of 7,000,000 gallons capacity 
at the new Mission-street Station. The cylinders 
are 26in., 50in., and 76in. diameter, and the three 
plungers 20}in. diameter, all of 4ft. stroke. Another 
interesting plant is the largest automatic sewage 
pumping station in the world, at Boston. This has 
three pumps of 30,000 gallons per minute, with 150 
horse-power motors, and one of 15,000 gallons with 
a 75 horse-power motor, all controlled by floats in 


‘of I1}ft. steel pipe. 


the pump well, which is at the end of a sewer 7Hft. | 


by 5ft. 
A Humphrey double-acting explosion pump has 
been ordered for an irrigation project in Texas, 





pumping 28,000 gallons per minute against 37ft. 
head. A Diesel engine of large size, driving a centri- 
fugal pump, has been built for irrigation in Hawaii. 
It is rather surprising, however, that very little has 
been done in the adoption of Diesel engines of large 
size, although several firms have undertaken to manu- 
facture them. The principal development has been 
in the low-compression or semi-Diesel engines of small 
sizes. The same is true of large gas engines, but the 
largest gas blower engines in the United States were 
ordered—46in. and 84in. by 60in. A gas pumping 
engine of 1000 horse-power has been built by the 
National Transit Company, this being a horizontal 
engine of the double-acting twin tandem type. 
Similar engines of 500 and 600 horse-power are being 
used to pump natural gas. The Wygodsky engine 
is a new heavy oil engine running on low-grade fuel 
and is of the horizontal four-cycle type, with unusu- 
ally light weight. A kerosene engine as the power end 
of an air compressor is a new type of Ingersoll machine 
Several farm tractors have been designed with kero- 
sene engines, but it has been noted that the manu- 
facturers’ representatives pay more attention to 
instructing purchasers as to the use of petrol. 

Air compressors of the three-stage type, electrically 
driven, for 2500 lb. receiver pressure, have been built 
for testing torpedoes at the United States navy dock- 
yards, and on trial were tested to 3200 1b. Another 
curious device is a rotary compressor having the 
rotor and casing both revolving in the same direction 
and on the same centre, but the former is slightly 
excentric to the latter. Air is drawn into the space 
between the two parts and the excentric movement 
compresses the air and expels it through channels 
leading to the hollow shaft. 

The by-product coke oven plants are increasing 
steadily, and at Indianapolis and Milwaukee city 
gas is furnished from such plants. The new plant 
of the Maryland Steel Company has 120 ovens of 
13} tons capacity, with eighteen hours coking period. 
It treats 2100 tons of coal per day, with a yield of 
1500 tons of blast furnace coke. The Republic Works 
has a plant of sixty-eight ovens of the same capacity. 
Some of these coking plants have steel tanks 55ft. 
diameter and 40ft. deep for the storage of 2000 tons 
coal. The coal is fed in at the top by a conveyor and 
drawn off at the bottom into the lorry cars. The 
high cost of oil is leading to the use of powdered coal 
for heating furnaces, as in drop forging, but the value 
of this fuel has not yet been proved for such work as 
melting, annealing, &c. Much coal escapes around 
the furnace doors, and rarely is there complete com- 
bustion or absence of smoke. There seem to be 
greater possibilities for the use of this fuel for steam 
boilers, where there is an ample supply of low-grade 
fuel and where the cost of high-grade fuel is high. 

The use of gas torches for cutting and welding 
metals is being developed in endless directions. Gas 
mains in Chicago have been repaired and jointed in 
this way, all the 4in. to 16in. water pipes at the San 
Francisco Exhibition have welded joints, old bridges 
are cut up instead of cutting out the rivets, while 
locomotive repair shops employ the system in a great 
variety of ways. 

The Government Bureau of Mines has called atten- 
tion to the wasteful exploitation of the radium- 
bearing minerals of the United States, and mainly 
for the benefit of foreign markets. But at present 
radium in comparatively large quantities is being 
made at American plants. In connection with the 
searcity of mine timber in England it is of interest 
to note that concrete shaft sets and ** timbering ”’ are 
being used in several cases. For a group of iron 
mines on the Mesaba range the pieces are made at a 
central plant and distributed to the various mines, 
the maximum distance being about 100 miles. 

The development of hydro-electric installations 
continues, some of the specially important plants 
being for railway electrification projects noted later. 
The Parr Shoals plant, of 30,000 horse-power, with a 
normal head of 35ft., has eight vertical single-runner 
Francis turbines of 3600 horse-power at 100 revolu- 
tions. These are guaranteed for an efficiency of 
86 per cent. Current is transmitted at 60,000 volts. 
Another important plant is that at Coon Rapids, 
on the Mississippi River, a few miles above Minne- 
apolis. This develops 15,000 horse-power under a 
head varying from I1ft. to 20ft., but averaging about 
18ft. for the greater part of the year. A concrete 
weir with twenty-eight Tainter gates extends across 
the main channel to an island, and the narrower 
channel is closed by the power station, 255ft. long. 
The turbines are of the single-runner Francis type, 
with vertical shafts, each shaft carrying the 18ft. 
rotor of 1625 kilo-volt ampéres, 2300-volt, three- 
phase, 60-cycle machine running at 60 revolutions. 
The weight carried by the roller bearing is 85 tons. 
Current is transmitted at 13,200 volts. 

One of the new high-head hydro-electric plants is 
that on the Salmon River, in New York State, where 
the head is from 250ft. to 280ft., and 30,000 horse- 
power is developed. A dam 50ft. high creates a 
storage reservoir or artificial lake. From this the 
outlet is by a 12ft. tunnel 600ft. long, followed by 
8000ft. of 12ft. and 11ft. wood stave pipe and 1200ft. 
This pipe terminates in a 
transverse distributor 12ft. diameter and 200ft. long, 
from which run four 8ft. penstocks to the power 
station having a horizontal length of 350ft. with a fall 
of 150ft. On the distributor a surge absorber 
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with a 12ft. vertical riser pipe 110ft. high opening 
into a tank 50ft. diameter and 80ft. high. The top 
of the tank is high enough above the level of the dan, 
to prevent overflow if the flow of water in the pipe 
line should be checked. The supply of water to the 
penstocks is controlled by a plunger valve in each 
penstock. The penstock has an enlarged section in 
which is built a hollow shell, leaving an annular space. 
The lower end of this is fitted with a plunger of conic! 
shape, operated by compressed air, and when this is 
forced outward it seats against the wall of the pen- 
stock. The power station has four Francis turbines 
of the horizontal shaft single-runner type, each rated 
at 10,000 horse-power. Each turbine shaft carric 
a generator and a heavy fly-wheel. Current is 
transmitted 45 miles at 60,000 volts. 

A syphon weir is a feature of the forebay of the 
Tennessee Power Company, on the Ocoec River. Thx 
dam at the end of the forebay is about 100ft. long anc 
40ft. high, with eight syphons. An opening 10/t. 
below the crest leads upward about 8ft. and connects 
with the drop pipe of the syphon. The normal leve' 
of the water is at the lip or crest of the syphons. 
When the water rises above the air vents the flow oi 
water ejects the air and primes the syphon. When 
the water level falls below the vents the syphon action 
is stopped. ‘Tests of low-head turbines with large 
water consumption by the chemical or titration 
method were made successfully on a 7200 horse-power 
horizontal machine running at 225 revolutions under 
40ft. head. The method has been used in France 
with high-head turbines in a closed flume, but this 
is the first case of its application with low head and 
open flume. High efficiency in water turbines was 
shown by a 28in. high-speed Francis machine, whic} 
gave 91.27 per cent. efficiency at 0.749 gate opening 
under official test. It is expected that still higher 
efficiency may be attained by larger sizes of the same 
type of runner under high head. 

The expenditures on Government irrigation work 
during 1914 amounted to over £20,000,000, but the 
area now under irrigation exceeds the demand. This 
is due partly to the steps taken to restrict settlers on 
these lands to careful and responsible men who know 
or are willing to learn how to farm properly under 
irrigation conditions. The great aqueduct bringing 
water to the city of Los Angeles being now completed, 
the city proposes to acquire some 85,000 acres in 
the San Fernando Valley to utilise a part of the surplus 
water for irrigation. The irrigation works would cost 
about £800,000, but the sale of water would produce 
an annual revenue of £250,000. On the Shoshone 
irrigation district of the Government work an excess 
of water in the soil was caused by leakage from the 
canals and laterals and waste in irrigation. This led 
to the filling of the subsoil gravels to such an extent 
that drainage has been necessary to lower the ground 
water level. The trenches are excavated by special 
excavators, and in them are laid tile drains 10in. to 
18in. diameter. 

While irrigation of arid lands is in progress in one 
part of the country, the drainage of wet and swamp 
lands is a feature in other parts, but most of these are 
in private hands. Some of these drainage districts are 
of 200 to 1000 square miles in area, while many others 
are comparatively small. In some cases the ditches 
are arranged on the fish-bone system, with one main 
** backbone *’ ditch and numerous laterals. In other 
cases, however, there is greater efficiency in the use 
of several parallel main ditches. Levees or dykes 
are required to exclude flood waters, and at some 
points pumping plants are needed to raise the drainage 
water to the discharge level. 

In Connecticut a law has been passed establishing 
a board or commissioner to have supervision of all 
dams and reservoirs. An interesting curved dam is 
one of 72ft. radius, 55ft. high, with a crest length of 
230ft. It was originally 3ft. wide on top and 5}ft. 
at the base. It is now to be increased to 90ft. in 
height and will be embedded in the new dam, which 
will be 9}ft. thick at the base and 3}ft. on top, giving 
about 2ft. additional thickness on each side of the 
old dam. The structure is of plain concrete without 
steel reinforcement. A dam 320ft. high has been 
designed for an irrigation storage reservoir on the 
Sun River, in Montana. The twenty outlets in the 
great Arrow Rock Dam, in Idaho, will be controlled 
by 58in. balanced valves, ten operating under 100ft. 
head and ten under 200ft. head. They are needle 
valves, operated by hydraulic pressure. 

While numerous severe floods occurred in 1914, 
there were no such long continued and extensive 
floods as in 1913. The investigation of flood pro- 
tection and river regulation projects has afforded 
a wide field for engineers, both with regard to the pro- 
tection of individual cities and to that of large dis- 
tricts or territory subject to overflow. One form of 
remedy is to establish retention barriers or reservoirs 
to check the flood flow. 








WuixstT the 8.30 a.m. train from Kinsale on the Cork, 
Bandon and South Coast Railway was standing in the 
station, which is the terminus of the Kinsale branch, cn 
Thursday, the 28th ult., a goods train, bound for Kinsale, 
got out of control and ran into it. Seeing that a collision 
was inevitable an effort was made to get the passengers 
out of the carriages, but two women had not alighted in 
time and were killed. At the coroner’s inquest the follow - 
ing day a verdict of accidental death was returned. 
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FOG AND FOG SIGNALS. 
Ry EDWIN O. CATFORD, Engineer-in-Charge of Platte 
, Fougére Fog Signal Station, Guernsey. 

A rew years ago it was commonly held that sound 
is unaffected by fog, but that view is now in the melt- 
ing-pot, and a few notes on observations made at 
Platte Fougére Fog Signal Station during the past 
five years may be of interest. 

The power station from which the fog signal is 
worked is situated just over a mile from the light- 
house, and although on some days the foghorn has 
a range of over thirty miles, on other days, in fog, it 


cannot be heard at the power-house. Indeed, the writer | 


found it absolutely necessary to devise an electric 


tell-tale by which each blast is automatically reported | 
if a} 


in the engine-room. Sometimes it seems as 
sound-proof curtain had suddenly been dropped, 
shutting off all sound from the fog signal, then perhaps 
the curtain will lift for a minute, when the sound is 
heard booming out in full intensity, only to drop 
again, leaving perfect silence. 
automatic tell-tale proves invaluable. 

The Fog Signal. The horn of Platte Fougére light- 
house is directed towards Alderney, twenty iiles 
away, Where its sound is very frequently heard. — It 
js also sometimes heard in Jersey. It is often heard 
also at Cap la Hague, twenty-six miles away, whence 
the lightkeeper sends a monthly report. In July, 
1912, these monthly reports were instituted, the 
French lighthouse authorities kindly instructing 
their lightkeepers at Cap la Hague and Carteret to 
send a posteard each month stating whether Platte 
Fougéere signal had been heard. For nine months 
the reply “not heard’ came with unvarying regu- 
jarity, then the report changed, and rarely a month 
now passes without the sound being reported from 
France. 

It is difficult to say certainly if this improvement 
was caused by an alteration made in the siren, but 
in April, 1913, at the writer’s suggestion, the air 
motor of the siren was altered from Pelton wheel 
drive to somewhat of a turbine drive, and, as stated, 
the date of this alteration marks the beginning of a 
long series of monthly postcards reporting the picking 
up of the signal off the coast of France. Stamped 


addressed postcards were also widely distributed 


On days like this the | 


signal has at times been heard to great distances, but 
it is important also to know of the least distances at 
which it has become audible. On no two days does 
the sound carry alike. 
| I believe the Trinity House holds the opinion that 
no fog signal, however powerful, is certain to be heard 
under all weather conditions beyond a limit of three- 
| quarters of a mile. There certainly have been reports 
from sea captains who have failed to pick up Platte 
| Fougére in fog until within half a mile of the light- 
| house. In a thick fog it is very difficult to be sure 
of the exact distance of the lighthouse when it is 
/not seen, so that the distance estimated at half a 
mile may have actually been somewhat greater, 
| possibly one mile or over. However, it is certain 
that sound is sometimes very seriously obstructed, 
and a bank of fog will often act almost like a solid 
wall in reflecting sound. A _ striking instance of 
variability of sound in fog may be quoted here. On 
June 4th, 1914, the fog signal was started up at 
2.30 p.m., when fog surrounded the lighthouse, and 
continued sounding every ninety seconds without 
/any stoppage until 8.30 p.m. The signal was heard 
exceptionally loudly throughout Guernsey during the 
whole of that time, with an echo commencing before 
each blast was finished, and continuing for about 
eight seconds. This continuing echo was heard more 
or less during the whole time the signal was at work, 
but at times the echo would be heard separately com- 
mencing about three or four seconds after each blast 
and lasting about three seconds. 

That afternoon a cargo steamer from Weymouth 
arrived off the harbour at 5.45 p.m., the captain 
reporting that he had picked up the fog signal off 
the Casquets and followed the sound the whole passage 
thence. At 6.30 p.m. the mail boat arrived from 
Weymouth, when the captain reported that he had 
listened for Platte Fougére in vain until, when only 
half a mile from the lighthouse, the full sound had 
burst upon him. This was confirmed by his officers. 
The mail boat from Alderney arrived about the same 
time, and reported first picking up Platte Fougére 
signal at four miles distance—not nearly so far 
as usual. One can never be sure how sound will 
travel through any fog, but it is pretty safe to say 
that when we hear an echo ashore from the fog signal 
it is a sign that the sound being reflected back is 
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among mail boat captains and others in the hope that 
useful data might be collected on the behaviour of 
sound under various atmospheric conditions. 

The great difficulty has been to obtain voluntary 
observers. Sometimes the writer has sent a packet 
of stamped addressed postcards to an unknown 
official with a request that they might be passed to 
some individual willing to take a little trouble. The 
conclusion arrived at by the writer, however, is that 
it is more profitable to write to the dead than to un- 
known correspondents, for in the former case enclo- 
sures at least will be returned by the Post-office. 

Fog and Sound.—Mariners have long — been 
acquainted with the erratic behaviour of sound under 
certain conditions, and the fact that these conditions 
vary in the greatest possible variety of ways greatly 
detracts from the value of atmospheric fog signals. 
It is often stated that fog does not affect the trans- 
mission of sound, but this is utterly false in every 
practical meaning of the words. The greatest three 
factors in the distortion and suppression of sound are 
probably :—-Local variations in (1) temperature, 
(2) in humidity, and (3) in velocity of the atmosphere, 
and there is rarely a fog which is not accompanied by 
some interference with sound on account of one or 
more of these conditions being present. 

Very often during fog an atmospheric echo is heard, 


and this is bad because it is a proof that the atmo- | 


sphere instead of carrying the sound forward, is 
reflecting a part of it back. At times this echo is so 
distinct, and so sharply defined, that a single-blast 
fog signal with its echo has been mistaken for a two- 
blast fog signal. When sound fog signals were first 
introduced they met with opposition on the ground 
that fog was supposed to quench all atmospheric 
sounds. Investigations carried out by Professor 
Tyndall for the Elder Brethren of Trinity House 


went so far to dispel the old prejudice that Professor | 
Tyndall made the mistake of going to the opposite | 


extreme, and summed up by stating that neither 
rain, hail, snow, nor fog has any sensible power to 
obstruct sound. This has since been the 


view of the British lighthouse authorities, and the | 
latest published expression of opinion by Trinity | 
House, dated 1901, endorses this view, but I believe | 
| am right in saying that the Trinity House would | 
not to-day uphold this opinion. 

It is interesting to know that Platte Fougére fog 


official | 


not travelling forward in anything like full intensity. 
Professor Tyndall made a number of experiments, 
in some of which he employed heated smoke to absorb 
sound ; on allowing this artificial fog to cool and be- 
come homogeneous it no longer obstructed sound. 
The Professor quoted these experiments as proof that 
fog has no effect on sound, forgetting that his homo- 
geneous smoke mixture was essentially different in 
character from natural fogs. Anyone who on a hot 
summer day has experienced the arrival of fog will 
know how, as the fog rolls over, a sudden chill is 
felt, showing how completely the sun’s rays are 
absorbed by the fog. The bank of fog is thus sur- 
rounded by a shell of highly and variably heated 
atmosphere, and it is probably this outer shell which 
obstructs sound rather than the cool and somewhat 
homogeneous interior of the fog bank. 
So great has been the reliance placed on Professor 
Tyndall’s conclusions, based as they were on in- 
sufficient data, that it is only quite recently that their 
incorrectness has begun to be generally recognised. 
There are as many kinds of fog as there are flowers, 
but there has rarely been a fog at Platte Fougére 
in which some effect on sound has not been observed. 
| Very briefly put, the following general conclusions 
have been arrived at, based on five years of observa- 
tion :—(1) When both fog signal and observer are 
immersed in the same bank of fog little interference 
with sound may be experienced ; (2) if the fog signal 
is in fog and the observer in clear atmosphere, or 
vice versa, great interference with sound may be 
expected, still more so if the signal is in one fog bank 
and the observer in another bank ; (3) a bank of fog 
will often reflect sound so strongly and definitely 
that its distance can be caleulated—from the known 
velocity of sound—and this calculation will agree 
with an estimate of distance made by means of visual 
observation. 

On two occasions it has been reported that Platte 
Fougére signal with an atmospheric echo has been 
mistaken for the double signal at Fort Doyle horn. 
An echo has frequently been heard when sounding 
Platte Fougére horn, seldom two days alike, and 
usually this has been on foggy days, for the echo seems 
absent when practising the fog signal on perfectly 
| clear days. Platte Fougére signal has been reported 
|as heard at Carteret lighthouse (33 miles), with fog 

both here and there, also at Cap la Hague (26 miles), 





both in thick fog and also in clear weather when prac- 
tising. Whenever Platte Fougére signal has been 
heard at distant points in fog, it has been during long- 
continued fogs, when there is every probability that 
fog extended the whole distance without any clear 
atmosphere intervening. 

Reference has been made to the distance at which 
Platte Fougére signal is sometimes heard. It is at 
first sight a matter of no importance that the signal 
is occasionally heard at 30 miles or so. A signal which 
is invariably picked up at 5 miles would be preferable 
to one heard sometimes at 40 miles, and sometimes 
only at half a mile distance. Any signal conveyed 
by the atmosphere is variable, and of two signals 
the one which has the greatest maximum reach will 
also probably have the greatest minimum range, 
which is the really important matter. If a fog signal 
is regarded merely as a warning to mariners to keep 
away from a dangerous coast, its range need not be 
much greater than is sufficient to cover well the 
danger zone, with some amount of margin. The 
fog signal should have a short interval ; 87} seconds’ 
silence, as at Platte Fougére, will probably in a few 
years be regarded as too long an interval. In that 
interval a steamer at full speed will travel about 
half a mile, and if the steamer is sounding its own siren 
at intervals also, it will sometimes certainly drown 
the sound of the fog signal, so that the steamer will 
in that case travel a mile without being able to _per- 
ceive the warning signal. 

It will possibly be objected that vessels do not 
travel at full speed in fog. This may be true, but 
it is also true that the tendency is to reduce speed as 
little as possible, one reason being that many mariners 
hold it is better to risk running into something than 
by actual standing still risk being run into! Another 
very strong reason is that if a steamer holds her ordi- 
nary course at ordinary speed her captain knows at 
every moment exactly where he is, whereas if he 
merely crawls along, especially in channel passages, 
the strong tidal currents to which he is subjected 
are apt completely to throw out his reckoning. 
This leads to the consideration that a captain in 
such case can only reduce speed in confidence if he 
has the sound of a fog signal for guidance. Thus it 
comes that, in spite of the fact that what one hears 
in fog is not evidence, there is a growing demand for 
increased power of fog signals in order that they may 
not only fulfil their primary warning purpose, but 
also that they may take the place of visible signals in 
giving guidance to mariners at a distance. This is 
specially the case where, as at Platte Fougére, the 
fog signal is situated at the limit of the danger it 
guards, so that vessels may safely creep right up to 
the lighthouse. During a lengthy fog this is what 
in fact happens, so that often when the fog lifts 
suddenly a cluster of vessels is seen gathered near the 
lighthouse. 

So far as I know, forty miles is the furthest limit 
at which a fog signal has been picked up, but with the 
aid of a reflector to focus the sound waves, music 
has been heard to a distance of a hundred miles. I 
do not see why vessels should not be provided with 
reflectors to focus the sound on to a microphone. 
The ship’s officer, listening with a receiver at each 
ear, particularly if in a silent cabinet, would then 
have a far better chance of picking up distant signals 
than with the unaided ears. Such a method would 
do for the ear what the telescope does for the eye, 
and it is surprising that one does not hear of it being 
adopted on board ship. 

A Silent Area.—There is one well-known pheno- 
menon connected with fog signals which is worth 
further study. This is the existence of an area of 
silence or a soundless zone, as it was named by Pro- 
fessor Tyndall. The first person to observe this was 
General Duane, in the United States. He reported 
that observations showed that each of the six fog 
signals on the coast of Maine was sometimes surrounded 
by a belt, varying in radius from one to one and a-half 
miles, from which the sound appreared to be entirely 
absent. Thus, in sailing directly from a station, the 
sound was audible for the distance of a mile, was then 
lost for about the same length, after which it was 
distinctly heard over a long distance. This pheno- 
menon has long been known to those connected with 
the Trinity House service, and a committee making 
observations off St. Catherine’s Point in 1901 experi- 
enced this soundless zone many times at a distance 
of between one and three miles from the fog signal. 

Professor Tyndall’ s Theory.—The generally-accepted 
explanation of the silent area surrounding a fog signal 
is that given by Professor Tyndall, who attributed 
its occurrence to the sound waves reflected from the 
surface of the sea when smooth, interfering with the 
direct waves proceeding from the horn. In other 
words, supposing the direct sound waves to be 8ft. 
in length, then a reflected wave reaching the ear by 
a path of 4ft. greater distance would reach the ear 
half a wave length behind the direct sound, and the 
two waves neutralising each other would produce 
silence. Of course, the reflected wave need not be 
only a half wave length behind, it might be 1}, 23, 
34, &c., lengths behind the direct wave. There have 
always been difficulties with regard to this view. For 
instance, if the above theory were correct, the silent 
area would always be accompanied by a perfectly 
smooth sea, and should the surface then be ruffled 
by a sudden breeze the fog signal should at once 
become audible. Again, under the same conditions 
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of height of tide and smoothness of sea, a silent area 
should always be found at the same distance from 
every fog signal, whereas it is a comparatively unusual 
and extremely variable phenomenon. 

It is also difficult to understand how a sound that 
has been extinguished in the way suggested by Pro- 
fessor Tyndall at, say, one mile distance, could come 
into being again so as to be audible at a still further 
distance from the fog signal. Yet this is what does 
occur where the silent area is found. Lastly, 
wherever an echo is found on land, a silent area 
should be found there just as much as at sea. There 
are walls reflecting an echo near this station, yet 
although the writer has many times experimented, 
he has invariably failed to find the least trace of any 
silent area caused by the mingling of the direct sound 
with its echo. Had Professor Tyndall’s theory been 
correct, it should be possible to dispose of any dis- 
agreeable sound by arranging suitable means of echo- 
ing it, thus we might imagine a boiler factory echoed 
into silence! The fact is, Professor Tyndall having 
formed the theory that the atmosphere in fog is 
homogeneous, and conveys sound in a purely normal 
way, had arrived at a false conclusion, for every sea 
captain knows some of the tricks that fog plays with 
sound. In reality, the occasional existence of a silent 
area is in itself a proof of sound in fog being carried 
in an abnormal way. 

Recent investigations by means of recording in- 
struments attached to kites show that a considerable 
temperature gradient frequently exists in fog from 
the surface of the sea upwards. In this connection, 
the “‘ Report of Work carried out by the S8.S. Scotia, 
1913,” just published by the Board of Trade, is 
particularly valuable. In every fog in the North 
Atlantic investigated by means of kites, the tem- 
perature of the atmosphere was found to increase 
with height through the fog. Sometimes after rising 
at a considerable gradient another atmospheric 
stratum above the lower region of fog would show a 
more gradual increase of temperature with height. 
Here, then, are conditions which would naturally 
produce a silent area. The lower portion of the sound 
waves travelling through such a fog would be refracted 
downwards, giving good audibility in the neighbour- 
hood of the fog signal, but not carrying to a great 
distance. The upper portions of the sound waves 
travelling through an atmosphere in which the tem- 
perature increased upwards more gradually would 
be refracted downwards much more slowly, and, pass- 
ing overhead, would not begin to be audible at sea- 
level until, perhaps, a mile or several miles beyond the 
point at which the lower portion of the sound waves 
had been lost—see sketch. This would account for the 
uncertain and variable nature of the silent area, and 
there seems no room left for doubt that it is the true 
explanation of the phenomenon. Of course, tempera- 
ture is not the only factor, the influence of wind also 
needs to be taken into account. Probably the ver- 
tical variation in temperature will be most consider- 
able in those fogs where wind is entirely absent. 
Certainly, with a summer sun beating down on a thick 
fog, the temperature of the outer layers of fog must be 
raised very considerably. 

Wireless and Fog Signals.—When the atmosphere 
at a fog signal station is clear, a fog bank lying some 
miles out to sea may be very difficult to detect. A 
ship may be in the fog, and in urgent need of the fog 
signal, which is not in action because the need is not 
known. Wireless telegraphy may here prove an 
invaluable aid, and I am glad to know that instances 
have occurred where a ship’s captain, believing 
himself to be in proximity to a fog signal station 
has sent a wireless message requesting that the fog 
signal should be sounded for his guidance. This 
points to the necessity of every fog signal station 
being connected by telephone with the nearest 
‘‘open always” telegraph office. Here let me 
mention a matter which has scarcely had the attention 
it deserves. If it is important that all ships should 
be equipped for wireless telegraphy, it is quite equally 
important that every port should have an “ open 
always’ telegraph office in order that any wireless 
calls for aid may be communicated. and responded to 
at any hour of day or night. For example, it is little 
advantage for a ship to be fitted with wireless appara- 
tus if the ports between which she sails are shut off 
from possibility of receiving communications because 
their telegraph offices are closed. Yet this has been 
the case with certain night services between British 
ports. 








THE IMPROVEMENT OF THE RIVER TRENT. 


WirH the object of improving the navigable 
facilities of the river Trent below Nottingham a 
scheme, which will involve the expenditure of about 
£160,000, has recently been decided upon. The 
scheme comprises briefly the deepening of the river 
between Nottingham and Newark and the provision 
of locks in order to make the former city an inland 
port accessible for larger boats than can at present 
use it between this place and the river Humber. The 
necessary powers had been obtained to carry out the 
works, by the Trent Navigation Company in 1906, 
and a grant of £50,000 was recently promised by the 
Development Commissioners, if the Nottingham City 
Council would find the balance, but in view of pre- 
sent circumstances in connection with the war and 








the state of employment, the Commissioners have 
withdrawn the offer. At aspecial meeting of the 
Nottingham City Council held recently, however, it 
was decided to proceed with the scheme and to pro- 
mote a Bill in Parliament to enable the Council to 
take over the Navigation Company’s powers over 
that portion of the river on which the works would 
be situated. 
vest the reserve funds of the gas and other municipal 
undertakings in the enterprise. 


The Trent Navigation comprises three sections : | 


—First, the section above Nottingham; secondly, 
the section between Nottingham and Newark ; and, 
thirdly, the portion from Newark to Gainsboro’, 
below which place the river is under the juris- 
diction of the Humber Conservancy Board. The 
uppermost limit of navigation is where the Trent 
and Trent and Mersey Canal join near Sawley. 
Further down there are junctions with the Lough- 


With this object, it is proposed to in- | 


| 
obtained powers to dredge and otherwise improve 
the watercourse, and also to acquire under lease {}\o 
Newark Navigation, which had been constructed by 
a body of Commissioners appointed under an Act 
passed in 1772. In 1906, again, the company obtained 
powers to construct additional locks and weirs, and 
the new lock at Cromwell was built under them. ‘The 
situation of this lock is shown on the plan—Fig. | 
and general views of the entrance are given on 
page 138. 

This was the first of a series of further similar jy). 
| provements which are to be carried out under {he 
present scheme and a few particulars of the work 
will be appropriate. The length of the lock is 18sft, 
between the gates, and the width is 30ft. These 
dimensions were adopted in order to provide acco). 
modation, at one time, for four of the present standard 
Trent boats—or one tug and three boats, as is cus. 
tomary in the navigation of the river. The sills of 
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Fig. 1—TRENT NAVIGATION IMPROVEMENT 


borough Navigation, which gives access vid the 
Loughborough and Leicester Navigations to Leicester, 
and thence to London by the Grand Junction Canal. 
There is a further junction with the Erewash Canal, 
giving access to the coalfields of Nottinghamshire 
and Derbyshire. For the seventy odd miles between 
Newark and the Humber ports the traffic is hauled 


by means of twin-screw tugs of 150 horse-power, | 


but above Newark, owing to the shallowness of the 
river at certain times, tugs of the tunnel type with 
two propellers have to be used. 

That the Trent has always been more or less 
navigable there is a fair amount of proof. A volume 
on the *“‘ New State of England under their Majesties 
King William and Queen Mary,” published in 1691, 
states that the Trent “in its course waters these 
three chief places, Nottingham, Newark, and Gains- 
borough,” while it seems certain that a century earlier 
vessels of fairly large tonnage were able to approach 
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the gates are placed at such levels as to ensure in 
any dry period a minimum depth of water of 6ft., 
and the walls and gates are carried to a sufficient 
height to enable the lock to be navigated in flood 
time. A weir with shutters hasbeen provided. Prac 
tically the whole of the work was carried out in 
Portland cement concrete, the ballast for which was 
obtained from the excavation for the lock. The 
walls have a maximum height of about 30ft. from the 
bottom of the foundation to the coping level and were 
built in heavily timbered trenches. They are con 
tinued for an adequate distance both above and 
below the lock so as to form still water approaches 
| into which the boats can be safely run and brought to 
a standstill if required before entering the lock 
chamber proper. 

The present proposal is to make the river Trent 
available for 100-ton boats right through from 
Nottingham to the Humber by improving the con- 


Pig. 2—PART OF THE PROPOSED WORK 


Gainsborough, for it was aboard a Dutchman in 
1608 that some of the Pilgrim Fathers and their 
families were able to escape to Holland by embarking 
afew miles below the town. It is, however, in an 
Act of Parliament passed in 1699 that the Trent is 
referred to as a navigable river, although the use of 
the waterway under the direction of an organised 
corporation does not appear to have come into 
existence for a further century or so. The original 
company of proprietors of the Trent Navigation was 
formed in 1783, and it was authorised to carry out 
certain improvements of the river, such as the con- 
struction of a hauling path, in consideration of 
which it was permitted to collect tolls on traffic 
passing over the river. Subsequently extended 


powers were obtained to construct locks and cuts at 
Sawley, Cranfleet, Beeston and Holme-Pierrepont. 
No further developments of note seem to have 
occurred until as recently as 1887,when the company 


dition of the waterway between Newark and Notting- 
ham. This will necessitate a considerable amount 0! 
dredging and four new locks, which alone will cost nearly 
£100,000. Below the present Trent Lock at Notting- 
ham the two miles of river will require little or no 
deepening to accommodate the 100-ton boats, but 
the Holme Lock above mentioned will have to be 
replaced by a new one of a more commodious type. 
Between this lock and the neighbourhood of Fiskerton 
—about 14} miles—the river is both shallow and 
swift, the depth of water in times of drought not 
exceeding 2ft. 3in. In this section there is a fall of 
21ft., or 17in. per mile, and the proposal is to provide 
three additional locks and weirs—as shown on the 
accompanying map, Fig. 1. The locks will be situated 
at Stoke Bardolph, Gunthorpe and Hazleford. Below 
Fiskerton, where the fall of the river is less and the 
river consequently runs much more leisurely, the 
‘amount of dredging to be carried out will be less. A 
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typical stretch of the work is shown in Fig. 2. 

At Newark, 23 miles below Nottingham, there are 
two locks, the Town Lock and the Nether Lock. 
he Town Lock is sufficiently large to accommodate 
100-ton boats on all occasions, but shortage of water 
ij; sometimes experienced over the upper sill of the 
Nether Lock, and as the lock is placed at an awkward 
angle to the river, it has been decided to build a new 
lock similar in design to the other new locks, at an 
estimated cost of £10,000. 

The new works will be carried out by Mr. F. 
Rayner, A.M. Inst. C.E., the engineer and general 
manager of the company, in conjunction with the 
city engineer of Nottingham. 

In addition to the above works, the company is 
also erecting on the canal side in Nottingham a 
large goods depét at a cost of £20,000. It will be six 
storeys high, with a frontage of 225ft. and a width 
of 72ft. The total height of the building from the 
level of the water to the top of the parapet will be 
76ft. The warehouse will be equipped with electrical 
hoists and all the appurtenances which help to provide 
imeans for the rapid handling of goods. 








THE LONDON COUNTY COUNCIL ELECTRICITY 
BILL. 


THE latest attempt of the London County Council 
to deal with the problem of the electricity supply 
of London has, for the time being at any rate, been 
abandoned. On November 10th last the Council 
passed a resolution by a large majority sanctioning 
the promotion in the present session of Parliament 
of a Bill embodying the proposals formulated by its 
Special Committee on Electricity Supply ; but by 
the terms of the Borough Funds Act of 1872 it was 
necessary that that resolution should be subsequently 
confirmed by a vote of an absolute majority of the 
full membership of the Council. At last Tuesday’s 
meeting this majority was not forthcoming, with 
the result that the Bill will not be introduced this 
year. Our readers are aware of the general outline 
of the Council’s scheme. It was a development of 
the proposals put forward in a report made by Messrs. 
Merz and McLellan in the early part of last year, and, 
broadly speaking, it comprised the constitution of a 
central authority to be responsible for the whole 
electrical supply for an enormous area, including not 
only London itself, but districts outside it as well. 
This authority was to be empowered to build generat- 
ing stations, to acquire existing generating stations, 
and to standardise the supply of electricity over the 
whole area. The idea was, apparently—we say 
apparently, for the particulars published by the 
Council by no means made everything clear—that 
eventually the majority of the present supply stations 
should be shut down altogether, and only some of the 
larger installations retained, these in course of time 
being turned into sub-stations. It was anticipated 
that it would be possible to acquire existing under- 
takings by agreement; but it was not definitely 
stated whether it was intended to acquire them all 
or whether some were to be supplied in bulk so as to 
become purely distributing agents. In fact, the 
outside world was left very much in doubt regarding 
inany details. It was certain, however, that the 
Authority was not to be actively engaged in the pro- 
duction and distribution of electrical energy. It 
was to depute this part of the work to a private com- 
pany which was to act entirely under its direction 
and not to be a free agent at all. 








RAILWAYS IN CHINA. 
No, X.* 

(By our Special Commissioner.) 

PEKING-HANKOW RAILWAY. 


THe Peking-Hankow Railway is one of the two 
main trunk lines between the Yangtze River and the 
capital city. It is the elder of the two, the shortest, 
and the most picturesque. The southern terminus 
is 400 miles further up the river than Pukow, the 
terminus of the other. From Shanghai to Peking 
there are three routes—one by sea to Tientsin and 
thence by rail, one by rail altogether, except for the 
ferry across the Yangtze from Nanking to Pukow, 
and the third by river steamer to Hankow and from 
Hankow to Peking by the line under discussion. 
The all-rail route is the fastest, but the tourist who 
only passes through will find it most pleasant to take 
the river-rail route vid Hankow, although it is two 
days longer. In common with all the larger lines 
in China, this one has a story and was the subject, 
in its inception, of financial strife and political in- 
trigue. Every railway scheme proposed for China 
since 1863, when Sir MacDonald Stephenson, one of 
the pioneers of the Indian Railways, first propounded 
his, has embraced Hankow and Peking, the commer- 
cial and political capitals of the empire. Sir Mac- 
Donald’s proposal embraced a line from Hankow to 
Shanghai eastward and from Hankow to India 
westward. His route for reaching Peking took a 
line almost identical with the present Tientsin- 
Pukow Railway. But the idea of direct communica- 
tion between Hankow and Peking took definite form 
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about 1895. It was first proposed that Chinese 
capital should be employed, but that was not forth- 
coming. Preliminary arrangements were made with 
an American syndicate in 1896, and Captain Rich 
surveyed the route, starting from Hankow in Novem- 
ber of that year and reaching Peking in March, 
1897. When this became impressed on the repre- 
sentatives of other countries competition set in. 
The following quotation from the report of Sheng- 
Kung-Po, Director-General to the Imperial Authority, 
is taken from Mr. Kent’s book, “‘ Railway Enterprise 
in China ” :—‘‘ Negotiations were first opened with 
American merchants, which failed owing to their 
demanding too many powers. Then with British 
merchants, who were very much the same. Some 
Belgian merchants approached us through the 
medium of the Belgian Consul at Hankow, and 
matters were discussed. The several important 
points that were wrangled about with the British 
and Americans were brought forward, and our de- 
mands were all agreed to without further discussion. 
We came to the conclusion that Belgium was but an 
iron and steel manufactory, and acknowledged to be 
a small country with no wish for aggrandisement, 
and that borrowing money from them would be most 
advantageous and attended with but little risk. So 
we left the British and Americans alone and took up 
the Belgians.” 

There was a great deal of protestation, but the 
agreement was ratified in due course. The result 
of the British protest was the securing by the British | 
Government of the concessions for “‘ the lines radiat- 
ing from Shanghai under negotiation by the British 
and Chinese Corporation—the Canton-Kowloon 
line, and the lines projected by the Peking syndicate 
in Honan and Shansi.” A 5 per cent. loan of 
112,500,000f. was duly issued, the greater part of it 
being taken up in Paris. Hence the capital is Franco- 
Belgian. The loan was to be amortised in 20 years 
from 1909, and the Chinese Government had the right 
in 1907 or thereafter to repay the whole, which it did. 

The agreement gave the syndicate practically full 
control of the line till redemption took place, and 
20 per cent. of the profits of the line after paying 
working expenses. The terms are in effect the same 
as those of the Shanghai-Nanking Railway. The 
north terminus had been fixed at Lukouchiao, about 
10 miles south-west of Peking, for although the 
Imperial authorities were now anxious for trunk lines, 
they still withstood the attempts to lay rails into the 
sacred city. The Peking-Mukden line was already 
within a dozen miles of it, but permission to enter 
was withheld. 

The syndicate commenced work in 1900, M. Jadot 
being the engineer-in-chief. The delay in getting to 











work had made the director-general impatient. A | 
survey of the northern section had been made by | 
Mr. Kinder in 1896, and when his own line could pro- 
ceed no further north he, under instructions from 


Lukouchiao to Chien-men, which is one of Peking’s 
gates. Here I should explain that this line is known 
by four names, each being a combination of the first 
syllables of the northern and southern termini at 
various periods as its history developed—Luhan, 
Chinghan, Kinhan, and Pehan. Each ends with 
han, meaning Hankow. Pehan is short for Peking- 
Hankow, and so with the others. 

From Pao-Ting Fu to Hankow is 1068 kiloms. 
This section was built by the Belgian syndicate, as 
well as 100 kiloms. of branch lines, say, 664 miles of 
main line and 62 of branch lines, a total of about 726. 
If to these figures be added the 11 miles built by the 
military engineers and the 80 miles built by the 
Peking-Mukden Railway, the length of the main 
line from Peking to Hankow is found to be 755 miles 
and the total with branches 817. The gauge is 
standard, of course. The rails are 80lb. The 
sleepers are of wood. A plate or “shoe” is placed 
between the sleepers and the rail and the fastening 
is by screws. These are being gradually replaced 
by spikes, and the shoes also are being removed. 
It was found that the Chinese unscrewed and stole 
so many screws that it was impossible to keep pace 
with them. Spikes are stolen too. The annual 
loss on: this line through petty larceny is over £1000 
in spite of the payment of an equal amount for police. 
The shoes were no wider than the rail foot, and as 
they lay with the grain of the wood, they were worse 
than useless. The rail joints are square. 

The formation is about 19ft. at ballast level, and 
is carried well up all through, so that flooding is 
well-nigh impossible. The ballast is mostly smooth 
river-bed stones, and it is far from being generously 
applied. Indeed, some parts of the line are still 
sand ballasted. The ballast is got from pits or 
quarries in old river beds, for the beds of rivers shift 
continually in China. There are few cuttings, the 
country being easy, and the contour being followed 
with almost slavish faithfulness, so that for long 
stretches one can see the rails glistening in the sun 
and undulating with the country. It is an easy way of 
making a railway, and reminds me of South Africa, 
where the same rule is followed. There you will 
find grades of 1 in 40 because the country lies that 
way, and so long as it meant nothing steeper no one 
troubled. Here grades are not carried beyond 
15 mm. in 1 m. (say, 1 in 66), but this is steep for 
China, and should have been avoided, especially 
seeing that it must form a permanent cost factor in 
the running of a trunk line. The difference in build- 
ing a line across the veldt in South Africa and across 
the loess in China is that the formation must always 
be kept a few feet above the ground level in China, 
to prevent flooding, while in Africa the rails may 
practically lie on the surface with a drain on one side 
or both. The sharpest curve has a radius of 500 m. 


The question of signals has not escaped the con- 
fusion commen to all things affecting China. 
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the director-general, proceeded to build southward 
toward Hankow. Thus, when the Belgian syndicate 
got to work in 1900 80 miles of the line had been com- 
pleted—from Lukouchiao to Pao-Ting-fu. This 
work was carried out by Mr. T. J. Bourne with capital 
supplied by the Peking-Mukden Railway. The 
formation here is for a double track, although only 
one is laid. Some work had also been done at the 
southern end, a few miles of the line having been 
laid by Chinese engineers. This and the northern 
section were taken over by the Belgian syndicate 
when it began construction work. 

During the military occupation resulting from 
the Boxer raid in 1900, opportunity was taken by 








the French military engineers to force the line from 


RIVER BRIDGE 


Kinder is said to have had unusual ideas on this 
subject in the early days of the Peking-Mukden line. 
From whatever cause, I have been repeatedly told 
that on that line the arm of a signal standing straight 
out at right angles to the post meant “ clear,’ and 
vice versé. When I was in Tientsin I heard serious 
arguments on the question of lights for home and 
distant signals, and Mr. Dorpmiller seems determined 
to try a yellow or green light instead of a red one in 
his distant signals. He says no one must be encouraged 
to pass a red light, and as a train is supposed to draw 
inside a distant signal standing at danger the driver 
must disregard the true significance of a red light in 
so doing. Reminded that the distant signal at danger 
became the protection of the train drawn inside it, 
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he said it was a choice of evils, and that with Chinese 
drivers of small experience they must have the red 
light respected. I shall not be greatly surprised 
if green or yellow is adopted on one section of the 
Tientsin-Pukow line, while red remains in force both 
north and south of it, with through trains covering 
the whole distance. However, on the Peking- 
Hankow line the whole question has been in abeyance 
till now, and only a few signals have been erected 
at principal stations. It is at last decided to erect 
home and distant signals at every station and crossing, 
and these are being made at Tongshan to ensure that 
in every respect they shall be the same as those on the 
P.M. line. For, after considerable controversy, the 
P.M. adopted the English style of signalling, and 
this, with the exception of the proposed innovation 
by Mr. Dorpmiller, is likely to become the rule in 
China. 

There are only two tunnels on the Peking-Hankow 
line, one 340 m. at kilom. 170 and one 324 m. on the 
south of the Yellow River at kilom. 677. There are 
1285 stone bridges and culverts and 875 iron bridges, 
large and small. I have not the aggregate length, 
but it must make a considerable percentage of the 
whole line distance. The most interesting bridge 
in China is that over the Huang-Ho, or Yellow River, 
between kilom. 663 and kilom. 667. This is the 
longest bridge in the East and the third longest in 
the world. The following figures are from Whittaker, 
except those about the Yellow River bridge : 





Mis. yds. 
Tay Bridge ana ees eal a LAE eee 73 
NERD (ne (ess 155 he ot Dhak bee 0 
Yellow River Bridge 1 1531 
Forth River Bridge en 1 1005 
Missouri River Bridge .. .. . 1 784 


The total length is 3010. 208 m. (just over 3 kiloms.). 
There are fifty through spans, each 31.30 m. long, 
and fifty-two deck spans of 21.01m. They are 
carried on piers made up of built girder frames sup- 
ported by cast iron screw piles, the spans being joined 
by distance pieces, as shown on the accompanying 
photograph—see page 131. The columns were sunk 
separately and built up and braced as depth was at- 
tained. They are about 12in. diameter. The length 
is about 50ft., and they are sunk into the river bed 
to an average depth of about 30ft. The upper sec- 
tions are tied below the joints by channel irons and 
braced with screw tension rods. Under these 
channel iron frames large stones are placed to form 
a rest, and these, again, are protected by mats and 
stone filling, wooden fender piles being driven tri- 
angularly in front where the current is strong. 

The bed of the river is shifting sand. There are 
two distinct ‘‘ scours ’’ where the water is deep and 
the current exceptionally strong, and special precau- 
tions are taken at these places. When the river is 
in flood these “‘ scours ’’ will sometimes deepen 10ft. 
or 12ft. So far no serious damage has been done, and 
beyond strengthening the protection occasionally 
here and there after a flood no special expenditure 
for maintenance has been incurred. This screw pile 
bridge has been the subject of much adverse comment. 
It was decided upon after a careful study of all the 
conditions. It was found by borings that no firm 
bed could be reached and by observation that the 
sand bottom was continually moving and the channels 
changing. 

The Yellow River is known as “ China’s Sorrow.” 
Its course changes at irregular intervals, and so 
completely that its old beds can be seen several 
hundreds of miles apart. Unlike most rivers, it 
flows on an elevated part of the country and, instead 
of the railway having a declination approaching it, it 
actually rises for many miles to reach it. In the six 
miles on the Peking side the country rises about 
10 m. towards the river, and on the Hankow side it 
rises 6 m. in the same distance. Add to this the fact 
that the whole country is covered with loess—a 
sandy alluvial deposit (some call it boreal)—to an 
unknown depth, and that the bed and banks of the 
river are of this, without a stone or any clayed 
material for hundreds of miles, and some idea may be 
formed of the anxiety of the engineer who first pro- 
posed to build a bridge of 3 kiloms. across this river. 
The body of water is immense, and when a break 
occurs the land is devastated over large areas. The 
bridge, however built, must have been somewhat in 
the nature of an experiment, and M. Jadot did wisely 
and well to adopt the least expensive method. After 
all, there is a good deal to be said for the man who 
risks his reputation. Even when he fails he com- 
mands admiration, unless his risks were those of 
ignorance or conceit. The screw pile bridge over 
the Yellow River has every evidence of stability 
enough, excepting to the eye accustomed to imposing 
masonry piers. There is no perceptible movement 
when the train passes over it. I noticed that the 
speed was reduced to about eight miles an hour, but 
this caution is more on account of possible obstacles 
or depredations committed by the Chinese pedestrians, 
than for any suspected weakness in the structure. 
For the bridge is the public road, as, indeed, the rail- 
way is from end toend. I spoke to a British engineer 
who two years ago made an independent survey of 
this bridge, and he assured me that no movement 
whatever had taken place, but that level and line 
throughout were both perfect. I had no instruments 
with me, but to the eye these things were so. 

The position of the bridge was carefully chosen. The 
approach from the south is through a tunnel, which 





opens almost immediately on the bridge. The hill thus 
pierced is of loess, and is part of a kind of range of hills 
of this material. This being on the wash side of the 
river, it is not expected that any movement will 
take place there. At the same time it would surprise 
no one should the whole river have disappeared some 
morning owing to a break further up. In this case 
the engineer would be able to bank across the deserted 
bed and remove his screw pile bridge to wherever 
the river chose to run. And here I should say that 
the builder of this bridge never spoke of it as a per- 
manent structure. Yet, I venture to think, it will 
stand as long as some that have cost three times 
more money per metre. This bridge cost 13,000,000f. 
(or £520,000). I am not sure how long it was in 
building, but it was formally opened for traffic in 
November, 1905. The line on both ends was open a 
year before. 








THE ALABAMA POWER SCHEME. 


Tue Alabama Traction, Light and Power Company 
was formed in 1912 for the purpose of developing the 
water powers of Alabama. It controls and has 
combined with it the Alabama Power, the Alabama 
Power Development, and the Alabama Inter-State 
Power Companies, and has purchased and now 
operates electrical undertakings in five cities—-New 
Decatur, Huntsville, Anniston, Talladega, and Attalla. 
The company intends to build a number of hydro- 
electric plants with an aggregate capacity of 500,000 
kilowatts, and to construct 800 miles of transmission 
lines, extending into every part of the State, and the 
electrical energy will be supplied to public and private 
power and lighting consumers as well as to electric 
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Fig. 1—POWER STATION ON THE ALABAMA RIVER 


traction systems. The company has _ purchased 
several power station sites, but so far only two new 
stations have been built—the Gadsden steam station 
and Lock 12 hydro-electric plant on the Coosa River, 
which will ultimately have a capacity of 80,000 
kilowatt-ampéres. Besides these two stations there 
is a 1500-kilowatt water plant at Jackson Shoals 
and steam plants in the cities just referred to. The 
Lock 12 installation is situated between Birmingham 
and Montgomery, the largest and most important 
cities in the State. The former is known as ‘ The 
Pittsburg of the South,”’ and possesses vast iron and 
steel industries, whilst the latter, the capital of the 
State, is famous for its cotton trade. The map— 
Fig. 1—shows the position of Lock 12 and other 
stations and the places which the transmission lines 
will serve. The Lock 12 station involved building a 
gravity type dam nearly 1400ft. long and 80ft. high, 
making available a water head of 68ft. The power 
house—see Figs. 2 and 3—forms a part of the main 
dam. It is 324ft. long and 80ft. wide, and is situated 
on the west bank of the river. A lock for navigation 
purposes has been built on the east bank beyond the 
end of the main dam, by cutting a channel through 
a natural depression. 

Four 17,500 horse-power vertical single-runner inter- 
mediate-pressure Morris turbines, which are the largest 
turbines of the kind in the country, operating under 
a head of 68ft., have been installed, and sufficient 
space is available for two other units of the same 
capacity. The runners of these turbines, which 
are of cast iron, are 13ft. 3in. in diameter, and run 
at a speed of 100 revolutions per minute. It is said 





that this type of turbine is not only highly efficient 
and very simple, but it also costs very little to main- 
tain. Spiral castings and draught tubes for the units 
are moulded directly in the concrete of the power-house 
sub-structure. The thrust bearing is situated above 
the generator and is very accessible. The weight of 
the generator shaft, rotating field and turbine runner 
is transmitted to a generator supporting ring, the 
lower surface of which rests upon the cast iron speed 
ring surrounding the runner, this weight in turn 
being transmitted through the vanes of the speed 
ring to the concrete foundation below. 

A passage leads down from the generator floor to 
the operating deck just above the head cover of the 
turbine, and on this operating deck is placed all tho 
operating mechanism of the turbine, consisting of 
two horizontal operating cylinders or servo-motors 
connected through reach rods, an operating ring, 
links, and levers to the upper ends of the guide vanv 
shanks, which project through the stuffing-boxes in 
the head of the cover. The manufacturers claim for 
this type of turbine a higher efficiency than has been 
obtained before regardless of type, speed, or head 

Each turbine is directly connected to a three-phas:: 
60-cycle 13,500 kilovolt-ampére 6600-volt Westing- 
house alternator, constructed on simple lines. A 
cast iron speed ring is bolted above the draught tube, 
and to this is bolted a cast iron foundation ring, 
which extends up to the generator floor level. Th: 
generator is placed directly on this ring, so that the 
load is transmitted directly to the solid foundations 
through the speed rings. This makes the erection 
of the units very simple, for when the speed ring is 
correctly set all the other parts are compelled to linc 
up properly. The main bearings are of the Kings- 
bury type. The exciters, which are directly con 
nected to the main alternators, are 150-kilowatt 
250-volt machines, the armatures being connected to 
the field windings of the main generators through 
double-pole throw switches, the only exciter leads 
that are taken to the main switchboard being the 
field leads, which are joined up to the usual regulating 
resistances. For emergency service a 150-kilowatt 
motor generator exciter is used, and arrangements 
are made so that it can be connected to any generator. 
The latter are connected star fashion with a neutral 
connection. Eight thermo-couple exploring coils 
are fitted to each generator. 

All the switch-gear was supplied by the American 
General Electric Company. Each generating unit 
may be connected by an oil switch either doubly to 
its own bank of transformers or to a 6000-volt trans- 
former bus-bar. As shown in Fig. 3, the high-tension 
switches are situated on the upper floor of the power- 
house above the main generators. Each bank of 
transformers consists of three single-phase oil-insu- 
lated water-cooled 60-cycle 4500-kilovolt-ampére 
6600 to 110,000-volt transformers, delta connected on 
the low-tension side and star connected on the high- 
tension side, and at present there are four banks of 
these transformers—one for each generator. On the 
low-tension side these transformers may either be 
connected to a generator or to a transformer bus-bar, 
and on the high-tension side either to an outgoing 
110,000-volt line or to a 110,000-volt bus-bar, which 
permits any machine or any transformer bank to be 
put on the line. A complete water-cooling system is 
installed for the transformers, and also an oil-filtering 
drying outfit. Aluminium cell electrolytic lightning 
arresters are placed on the roof. 

Two double-circuit 110,000-volt transmission lines 
are under construction, the towers for which are 
being manufactured by the American Bridge Com- 
pany. One line goes directly from the Lock 12 
generating station to the Birmingham sub-station, 
a distance of 50 miles, and the other crosses the river 
and goes via Sylacuga, Talladega, Jackson Shoals, and 
Anniston to Gadsden. Each line consists of a No. 00 
copper seven strand conductor drawn to 55,000 Ib. 
tensile strength. Six-dise Thomas, Lock, or Ohio 
Brass insulators are used for suspension, and seven- 
disc for the strain insulators. It was found when 
six-disc units were tested whilst dry that 350,000 
volts could be applied before they flashed over and 
225,000 volts when the discs were wet. The insula- 
tors are designed so that they flash over before they 
puncture. The mechanical strength test was a ten- 
sion of 5000 lb. applied in line with the axis of the 
insulator, and it was specified that samples tested 
to destruction must not fail under a pull less than 
10,000 Ib. 

The transmission line from Anniston to Gadsden, 
a distance of 27 miles, is a double-circuit line, erected 
on Miliken towers, the conductors having a horizontal 
spacing of 15ft. and a vertical spacing of 9ft. On 
an average these towers are spaced 7.8 to the mile, 
the longest span being 1990ft. and the average span 
672ft. The clearance between the lowest wire and 
ground is 25ft. This line carries a single earth wire, 
but all other lines carry two earth wires. The lines 
with two earth wires are standard lines on which 
three types of towers, designated A, B, and C, are 
used. They have No. 00 conductors, six-disc suspen- 
sion insulators, and seven-disc strain insulators, the 
minimum clearance between conductors and ground 
being 25ft. The conductors are spaced 10ft. in a 
vertical plane and 15ft. horizontally on the top and 
lowest arms, and 19}ft. on the middle cross arms. 
On rough country such as that from Lock 12 to Bir- 
mingham, the type “A” tower is used, which is 
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6sft. high and weighs 4500 1b. The spacing between | This form of foundation just mentioned is employed | On flat sections of the country traversed by trans- 


conductors is 10ft. vertically and 15ft. horizontally. for all the tower lines, and consists of a steel grillage | mission lines, such as between Anniston and Sylacuga, 
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Fig.2—PLAN AND ELEVATION OF LOCK 12 POWER HOUSE 


The towers have an all-metal footing 25ft. square, made up of steel angles. Concrete is only used for a light tower is employed, known as type “C,” a 

and are set 7ft. in the ground without concrete. The the foundations at river crossings. In wet and heavy tower weighing about 4700 lb. being erected 
at the end of every mile. The type “C” tower 
weighs 3600 Ib., is 65ft. high, and the spacing of the 
arms corresponds with that of the type “‘ A”’ tower. 
it carries two earth wires, and is designed for a normal 
spacing of 600ft. and a maximum span of 900ft. The 
base is 16ft. square. Between Jackson Shoals and 
Leeds use is made of these light towers. The line 
from Leeds to Birmingham corresponds with the 
line between Lock 12 and Birmingham, and its con- 
struction was started early last year. The type “B” 
strain towers, which are used at all angles over 3 deg. 
and up to 35 deg., weigh 4700 lb. and the base is 
17ft. square. Otherwise they correspond with the 
type ““C” tower. On tangents the type “B” 
tower is used every 2} miles, and at these points 
the lines are strained. The right of way for the 
transmission lines is 100ft. wide. At sub-stations an 
extra heavy strain tower is used weighing 9000 lb., 
and at the point where the 22,000-volt line crosses 
the Coosa River a special double “‘ A’ type tower is 
employed. It is 80ft. high and the span at this point is 
600ft. At high water the distance between the wires 
—wNo.1 copper—and the surface of the water is 65ft. 
Where the Coosa River is crossed at Seddon, Ala., 
on the route from Jackson Shoals to Birmingham, an 
extra large rectangular tower is used, the span being 
1050ft. These towers are 130ft. high and weigh 
30,000 Ib. 

On a large power system such as this, continuity 
of supply is naturally of the utmost importance, and 
very careful attention was therefore paid to the 
telephone system. It was finally decided to carry 
the telephone lines on separate 22ft. creosoted poles, 
spaced at 175ft., and placed 10ft. from the right of 
way of the transmission lines. Six thousand-volt 
porcelain insulators on a single cross-arm support 
No. 8 hard-drawn wires, which are transposed at 
every fifth pole. Electrolytic lightning arresters 
are connected to all the 110,000-volt transmission 
lines at the points where they leave the generating 
stations and where they are connected to trans- 
formers, as at Anniston, Jackson Shoals, &c. Arresters 
are used on the 22,000-volt feeders at the sub-stations. 
Some of these are horn lightning arresters. All the 
distribution lines are worked at 22,000 volts. Single 
circuit lines are supported on creosoted pine poles 
with wishbone metal cross-arms and pin-type insula- 
tors. Double-circuit lines are carried on either poles 
or flexible towers of the Archbold-Brady type. In 
all cases the poles or towers carry an earth wire. 

A distribution pressure of 22,000 volts was chosen 
on account of the way in which the load centres are 

e | scattered. Near brick and cement works it has been 
found necessary on account of deposits of dust on 
the insulators—which naturally reduce the resistance 
when the surface is wet—to use insulators designed 
for 60,000 volts. 

Sub-stations have been erected at Gadsden, Annis- 
ton, and Jackson Shoals, also at Magella, on the 
| Leeds to Birmingham line. All these sub-stations 
are supplied with current at 110,000 volts. The 
| 22,000-volt sub-stations are at Talladega, Leeds, 
| Loveck, Alexander City, Gadsden, and Attalla.’ 
Te ee ee | Fig. 4 shows the lay-out of the Alexander City 
: | sub-station. 

base is 15ft. square, and the towers are designed for a | spongy places field stones are used above and below! The outdoor sub-station at the Gadsden steam 

normal span of 700ft. and a maximum span of 1200ft. | the tower footings. plant is designed to deal with four 110,000-volt trans- 
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mission lines. The plant in this station transforms 
ihe generating pressure of 2300 volts, which is the 
pressure at which the steam plant operates, either to 
22,000 volts or 110,000 volts, and it also transforms 


the 110,000-volt current obtained from the incoming | 


‘ransmission lines down to 22,000 volts. Two banks 
of single transformers having three windings are in 
ise, these being the first transformers of the kind 
nstalled in these parts. All the transformers and 
switches are of the outdoor type. Throughout the 
whole system outdoor sub-stations are employed, 
having capacities of 3000, 6000, and 10,000 kilovolt- 
impéres. A small brick building is provided for 
iccommodating the control apparatus and meters. 
in all the large stations with capacities of 10,000 
kilovolt-ampéres and over a spare transformer is 
employed, while in the smaller stations the trans- 
formers are connected mesh fashion, so that in the 
event of one of the transformers failing the others 
can be operated at reduced loads. To enable faults 
in the transmission lines to be readily located and 
repaired, the lines are sectionalised at every trans- 
forming station, or at about every 25 miles. 

The Gadsden stream plant is situated on the 
bank of the Cossa River about two miles from the 
city of Gadsden. Its construction was commenced 
by the Alabama Power Development Company, 
which worked to the plans of Sargent and Lundy, 
of Chicago, in November, 1912, and power was de- 
livered from the station in July, 1913. For a plant of 
this capacity, viz., 12,500 kilovolt-ampéres, the time 
taken for construction was remarkably short; in 
fact, it is considered a record, especially as the work 
was frequently interrupted by floods. The station 
was constructed in order to build up a load whilst 
the water-power system was being developed and as 
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pressures the current is transmitted over the double- 
circuit transmission lines erected on wood and steel 
poles, as already described. The capacity of the 
cables between the general plant and sub-stations is 
sufficient to enable one pair of cables to be put out 
of action for repairs. All the control switches and 
switchboards are situated in the main power-house. 

In the boiler-house there are six 600 horse-power 
Babcock boilers fitted with Murphy stokers, and 
working at a pressure of 185 lb. per square inch. 
Coal is dumped from cars running on a trestle into a 
coal storage yard, having a capacity of about 2800 
tons, where it is handled by a travelling crane with a 
two cubie yard grab bucket, which dumps the coal 
into a crusher and hopper above the boilers. The 
steam plant is laid out on the unit system, the boilers 
being set in three pairs and arranged so that any 
pair can supply steam to either of the turbines. 
The steam pumps and other steam-driven auxiliaries 
are duplicated and arranged so that any one unit can 
serve either of the turbines, pair of boilers, or con- 
densers. The feed pumps are of the Worthington 
reciprocating type, and the dry-vacuum pumps 
of the Laidlaw-Dunn-Gordon type. 

Steam from the turbines is admitted to a vertical 
surface condenser placed in a pit directly under the 
turbines. Circulating water is pumped from the 
river near the station by centrifugal pumps driven 


by Terry steam turbines, the water returning to the | 
river by gravity. A condenser has been installed | 


for each turbine, and each condenser has separate 
circulating pumps. 

On page 134 some illustrations of the Lock 12 
station and one of the sub-stations are given. Fig. 5 
is a general view of the dam and power-house on the 


upstream side, Figs. 6 and 7 the power-house on the | 
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Fig. 4—ALEXANDER 


a reserve plant. From observations taken over a 
period of 14 years it appears that the steam plant 
will increase the permissible sale of primary power 


on a 50 per cent. load factor basis by about 20,000 | 


kilowatts. The station has a concrete substructure 
and a brick and steel superstructure, and the floor 
on which the machinery is erected is about 10ft. 
above the ground, and is divided practically in the 
centre by a curtain wall, which separates the turbine 
room from the boiler-house. The generating plant 
consists of two 6250 kilovolt-ampére horizontal 
Curtis turbo-generators. The boiler feed pumps 
and dry-vacuum pumps for the condensers and a 


100-kilowatt turbo-exciting set are situated between | 


the turbine and boiler rooms. A 100-kilowatt motor- 


driven exciting set is also fitted near the main switch- | 


board. The main switchboard consists of twelve 
panels, on which are mounted all necessary indicating 
and recording instruments. A 35-ton Niles crane 
has been erected for dismantling the turbines and 
generators. 

The generators, which were built by the General 
Electric Company, are three-phase 2300-volt 60-cycle 
machines, and they run at 1800 revolutions per 
minute. They are connected to the control room 
and switchboard by cables carried in ducts through 
the concrete floor and on supports of the ceiling of 
the basement. The outgoing 2300-volt lines leave 
the station for the outdoor sub-station through a 
tunnel in the form of three pairs of three-phase cables, 
and terminate in a roomy manhole at the outdoor 
sub-station, which is about 400ft. above the power- 
house. Delta connections are made in this manhole, 
and leads are taken to the transformers, which raise 
the pressure to 22,000 and 100,000 volts, and at these 
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CITY SUB-STATION 


downstream side, and Fig. 8 the Magella sub-station 
| on the Leeds-Birmingham line. 

| The engineering work of the company is carried 
out under the supervision of a staff of engineers with 
| offices at Birmingham, Ala. 


|Mr. W. E. Mitchell is the chief electrical engineer, 
and Mr. O. G. Thurlow the designing engineer. The 
| President of the Alabama Traction, Light and Power 
|Company is Mr. James Mitchell. Mr. Frank S. 
Washburn is president and Mr. J. W. Worthington 
vice-president of the Alabama Power Company. 








SHIPBUILDING IN 1914. 


THE annual summary, prepared by Lloyd’s Register, 
of the world’s shipbuilding during the year 1914 has been 
issued, and in accordance with our usual custom we give 
in what follows an abstract of its contents. It should be 
pointed out that the summary does not include particulars 
of vessels of less than 100 tons gross and that it takes into 
account only vessels that were launched in 1914, whether 
they were completed during the year or are still under 
construction. On account of the war it has been found 
impossible to give full figures for the whole of the year 
1914 in respect of several countries, and for the same reason 
warship tonnage has been excluded throughout the 
summary. 

It appears that during 1914, 656 vessels of 1,683,553 tons 
gross—viz., 621 steamers of 1,674,358 tons and 35 sailing 
vessels of 9195 tons—were launched in the United King- 
dom. The sailing ship tonnage was composed, however, 
almost entirely of barges and similar craft. The output 





showed a decrease of 248,600 tons on that of last year, 
which was the highest ever reached. Practically the whole 





Mr. E. A. Yates is the | 
| chief engineer, Mr. E. L. Sayers his chief assistant, | 


of mercantile tonnage in the United Kingdom during 1914 | 


of the tonnage launched was composed of steel steam 
tonnage. Of the total output, 75% per cent., or 1,273,530 
tons—1,267,707 steam tons and 5823 sailing tons—was 
built for registration in the United Kingdom. The 
amount of tonnage launched for other countries during 
1914 was 410,023 tons, forming 24} per cent. of the total 
output, as compared with over 214 per cent. in 1913, 
nearly 24 per cent. in 1912, 224 per cent. in 1911, 194 per 
cent. in 1910, 242 per cent. in 1909, 40 per cent. in 1908, 
and 34 per cent. in 1907. The tonnage intended for the 
British Colonies amounted to 36,736 tons. Of other 
countries, Holland provided the largest amount of work 
for the shipbuilders of the United Kingdom, viz., 15 
vessels of 88,097 tons—nearly 5} per cent. of the total 
output. Norway occupied the second position with 
67,827 tons, being followed by Greece—41,543 tons—and 
Belgium—35,951 tons. 

The number of steamers of 6000 tons gross and upwards 
launched in the United Kingdom during 1914 slightly 
exceeded the average of the previous three years. During 
the three years, 1911-13, 206 vessels of such a tonnage 
were launched in the United Kingdom, showing a yearly 
average of 69 vessels ; and of the total number 54 were of 
10,000 tons and upwards, the yearly average being 18. 
| The returns for 1914 show that 71 vessels of 6000 tons and 
| above were launched. Of these 13 were over 10,000 tons 
| each, the largest being the White Star liner Britannic, of 
| 47,500 tons, the Holland-Amerika liner Statendam, of 
| 32,500 tons, and the Belgenland, of 26,500 tons. The 
| following are the other vessels of 12,000 tons and upwards, 

viz.:—Orbita, 15,500 tons gross ; Almanzora, 15,300 tons 
| gross ; Euripides, 14,947 tons gross ; Transylvania, 14,315 
|tons gross; Tuscania, 14,000 tons gross; Missanabie, 
12,469 tons gross ; Matagama, 12,000 tons gross. 

The average tonnage of steamers launched in the 
United Kingdom during 1914 was 2696 tons; but if 
steamers of less than 500 tons be excluded the average 
of the remaining steamers reached 4460 tons gross, which 
is a considerable advance on the mean of the averages of 
| the five previous years. 

Of the vessels launched in the United Kingdom 11 are 
capable of a speed of 16 knots and above. The fastest 
are the turbine vessels Princess Irene and Princess Mar- 
garet, for the Canadian Pacific Railway Company, and 
one other turbine steamer intended for service in the 
English Channel, all designed for a speed of 23 knots. 

Of the larger steamships mentioned above, six, viz., 
Britannic, Statendam, Belgenland, Orbita, Almanzora, 
and Euripides, with a total tonnage amounting to 152,247 
tons, are fitted with a combination of reciprocating engines 
and steam turbines. Nine steamers were launched, with 
a toal tonnage of 57,305 tons, which will have steam turbine 
engines only. As showing the trend of engineering pro- 
gress it may be mentioned that all these vessels will be 
fitted with geared turbines. The launches for the year 
also include 7 vessels, of a total tonnage of 28,898 tons, 
fitted with internal combustion engines, the largest being 
the Elbruz, of 4881 tons. In addition, 10 small vessels 
of under 300 tons each, and 1 of about 600 tons, also fitted 
| with motors, were launched during the year. 
| Of steamers being built on the Isherwood system of 
| longitudinal framing, 25 were launched during 1914, with 
|@ gross total tonnage of 157,488 tons. Including 19 of 
these vessels, with a tonnage of 127,406 tons, there were 
launched during the past year 27 steamers, of 162,872 tons, 
for the carriage of oil in bulk. The returns also include 
5 vessels of other special constructional design ; 180 steam 
trawlers and other fishing vessels ; 20 tugs ; besides a large 
number of dredgers, barges, and other vessels designed 
| for channel, river, and other special services. 
| The Clyde district occupied the first place among the 
| shipbuilding centres of the country, showing an output 
of 444,621 tons—Glasgow 288,103 tons and Greenock 
196,518 tons. Then followed the Tyne—315,585 tons, the 
Wear—277,528 tons, Belfast—239,819 tons, Middlesbrough 
—137,165 tons, and Hartlepool—124,419 tons. 

As regards the movement of the shipbuilding industry 
during the course of 1914, the returns show that, at the 
opening of the year, 1,956,606 tons were being built in the 
United Kingdom. The returns for the March quarter 
indicated a decrease of about 66,000 tons in the work in 
hand, and the June returns showed a further decrease of 
nearly 169,000 tons. There was practically no change 
| in the September figures, but the year closed with another 
| decrease of about 95,000 tons, thus showing a total de- 
crease of about 329,000 tons as compared with the total 
being built, at the end of 1913. 

At the end of December there were under construction, 
including a number of vessels already launched but not 
completed, 57 vessels of between 6000 and 10,000 tons ; 
7 of between 10,000 and 15,000 tons; 10 of between 
15,000 and 20,000 tons; 4 of between 20,000 and 40,000 
tons ; and 1 of 47,500 tons. Of the vessels not yet launched 
and therefore not dealt with in the present returns the 
following are of special interest :— 

(a) Eighteen steamers, with a total gross tonnage of 

161,235 tons, to be fitted with steam turbine engines, 
including 4 of over 13,000 tons each. The largest is one 
of 21,000 tons for the Navigazione Generale Italiana. Of 
the above vessels 12 are to be fitted with geared turbine 
engines. 
* (6) Eight steamers, with a total gross tonnage of 144,250 
tons, which will be fitted with a combination of reciprocat- 
ing engines and steam turbines, the largest being one of 
33,500 tons for the White Star Line, and one of 22,150 tons 
for the Union-Castle Line. 

(c) Six vessels of over 3000 tons each, with a total tonnage 
of 32,960 tons, besides a number of small craft, for which 
the propelling power will be internal combustion engines. 

(d) Fourteen steamers, of about 87,000 tons, which are 
being built on the Isherwood longitudinal framing system. 
Nine of these vessels, of about 55,000 tons, are to be oil- 
carrying vessels. 

Attention is drawn in the summary to a table,* from 
which it appears that, outside the United Kingdom, there 
were launched during the year 663 vessels of 1,169,200 
tons—473 steamers of 1,111,027 tons and 190 sailing 
vessels of 58,173 tons. These figures show an apparent 
decrease of over 231,000 tons as compared with those 
for 1913; but as stated above, on account of the war, the 
figures of several countries are incomplete. The leading 
places were held by Germany—387,192 tons, the United 
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States of America—200,762 tons, Holland—118,153 tons, 
and France—114,052 tons. 

The returns for the year include 40 vessels of between 
4000 and 6000 tons, 34 of between 6000 and 8000 tons, 
13 of between 8000 and 10,000 tons, 10 of between 10,000 
and 15,000 tons, and 5 of over 15,000 tons each, these 
last being launched in Germany. The largest vessel of 
the vear was the turbine s.s. Bismark, of about 56,000 tons. 
During 1914, 5 vessels of over 3500 tons each, to be fitted 
with internal combustion engines, were launched. Their 
aggregate tonnage amounted to about 21,386 tons. Five 
vessels of between 1000 and 2000 tons and a large number 
of vessels of small tonnage similarly fitted were also 
launched. The figures for the year include 5 steamers, of 
a total tonnage of 83,080 tons, to be fitted with steam 
turbine engines, and 5 of 87,805 tons, which will have a 
combination of reciprocating engines and steam turbines. 

The output for the year also includes 19 steamers of 
over 3000 tons each, with a total tonnage of 122,383 tons, 
built on the Isherwood system of longitudinal framing ; 
10 of which, of 61,398 tons, as well as 3 other steamers, of 
17,121 tons, are oil-carrying vessels. 

The returns—387,192 tons—for Germany show an 
apparent decrease of 78,000 tons in the shipbuilding out- 
put as compared with last year, but it is explained that 
the figures were compiled from returns received before the 
commencement of the war. As usual, the figures do not 
take into account a very considerable tonnage composed 
of a large number of river craft launched at yards situated 
on the upper rivers. Twenty-eight steamers, of 5000 tons 
and under 10,000 tons, were launched in the country during 
1914, and 6 of over 10,000 tons, the largest being the 
Hamburg-Amerikan turbine liner Bismark, of about 
56,000 tons gross, launched at Hamburg, one of the two 
biggest vessels now afloat. The total output includes 
three vessels of 60,500 tons, fitted with a combination of 
reciprocating engines and steam turbines, the largest 
being the Johann Heinrich Burchard, 21,000 tons. 

The tonnage reported from the United States—200,762 
tons—is nearly 76,000 tons less than that of the previous 
year. This decrease is spread generally over the various 
districts. During the year there were launched on the coast 
15 sea-going merchant steamers of between 5000 and 8500 
tons each, and | collier of about 10,600 tons for the United 
States navy. The total output includes 7 steamers, of 
45,800 tons, built to carry oil in bulk, 2 of them being 
of 8374 tons each. It is pointed out that 13 steamers, 
of 88,813 tons, built on the Isherwood system of longi- 
tudinal framing, were comprised in the United States 
output for 1914. 

The total tonnage—118,153 tons—launched in Holland 
during the past year exceeds by 14,000 tons the output 
for 1913, and is the highest ever recorded in the Society's 
returns for that country. This total does not include 
vessels known to be exclusively intended for river naviga- 
tion. From information to hand it appears that the 
tonnage of steamboats, barges, and other river vessels 
launched during 1914 amounts to nearly 100,000 tons, so 
that the total output, including such craft, would appear 
to reach over 218,000 tons. The largest vessels launched 
during the year were the Jan Pieterzoon Coen, of about 
11,000 tons, and 5 steamers of between 5000 tons and 
8000 tons each. There are now being built 4 steamers of 
between 5000 and 10,000 tons. 

The present returns—114,052 tons—from France show 
a decrease of 62,000 tons as compared with the tonnage 
launched during 1913. The figures include 5 steamers of 
between 5000 and 10,000 tons, and 4 of over 10,000 tons, 
the largest being the Massilia—14,980 tons—launched at 
La Seyne, to be fitted with reciprocating engines and 
steam turbines. The work in hand at present comprises 
a turbine steamer of 30,000 tons, 1 steamer of 11,500 tons, 
and 9 of between 5000 and 10,000 tons each. 

The tonnage launched in Japan during the year— 
85,861 tons—was nearly 33 per cent. higher than the output 
for 1913 and exceeded all previous totals. It comprised 
3 steamers of between 11,000 and 12,000 tons each and 
| steamer of 7345 tons fitted with geared turbine engines. 
The remainder of the total was composed of vessels of 
small tonnage. 

The present figures—34,335 tons—for Austria-Hun- 
gary show an apparent decrease of 27,000 tons as compared 
with last year’s figures, but the returns only deal with 
the period prior to the war. They are composed almost 
entirely of vessels of between 6000 and 8000 tons. 

The returns for Norway for the year show the output 
to have been 54,204 tons, which was somewhat higher 
than the total for the previous year and was the highest 
since 1907. As in other years, the total was practically 
composed of vessels of between 1000 and 2000 tons each. 
Only 2 vessels of a larger tonnage were launched, viz., 
1 steamer of 3706 tons and 1 motor vessel of 2368 tons. 

The output of the British Colonies—47,534 tons—is 
about the same as last year. It includes 2 large steamers, 
both built on the North American Lakes, | of 7462 tons, 
and the W. Grant Morden, 8980 tons, which is the largest 
vessel ever built in Canada. 

The output for Italy for the year amounted to 42,981 
tons, which was 7000 tons less than that of last year. 
There were 5 vessels of from 5000 to 10,000 tons included 
in the returns.. There are now being built 4 steamers of 
over 10,000 tons each, the biggest of which is a turbine 
steamer of about 22,000 tons. “ 

The figures for Denmark—32,815 tons—although over 
8000 tons less than those for 1913, exceeded the totals for 
any other previous year. Included in this total were 
4 vessels of from 3700 to 5100 tons, which are to be fitted 
with Diesel engines. There are also now being built 
4 similar vessels. 

The returns under review show that in the total output, 
both in the United Kingdom and abroad, for the year 1914 
there was a considerable decrease as compared with 1913. 
The tonnage actually launched during the twelve months 

mounted to 2,852,753 tons, or 480,000 tons less than for 
the previous year. In Holland, Japan, and Norway 
alone, amongst the principal shipbuilding countries, an in- 
crease took place. 

Of the tonnage launched in the world during 1914, the 
United Kingdom acquired 1,288,647 tons—including 
15,117 tons built abroad—or 45.2 per cent., while 59 per 
cent. was launched in the United Kingdom. If, however, 
only seagoing merchant steamers of 3000 tons gross and 
upwards be taken into account, out of the total of 360 such 
2,226,683 tons, launched in the world, 64 per 


aoe 


steamers, of 





cent. of the tonnage was launched in the United Kingdom. 

Of the vessels launched during 1914, 622, of 1,732,347 
tons—including 106 vessels, of 419,526 tons, launched 
outside the United Kingdom—were built under the 
Society’s inspection with a view to classification in Lloyd’s 
Register Book. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Roya Institution oF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. ‘‘ Science and Industrial Problems,’’ by Professor 
Arthur W. Crossley, F.R.S. 9 p.m. 

ASSOCIATION OF MrInING ELECTRICAL ENGINEERS: LONDON 
Brancu.—At the Northampton Polytechnic Institute, St. 
John-street, Clerkenwell, E.C. ‘* Protection Devices against 
Lightning and Surges,’”’ by Messrs. E. Kilburn Scott and L. I’. 
Frogarty. 8 p.m. 

Society oF CHEMICAL INDUSTRY: MANCHESTER SECTION. 
—At the School of Technology, Whitworth-street, Manchester. 
“Atomic Arrangement in Amorphous and Crystalline Sub- 
stances,” by Professor W. J. Pope, F.R.S. 7 p.m. 


SATURDAY, FEBRUARY 6r8. 


ASSOCIATION OF FOREMEN ENGINEERS.—Cannon- 
“Paint Dipping and Spraying as applied 
8 p.m. 


Lonpon 
street Hotel, E.C. 
to Engineering,” by Mr. Arthur Seymour Jennings. 


FEBRUARY 8ru. 


Royat ScorrisH Society or Arts.—In the Society's Hall, 
No. 117, George-street. Keith Lectures, 1915. ‘ Electric 
Waves and the Principles of Wireless Telegraphy and Tele- 
phony.” Lecture III. By Dr. J. Erskine-Murray. 8 p.m. 

Tue INsTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ 
AssocriaTION.—Storey’s-gate, St. James’s Park, London, 8.W. 
The annual lecture will be delivered by Sir Robert A. Hadfield, 
F.R.S., on ** History of the Metallurgy of Iron and Steel.’’ The 
lecture will be illustrated by lantern (and possibly cinemato- 
graph) views. 8 p.m. 

Tue Evecrro-Harmonic Socrety.—The next concert 
ladies’ night—will be held at the Holborn Restaurant, King’s 
Hall, at 8 p.m. Chairman, Captain H. Riall Sankey, R.E. (Ret.), 
M. Inst. C.E. 


MONDAY, 


TUESDAY, FEBRUARY 9rxa. 

Tue Institution oF Crvit ENGINEERs.- 
Westminster, S.W. Paper to be read and discussed : 
neering Operations for the Prevention of Malaria,” 
Frank Dudley Evans. 8 p.m. 

Tue Royat Sanitary Institvte.—90, Buckingham Palace- 
road, S.W. A discussion will take place on ** Tall versus Short 
Men for the Army,” to be opened by Dr. M. S. Pembrey. 
7.30 p.m. 

MANCHESTER GEOLOGICAL AND MINING Socrety.-—Queen’s 
Chambers, 5, John Dalton-street, Manchester. ‘‘ Some Remarks 
on Mining Education,” by Mr. Noah T. Williams. 4 p.m. The 
House and Library Committee will meet at 2 p.m., and the 
Council at 3 p.m. 

WEDNESDAY, FEBRUARY 

THe INSTITUTION OF AUTOMOBILE ENGINEERS.—At the 


Institution of Mechanical Engineers, Storey’s-gate, St. James's 
Park, London, 8.W. ** Magneto Ignition,’ by Mr. J. F. Hender- 


Great George-street, 
* Engi- 
by Mr. 


10TH. 


son. 8 p.m. 

THE AsSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride's 
Institute, Bride-lane, Fleet-street, E.C.  ‘* Boilers and Boiler 
Mountings,” by Mr. V. Smith. 8 p.m. 


Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. * British Lithography in 1915,” by Mr. F. Vincent 
Brooks. 8 p.m. 

THURSDAY, FEBRUARY lira. 
Tue INsTITUTION OF ELECTRICAL ENGINEERS.—Victoria 


Embankment, W.C. ‘‘ Conditions Affecting the Variations in 
Strength of Wireless Signals,’’ by Professor E. W. Marchant. 
8 p.m. This paper is being read at Liverpool, in the Labo- 
ratories of Applied Electricity, Liverpool University, on the 
occasion of the visit of the Manchester Local Section on Tuesday, 
February 9th, at 7.30 p.m., and at the Yorkshire Section, 
Philosophical Hall, Leeds, on Wednesday, February 10th. 

Royat Socrety or Arts.—John-street, Adelphi, 
Indian Section. ‘“ Tribes of the Brahmaputra Valley,” 
Captain Sir George Duff Dunbar, Bart., L.A. 4.30 p.m. 

Cotp SToRAGE AND Ice AssociaTIon.—At the Royal Society 
of Arts, John-street, Adelphi, London, W.C. ‘The New 
‘ Reform’ System of Ice Manufacture and Refrigeration,” by 
Mr. H. H. Stockfeld. 8 p.m. 


W.C. 


by 


FRIDAY, FEBRUARY 12ru. 


THE INSTITUTION OF LOCOMOTIVE ENGINEERS.—Caxton Hall, 
Westminster. Annual general meeting and presidential address. 

Puysicat Society oF Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W. 
The following papers will be read :—** On the Criterion of Steel 
suitable for Permanent Magnets,’”’ by Professor Silvanus P. 
Thompson, F.R.S.; ‘A Galvanic Cell which Reverses its 
Polarity when Illuminated,”’ by Mr. Alan A. Campbell Swinton ; 
** An Investigation on the Photographic Effect of Recoil Atoms,” 
by Messrs. A. B. Wood and A. I. Steven. 8 p.m. 

Roya InstiruTion OF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. The evening discourse will be delivered by Mr. 
William 8. Bruce. The subject is ‘‘ Recent Advances in Oceano- 
graphy.” 9 p.m. 

THURSDAY, FEBRUARY 18ru. 
ENGINEERING ASSOCIATION, 


THe Macutne Toon AND 
Fourth annual meeting. 


Limitep.—Caxton Hall, Westminster. 
3 p.m. 

IpswicH ENGINEERING SocreTy.—Paper by Mr. V. Garside, 
of Rochdale, on ‘* Gear Cutting.” 


FRIDAY, FEBRUARY 19ru. 


Dreset ENGINE UsERs’ ASSOCIATION. 
Electrical Engineers. 
MONDAY, FEBRUARY 
Roya ScorrisH Society oF Arts.—In the Society’s Hall, 
No. 117, George-street. Keith Lectures, 1915. ‘* Electric 
Waves and the Principles of Wireless Telegraphy and Tele- 
phony.” Lecture IV. By Dr. J. Erskine-Murray. 8 p.m. 


—At the Institution of 


22ND. 


WEDNESDAY anp THURSDAY, MARCH 241TH Anp 25TH. 


INSTITUTION OF NAvAL Arcuitects.—In the Hall of the 
Royal Society of Arts, John-street, Adelphi, W.C. The annual 
meetings of the Institution. The Marquis of Bristol, R.N., 
President, will occupy the chair. Owing to the continuance 
of the war, the annual dinner and evening reception will not 
take place. 











FRENCH GOVERNMENT CONTRACTS. 


Tue Board of Trade desires to draw the attention of mani. 
facturers, merchants and shippers to the following regulation 
governing the export of articles destined for the use of t)\ 
French Government :— 

(1) Application for permission to export to France goocs ot 
which the export is prohibited by Proclamation will receiy 
special consideration if it can be clearly shown that the good 
are destined for the use directly or indirectly of the Frenci, 
Government. Such applications must be made to the Commi 
sion Internationale de Ravitaillement, India House, Kingsway, 
N.C. 

(2) Documents issued by provincial military or naval officers, 
other local authorities or Government contractors in Franc 
will not be recognised as evidence of the destination of th: 
goods unless formally approved in writing by the competen 
Department of the French Government. 

(3) British manufacturers, merchants and _ shippers 
accordingly warned that before entering into any contracts fo: 
the supply of goods stated to be for the use of the French Gover. 
ment they should first obtain from their clients written evidenc 
that the approval of the Ministry of War, Ministry of Marine «, 
other Department concerned has been obtained. 

(4) Application for permission to export the articles ji), 
question must then be made in writing to the Commission 
Internationale de Ravitaillement, accompanied by the necessary 
documentary evidence. The applicants should not procee:| 
with the execution of the order until they have satisfied them 
selves that a permit to export will be granted. 

Any firms accepting contracts without complying with tly 
above regulations will do so at their own risk, and with fu! 
knowledge that permission to export the goods which the 
have contracted to supply may be refused. 

Applications for permission to export goods which are ordere« 
by firms or individuals in France for purely industrial purpose 
and which are not destined for the use of the French Govern 
ment, will continue to be made in the ordinary manner to thy 
Commissioners of Customs and Excise, Customs House, E.C. 


are 








THE STORY OF A PUMP. 


Tue following version of an old story appears in Alfred 
Herbert’s Monthly Review for January :— 

There was once a pump that wouldn’t pump. 

The owner and his assistants exhausted all their genius trying 
to make it pump, but without success. 

At last they called in a pump expert. 

The expert sounded the pump with his ear as the physician 
sounds a patient. 

Then he hit the valve box a single blow with a hammer. 

The valve dropped into position and the pump pumped. 

The expert went away and sent in his bill. 

To making your pump to work, £5. 

The owner of the pump, considering the account exorbitant, 
referred it back to the expert with a request for items, as he 
said that the expert had done nothing to the pump. 

The itemised account was as follows : 


ee ae 
To making your pump to work i 
To knowing how ‘x xs $19 0 
£5 0 0 


account was paid, 


The 





EDUCATIONAL INTELLIGENCE. 


A FOUNDATION has been endowed by Lord Rosebery, whereby 
two prizes, one of £25 and one of £10, will be awarded annually 
for the best monographs on a question dealing with the history, 
theory or organisation of inland transport. The monographs 
may represent either a piece of original research on a subject 
which has previously been submitted for approval or be written 
on a set subject. Such set subject shall be announced in the 
year preceding that in which the monographs must be pre- 
sented. For 1916 the subject is ‘*‘ Workmen’s Trains.”” Candi- 
dates must be present or past students of the London School 
of Economies and Political Science. Two or more students may 
combine and present a joint monograph. Monographs must 
reach the Director of the School not later than September 30th, 
1916. The option will lie with the School of publishing the 
monograph to which is awarded the first prize. 








THE Royat Commission ON Rattways.—There have been 
occasional meetings of the members of the Royal Commission 
since it adjourned on June 25th last, but on Thursday, the 
2Ist ult., a more formal although private meeting was held, 
at which the Chairman, Lord Loreburn, and all the other 
members of the Commission were present. The result of the 
deliberations on this occasion was that it was decided that for 
the present the labours of the Commission should be suspended. 


Royat Instirution.—-A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the Ist 
inst., the Duke of Northumberland, K.G., President, in the 
chair. The special thanks of the members were returned to 
Dr. H. D. Rolleston for his generous gift, in the name of Miss 
Davy—niece of Sir Humphry Davy—of a bust of Sir Humphry 
Davy, executed in 1822 by Samuel Joseph. The bust was pre- 
sented to the Institution on behalf of Dr. Rolleston by Professor 
Sir James Dewar, after his Friday evening discourse on January 
22nd, and accepted by the Treasurer on behalf of the members. 


THe Macutne Toon AND ENGINEERING ASSOCIATION, 
Limitep.—From the annual report of this Association we learn 
that thirteen firms have joined the Association during the year, 
while four have resigned and two ceased to be members on going 
into liquidation, so that the membership now is 131. Olympia 
has been booked for the purpose of the next exhibition, which 
is to be held from September 28th to October 18th, 1916. The 
applications for space already received are sufficient to ensure 
its success. Owing to the European War, the allotment of space 
arranged for last September was postponed and is to be made in 
March. Eleven exhibitions have been considered by the Board 
during the past year, with the following results :—No support 
or approval, seven; individual members allowed to exhibit, 
three ; general permission to exhibit, subject to certain restric- 
tions, one. Arising out of two exhibitions not approved of, 
three members who dissented from the policy of the directors 
have resigned. The directors, however, are glad to record the 
great loyalty with which the members generally have supported 
their policy in the matter of exhibitions. The question of 
railway rates has received the frequent attention of the Board 
throughout the year and various representations have been 
made to the railway companies, but without much effect. In 
view of the European War, the directors resolved to accord no 
privileges of membership to firms which were unable to show 
that they were free from German or Austro-Hungarian con- 
nections. The number of members so affected was five, of 
whom one has resigned membership entirely and one has gone 
into liquidation. 
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RAILWAY MATTERS. 


Tr has been estimated by an official of a Western railroad 
that personal injuries cost the railways of America over 
eleven million pounds per year ! 


THE coroner’s jury which inquired into the death of the 
tenth passenger killed in the Ilford accident returned a 
verdict of death by misadventure, and added that in its 
opinion the distant signal at the East box was against the 
driver of the express from Clacton. 


A NUMBER Of short railways, ranging from 12 to 74 miles 
in length, have been projected in Spain to facilitate the 
shipment of ores, and several of them are already under 
construction. These lines are situated in the region 
between Madrid and Cordoba and will greatly promote 
the development of the rich mineral district in that part of 
the country. 

A cat was recently chased up a high-line pole of the Fox 
and Illinois Union Railway by a dog and became entangled 
with an alternating-current wire carrying 33,000 volts. 
The automatics tripped and when the power was again put 
on the line they tripped again and the cat fell to the ground. 
On inspection the cat showed a singed strip for its full 
length. The cat was sent to the office of the Public Service 
Company at Joliet, by which the high-tension line is 
operated. 


THe Queen’s Park extension of the Bakerloo Railway | 


—described in our issues of January 8th, 15th, and 22nd 


was opened on the 31st ult. Owing to the works not | 
being completed because of the adverse climatic conditions | 


that had prevailed for some weeks, the station at Queen’s 


Park will not be opened to traffic for another month, but | 
the trains will run through in order that they may be | 


reversed. The station at Maida Vale is also incomplete 
and will not be ready for some weeks. 


In connection with the Metropolitan District Railway | 
Company, the London Electric Railway Company, the | 
City and South London, and the Central London Tube, 


and in addition to the announcement already made as to 
the appointment of Mr. W. E. Blake as superintendent 
the following alterations to the staffs of the above com- 
panies took place on January 25th :—Mr. W. E. Mandelick 


has been appointed business manager, in addition to his | 


office as secretary to the companies; and Mr. Z. E. 
Knapp, manager for maintenance and construction ; and 
H. EK. Blain, as operating manager. 

Tue Railway News states that a scheme is on foot to 
establish a minor Railway Companies’ Association of the 
forty-eight smaller companies owning rolling stock which 
are not members of the existing association. It may be of 
interest to note that the latter body was established in the 
early ’seventies to be a means for official communications 


between the Board of Trade and the companies. The | 
secretary for many years was the late Sir Henry Oakley, | 
who was succeeded by Sir Guy Granett, and when that | 


gentleman went to the Midland Company as general 
manager the position was filled by Mr. Temple Franks, now 
Comptroller of Patents and Trade-Marks. 


THE proposal of the representatives of the shipping | 


industry in their memorandum on the cause of high 
freights, addressed to the President of the Board of Trade 
as to the pooling of wagons, was a subject dealt with 
before the Royal Commission on Railways by Mr. W. C. 
Thorne, the solicitor to the Mersey Dock and Harbour 
Board—TuHe ENGINEER, May 8th, 1914. Mr. Thorne 
pointed out that considerable delays often occurred in 
unloading vessels owing to a wagon belonging to the 
particular company for whom a consignment was being 
unshipped not being at hand and having to be obtained 
from a station or dep6t some distance away. 
PASSENGERS are blamed by Lieutenant-Colonel Druitt, 
the Board of Trade inspector, for the derailment and over- 
turning of a tramcar at Devonport on November 27th. 


He considers that the primary cause was that the motor- | 


man exceeded the proper speed and was unable to stop 
the car on reaching a gradient. ‘“* It is possible,” he says, 
* that the extra weight in the car may have contributed to 
the motorman’s failure to stop the car.” Thus over- 
crowding must be regarded as a considerable contributory 
cause to the accident. The blame lies with the passengers 
themselves, who insist on getting into a full car, as the 
conductor is helpless, and only police control can stop the 
practice. 

Durine the three months ended on June 30th last 
there were, according to the Railway Accidents Blue- 
book, Cd. 7652, twenty-one fatal accidents to railway 


servants inquired into by the assistant inspecting officers. | 


Ten of these occurred to men employed in the permanent 
way department, one to a signal linesman, and two to men 


engaged on electrification work. Three men were killed | 


when working on or about locomotives, and three when 
working about moving wagons. One of the other two was 
a signalman who was knocked down by a train and the 


other was an electric wireman engaged in running over- | 


heal wires. In twelve cases the cause assigned’ was want 
of care on the part of the deceased, in two want of care on 
the part of other persons, in five absence of look-out 
men, and in two breach of rules on the part of the 
deceased. 


Tue electrification of the Italian State Railways is | 


progressing steadily, if slowly. It is controlled mainly 
by the available funds in the hands of the Railway 
Administrator in each financial year. The progress of 
the works is shown by the yearly expenditure since 1907. 
In the three years from 1907 to 1910 the expenditure was 
3,084,000 lire. In the working year 1910-11, 3,786,000 
lire; 1911-12, 4,800,000 lire; and in 1912-13, about 


7,000,000 lire. There was also allotted in 1912-13 for | 
electric traction permanent plants about 13,000,000 lire, | 


besides a sum of about 1,000,000 lire for other works. 
This contrasts with 4,225,000 lire allotted in 1911-12. 
On June 30th, 1913, the extent of the transmission lines 
amounted to nearly 800 kiloms. The © sub-stations 
numbered thirty. Electric traction has worked regularly 
on the Turin—Modane line, on the old lines of the Giovi, on 
the Milan—Varese section, and on the Valtellina lines, and 
a regular electric service of passenger and goods trains 
has been started on the Savona-S. Giuseppe—Ceva section. 
There now remains the electrification of the branches of 
the Giovi, the Lecco—Monza and the Turin-Pinerolo lines. 


NOTES AND MEMORANDA. 


WE learn from the Electrical Review that an electrical 
power station is about to be erected at Gusne, in Sweden, 
at which sawdust from a sawmill in the neighbourhood 
will be used as fuel. The sawdust is directly conveyed 
from the sawmill to gas producers specially constructed 
for this kind of fuel, and transformed into electrical energy 
in the usual way. It is estimated that the sawdust avail- 
able is sufficient to produce 2200 electrical horse-power, 
though the station to be built in the first instance is only 
designed for 1100 horse-power. The cost of fuel will 
scarcely amount to more than 50 per cent. of the cost of 
production of electrical energy from water power in 
Sweden. 








As the result of experiments, Mr. A. C. Ionides, jun., 
| has found that it is quite possible to burn a self-supporting 
mixture of air and gas with safety and that the products 
of combustion may be displaced downwards, so that a 
very large proportion of the heat units can be extracted. 
To effect this the pressure of the air and the gas must be 
precisely the same, and Mr. Ionides has devised a simple 
apparatus for securing that object whilst allowing the 
| mixture to be made only at the point where it is to be 
consumed. Of course, to store a mixture of the kind would 
| be dangerous. A brass melting furnace fitted up experi- 
| mentally has proved that this method of burning gas is 
very economical. 


A NEw form of muffler for the exhaust gases of motor 
car and aeroplane engines has just been brought out by 
| an American firm. It consists of a small turbine wheel, 
| which is revolved rapidly by the impinging exhaust gas, 


| breaking its force and converting the explosive noise into 
a slight hissing sound. Part of the gases dre caught by 
a baffle-plate, but the back pressure caused by this is 
| so small as to be almost negligible. There is no loss in 
power from the motor, and the inertia of the revolving 
wheel assists in drawing the exhaust gas from the pipe and 
manifold, even after the force of the piston movement 
| has passed. The device takes a smaller space than the 
ordinary baffle-plate muffler. 


A PERSON who was present on one of the ships engaged 
in annexing the German colonies in the Pacific says 
that they found wireless installations in the most isolated 

| and out-of-the-way places. In some cases they had to 
| penetrate fifty miles into the interior, where the wireless 
| apparatus was hidden among trees. The same informant 
| states that the wireless message sent by the operators oi 
| Cocos Keeling Island reporting the presence of a hostile 
| ship was received by the Australian warships Melbourne 
and Sydney, which happened to be only fifty miles away. 
The Sydney started at full speed, and in less than an hour 
and a-half the Melbourne received a message from the 
Sydney, ‘“‘ Have engaged the Emden and finished her.” 


SoME very large centrifugal pumps, which are claimed 
| to be the largest of their kind in the world, were recently 
installed for use in drainage work in New Orleans. Four 
pumps were ordered and each had to be capable of raising 
168,000 gallons of water per minute at Ift. head. The 
delivery opening is 78in. in diameter. These pumps will 
have to work at heads varying from Ift. to 13ft., and where- 
as they will be able to lift 168,000 gallons of water per 
minute against a lft. head at a speed of 55 revolutions per 
minute they will have to be run at 113 revolutions per 
minute in order to raise 90,000 gallons per minute against 
a 13ft. head. A fifth and smaller pump was also put down. 
The latter had an outlet 48in. in diameter and was designed 
to deliver 47,509 gallons of water per minute against a 
head of 3ft. At the same head the larger pumps deliver 
156,000 gallons of water per minute, so that if all five 
pumps were worked together their combined capacities 
would be 671,500 gallons per minute, or, say, 966,960,000 
gallons per day. This would be enou h to lift the total 
amount of flow of the Thames at Teddington at any 
ordinary time through a height of 3ft. 


AccorpIneé to Mr. L. Vogelstein, of New York, Germany 
consumed in 1913 256,566 tons of crude copper and 
exported 125,850 tons manufactured, consequently the 
home requirements were about 130,000 tons. The pro- 

| duction of German refineries in 1913 was about 50,000 
tons. ‘“‘ Any country with a highly developed and old 
copper manufacturing industry,’ he adds, ‘“‘ has a large 
supply of old and scrap material which is not accounted 
| for in most statistical reports. Besides, high prices always 
| force more scrap on the market, and some twenty-five 
years ago it was claimed that the Secretan copper corner 
collapsed because Secretan did not count upon the large 
supply of old copper which poured into all smelteries 
Aron Hirsch und Sohn state in their copper statistics for 
| 1913 that the amount of old metal going into consumption 
in Germany amounted to 15 to 20 per cent. of the amount 
| of new metal, 7.e., 37,500 to 50,000 tons. No doubt this 
quantity can be readily doubled when prices are high. It 
would appear, therefore, that Germany can command a 
supply of 100,000 to 125,000 tons of copper without draw- 
| ing upon the outside world, and such a quantity is certainly 
| large enough for war purposes.” 


| 
| THE high-efficiency tungsten lamp is very valuable in 
| photography. Much photographic work by artificial light 
| is effected by the use of the mercury vapour lamp, which 
produces powerful effects on the ordinary plate or printing 
paper by reason of the enormous intensity of three lines 
in the blue-violet region. Experiments show that the 
new gas-filled lamps will prove of considerable practical 
value in photography. They are much better than the 
ordinary tungsten lamp and as good as the direct-current 
open are lamp. The half-watt lamp has considerably 
less actinic value than the mercury vapour lamp, but this 
deficiency is largely compensated by the ease with which 
concentrated illumination can be obtained by the use of 
| reflectors. A more interesting possibility resides in the 
| use of the half-watt lamp in orthochromatic photography, 
| although this lamp alone fails to produce a well-balanced 
| light for orthochromatic work. However, by the use of 
| suitable screens the light can be toned down to reproduce 
| daylight. Perhaps the strongest point on the practical 
| side of the matter is the ease with which the concentrated 
| filament types of the half-watt lamp can be made to pro- 
duce a flood of light on the objects to be photographed, 
so that by very simple apparatus adequate light can be 
‘ obtained even for instantaneous work in the studio. 








MISCELLANEA. 


Tue Royal Show is to be held at Nottingham between 
June 29th and July 3rd next. 


Tue Rotherham Corporation Bill came before the 
Examiners at Westminster on Monday and compliance 
with the Standing Orders was certified. The Bill was 
allowed to proceed to the second reading. The Mullingar 
and Kells Railway Bill was also sent to the second reading. 


THE value of the miner’s electric lamp was exemplified 
in an explosion at the Minnie Pit, Halmerend, Stafford- 
shire, recently, which resulted in the death of nine men 
and injury to eighteen others. The survivors were in 
total darkness, in a foul atmosphere, until an electric 
lamp was found, which enabled them to reach a place of 
safety. 

Tue following Private Bills will originate in the House 
of Lords:—London and _ District Electricity Supply, 
Liverpool Corporation Bill, and Sheffield Corporation 
Tramways Bill. The following will originate in the House 
of Commons :—Metropolitan District Railway Bill, Blyth 
Harbour Bill, Worksop and Bawtry Railway Bill, Southend 
Water Bill, Lincoln Corporation Bill, Metropolitan Water 
Board Bill, and Sheffield (Derwent Valley) Water Bill. 


CLEAN water is essential to the efficient running of a 
centrifugal pump, say Messrs. Izod and Rouillard in a 
paper read recently. before the South African Institution 
of Engineers, and also to a reciprocating pump, and the 
cost of the equipment to get clean water is so small that 
there is no sound reason why this point should not receive 
every consideration. The saving in maintenance costs 
of any kind of pumping plant far outweigh any considera- 
tion of the first cost of a water-cleaning system. 


AccorDING to a note in the Scientific American of De- 
cember 26th, 1914, a series of articles will be published 
early in the present year dealing with the necessity of 
encouraging in every possible way the scientific researcher 
in order to make the industries of America more inde- 
pendent of Europe. Our contemporary considers that 
many manufacturers who at present depend on Europe 
for some portion of their raw material for technical pro- 
cesses could, by stating their difficulties to a man of science 
willing to undertake the necessary research, obtain at a 
relatively small cost information which would place them 
on a much firmer footing. 


In the course of some remarks at a meeting of the Bir- 
mingham Local Section of the Institution of Electrical 
Engineers, Sir John Snell said that he felt that the salaries 
paid to junior engineers were inadequate, and that—after 
not only a good practical training but also a good college, 
and possibly also a good university training involving 
years of work and much expense—engineers had a right 
to expect higher remuneration, and not a paltry sum such 
as 25s.a week. He hoped that by attention to this matter 
the Institution might be successful in bringing about an 
improvement in this respect. Electrical engineering, 
involving, as it did, a prolonged and scientific training, was 
as much a learned profession as that of the law and he 
asked for the co-operation of all the members to bring about 
a proper recognition of the status of electrical engineers. 


In our annual review of the progress made in aeronautics 
we called attention to the small number of casualties 
recorded among the members of the Royal Flying Corps 
and the Naval Air Service. Far from there being the 
100 per cent. wastage in six months contemplated by 
the authorities in 1912, we showed that flying in war time 
was actually a much safer occupation than fighting in 
the trenches. Dr. Glazebrook, of the National Physical 
Laboratory, when lecturing last Saturday at the Royal 
Institution on ‘ Aerial Navigation,” gave striking con - 
firmation of this point. A friend of his, an officer of the 
Flying Corps, had, he said, applied recently to be restored 
to his regiment in his old capacity. When inquiry was 
made, he replied that he desired the change because he 
could not bear to see his brother officers running all the 
risks of the trenches while he himself was in safety flying 
in the air above them. 


Discuss1nc the oil field of Western Canada at the Insti- 
tution of Petroleum Technologists, Mr. Cunningham Craig 
said recently : ‘‘ All drilling for oil is to some extent specula- 
tive, and no one who has studied these western prospective 
fields with any care has failed to point out over and over 
again that, though the rewards of success would be great, 
the possibility of complete failure in any one district is 
considerable. Yet it seems almost impossible that there 
cannot be a paying oilfield waiting for development some- 
where between the far north and the international bound- 
ary. There will doubtless be many disappointments, for 
much of the development work now in progress was 
foredoomed to failure, but I believe, and I think that every - 
one who has travelled sufficiently in Western Canada will 
concur, that there is petroleum in these great territories 
and that it will be discovered and produced profitably at 
no very distant date.” 


On August Ist, 1913, an explosion of the boiler of a 
ploughing engine took place at Benniworth, in Lincoln- 
shire, and the Board of Trade report on the accident has 
just appeared. The boiler was no less than thirty-seven 
years old, and the explosion occurred because it was un- 
able to withstand the working pressure. A crack had been 
set up some years before by the normal pressure, by 
temperature stresses and by ploughing stresses transmitted 
by the drum spindle to the boiler. External corrosion 
had also played its part. From the evidence it appears 
that when the owners purchased the engine in 1912 they 
never had it examined by a competent person, and after 
an insurance policy had expired they took no steps to 
ascertain that the boiler was safe for a working pressure 
of 120 1b. They were rightly held by the Commissioners 
to blame. It cannot be too frequently and too rigidly 
impressed upon users of boilers that they are dealing with 
a highly dangerous explosive and that if they are ignorant 
of the technicalities of boiler design and maintenance 
themselves the services of a qualified expert should be 
sought at frequent intervals. Very many boiler explo- 
sions are due to sheer ignorance, ignorance so dense that 
it does not know how little it knows and what dangers it 





runs. 
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IMPROVEMENT OF THE RIVER TRENT—THE CROMWELL LOCK 


(For description see page 130) 
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Labour and War. 


maintain for long periods high thoughts and high 
actions. Zeal wears away more quickly than other 
| attributes, and those who are wise in the ways of 
poses are chary about their encouragement of it, for 
they well know the dangers of a relapse. What the 
leader of men in any great enterprise requires is a 
good steady pressure rather than a high initial one 


| 

| oe 

| It is a failing of human nature that it is unable to 
| 

| 


| tailing away rapidly. In the language of the indicator, 


he wants a rectangular rather than a triangular card. 
The bearing of this truth on the facts of the moment 
are obvious. Luckily it is recognised in high quarters 
that war is a business; it is something to be con- 
ducted deliberately with the same careful develop- 
ment of routine and habit we encourage in our busi- 
ness lives, because in no other way could the long 
stress of day after day of monotonous toil be sup- 
ported. Energy we want always and keenness, but 
zeal burns out too quickly. 

When the war broke out labour was full of zeal. 
It put aside all thoughts of itself and it swung magni- 
ficently into the conflict. If the enemy had been 
defeated by Christmas labour would have a record 
to emblazon on banners. But in these dull days, 
when both sides move hardly at all from the 
lines they have graven in the earth, the workman 
finds his interest flagging and he turns back again 
to those things that absorbed him before the 
scrap of paper was torn in two. There are rumours 
of troubles brewing on all hands. The miners 
in South Yorkshire are ripe for trouble, there 
is trouble at the docks, and on the railways there 
is discontent. Mr. Thomas is reported to have said 
at the annual dinner of the National Union of Rail- 

yaymen, on Saturday night, that they “ uttered their 
protest against any few individuals reaping profits 
and reward from the sacrifice and valour of the Navy 
by cornering the foodstuffs of the people. Therefore 
the position that they were placed in was that the 
railwaymen of all grades and of all railways were 
seething with discontent. This discontent could be 
allayed in one way, and that was by the railway com- 
panies and the Government recognising immediately 
that an advance of wages was due to railwaymen. 
It was for the railway companies themselves to 
recognise the duty and obligation that rested upon 
them and to meet the men in a way that would enable 
them to live up to a higher and better standard than 
existed to-day.” One does not look for close reason- 
ing in an after dinner speech, but the flagrant non 
sequitur of Mr. Thomas’ oratory cannot be passed by. 
Virtually what he said, if he is reported correctly, 
was that someone was cornering food supplies, and 
therefore the railway men should be paid higher 
wages so that they might live a better life. What 
connection there can be between the higher life of rail- 
waymen and the vicious behaviour of certain other 
individuals we fail to see. If the railwaymen are 
asking for increased wages on this slippery ground 
they can hardly expect either the companies or the 
Government—we are not sure which is responsible at 
the present juncture—to receive their petition with 
sympathy. If the case for the railwaymen, as ex- 
pressed by their spokesman, is thus weak, the case 
for the Yorkshire colliers is but little stronger. We 
explain it fully in the article following this, and it is 
unnecessary to say much here. In general terms, how- 
ever, the miners claim that voluntary grants made to 
them by mine owners before a minimum wage was 
settled should be added to the official wages. There 
can be no doubt that the minimum rates were arrived 
at without any reference to the voluntary grants. They 
are believed in the views of the arbitrators to be the 
just rates for the districts and the conditions, and in 
the circumstances the men’s claims cannot be upheld. 
It is clear from these two cases that the high motives 





which inspired the workmen of England in the early 





weeks of the war are evaporating. In those feverish 
days both railwaymen and colliers sent of their best 
to the colours and were ready to join the country in 
making all the sacrifices that a great war demands. 
But now that they have got accustomed to the war, 
and have settled down to the new condition of things, 
a craving for the flesh-pots as eager as that of pre-war 
days has returned. We urge them to take a larger 
view of their responsibilities and duties. It is probable, 
nay, it is certain, that no class of people from one end of 
the country to the other has suffered less by the war 
than labour. Employment is plentiful and there is 
so much work to be done at good wages that every 
man who so desires may earn more than he ever did. 
Labour is at present in clover. On the other hand, the 
owners of many businesses have suffered severely, and 
many professional men are feeling thestrain. Taxes 
which weigh heavily on one class pass lightly over the 
other. There is scarcely a business man, a professional 
man, or a shareholder who is not very much poorer to- 
day than he was twelve months ago, whereas the work- 
man is richer. It istrue he has made sacrifice of his kith 
and kin, but it is equally true that all grades of society 
have sent their sons to the front. In not a single 
thing has the working class done more than any other 
class. Why, then, does it alone at this crisis in the 
affairs of the nation seek self-advancement ? Surely 
it would be the worthier part to seek to share in some 
way the general sacrifice made by the community, 
and we appeal to the workmen’s better selves to look 
at the matter in that light. The men believe, perhaps, 
that because there is much employment great profits 
are being made by the employers. We have reasons 
for thinking that such is not the case. We have been 
told by several firms that Government orders are 
accepted at prices which leave little or no profit and, 
knowing the conditions under which strange work is 
carried out, we accept the statement as true. But 
suppose that manufacturing works are making a 
profit, what has that to do with railways and coal 
mines ? The railways are now in the hands of the 
Government, which is only required by law to pay 
to the companies what it is estimated the com- 
panies would probably in any case have made. 
On the other hand, the companies are engaged 
on a great deal of special work and the ordinary 
routine of the shops is disturbed. The repairs 
and rebuilding of rolling stock and the construc- 
tion of new material is being neglected, and there 
are piling up huge arrears of work that the 
future will have to wipe off. Whilst, then, there is 
every likelihood that the companies wiil eventually 
be out of pocket, they can in any case make no greater 
profits than before. The case of the collieries is 
notorious, With the exception of cotton no industry 
has been so hard hit by the war as coal mining 
and, although matters seem now to be im- 
proving, owners will certainly have to face serious 
losses. In view of these facts it does seem extra- 
ordinary that the very men to cause trouble are 
the railway men and the colliers. The only rational 
case for discussion that the railway men could put 
forward would be that, whilst other forms of labour 
are making more money, they are not doing so. We 
cannot say if that is the fact or not, but at any 
rate it is something very different from the reason 
for trouble advanced by Mr. Thomas in the speech 
quoted. 

There is another serious matter which must be 
touched upon in conclusion. It is common knowledge 
that men are leaving certain works to go to others 
where they can earn higher wages. In some quarters 
there is a tendency to blame labour for this and in 
others to blame employers. But we must not be 
hasty in our condemnation. Nearly all the engineer- 
ing works in this country are engaged on contracts 
for our own or for one of the Allied Governments. 
Great pressure is being put upon them for deliveries, 
but they are short of labour. With the demand in 
excess of the supply, labour value goes up and masters 
overbid each other in the endeavour to secure men. 
Their motives are of the best. Generally speaking, the 
payment of higher wages means actual loss to them- 
selves, but they are prepared to face that in their 
desire to expedite their output. We can hardly 
blame them for tempting men from other shops and 
we can hardly blame men for going. But it is quite 
obvious that this sort of thing cannot be allowed to 
continue indefinitely. It would be well perhaps to 
consider if a certain maximum wage could not be 
agreed upon by all employers or actually enforced by 
Government, so that there should be no tempting 
away of men by seductive rates. At the same time 
the Government might decide what work it required 
most urgently and might direct that the men should 
be so proportioned between the works in the country 
that its requirements were met. No one can blind 
his eyes to the fact that the time is approaching when 
“for the duration of the war” labour may have to be 
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controlled by Parliament. We have always protested 
strongly against Government interference between 
master and man, but in this case the Government 
itself is the real employer and it is right that it should 
exert control over labour. It has recognised the 
imperative necessity of telling certain numbers of 
workmen that they are more usefully employed 
turning out materials of war than they would be at 
the front. These men have already offered to put 
themselves under the command of the Government’s 
military representatives abroad. It is a small thing 
to ask them to submit for a time to similar authority 
at home. We believe that most of them would 
agree willingly to do whatever was deemed best for 
the country, but, if they did not, in times of war 
yovernments have extraordinary powers. 


Miners’ Wages and Hours. 


Miners and miners’ leaders are becoming the 
despair of lovers of industrial peace. Next week a 
conference is to be held in Leeds between repre- 
sentatives of the West Yorkshire coalowners and of 
the Yorkshire Miners’ Association and the Miners’ 
Federation. The object is to settle the West York- 
shire mining dispute, which will culminate in a strike 
of 40,000 or 50,000 men within a fortnight unless a 
settlement is arrived at in the meantime. And it is 
a very short meantime. The dispute has already 
been raging nearly eight months, following a nine 
months’ dispute of an identical character in South 
Yorkshire. This eleventh-hour conference might 
easily lead to a settlement, or at least a truce, when all 
reasonably minded men are specially anxious to 
avoid internal ruptures in view of our engagement 
in a huge external war, but for the fact that the 
Yorkshire Miners’ Association explicitly declares that 
it will “‘ in no way concede anything from its claim.” 
The Association has refused to submit the point to 
arbitration, it has refused to entertain the coalowners’ 
proposal te have the matter dealt with by a small 
joint committee of employers and workmen’s dele- 
gates, and now, in spite of the war, in spite of the vital 
need for the production of every possible ton of coal 
to help to beat the enemy abroad and to comfort the 
poor at home, and in spite of the fact that the miners 
in South Yorkshire were compelled to acknowledge 
they were in the wrong when they struck over the 
same point last year, this Association advises a strike 
in West Yorkshire, has persuaded the majority of the 
men to vote for a strike, and refuses even to discuss 
concessions, no matter what facts may be brought 
to its notice or what arguments may be advanced in 
the forthcoming conference. We trust that the 
leaders of the National Federation will be able to 
induce the Yorkshire Association to recede from its 
extreme policy. But we hardly expect it. The men 
concerned and their leaders are relying upon one of 
two things—either that the coalowners will be 
patriotic enough to sacrifice their own good case and 
pay the money asked for rather than fight the matter 
out in war time, or that the Government will step in 
and coerce the owners as it did on the occasion of 
the national coal strike. We have here another 
striking example of the disposition of socialistic trade 
unionism to exploit every available opportunity to 
advance what it considers its own ends. Perhaps this 
is the most striking example, for if the owners will 
not completely surrender their position, if the Govern- 
ment will not side with might against right, or if the 
miners will not repudiate their misleaders, and a strike 
does take place, it will, without doubt, be the 
most wanton and unjustifiable strike that has yet 
blackened the annals of the British labour movement. 

What are the facts? From reading the statements 
of the miners’ leaders in the Press it appears that the 
men are being deliberately robbed by the coalowners 
of the fruits of a legal award. The men, when they 
voted to strike unless their demand was met, were 
fully persuaded by the leaders that not only were the 
owners refusing to comply with the award of Judge 
Amphlett, made last July, raising the minimum wage 
by 4d. per day, but that they—the owners—were 
breaking a solemn pledge to the Conciliation Board. 
In plain English, this is untrue. The men are being 
misled. The public is being misled. And _ the 
Government may be misled in the excitement of the 
moment, just as it was in the national strike of three 
years ago. In these circumstances we offer no 
apology for plain speaking. And we must recapitu- 
late some of the points dealt with in previous issues. 
When the Minimum Wage Act was first put in 
operation the West Yorkshire coalfield was divided 
into two districts, or sub-districts—the east and the 
west. For the east the minimum wage for coal- 
getters was fixed at 6s. 8d. per day, and in the west 
at 6s. 2d. Those were the rates for the small minority 
of men failing to make as much on tonnage price 
lists on account of abnormal faults in the seams. 








The majority, working in ordinary places at the 
ordinary piecework prices, might make 10s. or 12s. 
or 15s. a day, but the fixed minimum rates were to 
be paid for work in abnormal places. Thus, under 
the worst conditions, the men were guaranteed a 
living wage. Following that an advance of 5 per 
cent., reckoned on the 1888 “ standard ” rates, was 
given by the Conciliation Board. That was for 
ordinary work, the Conciliation Board being a volun- 
tary arrangement and distinct from the Minimum 
Wage Act. Subsequently two more 5 per cents. were 
added—the three making, roughly, 74d. per day 
addition to the piecework earnings.. The coalowners 
agreed, out of their generosity—there was no obliga- 
tion to do so—to add these voluntary advances, 
granted for ordinary work, to the wages of the men 
coming under the provisions of the Minimum Wage 
Act. Thus the men in abnormal places got 7$d. 
or thereabouts, more than they were legally entitled 
to. After that the Minimum Wage Act rates came 
up for revision, and in Yorkshire they were raised 
by 4d. per day. That was in July last. Now the 
miners’ leaders are stating publicly that the coal- 
owners are failing to comply with that award, and 
they are telling the men that they—the coalowners— 
are breaking their pledge by discontinuing to add the 
three voluntary 5 per cents. to the compulsory mini- 
mum rate of wages. The facts are that the extra 
4d. per day is being paid, in accordance with the 
award of Judge Amphlett, the independent chairman 
of the Wage Act Board, and that the 15 per cent. 
conceded by the Conciliation Board is being added to 
ordinary wages ; but that this 15 per cent., which is 
a purely voluntary matter, is not being added to the 
statutory minimum wage for work in abnormal 
places. The coalowners have claimed that the 
revised minimum is a new minimum, and that it 
relieves them of the obligation of adding the per- 
centages to the legal rate—that what they promised 
to do when the minimum was fixed at 6s. 8d. they 
are not obliged to do now the minimum is 7s. This 
small matter—a few pence per day—becomes all the 
smaller and more paltry as an excuse for a strike 
when it is observed that it only applies to a few men 
at a time in any pit. Not more than 4 or 5 per cent. 
of the men work under abnormal conditions, and no 
man works under them constantly. One week it 
may be one man and another week another man who 
finds himself in a bad place and entitled to the 
minimum. This dispute, it must be distinctly under- 
stood, has nothing whatever to do with the ordinary 
wages or conditions of the vast majority of the 
men, nor does it affect the payment of the statutory 
minimum rates for abnormal work. It is simply 
a question whether or not the men failing to get 
a reasonable quantity of coal, and claiming the 
minimum, are also entitled to the voluntary per- 
centages that have been conceded by the Conciliation 
Board for ordinary work, and even this point the 
owners have offered to submit to arbitration or to 
a joint committee. 

Unfortunately, this Yorkshire dispute does not 
stand alone. In South Wales the Miners’ Associa- 
tion, although it cannot claim to have the loyalty of 
any substantial majority of the men, and cannot 
induce its members to pay more than half the con- 
tributions paid by the English miners, is raising a 
variety of unreasonable demands at this most unfav- 
ourable time. It is agitating for a new agreement 
under which the existing minimum of 35 per cent. 
above the 1879 standard shall be raised to 50 per 
cent.; that the existing maximum of 60 per cent. be 
abolished, permitting wages to go to any height ; 
that men on afternoon and evening shifts be paid 
six turns’ pay for five turns’ work; that surfacemen 
be brought under the Eight Hours Act and have 
their wages advanced ; and that special allowances 
be given where electric lamps are used, notwith- 
standing the great improvements recently effected 
in these. The owners desire present agreements to 
continue until the war is over, and are most unwilling 
to pledge themselves to pay much higher wages until 
they can be certain how trade will shape when peace 
is established. That seems eminently reasonable ; 
but the hotheads among the miners are doing all they 
can to provoke mischief. 


Another question of great importance in the coal 
trade just now is that of working hours. It is laid 
down in the Eight Hours Act that “ his Majesty may, 
in the event of war or of imminent national danger 
or great emergency, or in the event of any grave 
economic disturbance due to the demand for coal 
exceeding the supply available at the time, by Order 
in Council, suspend the operation of this Act to such 
extent and for such period as may be named in the 
Order, either as respects all coal mines or any class of 
coal mines.” To-day, with these conditions in 
existence, with about 30 per cent. of the miners away 
from work serving in the national services, and with 











large numbers of the men thoroughly sick of the 
multiple shift system which was introduced to fit 
the Eight Hours Act, there is an unanswerable cage 
for the repeal or suspension of the measure. 


The British Magneto. 


Ir was estimated by one of our motoring con- 
temporaries at the end of 1913 that fully 99 per cent, 
of the magnetos in use on British-built cars were made 
in the town of Stuttgart, where the Bosch, the Hise- 
mann, and the Mea companies are situated. Tyue, 
these are not the only firms engaged in the work, but 
their machines are so overwhelmingly in the majority 
that it is almost correct to say that prior to the war 
they held the monopoly for the manufacture of 
magnetos for British motor cars. The folly of 
allowing German firms to predominate in this way is 
now amply evident. Not only has it been a had 
financial policy, but at times like the present it is 
clearly desirable that we should have at least one 
large magneto works and men available, skilled in 
manufacture and repair work. In order to nivet 
its own heavy requirements the Government. his, 
it is reported, been compelled to take over the London 
establishment of the Bosch Company. 

How it is that some of our large electrical manufic- 
turers have not made magnetos we have never been 
quite able to understand. If they had tried they 
could have turned out machines every bit as good as 
those made in Germany, but it must not be supposed 
that the German monopoly could have been destroyed 
without great effort. There is no doubt whatever 
that our enemies have produced excellent machines, 
and once a motorist becomes familiar with a reliable 
ignition system it is difficult to persuade him to test 
a new kind. It is conceivable, therefore, that 
when our electrical manufacturers found that German 
firms had secured a sound footing they did not think 
it worth while trying to compete with them. But to 
depend on a foreign nation for a thing like a magneto, 
which is used very largely for naval and military 
purposes, is little short of madness. Long before the 
war broke out the state of affairs was frequently called 
attention to. Writing in the Autocar of January 17th, 
1914, a correspondent said: “ There is no denying 
the fact that we are entirely dependent upon Germany 
for a reliable magneto, and as this is one of the most 
important adjuncts of an internal combustion engine 
it is an exceedingly sad position to have to bow the 
head to Germany for a means of ignition on ow 
army, transport, naval, and aerial fleets. * The day” 
may yet arrive when England will be isolated from 
Germany's supply, but the Government must be 
prepared before it is too late to provide a means to 
maintain the ignition systems of our combating 
fleets. Now that “the day ” has arrived our elec- 
trical and other firms are putting magnetos on the 
market, and it is to be hoped that in future they will 
be patronised. 

Complaints have frequently been made about the 
excessive charges for spare parts and for magneto 
repairs ; in fact, in some cases it would have been 
almost as cheap to have purchased a new machine. 
With a few foreign firms holding the monopoly this 
kind of thing is scarcely to be wondered at. What is 
wanted, and what has been wanted, ever since the 
magneto was invented is at least one large factory in 
this country where machines can be turned out in 
large quantities and under the best possible con- 
ditions. Let no firm, however, put a machine on the 
market before its reliability has been proved beyond 
doubt. By long experience and careful attention to 
details our enemies have won a reputation for mag- 
netos that will be difficult, if not impossible, to beat. 
At present there is no part of a modern car or com- 
mercial petrol vehicle that gives less trouble than the 
ignition system, and it will be very unfortunate 
indeed if the market is flooded with inferior and un- 
tried goods. Luckily, the reputation of some firms 
that have now taken up the manufacture stands very 
high, and we have cause to hope that the foreign 
monopoly will be effectively broken. 








OBITUARY. 


WILLIAM EDGAR ALLEN. 


SHEFFIELD rightly claimed Mr. William Edgar 
Allen, who died on Thursday, 28th ult., at the age of 
seventy-seven years, as her son, for as the founder of 
the Imperial Steel Works at Tinsley he took a large 
part in laying the solid basis upon which this great 
industrial centre has been built, but he was a citizen 
of the world, spending half his days abroad, though 
generally in the interests of Sheffield, where he lived 
at Whirlow House, a charmingly situated place on 
the moorland outskirts of the city. To say that he 
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will be missed is to state a very simple fact ; more 
difficult would it be to attempt to estimate the 
loss to Sheffield and to industrial England which his 
death involves. 

He commenced operations as a steel and _ file 
manufacturer and merchant fifty years ago save 
three, and, once established, began to take a 
very broad outlook. In those days other con- 
cerns now in the very front rank of the steel 
world were also in the making. Sheffield was begin- 
ning to live and to make its influence felt. But it 
could not live upon itself, nor confine its markets to 
this country nor this Empire. Mr. Allen was one of 
the first to recognise the necessity of launching out, 
and, as succeeding years of experience ripened his 
judgment, the conviction was deepened within him 
that the whole world must be the market-place of 
the industrial firm or district which would thrive 
and expand. 

For the important part he was to take in that 
direction, his early years had specially fitted him. 
Following an education at home particularly directed 
to commercial pursuits, he was sent across to Paris, 
where he studied for some time at the College Chaptal. 
Then he passed over to Holland and went on to 
(Germany, afterwards visiting, and for a period living, 
in Spain, Portugal and Italy. He became an excellent 
linguist, and being of a very observant nature, 
returned to England with a sound knowledge of the 
requirements of the markets of those countries, and 
a resolute determination to enter them more fully 
with Sheffield manufactures. The success of his 
efforts may be judged by the fact that it was not 
long before his firm was fulfilling very important 
contracts for railway material for Southern Europe, 
as well as work for arsenals, dockyards and other 
undertakings of that nature abroad. From that 
point the firm has gone rapidly ahead. 

In his business enterprise Mr. Allen never stood 
still. He belonged to that school of practical thought 
and action that had no time for dwelling dotingly 
upon accomplished facts. Content that those things 
had been done, but not content with them, he pressed 
on to the attainment of higher positions, and gained 
them. He was aware that every year found inter- 
national competition increasing, and he knew that 
if Sheffield was to retain the position already reached, 
a gigantic struggle had to be engaged in. Works 
must be kept up to date. That was essential. It 
was a costly doctrine, for it often involved the scrap- 
ping of apparently good machinery. But it was the 
doctrine which he and other leaders in. the steel 
industry preached in season and out of season, and 
what he preached he practised in his own works. 
His relationships with his employees were happy 
remarkably so. Absolute confidence in the head of 
the firm and his colleagues, and something more than 
regard for Mr. Allen himself, were the secret of the 
unity which characterised the staff from the oldest 
and most responsible official to the youngest employee. 
Mr. Allen’s personal industry inspired them. Though 
as the years came and went, he grew to be one of the 
wealthiest men in the city, he remained, until his 
last illness intervened, one of the hardest of workers. 
Up to a very few years ago it was his custom to rise 
each morning of the week between five and six 
o'clock and to be busily engaged throughout the day 
dealing with the affairs of his company. 

Mr. Allen’s firm was established in 1868, and in 
1903 after it had so grown that the original 5 acres 
covered by its workshops were enlarged to 23 acres, 
it took over the business of Askham Brothers and 
Co., Limited, and took up on a large scale the manu- 
facture of railway points and crossings. Shortly 
before this, Mr. Allen converted the firm into a 
limited liability company, following the general 
trend of things and in view of the greater scope which 
would be thereby afforded. His first co-directors 
were Mr. R. Woodward, Mr. A. E. Wells, and Mr. 
Fr. A. Warlow. Later Mr. William Crosby, Mr. 
C. KK. Everitt, Mr. J. F. Moss and Mr. J. C. Ward 
joined the board, which is at present composed of 
the seven gentlemen named. The company was 
registered on December 18th, 1900, with an autho- 
rised capital of £525,000 in shares of £1 each. 

In later years, when he had the valuable aid of 
practical experienced colleagues on the directorate, 
it was rather as the financial and business man that 
Mr. Allen rendered the greatest service to the concern, 
leaving the more technical side in the capable hands 
of his co-directors. This, indeed, was an exceed- 
ingly happy arrangement and a perfectly natural 
one, for few men were better known on _ the 
Continent, especially amongst engineers and_rail- 
way men, than William Edgar Allen. From the 
earliest days of the Imperial Steel Works, he 
had kept steadfastly before him the wisdom of main- 
taining the closest personal touch with foreign busi- 
ness connections. This phase of his activities was 
never relaxed, even when the signs of failing health 
became only too apparent. Because of the latter 
fact, Mr. Allen was compelled to spend practically 
six months out of the twelve in Algeria, Egypt, 
India, Italy, Savoy or the West Indies, and no doubt 
he would have revisited the West Indies last autumn 
had he not been prevented, first by the outbreak of 

‘ hostilities, and then by serious illness in October. But 
n all these travels he lost no business opportunities— 
and they seemed to have a habit of coming in his direc- 





tion. The interests of the company abroad, however, 
were in no sense left to chance. One by one important 
branches have been opened up in Johannesburg, 
Chicago, New York, Montreal, Japan and, lastly, 
Russia, representatives have been appointed in 
Australia, New Zealand, the Argentine and Brazil, 
and agencies arranged for all over the world. The 
original speciality—file-making—is now a big depart- 
ment, as is that devoted to the manufacture of saws 
for cutting cold steel, but before Mr. Allen passed 
from the control of the great firm he had founded, 
from 60 to 70 per cent. of the output was in the shape 
of war material—a product in extraordinarily striking 
contrast to the nature of the peace-loving man that 
he was. 

In the customary usage of the term, Edgar Allen 
was not a public man, yet few men have been so 
prominently before the people. It may be that in 
some measure the deafness with which he was 
afflicted prevented him from seeking the civic 
positions he could have well filled, but it did 
not stand in the way of his desires as a _philan- 
thropist. His purse was ever open for a worthy 
object, though ostentation in giving was as opposed 
to his nature as was the practice of munificence 
devoid of definite purpose. One of the best examples 
of his generosity is to be found in the Edgar Allen 
Institute for Medico-mechanical Treatment, situate in 
Gell-street, Sheffield. The story of its establishment 
is worth recalling. Some years ago, whilst in France, 
Mr. Allen was seized with illness and lay almost at 
death’s door. At a critical stage he was introduced 
to the medico-mechanical treatment, which had 
found so much favour on the Continent. The results 
were so remarkable that Mr. Allen there and then 
declared his intention of doing all he could to place 
the treatment within the reach of every werking- 
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man in Sheffield. ‘‘ You see,’’ he explained, ‘ the 
sooner injured workmen can get back to their duties, 
the better it is for the employer, as well as for them- 
selves and their families. So that from that point 
of view my interest may be said to be a selfish one.”’ 
That was just typical of the man—always with a 
thought for others, always belittling his own part. 
There were many difficulties in the way of the found- 
ing of such an institute, the chief one being that no 
similar work was being carried on in this country, 
though there were hundreds of institutes on the 
Continent. However, the Institute became an 
accomplished fact almost four years ago. Mr. Allen 
personally bore full financial responsibility for the 
first three years, at a cost of at least £1500 per 
annum, and some idea of the appreciation of the 
Institute during that period may be gathered from 
the fact that no fewer than 1753 patients were 
admitted for treatment. From a_ philanthropic 
point of view, that is considered one of his greatest 
monuments. But equally as enduring and of great 
value is the Edgar Allen Library at the Sheffield 
University. 

How the Edgar. Allen Library came into existence 
is a story which forms a bright page in the history 
of Sheffield. It was all so natural that a man of 
Edgar Allen’s tastes should have a very warm place 
in his heart for the great work being accomplished 
by the Sheffield University. The Council of the 
University felt the need of a separate library building. 
It would complete the scheme of the handsome new 
edifice. They appealed for funds. Mr. Allen promptly 
offered to give £10,000 on condition that four other 
gifts of an equal amount were forthcoming, or £5000 
if nine similar gifts were made. There was no suffi- 
cient response, so that no obligation was placed 
upon Mr. Allen to stand by his offer; nevertheless, 
he sent a cheque for £10,000 to the Council, with the 








result that when a little later King Edward and 
Queen Alexandra visited Sheffield to open the 
University, the Duke of Norfolk as Chancellor was 
able to announce that the desired library building 
would be erected. It was opened in April, 1909, 
by the King—then Prince of Wales. So deeply 
appreciated was the gift of Mr. Allen to the University, 
and in such esteem was he held, that the honorary 
degree of Doctor of Letters was conferred upon him. 

In 1862 Mr. Allen was admitted a member of the 
Britannia Lodge of Freemasons, and in later years 
he took a prominent part in the founding of the 
Hallamshire Lodge, with which he continued to be 
associated up to the time of his death. He was one 
of the oldest Freemen of the Cutlers’ Company, 
having been elected to'that office in 1870. He was a 
member of the Iron and Steel Institute, and a 
familiar figure at its meetings, and an Associate of 
the Institution of Mechanical Engineers. 








WAR ITEMS. 


Tue London, Brighton and South Coast Company has 
issued a ‘‘ Roll of Honour’”’ poster which shows that on 
December 17th there had joined the colours 296 men, or 
6.6 per cent. of the men in the traffic department ; 171, 
or 9.1 per cent., in the goods ; 462, or 12.7 per cent., in 
the locomotive ; 233, or 17.2 per cent., in the carriage 
and wagon ; 82, or 15 per cent., in the electrical ; 449, or 
13.6 per cent., in the engineering ; 73, or 11.5 per cent., 
in the marine ; and 66, or 14.6 per cent., in other depart- 
ments. The total was 1832, or 11.2 per cent. Of these, 
43 had been killed up to January 21st. The large 
percentage in the rolling stock and engineering depart- 
ment is no doubt due to the fact that Mr. William Forbes, 
the general manager, was the member of the Railway 
Executive Committee who was delegated to get together 
practical railwaymen for the Railway Companies of the 
Royal Engineers. 





* * * 


In connection with the campaign undertaken by the 
Board of Trade on the advice of its Advisory Committee 
on Commercial Intelligence to assist British manufac- 
turers and merchants to secure trade formerly in the hands 
of “erman or Austro-Hungarian firms, the Board con- 
tinues to receive a very large number of inquiries for the 
names of sellers or buyers of articles of which the sources 
of supply or market have been interfered with by the war. 
Special arrangements have been made in the Commercial 
Intelligence Branch of the Board of Trade for dealing with 
these inquiries, and lists are prepared and circulated of 
articles which inquirers desire (a) to purchase and (b) to 
sell. The eighth list is now ready and may be obtained 
by United Kingdom manufacturers and traders. British 
firms interested in any of the goods mentioned, either as 
buyers or sellers, should communicate with the Director 
of the Commercial Intelligence Branch of the Board of 
Trade, 73, Basinghall-street, London, E.C. 
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SHORT NOTICES. 


Civil Engineering Types and Devices. By T. W. Barber, 
M. Inst. C.E. London: Crosby Lockwood and Son.— 
Mr. Barber, having given the mechanical engineer his 
‘* Sketch Book of Mechanical Movements, Devices, &c.,” 
has sought in this new volume to provide an analogous 
work for the civil engineer. It is described as “‘ a classitied 
and illustrated index of plant, constructions, machines, 
materials, means and methods adopted and in use in civil 
engineering works of every class.” On the right-hand 
pages we have the illustrations and on the left-hand pages 
briefly-worded two or three-line descriptions of what they 
represent. There are altogether 1760 sketches in the 
volume, all of them being well drawn. We know from 
our own experience how uséful Mr. Barber’s former work 
ean be on occasion. This one, we think, will be found 
just as valuable. 

The Case-hardening of Steel. By H. Brearley. London : 
lliffe and Sons, Limited. Price 7s. 6d.—This is a very 
practical and useful book and one whieh at the same time 
is pleasant to read. The author is an acknowledged 
metallurgical expert and has the power of cutting away 
many of the purely artificial difficulties surrounding 
scientific metallurgy without impairing in the least the 
soundness of his treatment. The book is worthy of a 
wider study than the restricted title will be apt to secure 
for it. Those interested, for instance, in the cementation 
and allied processes of producing steel will find that it 
covers much of their ground. Even more striking, how- 
ever, is its obvious value to the student of metallography. 
The author’s handling of his microsections is masterly 
and sufticiently general to be valuable far outside the field 
of case-hardening. 

Engineering Workshop Principles and Practice. By A 
G. Robson. Manchester: Emmott and Co., Limited. 
Price 3s. 6d. net.—This volume is intended to be a text- 
book for students and apprentices. It aims at providing 
a course of reading on matters which are usually and 
certainly best learnt in the shops. We like it, however, 
because of the remarkably clear manner in which it is 
written, and so long as it is used as an accompaniment 
of and not as a substitute for a training in a commercial 
workshop it should prove very helpful to the young engi- 
neer. 
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Cementation of Iron and Steel. By Dr. F. Giolitti. 
London: The Hill Publishing Company, Limited. Price 
17s. net. 

Preservation of Structural Timber. By H. F. Weiss. 
London: The Hill Publishing Company, Limited. Price 
12s. 6d. net. 

Papers Set in the Qualifying Examination for the Mech- 
anical Sciences Tripos, 1906-18. Cambridge: At the 
University Press. Price 2s. net. 
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A NEW SYSTEM OF SPRING SUSPENSION FOR 
MOTOR CARS. 


NOTWITHSTANDING the fact that increased attention 
has recently been devoted to the design of the spring 
systems for motor vehicles, many of the existing systems 
have been arrived at by more or less haphazard methods 
rather than on scientific principles, and leave much room 
for improvement when considered as a whole rather than 
individually. The degree of comfort achieved depends 
upon the natural oscillation period of the car on the axles, | 
and this depends, again, upon the rate of deflection of | 
the interposed springs and the load, the great difficulty 
being to provide a sufficiently slow periodicity, for the | 
amount of movement given to the human body is not | 
of much moment provided the motion is not too sudden. | 
Wolseley Motors, Limited, Birmingham, have for some time | 
been engaged on experiments on spring suspension, which | 
have resulted in the invention of a new type of compen- | 
sated cantilever suspension for the rear axle by Mr. A. A. | 
Remington. Cantilever springs are, of course, not a novel ! 


advancement of the capability of the army’s readiness to 
| strike at a possible enemy. 


| made. 


Military considerations have 
also played a very prominent part in respect of any 
proposals which have been made concerning the substitu- 
tion of electric for steam traction on main lines in general, 
and not even the historical trials of electric locomotives 
on the Marienfelde-Zossen line of several years ago, when 
speeds up to 130 miles an hour were claimed to have been 
recorded, succeeded in inducing the Governments of any 
of the Federal States to depart from the existing system 
of steam transportation where military considerations 





prevailed. But where such matters do not imperatively 


| claim attention, it has been possible—that is, in districts 


where a hostile offensive in Germany was and is deemed to | 


| be improbable—for a certain amount of progress to be 


Thus, there are the lines between Halle, Leipsig, 


| and Bitterfeld, and mountain sections in Silesia between 


Louban and Konigszelt ; lines in Bavaria and the pro- 
jected conversion of the Berlin City and Circle railways | 
to electric traction. But projects for the construction | 
of high-speed lines between Berlin and Hamburg and Berlin 

















Fig. 1—NEW WOLSELEY SPRING SUSPENSION FOR MOTOR CARS 


feature in motor car design, having already been adopted 
pretty extensively by several makers, but the Wolseley 
Company claims to be the first to introduce a system of 
interconnected cantilever springs having for its object 
the effectual prevention of the rolling propensities of cars, 
especially when turning corners. The arrangement is 
clearly shown in Fig. 1, and Fig. 2 shows the plant which 
has been laid down at the works for experimental investi- 
gations with full-sized vehicles. The latter consists of 
& pit in the floor, in which a shaft carrying two drums, 
5ft. diameter, is placed so that a car can be driven on to 
the drums. The drums have various shapes of segments 
attached to them so as to reproduce as nearly as possible 
the worst possible conditions of road surface which are 
likely to be met with. The car is “ scotched ”’ in position 
to enable the drums to be driven by frictional contact 
with the rear road wheels, and the recording apparatus 
provided opposite the hub cap allows records to be taken 
of the vertical simultaneous movements of the axle and 
the body of the car in relationship to the revolving drums, 
which represent the road. The revolving recording drum 
is driven by means of suitable mechanism and belting 
from the main drums upon which the wheels revolve. 
By means of this simple appliance the behaviour of various 
types of spring suspensions can be observed when subjected 
to the severest conditions. 

As will be observed in Fig. 1, the cantilever springs are 
used to support the car from the axle, and they are rigidly 
connected together by a transverse member, which is 
capable of turning in bearings on the frame. So long as 
the axle is exposed simply to shocks causing vertical 
oscillation, the transverse member turns somewhat under 
the movements of the spring due to the shocks, and the 
full elastic capacity of the whole length of the springs is 
utilised in giving a slow vertical periodicity. When, 
however, the car tends to roll over to one side, the effect 
is that one side spring tends to rotate the transverse 
member in one direction and the opposite spring tends to 
turn it in the other direction. Those portions of the 
springs which depend on the turning of the transverse 
member to enable them to be effective are under such 
conditions non-effective, and the resulting rolling perio- 
dicity, therefore, is claimed to be faster than would other- 
wise be the case. Further than this, it is claimed that by 
arranging the rear portion of the cantilever spring so that 
its rate of deflection under a given load is substantially 
greater than the front portion of the spring, the tendency 
to roll is further reduced. 








STEAM OR ELECTRIC RAILWAYS IN TIME OF 
WAR. 

THE question as to the respective merits and demerits 
of steam railways and electric railways, with special refer- 
ence to the working of main line traffic, has occupied 
considerable attention in Germany for quite a number of 
years past, and it has recently been brought forward 
again in connection with the present war. Naturally the 
advocates of steam locomotion claim a triumph for this 
particular method as a result of the rapid mobilisation 
which was rendered possible in the early period of the war 
and the facility with which the transport of troops, guns, 
ammunition, &c., has been effected both in this country 
itself and in Belgium and the North of France. The 
German railways were constructed for the purpose of 
developing trade and commerce, but regard was always 
had to their strategic value for the maintenance and 





and Cologne, have never emerged from the paper stage, 
and may be unlikely to do so in the future owing to the 
operation of a variety of reasons. 

Baurat Soberski, of Berlin-Wilmersdorf, who raises the 
present subject in a recent issue of Glasers Annalen, pays a 
high tribute to the faultless working of the railway system 
in meeting the enormous demands which were made upon 
it in connection with the mobilisation, and states that the 
results achieved afford the distinct proof that the staff 
and technical equipment of the railways are on a level 
with the times. In order to maintain this situation of 


affairs permanently, it will be necessary to continue the 
work, and so long as the work is conducted on existing 
principles it will probably lead to advantages on all sides, 


but if innovations are proposed it will be essential care- 
fully to examine their posible influence in all directions. 
Apart from accumulator traction, which is left out of 
consideration, the author recalls the fact that the funda- 
mental difference between train haulage by steam and 
electricity lies in the local independence of the steam 
locomotive and the dependence cf the electric locomotive 
upon separate sources of power and installations of con- 
tinuous supply mains. Stationary plant along the line, 
especially water and coaling stations, turntables and 
cleaning pits, are certainly required by the former, but 
the space occupied is less, and the mechanical equipment 
is more simple than in the case of the electric power 
station. On the other hand, the electric locomotive is 
more easily managed, is always ready for service, and 
has a greater capacity of being utilised, seeing that there 
are no subsidiary operations to be performed before and 
after service, which are claimed to occupy almost 30 per 
cent. of the service time of a steam locomotive. These 
merits of the electric locomotive would make it appear that 
it would be advantageous for the transport of troops, 
where high speed and freedom from interruption are re- 
quired, but in case of mobilisation it frequently happens 
that displacements in traffic take place, and lines which in 
times of peace are only used to a comparatively slight ex- 
tent have to carry a heavy load in war time, so that 
not only would all the main Jines at least of the railway 
system have to be organised for electrical working, in 
order that both electric and steam locomotives could 
utilise them in interchange traffic, but from the very be- 
ginning all sections would have to be equipped with 


| power stations and mains corresponding with the mobili- 


sation service programme. This would necessitate, how- 
ever, the expenditure of considerable capital, which, 
owing to the lack of adequate use being made of the line in 
peace time, would yield either no financial results or 
insufficient, results. 

Considered from this point of view, the writer remarks 
that besides equivalent war stocks of fuel the steam loco- 
motive service only requires the establishment of war 
water stations, turntables and cleaning pits or the adequate 
provision in times of peace of these simple and inexpensive 
appliances so as to correspond with the needs of war. In 
addition, breakdowns only affect a single steam locomo- 
tive or train, whereas an interruption in the mains or at 
the power station may for the time being paralyse whole 
sections of electric railways, although the degree of safety 
in working can be increased by the installation of reserve 
plant and the interconnection of power stations by means 
of mains. But, as has been shown in the course of the 


present war, fortresses are not proof against attacks by | 


aviators, and if a bomb were to be thrown on a power 
station the interruption which would be caused would be 
more extensive than the destruction of a water supply 
station or coal store for steam locomotives, which could 


easily be remedied by the adoption of temporary measures . 
and even the most careful watch kept over power stationg 
would scarcely be able to obviate the danger arising from 
the throwing of bombs on them, 

The question as it affects hostile countries is of par. 
ticular importance. On retiring from the advance of tho 
Germans, Baurat Soberski correctly assumes that the 
enemy would naturally destroy his own railways as fap 
as possible in order to render it difficult for the invaders 
to use them. But the permanent way, bridges, &., ag 
shown in the present war, have been comparatively quickly 
restored by the engineering staff, though the repair of 
locomotives made unserviceable would not be accom. 
lished so rapidly, and this would also apply to a greater 
extent to destroyed electric service mains and the power 
stations themselves. Besides the locomotives and other 
rolling stock, wheréver possible, would be and have }jeen, 
placed in a position of security by the retiring tr. Ips, 
Under these circumstances the fact has to be reck ned 
with that the Germans would have to employ their wy 
rolling stock to a large extent in a hostile country, and 








Pig. 2-SPRING SUSPENSION TESTING PLANT 


under these conditions the author submits that steam 
locomotion possesses a great superiority over electric 
traction in consequence of the locomotives being self 
contained units. Jf the preliminary conditions for 
electrical working—-power stations and service mains 
do not exist in the hostile country, the use of electric 
locomotives by the invading armies would not be possible. 
If, however, the conditions were fulfilled, the impossibility 
of utilising one’s own electric locomotives would still 
exist so long as no agreement prevailed with regard to 
uniformity of system, pressure and periodicity as between 
adjoining countries. All experience gained hitherto, 
however, points to the circumstance that the decisions on 
these principles must be made dependent upon the loca! 
conditions for the time being, the traffic requirements, and 
the geographical and economic course of individual 
districts. 

The steam locomotive service, on the other hand, is 
not accompanied by such influences and hindrances of a 
local character. As a consequence of the above-mentione:| 
advantages of this method of traction, the author remarks 
that the German military authorities will hesitate about 
the general introduction of electric traction within a 
conceivable period, and that military considerations are, 
and will remain, a great obstacle to this development. 
At the same time he concludes that there will always be 
eases where these considerations are absent or may he 
withdrawn, and that if these increase in accordance with 
the course of political conditions a further scope of activity 
will be opened up for electricity in connection with the 
working of main lines in Germany. 








MERCURY VAPOUR ELECTRIC LOCOMOTIVE. 


ON several occasions we have referred to the fact that 
the American Westinghouse and Manufacturing Company 
has been experimenting for some time past with a view to 
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developing an electric locomotive that collects single- 
phase current, converts it into direct-current with a 
mercury vapour rectifier, and uses direct-current on the 
motors. In a recent issue of the Electric Railway Journal 
particulars and illustrations are given of the apparatus 
the Westinghouse Company has been employing. It 
consists of a transformer for single-phase, lowering the 
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11,000-volt pressure to about 1200 volts, and there are | 


tappings on the transformer for varying the pressure. 
In addition there are two rectifiers, four direct-current 
motors with an aggregate capacity of 1000 horse-power, 
and the necessary control apparatus. One of the rectifiers 
serves as a spare. The tests were made for the purpose 
of developing a locomotive equipment for the Pennsylvania 
Railway, and to secure in the readiest manner possible 
an equipment of substantial size, a combination baggage 
and passenger car was used. At first experiments were 
made on the Westinghouse Company’s test line at Pitts- 
burg, but as the length of this line is only short and as 
the power available was insufficient to carry out experi- 
ments under actual railway conditions, the car was trans- 
ferred to the electrified zone of the New Haven Railway, 
and it is now running on the Canaan branch of the com- 
pany’s lines. After a few preliminary trials it was put 


into actual service, and up to December 19th it had covered | 


over 20,000 miles. Its present schedule calls for a daily 
mileage of 240.% The tests were designed to demonstrate 


| into the cylinder. The arc is started by means of a small 

motor generator exciter. As the motors provide ample 
| reactance for steadying the current no artificial reactance 
| is needed on the direct-current side, and it has been found 
| that the rectified current serves just as well for propelling 
| the car as current taken directly from a rotating machine. 
| The pressure drop in the rectifier is only about 25 volts. 
| This drop, it seems, is practically constant at all loads, 
|so that with a current of 750 direct-current ampéres, 

which is about the current taken at full load, the power 
| loss is about 18} kilowatts and the efficiency at 1200 volts 
is very high. 

Details of the cooling system, electrodes, exciter con- 
| nections, &c., are not yet available, but it is said that in 
| their present stage of evolution all these parts operate 
| perfectly satisfactorily. The rectifier only weighs a few 
| hundred pounds and the motor equipment 72 tons. The 
rectifier and its accessories are mounted in the luggage 
| compartment and occupies with the switches and trans- 
| former not more than one-half of the floor area. 


the durability of the equipment under general service | 


conditions, such as sustained high voltage, voltage fluctua- | 


tions, and mechanical shocks and vibrations. 

The accompanying diagram shows the electrical con- 
nections of the experimental car. Current is drawn from 
the 11,000-volt overhead wire by a standard pantograph 
collector as used on the New York, New Haven and Hart- 
ford Railway, and it flows first through a switch, then 
through the primary winding of the transformer, and 
finally passes to the return rail. One tapping is connected 
to the centre of the secondary winding and other tappings 


are equally spaced two by two on both sides, and this | 


arrangement enables the alternating current voltage to 
be varied from zero to the maximum value. 
tapping, as the diagram shows, is connected directly to 
the motors, which are standard Westinghouse machines 
wound for 600 volts. 
parallel fashion, and to limit the pressure between any 
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part and earth to 600 volts an earth wire is joined to the 
points where each pair of motors are connected in series. 
The outside secondary terminals on the transformer are 
connected to two positive electrodes on the top of the 
rectifier, and the negative pole of the latter is joined up 


to the opposite side of the motors to which the centre 


transformer tapping is connected. 


The rectifier consists of a light steel cylinder container 
approximately 20in. in diameter and 36in. high. The 
electrodes enter at the top of the container through air- | 
tight insulating bushes, which project a short distance | provided in the jackets of both the cylinder bodies and 


The centre | 


They are connected in the series | 








COMBINED AIR COMPRESSOR AND VACUUM 
PUMP. 


AN unusual combination of air compressor and vacuum 
pump has recently been constructed by Tilghman’s Patent 
Sand Blast Company, Limited, Broadheath, near Man- 
chester, for the purpose of pneumatic tube transmission 
at the Manchester Head Post-office. A general view of 
the combined plant is given above, while Fig. 1 is a sec- 
tional elevation, and Fig. 2 is a reproduction of a pair of 
indicator cards from the vacuum cylinder and compressor 
| cylinder respectively. The machine is of the horizontal 
enclosed type and is driven by means of a belt and variable 
speed electric motor. The pressure cylinder is bolted 


| direct to the enclosed crank chamber and the vacuum 


| covers, the latter being easy of accomplishment owing 


to the valves being placed in a separate chamber above the 
cylinders instead of in the covers themselves. Incident- 
ally, this arrangement greatly facilitates the inspection of 
the valves, which can be taken out in a few minutes by 
simply removing the covers of the chambers. 

Both the inlet and delivery valves are of the automatic 


| multiplate type, specially designed to give an easy and 


| free passage for the air. 
| perfectly plain thin steel discs working on a removable 
| cast iron seating, a suitable guard plate being bolted to 


Each valve consists of a series of 


the seating to control the lift of the discs. The two plates 
next the valve seat are perfectly flat and the others are 


| slightly buckled, forming a very simple and reliable spring. 
|The valves work noiselessly—an important feature in 


machines situated in the basement of a building. The 
pressure cylinder is provided with an automatic control 
valve on the air inlet, by means of which compression 


7 Lbs absolute 











“— Ss 


Vacuum Cylinder 23'dia. 14' Stroke 
730 R.P.M. LH.P. 22°9 


27 Lbs absolute 





a Spring 





Atmosphere Line 


a —— 
—=— 


Pressure Cylinder 13+ dia. 14’ Stroke 
130 R.P.M. LLH.P. 126 


“THe ENGINEER” 


o@ « Fig. 2—INDICATOR DIAGRAMS 











Swain Sc. 


ceases when a pressure of 27 lb.f{has been reached. The 
vacuum cylinder is fitted with a somewhat similar valve, 
which comes into operation when the vacuum exceeds 


| 7lb. These control valves are capable of easy adjustment 


for any pressures within 2 lb. above or below those 
mentioned. 

The cooling water is circulated through the cylinder 
jackets by means of a gear pump shown on top of the 
crank chamber. This pump has a capacity of 550 gallons 
per hour and is driven by means of chain gearing from the 
crank shaft. The lubrication of all the bearing surfaces 
and motion work is provided by the splash of the con- 
necting-rod end in the oil in the crank chamber. The 
crank shaft is a steel forging running in white metal 
bearings with an outer bearing to support the fly-wheel. 
The latter is 7ft. diameter and 15in. across the face. Power 
is furnished by a variable speed motor of 55 brake horse- 
power, the revolutions of the fly-wheel varying between 
65 and 130 per minute. 

The pressure cylinder is 13}in. bore with a capacity of 
250 cubic feet of free air per minute, and the vacuum 


Fig. 1—COMBINED AIR COMPRESSOR AND VACUUM PUMP 


| of the cylinders. 


As the machine is designed for the relatively low pres- 
| sures of 27 lb. per square inch absolute in the pressure | at motor terminals, 49 ; 


| obtain a high overall efficiency. 


cylinder is placed behind the pressure cylinder, being 
| secured to the back cover of the latter by means of a 
| distance piece, which also provides for the true alignment 


| mains and 7 lb. per square inch absolute in the vacuum 
| tubes, special attention has been devoted to secure a low 
air velocity through the ports and passages in order to 
Large water space is 


Swain Sc 





| cylinder is 23in. diameter with a capacity of 700 cubic 
| feet, the length of stroke being l4in. The following 
guarantees were, we understand, exceeded by a liberal 
margin :—Volumetric efficiency, 82 per cent. to 85 per 
cent.; indicated horse-power in cylinders, 37 ; horse-power 
mechanical efficiency, 75 per 
cent.; isothermal horse-power, 25.9; and overall etfi- 
ciency, 53 per cent. It was stipulated that the tempera- 
ture of the air delivered from the pressure cylinder was not 
to exceed 160 deg. Fah. with an atmospheric temperature 
| of 60 deg. Fah. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


AERIAL ROPEWAYS. 


Sirn,—Your extremely interesting article—January 15th 
issue—is published at a most opportune time. Probably in 
no branch of engineering have the Germans been so left to them- 
selves as in that branch which is covered under the heading 
* Transportanlagen,” one of the most important branches of 
which is aerial transport. 

Our position to-day compares very unfavourably with that 
of the Germans. As regards ropeways, there are no English 
plants to compare with the Bleichert record of 500 tons per 
hour and the Pohlig lines taking up to 6500 kilos. gross loads 
at a speed of 2.5m. per second. Speeds of 2.75 m. per second 
and the automatic negotiation of curve stations at a speed of 
2.25 m. per second are also amongst the successful records of 
1913-1914. Loads of a ton and capacities of 100 to 200 tons 
per hour are about the limit of English performances, owing 
to the adherence to the single-rope system and their limited 
experience on the bi-cable or double-rope system. In a similar 
manner, the system of telpherage has been entirely neglected 
in this country, and a modification of it—if such it can be called 
—has been extensively adopted on what is known as the man- 
trolley system, in which an attendant travels with every load. 
As stated by you, the late Professor Jenkin originated this 
system, which received no support here, but was to some extent 
developed in America and has latterly been taken up by the 
Germans, who have exported plants to our Colonies to the 
value of hundreds of thousands of pounds, with huge success. 
A single attendant generally suffices to work the whole system 
of cars, the working being wonderfully automatic and reliable, 
an advance on the original English invention and the present 
English system, which has entailed the laying out of much 
capital in experimenting, to say nothing of the ability of the 
engineers concerned. ‘The irony of both the telpher and the 
bi-cable ropeway is that Englishmen have been the inventors 
of that of which the Germans had, before the war, practically 
the monopoly, although the latter must also take the credit of 
the development, to which perhaps the most credit is due. 

When in Germany I took considerable pains to discover if 
Otto, Bleichert and Pohlig had any ground to work on in the 
invention of their systems. Apparently Otto and Bleichert 
take more credit than Pohlig, and these two gentlemen, as far 
as I can ascertain, modelled their bi-cables after a plant by 
Charles Hodgson which was erected in the neighbourhood of 
Halle, near Leipzig, in which the towers were spaced about 
60 m. apart, and the standing cable consisted of round iron rods 
joined together by a tongue-and-groove joint and pin. Previous 
to this, Otto had already manufactured mono-cables in a small 
way, but shortly after the erection of the above-mentioned 
plant Adolf Bleichert joined him and produced the Otto- 
Bleichert system. Bleichert, a man of considerable business 
and inventive genius, dissolved his partnership with Otto a 
few years later, and commenced business in a cellar in one of the 
Leipzig suburbs. This business has so grown as to necessitate 
the employment of some 600 draughtsmen at the Leipzig works 
alone, besides extensive shops on the Rhine, and in Austria and 
Russia. The business done has not by any means been confined 
to Germany and has been international in character. With 
the exception of Thibet and other such states, the Bleichert 
and Pohlig plants are to be found in every country in the world. 
This is certainly a remarkable record considering that it only 
covers some thirty to forty years. 

Between them, these two firms have practically the monopoly 
of the aerial ropeway trade. Their quotations are usually 10 to 
20 per cent. higher than the best English firms, the latter often 
having a slight advantage in the colonial markets, through 
duties, &c. The pinch of British competition has been felt 
rather severely during the last year or so, but only in connection 
with light capacity plants, and in this direction the Germans 
have been guilty of putting up such light structures as to bring 
their reputation into disrepute. 

The firm mentioned in your article has done yeoman service 
in the development of the English ropeway business, and is 
to be congratulated on its various successes. Without doubt, 
however, it has in common with other English firms adhered 
too closely to the mono-cable system. I may assume that your 
experience of the bi-cable system is limited to some fifty installa- 
tions, more or less, and your mono-cable experience possibly 
covers several times this number of installations. You are 
therefore hardly justified in stating ““. . . the relative merits 
of the two systems can be argued about with considerable 
heat.” German, Russian, French and Italian firms have not 
scattered some 9000 bi-cable installations in all corners of the 
globe, with average capacities well within reach of the mono- 
cable, unless they have been convinced of the superiority of 
this system. 

Perhaps the lack of financial support has also, to some extent, 
been responsible for our unfortunate position to-day. Until 
we are prepared to finance and organise huge concerns like the 
Germans, capable of turning out the complete equipment for 
several ropeways per week and to send highly paid men on 
world tours to discover the prospects of busimess in all corners 
of the globe, to appoint and train native agents for all important 
countries and to work out elaborate alternative schemes and 
estimates on the mere off-chance of securing business, we shall 
not be in a position to compete for the world’s trade on the 
footing which Germany fought up to some fifteen years ago. 
When we establish ourselves on this basis we have then to secure 
that experience which the Germans have so painstakingly and 
successfully acquired. For the steelwork we must employ 
expert structural designers, for the mechanical parts expert 
mechanical engineers, and similarly experts for each of the 
other branches, and men of ability to conduct the advertising 
and propaganda departments. We have already a little en- 
couragement in that the special ropes necessary for the bi-cable 
system are produced at their best in England, the Germans 
having purchased almost exclusively from us for many years 
past. We further produce a much better class of structural 
steelwork—as far as shop work is concerned—at no greater 
cost. The present crisis has given us further advantages, the 
magnitude of which it is as yet impossible to estimate. 

All the tariffs and prejudice in the world will not destroy 
the German prestige in this or any other branch of engineering 
in which they may happen to excel, neither will the recent 
applications to work the Bleichert and Pohlig patents avail at 
all unless we display that wonderful spirit of painstaking applica- 
tion and enterprise which has characterised the rapid rise of 
the Germans in the world’s markets and which, maybe, but 
for the present blunder would have made them pre-eminent 
in a few years’ time. An energetic application of those principles 
which we have applied to other branches of engineering in which 
we excel would doubtless in the course of time place us on a 
more competitive basis in the matter of *‘ Transportanlagen.” 

Leicester, January 26th. ENRY Davies. 


Str,—A propos to your interesting articles on the above 
matter, these would doubtless have added interest if manu- 
facturers and users could give us some figures of capital costs 
and maintenance charges. It is a matter of survrise that this 
method of transportation is comparatively neglected in this 
country. For dealing with material up to about 2000 tons per 


day it is generally the most economical, particularly in hilly 
districts, on valuable land and for colliery and iron and steel 
works tips. 

London, February 2nd. 
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AUTOMATIC DANGER SIGNALS. 


Srr,—From time to time railway accidents occur owing to a 
train being allowed to enter a block which is already occupied, 
the signalman having forgotten to replace the signal at danger 
sufficiently soon after the passage of the previous train. The 
Hawes accident was a case of this kind and there have been 
several others. There is some evidence which appears to indicate 
that the Ilford accident may have been due to the same cause. 
The driver claimed, I think, to have seen the distant signal 
“off” from some distance, and accepted it as his signal without 
looking at it again. If it was really “* off’ it was due to the fact 
that when he first caught sight of it, it had not been replaced 
sufficiently promptly after the passage of the previous train a 
few minutes before. I have noticed that signals are often not 
put back to danger until some time after the train has gone, 
and where trains follow one another rapidly, this might cause 
an accident. There are as well more serious cases of complete 
forgetfulness, as at Hawes. 

It is not difficult to devise a simple tripping mechanism which 
could be inserted in the signal wire and actuated by a “‘ treadle ”’ 
when the engine or other leading vehicle had passed the signal 














by a few yards. Such a device could be introduced one signal 
at a time, and would make no difference to the general system ; 
in fact, the signalman need not know whether any particular 
signal had been so fitted or not. 

He could put the signal to danger in exactly the same way 
as before, or if it had gone to danger automatically owing to 
the passage of a train, he would still have to move his lever as 
if he were putting it to danger, before he could lower it again. 

I have worked out the details of a mechanism which would 
serve the purpose, but I have no doubt any practical draughts- 
man familiar with the details of signalling apparatus could do 
the same as well or better. There are obviously many ways 
in which the problem could be worked out. I enclose a sketch 
of the external appearance of my device. I should be pleased 
to give you the internal details if they are of sufficient interest, 
but the drawings and description would perhaps occupy more 
of your space than you have available. The expense of fitting 
such a device to all signals would, of course, be very serious, 
but, as pointed out above, the device could be introduced by 
degrees in places where it would be most useful. 

February 2nd. An A.M.L.OC.E. 


SUBMARINE ATTACK. 

Srr,—I am surprised to see your leader on submarines a 
fortnight ago did not raise some correspondence. One vulnerable 
point in the large war vessels is the formation of the squadron, 
when at sea. If the vessels keep at a fairly even distance from 
one another, as from all information I have they do, it does 
not matter what speed they maintain, the mark is an easy one 
for the submarine. The accompanying sketch will make this 
clear. A isa line of cruisers, B is the submarine. By observation 
or chance a line of cruisers is passing in direction shown, at, say, 
30 miles per hour. The commander in submarine B, with stop 
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watch, finds the average time for three vessels to pass. Dividing 


the time by two he obtains the time between two vessels, and 
by a simple calculation, allowing for the speed of torpedo and 
length of vessel to be hit, he can discharge the torpedo with 
the same certainty of hitting as with a stationary vessel. To 
make up for any small variation of distance—say, 600ft.— 
he can discharge two or more torpedoes. That is probably what 
was done in the case of the Formidable. It is, of course, only 
necessary for the observer in the submarine to have in view the 
funnel, mast or other part of the vessel, which will account for 
the accuracy in a rough sea. 


London, January 22nd. Epmunp J. Davis. 


WELDED STEEL PIPES. 


Srr,—Referring to your quotation of my remarks in your 
issue of January 29th on Mr. Dewrance’s paper before the 
Institution of Mechanical Engineers, at the conclusion of my 
remarks, where I described the method of welding together steel 
pipes on site by the oxy-acetylene process, you quote me as 
saying that the spigot length was about three diameters. In 
point of fact, the length of the sleeve varies from about three 
diameters in the case of the smallest pipes up to about one 
diameter in the case of 12in. pipes. Three times is obviously 
unnecessarily long for the larger sizes of pipe. 

London, February Ist. E. J. Fox. 


PATENTS AND FOREIGN COMPETITION. 


Sir,—I have been much interested in reading your remarks 
on the paper under this title published in your last issue, and 
wish I could get the same comfort from the figures given in the 
paper that you do. You have based your calculation as to the 
proportion of invention to population in the different countries 
on the number of patents granted. This leaves out of con- 
sideration the varying strictness of examination in the different 
countries. Whilst in Germany only about 25 per cent. of the 
applications are allowed and in the United States of America 
only about 50 per cent., practically all the completed applica- 
tions filed in England are. It seems to me, therefore, that your 
calculation should have been based on the number of com- 
pleted applications filed by its own nationals in each of the 
three countries. On this basis, and assuming 60,000 out of the 





total of 70,367 applications in the United States to be filed hy 
American citizens, the number of people in each country per 
invention in 1913 is roughly as follows :—England, 650), 
United States, 1700; Germany, 1800. If the number of utility 
designs patents are included in the German figures, there js 
roughly one invention made there for each 700 of the population, 

Owing to many considerations, such figures can only give a 
very imperfect comparison of the conditions in the three 
countries, but I do not think, although I should like to do 0, 
that our position is as good as represented in your remarks, 
What I desire is that the position should be recognised si 
faced by those who are in a position to deal with it, and not 
that we should go on in ignorance with our heads buried in {}\. 
sand, dreaming that we are absolutely secure in our supremacy, 
when it has already been wrenched from us, and we are all {/i. 
time, by comparison, quickly losing ground. 

February 3rd. THe WRITER OF THE Paper, 


[We fear we cannot agree with our correspondent that in 
ventiveness should be measured by the number of applicaticis 
made for patents. Many, very many, of the applications mist 
be for absolutely futile inventions or for things which have boon 
patented or published before. It is bad enough to measure 
inventiveness by what the patent-offices of the various countrivs 
are pleased to accept as “ improvements,” but it would never 
do to take the still lower scale of merit suggested by our corr. 
spondent. Neither can we accept utility designs, which are 1) 
many cases not inventions at all. We note that our corr 
spondent gives the applications made in America as seventy 
thousand odd, and we understand that thirty-one thousand or <, 
should have been taken, We fear we were misled by the tablo i/ 
this is so. The effect, of course, is greatly to improve the relatiy: 
position of the United States as far as inventiveness is concerned 
and as estimated on this basis.—Ep. THe E. 








PROVINCIAL LETTERS. 





During the continuance of the War we propose to devot: 
as much space as we can spare to a discussion of the econv- 
mical effect of the present international struggle on th 
industries in various parts of this country. For this purpos: 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Midland Iron Boom. 


THE weekly meetings of the Birmingham [rou 
Exchange give all the impression just now that we are 
‘in’ for another iron and steel boom. Attendances are 
large and an amount of excitement exists which evidences 
unusual activity. Increasing serious transport difficulties, 
and trouble in securing supplies of fuel—almost amounting 
to a coal famine—have created for the iron and steci 
trades a situation which is causing prices to advance 
rapidly both in iron and steel; and ironmasters also find 
it impossible to make delivery of orders in anything like 
the necessary time. If to the present transport dilli- 
culties railway strikes—as are now threatening—are to 
be added, Midland ironmasters will indeed find them- 
selves in a * tight corner,” and it will be impossible to avoid 
still further early price advances. On  Birminghain 
Exchange to-day—Thursday—there was a repetition of 
last week’s strength and animation. <A greater volume of 
business could be done were industrial conditions on a 
more stable footing. As it is, with the supply of fuel and 
materials so precarious, and the railway service unsatis- 
factory, producers are afraid to commit themselves. Also 
the shortage of labour becomes accentuated, and even the 
rolled iron mills, where stocks of materials and coal are 
for the time being sufficient, are unable to develop full 
output because an adequate supply of labour cannot be 
obtained. Taking the finished iron branches all round, 
there is no great rush to place new business. Values are 
being forced up by increased cost of production rather 
than by pressure of demand. The shortage of labour, 
however, at the ironworks has the effect of reducing the 
margin between consumption and productive capacity, 
and this is a factor in stimulating prices in some directions. 
The question which this afternoon was being debated on 
*Change was how long it will be before the Staffordshire 
marked bar houses advance prices. It is fully realised 
that such a step cannot be long delayed. What the market 
looks for is an early notice of a 10s. increase, bringing the 
price up to £9 10s. This will restore the 30s. per ton 
margin usually existing between South Staffordshire 
common and best iron. Makers of unmarked bars have 
of late put up their prices so repeatedly that instead of 
merchant iron and the commoner qualities being relatively 
cheap, as they were a short time ago, they are now dear 
and too closely approach the price of marked bars for the 
latter not to be affected. The requirements of the Govern- 
ment contractors are keeping the “‘list’”’ houses well 
employed, and the near future being well assured the 
standard is certain to be advanced 10s. per ton very 
shortly. North Staffordshire houses are for the present 
content with an increase of 5s., and £8 5s. to £8 10s. is now 
quoted. South Staffordshire common iron has also im- 
proved its position by a further 5s., making the value 
£7 15s. to £8, with a few makers prepared to sell at the 
minimum figure. The bulk of the extra business done in 
manufactured iron has been brought out to supply con- 
tractors with Government work, though the home trade 
is also moving more freely. Buyers, seeing that prices are 
going against them, are more disposed to purchase. Most 
of the rolled ironmasters are booked to the end of the 
quarter, and refuse to go beyond it. Shipping merchants 
are inquiring a little better for consignments that will be 
wanted for Australia, and they submit moderate Indian 
offers. There is not much to be done for South America, 
and Canadian inquiries are quiet. Last week’s advance 
of 10s. per ton by the Yorkshire and Lancashire iron- 
masters in the price of crown bars, bringing the figure up 
to £8 10s. to £8 15s., strengthens the Midland market 
considerably and increases the conviction that the standard 
for best bars will be soon moved from the present £9 to 
£9 10s. Nail rods have just been advanced 10s. per ton to 
£9 10s., while the quotations for hoops—iron and steel 
either—vary this week from £8 10s. to £9 per ton. There 
is rather more movement in tube strip, the receipt of 
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gome Government orders having assisted to impart a 
rather more sanguine tone to the market. Considerable 
supplies of wrought iron water tubes are being called for 
in connection with the installation of field pumps, which 
have become such an important adjunct of the winter 
campaigning in Belgium and the North of France. Manu- 
facturers are accordingly stiffer in their quotations, £7 10s. 
to £7 15s. being now the ruling rates. 


10s. per Ton Advance in Steel. 


Steel prices are advancing faster than iron, and 
an appreciation of at least 10s. per ton has occurred. 
Producers with material to sell can command a consider- 
able premium even on this advance, so eager are consumers 
to secure supplies. The labour difficulties and the well- 
nigh impossibility of getting sufficient raw materials are 
largely responsible for the way in which prices of rolled 
stecl are bounding up. The total advance recorded this 
year is fully £1 per ton, and during the war period, i.e., 
over the last six months, an aggregate increase of £2 7s. 6d. 
to £2 10s. per ton has been established on sections, plates, 
angles, joists, &c. The last 10s. advance brings sections 
up to £8 5s. per ton and joists £8 10s. Angles are to-day 
£8 5s. to £8 7s. 6d. Tank plates are £8 10s. for 100 tons 
delivered in the district, smaller lots being 2s. 6d. more. 
Lancashire boiler plates are £9 5s. There is not much 
business being offered at the new rates, but producers are 
not at all anxious sellers. Steel strip makes £8 10s., 
while £8 5s. has to be paid for hinge strip. Sheet bars— 
Bessemer and Siemens—have advanced about £2 since the 
war began, and there is no prospect of their becoming 
easier, having regard to the displacement caused by the 
discontinuance of continental supplies. The range of 
quotations tends to widen, but current figures disclose a 
pronounced advance. Bessemers are realising £6 2s. 6d. 
to £6 10s., and Siemens are held for £6 12s. 6d. and £6 15s. 


Pig Iron and Coke. 

Pig iron is asked for in larger quantities than 
makers will agree to, both forge and foundry sorts being 
in constant request. Medium forge iron is strong at 
recent figures. Derbyshire is in a like condition. There 
is no alteration in the quotation for Derbyshire iron, most 
users being well covered for some weeks ahead, but 
whereas it was possible to buy at 59s. last week, smelters 
refused to look at anything under 60s. to-day——Thursday 

in Birmingham. Northamptonshire smelters stiffened 
their price lists, 57s. and 58s. covering most of the quota- 
tions, but one firm with a favoured brand stipulated for 
60s. as the minimum for forge material, and went sub- 
stantially higher for foundry iron. South Staffordshire 
part-mine pigs were firm at 60s. Staffordshire all-mine 
pig iron was quoted by one or two makers at 5s. per ton 
above the recent ‘“‘ standard,’ a circumstance which 
strengthened the belief of manufactured iron buyers that 
an advance in marked bars is near at hand. Values of 
all-mine pig iron and best bars usually act and react one 
upon another almost immediately any change in the price 
of either occurs. The recognised standard at date is for 
all-mine forge iron 80s. to 82s. 6d., foundry iron 90s., and 
cold blast iron 130s. Smelters who have determined upon 
the advance would be quoting 5s. per ton in excess. 
Furnace coke is quoted :—-Derbyshire, 18s. 6d.; South 
Yorkshire, 20s. 6d. to 21s.; South Wales, 23s.; foundry 
coke, 26s. and 27s.; purple ore, 21s.; best deep lump house 
coal, 18s. to 20s.; ironworks forge coal, 12s. and 13s.; mill, 
furnace, and steam fuel, 14s.; and rough slack, 9s. per ton. 


Galvanised Iron Appreciating. 


There has been a sharp appreciation of spelter, 
manufacturers having to pay from £36 to £37 in this dis- 
trict for replenishments of stocks. Galvanised sheets 
are accordingly 15s. dearer. Two weeks since 24 gauge 
corrugated sheets could be bought at £11 5s. f.o.b. Liver- 
pool, on Thursday on Birmingham Iron Exchange the 
lowest was £12, some makers quoting £12 2s. 6d. Home 
orders were only entertained on the basis of £12 5s. Manu- 
facturers stated that these rates yield only a very slender 
profit. The immediate outlook in this branch is not good. 
At home there is a fair demand, though the requirements 
of the Government are no longer an important factor, but 
the export trade remains stagnant. Black sheets have 
advanced in sympathy with galvanised sheets. Hard 
doubles make £8 5s. to £8 10s. 


North Staffordshire Steel and Iron Trades. 


There is no diminution of activity at the North 
Staffordshire steel establishments, where the work of 
turning out war material for the country and its Allies is 
proceeding at high pressure. Makers are hindered by 
two main difficulties, the shortage of skilled men and the 
congestion of traffic. Finished iron is generally quiet, and 
crown bars and iron plates are still quoted at £8 5s. and 
{9 5s. respectively per ton. Large quantities of pig iron 
are being smelted for local consumption, but there is not 
much activity so far as outside sales are concerned. The 
demand for coal is good, and with reduced output some 
coalowners have difficulty in meeting their orders. The 
price of best house coal has been advanced by 10d. a 
ton during the week. 


Advance in Ironworkers’ Wages. 


The return issued this week of the Midland Iron 
Trade Wages Board for the two months ended December 
last shows that the net average realised selling price was 
£7 8s. ld. per ton, an increase of 2s. ld. per ton on the 
preceding period. This gives the ironworkers an advance 
of 2} per cent. in wages, making puddling 10s. 3d. per ton 
and all other tonnage men 9s. 9d. perton. The net average 
selling prices of the different classes of iron making up the 
return were :—Bars, £7 8s. 4.36d.; angles and tees, 
£8 Os. 1.85d.; plates and sheets, £8 12s. 7.25d.; and hoops, 
strips, &c., £7 2s. 7.54d. per ton. The total output was 
28,077 tons, which compares with 30,989 tons for the 
months of September and October last. 


Manifesto to Operative Ironworks ‘‘ Slackers.” 


Output at the Staffordshire ironworks is main- 
tained only under the most difficult conditions. While 
coke continues fairly plentiful and stocks are still held, 
there is a famine in coal, and supplies of iron ore are much 





below the capacity of the blast furnaces. There are great 
delays in railway transport, and rolled ironworks labour 
is scarce and much of it inefficient, particularly amongst 
the puddlers. The experience of ironmasters varies a 
good deal, but large numbers of them complain that the 
password among the ironworkers is “go easy” in the 
forges and the mills. The danger of this tendency was 
no doubt in the minds of the National Executive of the 
Associated Iron and Steel Workers when it recently issued 
to its members a very striking manifesto on the war. 
They state :—‘‘ We must beat the Germans in the trade 
fight as Tommy will beat them in the military struggle ; 
we must both win. Tommy on the field fights to win ; in 
the works, we must work to win. Tommy suffers a lot, 
but he fights ; we may have to suffer a bit, but we must 
work. There must be no throwing down tools, no stopping 
away from work.” Staffordshire ironmasters welcome this 
** manifesto,”’ and hope it will have a good effect upon the 
men. If the current enormous call for iron and steel out- 
put, almost entirely on account of military necessities, 
is to be satisfied, the iron and steel industries will want the 
best out of every man and boy left them. 


Engineering Trades. 

In the engineering trades the notification of 
advanced prices of materia] does not deter customers, and 
the view of the future is much more confident. In the 
heavy trades the makers of boilers and large tanks have 
acquired further orders. The constructional firms are 
very busy on material for war purposes, and the heavy 
ironfounders announce the receipt of orders for iron and 
steel works rolls and other castings. The stampers report 
heavy employment, especially on Government work. 
Artillery wheels and entrenching tools have been booked 
to a considerable volume. There is a constant demand 
for wrought iron boiler and water tubes. An important 
bid to capture some of Germany’s trade is to be made at 
Halesowen, in East Worcestershire, where a prominent 
South Staffordshire company is equipping new works for 
the rolling of zinc. The supply of manutacturers of zinc 
has been very largely in German hands. One or two small 
works in this country have undertaken certain departments, 
but have not been able effectively to compete with the 
German in the more important branches. All departments 
of the trade will be undertaken at Halesowen and on a 
large scale. So rapidly have the arrangements been 
pushed forward that the works already have much of the 
plant installed, and production will commence in the course 
of a few weeks. The undertaking will be watched with 
interest by the many trades using manufactures of zinc. 
It is instructive that up to July last year manufactures 
of zinc imported to this country were valued at £269,393 ; 
for the twelve months the total was £349,068 compared 
with £529,446 in 1913, and £605,436 in 1912. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
A Hesitant Market. 

On the Iron Exchange on Tuesday there was a 
good attendance, but it is evident, so far as pig iron was 
concerned, there was nervous feeling. The position is 
one of great uncertainty, and makers only allow a short 
period for acceptance of offers. Hematite especially 
ruled strong, and as compared with the past year or two 
prices were quite of a fancy character from the merchants’ 
point of view. There is no Lincolnshire foundry being 
offered. Finished iron and steel showed little change on 
the week, but was firmly held. Unofficially higher prices 
are asked. Copper tubes were quoted jd. per pound 
higher, but there was little change in other respects. 
Sheet lead unchanged. English tin ingots £5 per ton higher. 


Quotations. 


Staffordshire No. 3 foundry, 63s. to 64s.; Derby- 
shire, 65s. to 66s.; Middlesbrough, open brands, 66s. to 
67s. Scotch: Gartsherrie, 76s. 6d.; Glengarnock, 75s. 
to 76s.; Eglinton, 73s. to 74s.; Summerlee, 76s. 6d., 
delivered Manchester. West Coast hematite, 100s.; East 
Coast ditto, 92s. 6d., both f.o.t. Finished iron: Bars, 
£8 15s.; Lancashire hoops, £9 7s. 6d.; Staffordshire ditto, 
£9 7s. 6d.; sheets, £9 12s. 6d. Steel: Bars, £8 15s. to £9; 
steel hoops, £8 17s. 6d.; plates for tank, girder, and bridge 
work, £8 10s. to £8 15s.; English billets, £6 10s.; cold 
drawn steel, £11 to £11 10s. Copper: Sheets, strips, &c., 
£84 per ton; small lots, 10$d. per pound ; rods, £84 per 
ton ; small lots, 10}d. per pound ; tough ingots, £69 10s.; 
best selected, £70 per ton; copper tubes, 11}d.; solid- 
drawn brass tubes, 94d.; brazed brass tubes, 1ld.; con- 
denser tubes, 10}$d.; condenser plates, 8}d.; rolled brass, 
83d.; brass turning rods, 84d.; brass wire, 9d.; yellow 
metal, plates and rods, 83d. per pound. Sheet lead, 
£24 10s. per ton. English tin ingots, £180 per ton. 


The Lancashire Coal Trade. 


There was only a small attendance on the Coal 
Exchange, but the feeling in all departments was exceed- 
ingly firm. Deliveries of house coal are in a backward 
condition. Prices in outside districts are most irregular, 
and there is generally an upward tendency. Slack and 
engine fuel in good demand at the advance. Shipping coal 
brisk, and recent events in the Mersey has not so far dis- 
turbed the “‘even tenour of the way.” Quotations :— 
Best Lancashire house coal, 18s. 6d. to 19s. 8d.; good 
medium, 17s. to 17s. 10d.; domestic fuel, 14s. 3d. to 
15s. 3d.; screened steam coal, 12s. 6d. to I14s.; slacks, 
9s. 6d. to 11s. 6d. per ton at the pit. 


Effect of the War on Employment. 


From a statement of the receipts and expenditure 
in connection with the British Westinghouse Employees’ 
War Relief Fund, it appears that up to January 23rd 
last the number of men from the Company’s works who had 
joined the colours was 1434. The fund has distributed £797 
since September 8th, to which has to be added the com- 
pany’s contribution of £100 per week from August 22nd, 
namely, £1890, making a total paid out to dependents of 





£2688. The number of families receiving relief from the 
fund is now 675. The above figures show how splendid 
has been the response by engineers in the Manchester 
district to the call to arms. It represents nearly 25 per 
cent. of all the workpeople employed by the Westinghouse 
Company. 


Workshop Extension. 


Amongst the local firms which have recently 
had to extend their workshop accommodation is that of 
Brayshaw Furnaces and Tools, Limited. Owing to the 
increasing demand for furnaces and baths for tempering 
and quenching steel, the firm’s premises in Mulberry- 
street, Hulme, have become quite inadequate for the 
requirements, and further premises have been acquired 
in Longsight, which materially augments the output. 


Traffic Congestion at the Ports. 


At a meeting of the Liverpool Steamship Owners’ 
Association, which embraces members owning 4} million 
tons of steamships, held on Monday last, it was stated 
that the principal causes of the congestion of the ports 
were :—(1) Shortage of labour; (2) the heavy demands of 
the Admiralty on the mercantile marine for officers and 
men; (3) the heavy demands of the Admiralty on appli- 
ances, such as tugs and lighters, and of the Army upon the 
railway facilities ; and (4) the heavy and unusual demands 
upon quay and warehousing space in the ports resulting 
from the Government importation of sugar, which shoutd 
be removed at the earliest possible moment. The report 
goes on to state that the shipping tonnage remaining 
available is more than sufficient to carry the volume of 
trade being offered, and that the employment of more ships 
would increase rather than reduce the congestion in the 
ports. With regard to the cost of war risks, it is stated 
that the losses suffered by British ships at the hands of 
the enemy up to the end of 1914 were estimated at 
£4,500,000, of which £2,500,000 represented the cost of 
the cargoes. The insurance of vessels and cargoes has 
probably cost over £11,000,000—the values of the ships 
employed being £120,000,000 and cargoes £150,000,000— 
which means that the oversea trade has expended over 
£11,000,000 in premiums to cover losses which have 
amounted to £4,500,000. In the opinion of the Associa- 
tion, it is essential that,in order to obtain the full advantage 
of the State scheme, the premiums should be maintained 
at rates sufficient to cover, but no more than cover, the 
probable losses. 





The Coal Supply. 

The shortage of coal supplies, due chiefly to the 
scarcity of labour owing to the large number of miners 
who have joined the colours, is giving rise to anxiety on 
the part of large consumers, and at the instigation of the 
chairman of the Manchester and Salford Gas Committee, 
a conference of representatives of gas undertakings is 
to be held to-morrow (Friday) in Manchester to decide 
upon the most satisfactory means of meeting the difficulty. 
The circular letter sent out to the various Corporations 
suggests that strong combined representations be made 
to the Government to suspend the present limitation to 
eight hours’ working during the period of the duration 
of the war. 


The Engineering Trades. 

No signs are visible of a slackening in the pre- 
vailing activity in the engineering trades of the district, 
the amount of war material in hand is enormous, and 
machine tools are in greater demand than ever, the chief 
difficulty being that of obtaining labour to man the exist- 
ing machines. The local makers of motor vehicles are 
working under high pressure to supply machines for the 
Allies for transport purposes. The extensions of premises 
which are being made by all the large ammunition and 
armament firms is providing a large amount of work in 
this district, chiefly in the shape of power plant, and I 
hear that the demand for Lancashire boilers is unusually 
large. Unfortunately, the prospects of textile machinery 
makers show no immediate signs of improvement, but 
those firms that have the necessary machine tools can find 
any amount of work for the Government. 


The Engineers’ Club. 


The syllabus of the above club for the remainder 
of the winter includes a series of debates on subjects of 
engineering interest. On Wednesday, February 10th, 
the subject of ‘‘ The Necessity for a Board of Industry 
and State Co-operation in Promoting Foreign Trade ” will 
be discussed. On February 17th debates will take place 
on ‘“ Technical Education and Research ;”’ on February 
24th, “The Valuation of Plant and Machinery for the 
Purposes of the Finance Act (1909-10) ; ” and on March 3rd, 
‘‘ Trade Prospects after the War.” In each case the debate 
will be opened by an authority on the particular subject. 


Manchester’s Water Supply. 


AT a meeting of the City Council held on Tuesday 
last Mr. Alderman Holt, the Chairman of the Water Com- 
mittee, announced that the third pipe line from Thirlmere 
was now completed and water was being delivered to the 
Audenshaw reservoirs. The work of laying the third line 
was commenced in 1907 and the capacity of the three 
pipes is now 30,000,000 gallons per day. The cost of the 
third line of pipes was £1,067,974, bringing the total outlay 
to date on the Thirlmere scheme to £4,781,103. The 
consumption of water is now 45,000,000 gallons per day, 
while the available supply from all sources is 55 million 
gallons. If the present rate of increase continues it will 
be necessary shortly to consider the question of an extra 
supply of water for Manchester by means of a fourth line 
of pipes. 

Barrow-tn-FurRNEsS, Thursday. 
Hematites 

There is a very strong position in the hematite 
pig iron trade of this district. The demand for iron is 
fuller than has been the case for a long while, and prices 
are higher than has been known for forty years and more. 
Makers are now quoting parcels of mixed numbers of 
Bessemer iron at 102s. per ton net f.o.b. The business 
being done is considerable, but at the same time there is 
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no rushing on the part of users to place orders, most of 
them placing only to cover their immediate wants having 
in view the big rates that are ruling. There is, however, 
every probability of these rates continuing high having 
regard to the increased price of raw materials and freights. 
For special grades of iron there is a brisk demand on the 
part of those making munitions of war and for other pur- 
poses. Orders are well held throughout the district. At 
the Distington Works in Cumberland both furnaces are 
now in blast, and it is expected that a further furnace 
will be put into operation at Workington by the Cumber- 
land Steel Combination. Makers are faced with a possible 
famine in raw material so far as iron ore is concerned. 
Supplies of Spanish ore have not been coming to hand so 
largely of late. 


Iron Ore. 


The iron ore trade is well employed in nearly 
every part of the district, the only place where quietness 
exists being at Lindal Moor, in Furness, where two pits 
were recently closed down. At the rest of the mines, how- 
ever, there is marked activity and at some of the pits 
where big banks of ore have been stored these are being 
drawn from to meet local requirements. Prices are up 
and good average sorts are at 22s. to 25s., and the best sorts 
run from 30s. to 32s. 6d. per ton net at mines. Spanish 
ores are also up in price, being quoted at 27s. 6d. per ton 
delivered. The freight on this ore has risen from 4s. to 
15s. 6d. per ton. 


Steel. 

There is activity in the steel trade. At Barrow 
and at Workington the rail mills are busily employed. At 
both places a good order is in hand for home railways and 
other contracts are held. The plate mill at Barrow is also 
busy, as are other departments, hoops, billets, casting shop, 
&c. For rails there is a steady demand and heavy sections 
are quoted at about £7 2s. 6d. per ton with light rails at £8 
to £8 5s., and heavy tramway sections are at £7 lds. per 
ton. All these rates, however, are nominal and liable to 
jump up at any time; indeed, business at the present time is 
difficult to carry on. Ship-plates are in good request on 
local as well as general home account, and the current 
price is £8 10s. to £8 12s. 6d. per ton, with boiler-plates at 
£9 5s. to £9 10s. per ton. Hoops are a steady business at 
£9 5s. and billets are at £6 10s. per ton. 





Shipbuilding and Engineering. 


These trades continue to be well employed. Some 
23,000 men or more are engaged at Messrs. Vickers’ works, 
and the housing difficulty at Barrow is becoming more 
and more acute. An endeavour in the Barrow Town 
Council on Monday to promote a municipal housing scheme 
advocated by the Labour Party was lost by 13 votes to 10. 
At present 189 new houses are being built in Barrow. 


Fuel. 
There is a brisk demand for coal, and steam sorts 
are at 18s. 6d. per ton delivered. Coke is in fuller demand 
with East Coast sorts at 23s. to 25s. per ton delivered. 


Shipping. 
The shipping trade is quiet. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Situation. 

OnE week is pretty much like another at present 
so far as trade in the North is concerned. The output of 
material for the British and allied Governments still 
continues on a large scale, and the orders in hand guarantee 
full employment for a considerable period. The authorities 
maintain a steady pressure for more and more deliveries 
of all sorts and the area of industry covered by the 
military demand is being extended to embrace almost 
every one of our large local industries. Home business, 
too, is moving more freely, and there are daily inquiries 
from overseas despite the throttling effect of high freights. 
Manufacturers have many difficulties to contend with, 
the greatest being the scarcity of labour and the conges- 
tion on the railways. The last-named produces a whole 
crop of other troubles, including the non-arrival of material 
and the accumulation of unwieldy stores of manufactured 
goods which the companies cannot clear. The amount 
of labour available is still shrinking. Efforts are being 
made on behalf of the Government to induce employers 
in trades which are not occupied on military work to part 
with men who are urgently required in factories which are. 
The response, however, has been disappointing. Even 
those works which are engaged in normal trade have need 
of the whole of the resources that remain to them, and 
after all there are few industries which are not engaged 
directly in furnishing material which is absolutely essential 
either to the war services or the community at home. A 
very annoying feature just now are the pin-prick attacks 
on employers by several sections of workmen who have 
flagrantly broken agreements made at the outbreak of 
war. In most of the skilled trades the workmen have 
earned splendid wages, but even these handsome results 
chave been compared to the immense profits which the 
employers are supposed to be making, and which the men 
assert are not being proportionately divided. It seems 
useless to remind these workmen that everybody in this 
country is passing through a national crisis, and that 
the question of profit cannot for one moment be com- 
pared with that of the safety of the country. It is doubtful 
all the same whether firms, the ordinary work of which, 
especially in the engineering and shipbuilding industries, 
is held over by the pressure of Government orders, are 
anything like so well placed as they were before the war. 
The whole question is one which should be reviewed from 
a broader and essentially patriotic standpoint. 


Cleveland Iron Trade. 


The Cleveland pig iron trade is passing through 
a period of disorganisation and uncertainty unparalled in 
its history. The effects of the war act and react upon the 





trade at every point, and while in some respects these 
effects are temporarily favourable, in others they are 
such as to occasion grave disquiet. During January 
prices advanced substantially in every department. As 
regards Cleveland pig, the advance has been in a large 
measure speculative. In other cases, rapidly rising costs 
have been the operative causes. The average quoted 
price for No. 3 G.M.B. over the whole month was 58s. 1d. 
The advance is largely justified by the rising costs due 
to the shortage of material, but it has checked business. 
On the other hand, makers, having regard to the un- 
certainty of the outlook, have not been disposed to commit 
themselves forward. Prices now appear to be returning 
to lower levels. Business, however, is very dull. Con- 
sumers appear to have covered the bulk of their require- 
ments at the time when prices were considerably lower, 
and they are disposed in any case to hold off until con- 
ditions ease still further. The export trade is absolutely 
lifeless, in consequence of the scarcity of tonnage and the 
high freights. The total shipments for the whole of last 
month were less than those of an ordinary week in the 
period prior to the war. The trade left to Cleveland by 
the closing of Central Europe is paralysed by the shipping 
difficulties. Notwithstanding the easier blast on which 
the furnaces have been put, stocks continue to accumulate, 
for buyers are not in a position to take deliveries. The 
stock of iron in the public warrant store now stands at 
118,257 tons. The general market quotation for No. 3 
G.M.B. Cleveland pig iron is 56s. 10$d., whilst No. 1 1s 
58s. 10$d.; No. 4 foundry, 56s. 4$d.; No. 4 forge, 55s. 104d. 
and mottled and white iron, each 55s. 44$d.—all for early 
delivery. 
Iron and Steel Shipments. 

Shipments of iron and steel from the Cleveland 
district during January were retarded by the lack of 
tonnage and the abnormal freights, the total being the 
lowest for many years past. They averaged only 735 tons 
per working day, the total being 19,110 tons, all of which 
went from the port of Middlesbrough. For the first time 
for many years not a single ton of iron was shipped from 
Skinningrove. In December the Tees clearances were 
given at 21,480 tons, or a daily average of 859 tons, and 
for the month of January a year ago the loadings reached 
89,451 tons, or an average of 3417 tons per working day. 
Of the total exported last month, 15,194 tons went abroad 
and 3916 tons coastwise. France was the largest buyer 
with 6221 tons, whilst Norway received 2888, Holland 
1660, Denmark 1385 and Sweden 1250 tons. Scotland, 
usually the best coastwise customer for Cleveland iron, 
only took 840 tons, but it has to be noted in connection 
with this total that owing to the closing of the Firth of 
Forth, supplies have been sent by rail. The shipments 
of manufactured iron and steel during January aggregated 
35,982 tons, of which 9287 tons were finished iron and 
26,695 tons steel. In December only 26,219 tons were 
shipped. Of steel, 23,529 tons were shipped to foreign 
and colonial ports, as against 15,033 tons in December, 
an increase of 8496 tons, and the coastwise steel shipments 
amounted to 2566 tons, a fall of 2899 tons, as compared 
with December. 


Hematite Pig Iron. 

The position in the hematite pig iron trade grows 
increasingly serious, as ore prices steadily advance, and 
the difficulty of obtaining deliveries continues. A fair 
quantity of ore under existing contracts has come forward, 
but it is totally inadequate to requirements, and unless 
some marked change in the situation soon occurs, more 
furnaces will have to be put out of operation. Business, 
in the meantime, is stagnant, for, with the exception of 
cases of urgent necessity buyers will not come forward 
at present prices. Makers, moreover, will not commit 
themselves, for with ore running up to well over 30s. per 
ton, the whole position is impossible. The nominal price 
for East Coast mixed numbers remains around 90s., but 
92s. 6d. is reported to have been paid for a moderate 
lot. On the other hand, some small sales are stated to 
have been made by second hands at below 90s. 


Iron-making Materials. 


No new business appears to have been done in 
foreign ore, but some deliveries under contracts made 
prior to the freight inflation have been made by mutual 
arrangement between buyers and sellers. With a freight 
of 18s., the price of best Bilbao Rubio of 50 per cent. 
quality, ex ship Tees, cannot be less than about 31s. 6d. 
per ton. The tendency of coke is rather stiffer for supplies 
are more contracted, owing to the putting out of some ovens 
in Durham. The quotation ranges from 17s. 9d. to 18s. 
for good medium furnace kinds delivered at the works. 


Manufactured Iron and Steel. 


The situation in the manufactured iron and steel 
trades is very encouraging. The works are being kept 
going at full pressure, and yet the output does not satisfy 
requirements. The steel makers are exceptionally busy, 
especially those who are supplying shipbuilding material. 
The phenomenal scarcity of tonnage which led to a boom 
in shipbuilding in the closing months of last year has 
resulted in huge orders being placed by the shipyards. 
The works are also well supplied with orders for steel for 
munitions of war by the British and allied Governments. 
The shortage of labour is being keenly felt. Employers, 
in fact, have plainly indicated that further enlistments 
from their works might interfere with the equally important 
national duty of keeping the Government supplied with 
war material. More activity is reported in the steel rail 
trade. This week Bolckow, Vaughan and Co., Middles- 
brough, booked a substantial order for tramway rails for 
Melbourne. The following are the principal market quota- 
tions :—Common iron bars, £8 10s.; best bars, £8 17s. 6d.; 
best best bars, £9 5s.; iron ship angles, £8.10s.; packing 
iron, £7; iron ship rivets, £9 10s.; iron engineering angles, 
£8 5s.; steel bars, Siemens, £8 5s.; steel bars, basic, 
£8 5s.; steel ship angles, £8 5s.; steel ship plates, £8 10s.; 
steel boiler plates, £9 10s.; steel engineering angles, £7 ; 
steel sheets, singles, £9 15s.; steel sheets, doubles, £10 ; 
steel strip, £8 ; steel hoops, £8 15s.; steel joists, £8 7s. 6d. 
—all less the usual 24 per cent. Heavy steel rails, £7; 
steel railway sleepers, £7 10s.—net. Cast iron columns, 
£7 17s. 6d.; cast iron railway chairs, £5—f.o.r. at makers’ 
works. 


Realised Prices of Manufactured Iron. 


The Board of Conciliation and Arbitration for 
the Manufactured Iron Trade of the North of England 
has been advised this week by the public accountants 
who have gone through the manufacturers’ books, {hat 
the average net selling price realised by the firms in the 
North-East of England for the manufactured iron delivered 
during the two months ended December 31st 
£7 Is. 1.38d., whilst the sales totalled 8601 tons. ‘Ihe 
return is exceedingly satisfactory and encouraging, 
Prices were more than maintained, and there wis 4 
slightly increased output compared with September ind 
October, and compared with a year ago the output was 
decidedly better, and there was but a margin of Is. ‘qd, 
in the ascertained selling prices of the four brands of i: on, 


Was 


Shipbuilding and Engineering. 

There is no diminution of the activity at {he 
shipbuilding yards on the North-East Coast, but i) js 
notable that comparatively few orders have been placed 
during the past month. This, of course, is due in a |irge 
measure to the higher prices for tonnage quoted by ‘he 
builders. No doubt the freight market is still in a hisiily 
favourable state, but owners have to look far ahead in 
the shipping trade. Builders are not complaining «) a 
scarcity of work; in not a few cases their present © )1- 
tracts will keep them fully occupied for a lengthejod 
period. On the Tyne the work on hand is exception: |ly 
large, some firms being able to look forward to nearl, a 
couple of years’ employment. Builders, however, «re 
greatly hampered in their operations by the scarcity of 
skilled labour. The various engineering works are «!so 
fully employed. Many firms have not been so busy jor 
a number of years. 


The Coal Trade. 

Though we seem to be on the eve of a seriniis 
strike in West Yorkshire, the prospect has had no effcct 
upon the Durham and Northumberland coal mark: is. 
It is questionable whether these districts would be alle 
to deal with any diverted orders if they came, for the 
supply of tonnage is by no means adequate to deal with 
the present trade. Local orders are being sent to thc 
West Coast simply because many owners decline to run 
the gauntlet of the mine-laid North Sea. In several 
instances, too, foreign buyers are finding freights so high 
from the North-East Coast that they are either postponing 
their orders or cancelling them altogether. The tone of 
the market is nevertheless strong. The tonnage difficulty 
cannot last for ever, and with the coming of spring we 
ought to see a very much improved position. In any case 
the allotments of the Swedish State Railway contracts 
show a satisfactory idea of values over the next few weeks 
at least. It seems idle now to deny that owing to the 
large number of miners called to the colours there is « 
serious shortage in the output of coal. In some quarters 
this reduced production is being put forward as a reason 
for Government intervention in the West Yorkshire 
dispute. It is urged that as the dispute is over the inter- 
pretation of the Minimum Wage Act—a purely Govern- 
ment measure—the Government would be the best 
medium for putting the whole thing right. In other 
words, the Government is to be asked to add further to 
the difficulties of an over-legislated trade. The general 
position of the Northern coal market shows little or no 
change. The great dearth of tonnage limits business to 
such an extent that sellers are willing to make concessions 
up to 6d. per ton where tonnage can be definitely stemmed. 
Producers of every grade of coal state that there is no 
lack of buyers, both for home consumption and export, 
but the great difficulty is to get them to take delivery 
according to sale note. There has been no panic in wat 
risks insurances as a result of the German submarine 
raids, affairs in this department remaining practically 
on the old lines. The Swedish State Railway contracts 
have occupied a good deal of attention this week. Out of 
the 176,000 tons required, about 128,000 tons have been 
allotted. Except for 5000 tons of best steams, 10,000 tons 
of secondary steams and 11,000 tons of North North 
umberland coals (Broomhill) and 5000 tons of Cowden 
beath coals, nearly the whole of the order has gone for 
Durham coals. Generally, the prices are considered most 
satisfactory. Several of the allotments are on a free on 
board basis, and are at full current figures. The c.i.f. trans- 
actions allow an ample margin for freight, in the case of 
the Stockholm shipments something like 18s. being set 
aside for carriage. It is said that most of the tonnage 
engaged in the shipment of the contract will be either 
Swedish or Danish tonnage. Best steams are firm for 
all February, but can be discounted for spot delivery. 
Steam smalls are scarce and firmly held. The Durham 
bunker trade is fairly active and the tone steady. Gas 
coals are in brisk inquiry, and only wants a regular supply 
of tonnage to stiffen prices. Coking and smithy fuel is 
moving off steadily. Gas coke is in ample supply, but 
prices are firm, as shippers cannot get labour to move 
requirements. Quotations are as follows :—Northumber- 
lands: Best Blyths, 13s. 3d. to 13s. 9d.; second Blyths, 
12s. to 12s. 3d.; unscreened, 11s. to lls. 6d.; best smalls, 
9s.; households, 14s. to 15s.; Tyne prime steams, 13s. 6d.; 
Tyne second steams, 12s. to 12s. 6d.; special smalls, 10s. 
to 10s. 6d.; ordinary smalls, 8s. to 8s. 6d. Durhams : 
Best gas, 12s. 3d. to 12s. 6d.; second gas, 11s. to 11s. 6d.; 
special Wear gas, 13s.; smithy, lls. to lls. 6d.; coking 
unscreened, 10s. 9d. to lls. 3d.; coking smalls, 10s. 6d.; 
bunkers, ordinary, 10s. 9d. to 1ls.; best, lls. 9d. to 12s.; 
foundry coke, 19s. to 20s.; furnace coke, 18s.; best gas 
coke, 12s. to 12s. 6d.; ordinary gas coke, Ils. 6d. 








SHEFFIELD. 
(From our own Correspondent.) 


The Pig Iron Market. 


OnE of the most remarkable features of the iron 
and steel industry of this district just now is the condition 
of the pig iron market. No one seems to be clear as to 
the probable course of values, some believing that a 
tendency to easiness is already observable, and others 





that higher prices will be yet seen. In the meantime the 
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only iron changing hands is that required for Government 
purposes or for other urgent needs. _ Otherwise buyers 
are scarce. It is one thing for prices to run up and quite 
another to tempt Sheffield consumers on to the market. 
As a rule they simply leave things alone when values are 
high and keep their requirements {satisfied by means of 
deliveries under old forward contracts—contracts made 
when quotations were lower. That is what is happening 
now, @ striking instance of this being a case I heard of 
a day or so ago, in which, with the market price of West 
Coast hematite at as high as 103s., a Sheffield manufacturer 
is still having deliveries of the iron bought on a 77s. level 

a figure which was quoted not so very far back. The 
quotation of 103s. for West Coast is the price asked for 
net delivered Sheffield, but it is in reality difficult to 
vive quotations with anything like accuracy, because 
transactions are still very much subject to bargaining, 
and whilst some people would regard 103s. as a purely 
nominal price, others in actual urgent need of this make 
of hematite might give even more for it. Another inter- 
esting point is the manner in which the price of East 
Coast hematite keeps about level or even above that of 
the West Coast quality, though normally the latter is 
several shillings the higher. That is not quite so empha- 
sised this week, because East Coast is mentioned net 
delivered locally at 101s. 3d. A few days ago as much 
as 106s. was asked, but the quotation eased off sharply 
to the extent of about 5s, 


Quotations Purely Nominal. 


Some merchants and consumers are a liitle 
sceptical about the principal reason adduced for these 
high prices, viz., the poor deliveries of foreign ores; but 
from what I learn there is very substantial ground for the 
reason, and until relief is experienced in that direction 
it is scarcely likely that makers will show any tendency 
to relax from their firm position. The remedy for con- 
sumers is, of course, to hold off wherever possible, and 
that they appear to be doing, thus making quotations 
more nominal than real. The contention of the sceptical 
ones is that the greatest reason for the rise is to be found 
in the enormous proportion of the make going into con- 
sumption on Government account, thus leaving compara- 
tively little to be offered for the general side of the steel 
industry. There is no doubt a good deal in that ; but the 
ore trouble, accentuated by seriously rising freight rates, 
is there all the same. So far as common irons are con- 
cerned, buying generally has practically ceased for the 
time being, though furnaces are being kept fairly well 
occupied on contract account and the demand for basic 
makes keeps strong. Here, again, if quotations are given, 
it must be understood they are more or less nominal and 
should be accepted as such. Derbyshire makers are 
offering forge iron at 57s. 6d. to 58s., though it has been 
done this week at as high as 58s. 6d., and for foundry 60s. 
is asked. Lincolnshire makers, where quotations can be 
obtained, are higher still, and basic is mentioned at 72s. 6d. 
There is a very keen demand for scrap, and this week as 
much as 90s. a ton has been obtained for good special 
steel serap. 


Billets and Bars. 

For billets the range of values is rather wide as 
regards acid qualities, Siemens being quoted in some 
quarters at from £10 to £12, though it is most probable 
that the lower figure is the working one. For Bessemer 
makes £9 would be about the price, though as high as 
£10 is mentioned. In these times, when the require- 
ments of shell steel are so heavy, the rolling mills are 
largely occupied in that branch and billets become scarce, 
with an inevitable rise in values In basic billets, also, 
there is a strong demand, makers selling as much as they 
can turn out. Dead soft are £7 and hard £7 10s. The 
strength of this market may be gauged by the fact that 
merchants are getting as much as £6 for defectives, with 
buyers eager at the figure. The bar iron trade continues 
to mark steady improvement—though slow—and_ the 
hasis price of Crown bars is quite firm at £8 15s. What is 
troubling consumers of billets particularly is the difficulty 
of making carting arrangements. All over the city there 
is a dearth of such labour and in many cases manufacturers 
are at their wits’ end to make anything like adequate 
provision. But then, of course, labour shortage is an 
outery all over the district and one that seems unlikely 
to receive very much relief for the present. Users of the 
cheaper kinds of billets, such as were formerly imported 
from the Continent, are severely feeling the high prices 
they now have to pay for the English basic make. They 
had looked for relief in imports from the States, but, 
supposing other things were favourable, freights are virtu- 
ally treble the rates prevalent in normal times. 


How the Prospect is Viewed. 


During the week I have met one or two steel 
manufacturers who take a rather gloomy view of the 
future. Personally, I am not of the opinion that such a 
view is at all justified. One complained that but for Govern- 
ment work, or work indirectly connected with it, things 
would be in a very bad way. Another, in support of a 
similar contention, pointed out that many of the larger 
steel firms, with big general connections in normal times, 
were busily engaged on Government work to the propor- 
tion of 80 per cent. of their entire outputs. He also 
argued that as regards common irons few specifications 
were being made, for one reason because users had deli- 
veries still to come at rates very much below the market, 
and for another because their new general business is 
not even consuming contract supplies. But as against 
these contentions must be placed the fact that no com- 
parisons are possible, the country never having been 
placed in such a position before. It is incontrovertible 
that since the country recovered from the first shock of 
the war there has been a steady accession of new business, 
and if this has not been quite so rapid as could have been 
wished the reason is to be found in the fact that the require- 
ments of the British and allied Governments are so heavy 
to-day and the demand upon raw material for these things 
is so great that new business is in many cases having to 
be turned down, simply because manufacturers cannot 
undertake it, whilst in other cases the orders are there 
staring manufacturers in the face—orders that would 
take months to execute—if shipment could be made. 





Russia may be cited as a notable example. Circumstances 
at home do not favour a very big volume of new trade, 
railway traffic is not encouraging it, and freights and ship- 
ments are against it. Nevertheless the trade is there 
Waiting and as soon as conditions become more favourable 
it must of necessity come on, 


Round the Works. 


One of the things which cause wonder as to what 
will happen at the termination of the war is the question 
of the great extensions of works now being carried out. 
They are a grim necessity at the moment, especially at 
such large establishments as Hadfields Limited, where 
enormous new workshops are coming into existence ; 
but what some people in Sheffield are asking is as to what 
uses these extensions everywhere will be put. It should 
not, however, be forgotten that expectations of a pro- 
longed boom are confidently entertained, and are warranted 
even on the ground of the wastage now going on, beside 
which it is known that there will be before long big require- 
ments in the shape of railway material for India and the 
Colonies. From what has come to my knowledge, new 
business booked includes saws for Colombo, Rangoon, 
Bangkok, Nairobi, and Brisbane ;_ steel for Yokohama, 
Chicago, New York, Montreal, Barbadoes, Calcutta, and 
Salonica ; cutlery for Pernambuco and Beira; tools for 
Toronto, Colombo, Calabar, and India; blocks and cups 
for Delagoa Bay ; files for Seville and Cadiz; and hard- 
ware for Tobago and Melbourne. Amongst important 
inquiries are those for 10,000 shovels and 10,000 picks for 
France—which just now is an excellent field for manu- 
facturers of steel, particularly of tools—whilst the 
Admiralty is inviting tenders for 137,000 nickel teaspoons, 
400,000 nickel forks, and smaller quantities of other 
table plate, and the War-office requires 70,000 turnscrews. 
Traftic is still exceedingly congested and the temporary 
removal of the ‘ blocks”’ in various directions by the 
railway companies are of very short duration, scarcely 
relieving the position for goods intended for other than 
Government purposes. In one case of which I have heard 
it took four weeks to get a consignment of copper from the 
docks at Liverpool, and that evidently is not an unusual 
occurrence just now, 


Fuel. 

Productions of all classes of manufacturing fuels 
are considerably less than requirements. The reduction 
in outputs owing to the shortage of men, together with a 
further loss of tonnage on account of the scarcity of wagons, 
has in many cases resulted in productions being anything 
from 20 to 30 per cent. below normal. Shipments -keep 
on a fairly active scale, both at the Humber and Mersey 
ports. The greatest demand is, of course, from the big 
local armament works, where requirements are far in 
excess of the usual tonnage in most cases. Many of the 
large firms had arranged contracts for a good proportion 
of their requirements up to the end of June, but with the 
exceptionally large consumption they are having to buy 
freely on the open market, and as the tonnage available 
for sales is comparatively small there is a considerable 
amount of competition for it, with the result that prices 
are daily advancing. Generally speaking, collieries will 
not make forward sales, as, with still further shrinkages 
in outputs possible through the recruiting now proceeding 
in the coalfields, there may be another advance in price. 
The demand for the smaller classes of steam fuel is very 
strong, and for prompt deliveries buyers will pay high 
rates. Current prices for slacks are about 2s. 6d. to 3s. 6d. 
per ton higher than early in December. For accommo- 
dation lots of steam coal some high prices have been paid, 
but nominally quotations are about as follows per ton at 
pit :—Best steam hards, 15s. 6d. to 16s.; second quality, 
l4s. 6d. to 15s. 6d.; steam cobbles, 14s. 6d. to 15s.; steam 
nuts, 13s. to I4s. Coke is rather easier in tendency, 
best patent being quoted 13s. to 13s. 6d. per ton at 
furnaces. 











SCOTLAND. 
(From our own Correspondent.) 


Trade Difficulties. 


ONE of the most important factors at present is 
the shortage of tonnage. A large number of vessels are 
on Government service and others are engaged in 
more remunerative trades. Many of the iron ore 
steamers are experiencing considerable delay in getting 
their turn at some of the foreign ports, and this is telling 
severely on the wages bill, and also accounts to some ex- 
tent for the dear freights. Not only so, but the scareity 
of ore and the consequent high prices of pig iron is causing 
steel makers and others to assume a more serious attitude 
with regard to the future. Almost every day that passes 
registers a further increase in prices generally and every 
week shows a substantial advance. Day-to-day quota- 
tions are the rule and everything is subject to prompt or 
immediate acceptance. In some quarters it is contended 
that the present trade position is more or less artificial and 
that a day of reckoning looms ahead. The present high 
level is undoubtedly causing considerable anxiety. Although 
prices may not be unduly inflated when the increased 
costs of production are taken into account, it must be 
admitted that the position is unsatisfactory from various 
points of view. While prices are higher than they have 
been for some considerable time, with prospects of still 
further advances, it is doubtful if manufacturers are 
benefiting to a greater extent than they do in normal 
times. Increased costs in practically every direction and 
reduced outputs in almost every department, owing to a 
lack of skilled workers or sufficiency of labour, can hardly 
be called satisfactory, but nevertheless trade appears to 
be booming and employment in most trades is very full. 


The Wages Question. 

The wages question is still cropping up here and 
there and several increases have been granted during the 
past week, while further applications for increases have 
been intimated. The members of the Boilermakers’ 
Society in Clyde boiler shops are to receive an advance 
of }d. per hour on time rates and 2} per cent. on piece rates. 





The advance, which is also being granted to members 
working in Leith and Dundee, comes into operation on 
February 17th. Under the rules of the Conciliation 
3oard the wages of workmen in the Scottish manufactured 
iron trade have been increased 24 percent. and the wages of 
blastfurnacemen have also been increased 2} percent. The 
Clyde blacksmiths, patternmakers, brassfinishers, and brass- 
moulders are to be balloted on the question of pressing 
further for an advance of wages. Their representatives 
had a conference with the employers, at which they 
asked for increases ranging from ld. to 2d. per hour and 
were offered 4d. per hour. Their voting papers are return- 
able by February 15th. The members of the Workers’ 
Union employed by firms connected with the National 
Light Castings Association have applied for an increase 
of 2s. 6d. per week, with time and a-half for overtime. The 
firms concerned are situated in the Maryhill and Possilpark 
districts of Glasgow and in Kirkintilloch. The cranemen 
employed by the Clyde Trust and by a number of Glasgow 
shipping firms have applied for an all-round advance of 
2d. per hour in wages. The reason given for the application 
is the increase in the cost of living. The cranemen em- 
ployed at the Kingston Dock, Glasgow, have been granted 
an advance of I}d. per hour. 


Timber. 


There has been no outstanding feature in the 
Scotch timber trade during the past week. Business has 
been fair and numerous sales have been reported. Con- 
siderable activity exists in soft woods—spruce particularly 
—hbut the sharp advance in prices of hardwoods has to 
some extent affected the demand in that section of the 
trade. Box-making material is in particularly good de- 
mand, and all recent imports have been promptly sold on 
arrival. Moderate transactions in teak logs and planks, 
pitch pine, elm, and pine deals are reported, while all the 
spruce deals which have recently arrived were in every 
case immediately disposed of from ship’s side. Prices 
for the better qualities of Canadian pitch pine are firmer, 
and occasional sales are made. Mahogany is in better 
demand, and of other furniture woods oak, canary wood, 
and gum are in moderate request. There is very little 
sign of prices easing in the meantime, the most recent 
freight quotations showing a further advance, and an added 
difficulty is the great dearth of prompt freight space. 
Deliveries from the docks and publie stores continue 
brisk and stocks on hand have received few additions 
recently. Apart from spruce deals imports are few and 
generally unimportant. 


Clyde Shipbuilding. 


Judged from the standpoint of tonnage launched 
and the amount of work on hand it would appear that the 
shipbuilding industry was in a prosperous condition, and 
this is really the case, at least so far as work is concerned. 
It may be possible that the real value of the comparatively 
large number of orders recently placed has been over- 
estimated, but the fact remains that there is no scarcity 
of work. Practically all the mercantile yards are full up, 
while the naval yards and engine shops continue very 
active. There also appears to be a certainty of full 
employment throughout the year, no matter what progress 
may be made in the naval and military operations. The 
unsatisfactory condition with relation to the present posi- 
tion has nothing to do with work, but is wholly concerned 
with labour. In practically every engineering trade an 
application has been made for an increase in wages con- 
siderably in advance of the recognised ‘ fluctuation ” of 
previous years. If these wages questions can be amicably 
settled trade should continue good for some time. The 
tonnage launched on the Clyde during the past month 
amounted to 21,295 tons, compared with 22,272 tons in 
January, 1914. 


Pig Iron. 

There has been a continuance of the recent active 
conditions in the Scotch pig iron trade. Producers report 
that they are very well sold and that large deliveries are 
being made, particularly in the case of hematite iron, 
considerable quantities of which are being taken up by 
the steel works. The price of hematite continues round 
about 90s., and it is reported that a large line has been 
sold at that figure for forward delivery. The export 
demand continues slow. Shipments for the past week 
amounted to 3709 tons, compared with 4773 tons in the 
same week last year. There are 73 furnaces in blast, the 
same number as in the preceding week, and 7 more than 
in the corresponding week last year. The Glasgow pig 
iron warrant market was not so active, but nevertheless 
the turnover of 28,000 tons is fairly satisfactory. The 
support was a little uneven, and while prices .advanced 
at the beginning of the week the market closed on prac- 
tically the same level as in the preceding week, when 
Cleveland iron was quoted about 57s. 5d. per ton cash 
buyers. 





Quotations. 


The prices of Scotch makers’ iron have again 
been advanced and are now quoted as follows :—Monk- 
land, f.a.s. at Glasgow, No. 1, 69s.; No. 3, 67s. 6d.; Govan, 
No. 1, 68s.; No. 3, 66s. 6d.; Carnbroe, No. 1, 74s.; No. 3, 
69s.; Clyde, No. 1, 75s. 6d.; No. 3, 70s. 6d.; Gartsherrie 
and Calder, Nos. 1, 76s.; Nos. 3, 71s.; Summerlee, No. 1, 
77s. 6d.; No. 3, 72s. 6d.; Langloan, No. 1, 77s.; No. 3, 
72s.; Glengarnock, at Ardrossan, No. 1, 75s.; No. 3, 70s.; 
Eglinton, at Ardrossan or Troon, No. 1, 70s.; No. 3, 69s.; 
Dalmellington, at Ayr, No. 1, 71s.; No. 3, 69s.; Shotts, at 
Leith, No. i, 76s.; No. 3, 71s.; Carron, at, Leith, No. 1, 
77s. 6d.; No. 3, 72s. 6d. per ton. 












[es 


Manufactured Iron and Steel. 

The various branches of the finished iron and 
steel trades are very well placed at present. Owing to 
increased costs of production makers have been obliged 
to raise their prices, and this has led to a curtailment of 
general business on home account, but a large number 
of orders are being fulfilled for the British Government 
and also for the French and Russian Governments, and 
the firms engaged in the execution of these orders are 
very busy. Even although the works are fully engaged at 


present outputs could be increased if the labour were 
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available. Steel makers report that considerable pressure 
exists for delivery, principally for Admiralty and War- 
oftice material. The export market continues quiet. 
Black sheet makers are actively engaged in the manufac- 
ture of heavy gauges, for which there is a large demand on 
home account. Work is being interfered with to some 
extent owing to the difficulty in securing regular supplies 
of coal and raw materials, but notwithstanding this large 
quantities of the heavy gauges are being turned out. 
Malleable iron makers are not booking much fresh business 
at the current rates, which are based on £8 2s. 6d. per ton, 
less 5 per cent., for ** crown’ bars for Glasgow delivery. 
They.have on their books, however, a number of contracts, 
and the supply of specifications for iron and mild steel 
bars is sufficient to keep the works well employed, though 
there is room for improvement in the case of hoops and 


strips. Corrugated sheet makers are quiet and are not 
by any means confident of an early improvement. Makers 
of joists have advanced their prices 10s. per ton. A fair 


business is being done in the wrought iron and steel tube 
trade. The bulk of the work on hand is for home delivery, 
and the export trade, on which tube makers largely depend, 
is restricted. There is reason to believe that the present 
activity will continue for a considerable period. It is 
reported that some firms have fallen behind with deliveries, 
and under the present circumstances they will find it 
difficult to make up the leeway. Where prices are not 
controlled by associations makers’ quotations are dictated 
chiefly by the state of their order books and show a wider 
range than is customary in normal times. 


Steel and Iron Prices. 


David Colville and Sons, Limited, Dalzell Steel 
and Iron Works, Motherwell, quote the following prices 
for their steel and iron :—Siemens steel plates, marine 
boiler quality, £8 15s.; land boiler quality, £8 15s.; ship 
quality, £8; Siemens steel bars, boiler quality, £9 10s.; 
ship quality, £9 ; Siemens steel angles, £8 ; manufactured 
iron bars, Dalzell, £8 2s. 6d.; Dalzell best, £8 10s.; Dalzell 
best horseshoe, £8 12s. 6d.; Dalzell angle, £8 2s. 6d.; 
Dalzell best angle, £8 10s.; Dalzell best best, £8 17s. 6d.; 
Dalzell extra best, £9 5s. per ton. 


Coal. 

Conditions generally in the Scotch coal trade 
are brisk and collieries for the most part are well placed. 
Prices are firmer than in the preceding week, particularly 
for ell coal and washed produce. This rise in price is 
evidently due to the fact that the collieries have sold a con- 
siderable portion of the outputs on contract. All classes 
of coal are heavily sold and there is very little available 
coal to be had. The Fifeshire collieries are sending a con- 
siderable portion of their output to Glasgow owing to the 
restricted conditions of shipping on the East Coast. The 
Lothian collieries are also very active, but here also the 
demand is largely for the home market and shipments 
are of little account. The shipments in the western 
district are particularly heavy, amounting to 140,020 tons, 
while the total clearances from Scottish ports during the 
past week reached the total of 223,179 tons, compared 
with 198,028 in the preceding week and 262,225 tons in 
the corresponding week of last year. Ell coal is quoted 
f.o.b. at Glasgow, I4s. 9d. to 15s.; splint, 14s. 6d. to 18s.; 
navigations, 15s. to 15s. 6d.; steams, 12s. 6d. to 14s. 6d.; 
treble nuts, 14s. 9d. to 15s.; doubles, 13s. 6d. to 13s 9d.; 
singles, 12s. 9d. to 13s. per ton. 





Strike at Dalkeith. 


A considerable number of pithead workers 
employed at Midlothian collieries of the Shotts Companies 
(Limited) have gone on strike in order to force an increase 
in wages. The men who struck work are mostly employed 
as runners and trimmers, and their present wage is 3s. 6d. 
per day. They ask for an increase of Is. per shift. It 
was stated on inquiry that men from both Burghlee Colliery 
and Ramsay Pit were idle. The stoppage has been brought 
about by the workmen themselves without consultation 
with the National Union of Scottish Mineworkers, of 
which many are members. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE conditions governing the Cardiff coal trade 
have not undergone much, if any, alteration during the 
past few days. Still, although the opening day of the 
week displayed a somewhat colourless state of things, 
which is usual on a Monday, since then there has been a 
very perceptible stiffening in values of both large and 
small coals, which came somewhat as a surprise, as the 
general opinion was practically that the market would 
continue much on the lines of last week. Small coals 
have attracted most interest, as supplies are particularly 
scarce, and values are unusually strong, especially for 
early loading. Actual new business does not obtrude 
much upon the attention of the trade. Prices of coals 
and freights are not by any means favourable to the 
carrying through of operations of any account. So far 
as can be ascertained, none of the business for the Swedish 
State Railways has come to this district, the bulk of it 
having gone to Durham. This is not surprising, as no 
doubt comparatively high prices were put in for the reason 
that collieries are pretty well sold ahead, and are very 
confident that a good demand will be seen in the future, 
resulting in a stronger market. This being the case, their 
views were no doubt reflected in the tenders sent in. The 
market taken altogether is on a very steady basis, especially 
for early loading. The result of stems being so full is 
that outward freight rates have not maintained the very 
high figures reached recently, although they have 
not receded in substantial measure. Still the easy 
tendency of freights is an indication of the position of 
coals. Under these conditions shipowners cannot afford 
to run risks and bring their boats right up before charter- 
ingthem. They manifest a little more readiness to fix them 
earlier and accept rather less than the top rates obtained 
recently. Tonnage in dock is still good, and at the early 


part of the week was more than equal to immediate 
requirements, so that the docks were well placed for the 





whole of this week, and the probabilities are that things 
in this respect will continue satisfactory for the present. 


LATER, 

The market all round is gaining strength, and the 
greatest difficulty is being experienced in securing supplies 
of any description of large or small coal for practically 
the first half of this month. The tightness of stems is 
reflected in a rather more decided easing down in freight 
rates. Best and superior second Admiralties are quite 
out of the market, and whereas ordinary second qualities 
were in the early part of the week to be picked up at 
18s. 6d., now values are nearer 18s. 9d. to 19s., and there 
is not much to be secured at these figures. The majority 
of collieries are not quoting at all. Dry coals are steadier, 
but not better in price, although the tendency is certainly 
towards improvement. Monmouthshires are firmer on 
the basis of 18s. 3d. to 18s. 6d. for best black veins, 18s. 
to 18s. 3d. for Western Valleys, and up to 18s. for best 
Eastern Valleys. Bitumineus coals are also particularly 
strong, and all inferior qualities of large coals have 
gathered strength as buyers, apart from the Admiralty 
agents, finding superior descriptions so difficult, have 
turned their attention more to the lower grades. Smalls 
continue very strong, and there is very little coal to be 
bought even at 15s. to 15s. 6d. for best bunkers, I4s. 6d. 
to 15s. for seconds, and 13s. for the best cargo sorts. There 
has been more inquiry generally for coals, and colliery 
owners confidently look forward to higher prices. Patent 
fuel has come in for increasing demand, not only from 
France, but other quarters, one inquiry being for 20,000 
tons for shipment during the first half of this year. Prices 
are firm at 20s. to 2ls. The searcity of pitwood combined 
with a better inquiry keeps this market good, and sellers 
are now asking 30s. to 3s. 


Increasing Wages. 

The wages now asked for sailors employed on 
Government transports are £7 10s., as against £6 10s. 
per month. It is not correct that the Admiralty has 
granted the increase of £1, but the Sailors’ and Firemen’s 
Union is demanding this wage, and is leaving it to the 
shipowners to settle the question with the Admiralty 
authorities as to who is to bear this increased cost ulti- 
mately. Cooks and stewards at Bristol Channel ports are 
demanding £8 10s. and £9 10s. respectively, while there 
are demands gencrally among the workers for advances. 
The Dockers’ Union has already approached the short 
sea traders and secured a variation in the agreement 
with them by which the men working on these vessels 
secure Id. per hour advance. The Dockers’ Union officials 
have also sent in demands to the grain merchants, grain 
stevedores and pitwood importers for higher wages for 
the men, the ground being the highér cost of living. 


Coal Shipments. 

The returns of foreign coal shipments last week 
were by no means satisfactory, and show a fairly sub- 
stantial falling off as compared with the corresponding 
period of last year. The figures, however, are hardly 
comparable, because so many vessels on Admiralty work 
were in dock either loading cargo or bunkers, and returns 
for these quantities are not given. The total quantity of 
coal for foreign destinations despatched from the port 
of Cardiff, Newport, Swansea and Port Talbot was 
383,222 tons, as against 605,707 tons in the corresponding 
period of last year, the decrease therefore being 222,485 

For the port of Cardiff alone shipments came to 
212,964 tons, the falling off being- 163,909 tons. Newport 
did pretty well with a total of 80,824 tons, the decline 
being 28,518 tons, while Swansea sent away 67,614 tons, 
as against 82,131 tons for the same period last year, 
and Port Talbot shipped 21,820 tons, the decline being 
15,540 tons. 


tons. 


Labour Items. 

There has been no fresh development in labour 
matters concerning the. coalfield, although the meeting 
of miners’ representatives on Saturday is being awaited 
with some interest, as on that day the question of the 
new wage agreement will be discussed, and the decision 
made whether or not to give the necessary three months’ 
notice after March 31st to terminate the present agree- 
ment. The ship-repairing industry throughout the 
Bristol Channel is extremely active, and at the moment 
there are no labour disturbances to check the already 
limited work that can be done, owing to the shortage of 
men of all classes. The employers will, however, be 
shortly called upon to consider demands for increased 
rates of pay for certain classes of their skilled workmen, 
whose demands vary from 5s. to 15s. per week extra, the 
claim being put forward owing to the increased cost of 
living. The arbitrator, Sir W. E. Smith, has just given his 
award on the demands of the labouring sections which 
struck recently for higher pay and in the two cases put 
before him he gave his decision against the men. Work 
on the docks generally is not by any means as good just 
now as it has been, very little in the import line coming 
along, and in view of this fact there is good reason in the 
suggestion of Mr. T. E. Watson, President of the Cardiff 
Chamber of Commerce, put forward at a recent meeting 
of the Chamber, that in order to relieve the congestion 
at Liverpool and London, and so enable steamers to 
discharge more quickly, vessels should be diverted to the 
Bristol Channel and more use be made of Cardiff and 
Newport. Such diversion of traffic would be very welcome. 
Dock workmen, like others in various parts of the country, 
are putting forward claims for increased wages to cover 
the extra cost of living. With regard to seamen employed 
on Government boats, the Admiralty has agreed to raise 
the wages by £1 per month, thus making it now £7 10s. 
per month. The scheme initiated recently by the Board 
of Trade in conjunction with the superintendents of the 
Mercantile Marine Departments for making adequate 
provision of supplies of men, is working well in one sense. 
The idea is that superintendents should make a list of 
available men and send the lists on to the superintendent 
at Cardiff, who draws upon the men as required. The men 
are paid a retaining fee of 2s. 6d. per day. Men on the 
list have been drafted to Cardiff and kept there until 
their services are required, and this week the supply has 
been more than equal to the demand, and British seamen 
resident in Cardiff are now complaining that the autho- 





rities are giving preference to the men brought from a 
distance, and thus keeping local seamen from getting 
work. 


Current Business. 


Current operations have not been on anything 
like an unusual scale, but this week buyers who have 
really tried the market have come to realise how strony 
the collieries are placed and how difficult it is to get coals 
for prompt shipment. ‘Tonnage is pretty good, and it 
is probable that combined with this the shortage of 
outputs is beginning to be felt immediately there is any 
undue pressure. The only buying of any note so far as 
can be ascertained is that by the Admiralty agents, who 
have been making purchases of inferior coals for bunkeriny 
purposes, while there is. little doubt that there have been 
some speculative operations in anticipation of the marke: 
going much better. Whether this will be the case cannot 
be foreseen ; so much depends upon the tonnage position 
and whether it continues satisfactory. Best and superior 
second Admiralties are still for all practical purposes out 
of the market and are nominal in value, but there ha: 
been a decided advance in ordinary second qualities. Lasi 
week these descriptions were obtainable without mucl 
difficulty round about 18s. to 18s. 6d., but now there is 
extremely little available at 18s. 6d., and middlemen ar: 
quoting up to 19s., as the colliery salesmen betng so fully 
booked have no coals to offer, and therefore are not quoting. 
Best drys are very steady at 19s. 6d. Some colliery 
salesmen are asking 20s., but they do not attract buyers 
at this figure. The weakest section of the whole market 
is undoubtedly in ordinary drys, the demand for which 
has slackened off considerably, and values are still about 
17s. to 17s. 6d. Monmouthshires are a strong section, 
and being so fully stemmed collieries are unable to quote 
to any extent, but values generally rule about 18s. 3d. 
to 18s. 6d. for best black veins, 18s. for Western Valleys, 
while Eastern Valleys are firmer and best qualities are 
up to 18s., and some salesmen indicate higher prices for 
any small parcels that they can spare, ordinary Easterns 
being about 17s. 6d. to 17s. 9d. Bituminous coals display 
considerable strength, as these descriptions are in good 
demand for works at home and abroad. In the case of 
No. 3 Rhondda, the small coals are much nearer the value 
of large than is the case under ordinary conditions, while 
No. 2 Rhondda large are better at 16s. 6d. to 17s., and 
smalls range up to 14s. Washed coals are firm, while 
bunker smalls are very tight, largely on account of the 
heavy Admiralty shipments to France. Best bunkers 
easily command 15s., and are quoted up to 15s. 6d., 
second qualities being worth 14s. 6d. to 15s. and cargoes 
from Ils. to 13s. Patent fuel makers are better off in 
the matter of tonnage, and there is no weakness in values, 
which are 20s. to 21s. Pitwood is rather short in supply, 
and prices are difficult to gauge. Nominally they range 
from about 29s. 6d. to 30s. 6d., some sellers asking more, 
but quotations under the circumstances are largely 
nominal. 


Approximate Values. 


Steam coal: Best Admiralty large, 20s. 6d. to 


2Is.; best seconds, 19s. 6d. to 20s.; seconds, I8s. 6d. to 
19s.; ordinaries, 17s. 9d. to 18s. 3d.; best drys, 19s. 3d. 


drys, 17s. to 17s. 6d.; best bunker smalls, 

best ordinaries, I4s. 6d. to 15s.;\ cargo 
smalls, 12s. to 13s.; inferiors, 11s. to 12s.: washed smalls, 
13s. 6d. to 14s. 6d.; best Monmouthshire black vein 
large, 18s. 3d. to 18s. 6d.; ordinary Western Valleys, 
17s. 9d. to 18s. 3d.;\ best Eastern Valleys, 17s. 9d. to 
18s.; second, Eastern Valleys, 17s. 3d. to 17s. 9d. Bitu- 
minous coal: Best households, 19s. to 20s.; good house- 
holds, 17s. to 19s.; No. 3 Rhondda large, 18s. 6d. to 19s.; 
smalls, 17s. to 17s. 6d.; No. 2 Rhondda large, 16s. 6d. 
to 17s.; through, 15s. to 15s. 6d.; smalls, 13s. 6d. to I4s.; 
best washed nuts, I8s. to 19s.; seconds, 15s. 6d. to 16s. 6d.; 
best washed peas, 15s. 3d. to 15s. 9d.; seconds, 13s. 6d. 


to 20s.; ordinary 
15s. to 15s. 6d.; 








to 14s. Patent fuel, 20s. to 21s. Coke: Special foundry, 
30s. to 32s.; good foundry, 27s. to 29s.; furnace, 20s. 
to 22s. Pitwood, ex ship, 29s. 6d. to 30s. 6d. 


Newport (Mon.). 

The coal market opened the week with an 
improving tone which has since developed in favour of 
sellers. There is a considerable amount of tonnage in 
hand, and expectations are held of further arrivals on a 
satisfactory scale throughout the whole week. Colliery 
stems are very full for the whole of the first half of this 
month and the market is likely to continue firm. Quota- 
tions are firm in all classes of large, while smalls are very 
strong. The demand for through coals and nuts shows 
expansion, and pitwood and iron ore are very firm sections. 
Approximate prices :—Steam coal: Best Newport black 
vein large, 18s. to 18s. 6d.; Western Valleys, 17s. 9d. to 
18s. 3d.; Eastern Valleys, 17s. 6d. to 18s.; other sorts, 
17s. to 17s. 6d.; best smalls, 12s. 6d. to 13s. 6d.; seconds, 
12s. to 12s. 3d. Bituminous coal: Best house, 18s. 6d. 
to 19s.; seconds, 17s. to 17s. 6d. Patent fuel, 20s. to 
20s. 6d. Pitwood, ex ship, 30s. to 31s. 


Swansea. 


The market in anthracite coals has not been 
quite as satisfactory as was expected. The supply of 
tonnage has not been all that could be desired, and as 
this is the dominating factor business has been limited. 
For prompt shipment Swansea Valley large has shown 
easiness, and prices have fallen slightly, but red vein 
remains unchanged. Machine-made coals are rather 
stronger, and nuts especially are firm. Recent prices for 
rubbly culm and duff, however, are no more than main- 


tained. Approximate quotations :—Anthracite : Best 
malting large, 22s. to 24s. net; second malting large, 


20s. to 21s. 6d. net; big vein large, 17s. 6d. to 20s., less 
24 per cent.; red vein large, 17s. 9d. to 18s. 6d., less 24 per 
cent.; machine-made cobbles, 29s. to 30s. 6d. net ; French 
nuts, 3ls. to 35s. net; German nuts, 31s. to 34s. net ; 
beans, 19s. 6d. to 21s. 6d. net ; machine-made large peas, 
12s. 9d. to 13s. 3d. net; rubbly culm, 3s. 9d. to 4s., 
less 2} per cent.; duff, 2s. 9d. to 3s. 3d. net. Steam coal : 
Best large, 19s. to 21s. 6d., less 24 per cent.; seconds, 
17s. to 18s. 6d., less 24 per cent.; bunkers, 13s. to 13s. 9d., 
less 24 per cent.; smalls, 7s. 6d. to 10s. 6d., less 2} per 
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cent. Bituminous coal : No. 3 Rhondda large, 20s. 6d. cient ventilating fan. The construction—as shown diagram- 
matically in Fig. 4—-can be adopted by making the conductors 


to 2s. 6d., less 235 per cent.; through and through, 
j3s. Gd. to 148. 6d., less 24 per cent.; smalls, 12s. 6d. to 
13s. 6d., less 24 per cent, Patent fuel, 16s. 9d. to 18s. 6d., 
less 24 per cent. 
Tin-plate Trade, &c. 

While the copper smelting establishments con- 
tinue in full swing and the spelter works are creating a 
record in the volume of trade, the tin-plate industry and 
sheet mills continue to fare worst of all. Many tin- 
plate mills are idle, and there is no sign of restarting at 
the sheet mills. Production at the tin-plate works last 
week showed a falling off. while owing to the increasing 
cost of material there is a rise in the quotations of tin- 
plates. Licences to ship to European neutral countries 
fall far below expectations, and for this reason manu- 
facturers are worse off than if they had entertained no 
hopes of securing them. At several of the works there are 
thousands of boxes in stock awaiting the receipt of 
Government licences to permit shipment, while others 
have plates in stock at Swansea dock. The production 
Just week was 73,005 boxes, as against 81,626 in the 
week previous, and the stocks at Swansea docks stand at 
340,454 boxes, as compared with 332,578 boxes, this 
being in spite of the fact that the quantity shipped was 
65,129 boxes as against 48,962 boxes in the previous week. 
Manufacturers fail to understand how objections can be 
raised to the shipment of supplies to European neutral 
countries in the face of the guarantees which they are 
prepared to give, and especially in view of the licences 
which were given some time ago. The position of Welsh 
manufacturers is made all the worse, inasmuch as whilst 
they are prepared to give guarantees that the enemy 
shal! not benefit, American plates may be shipped, and have 
been shipped, to these neutral countries without any 
guarantee at all. The Weish Plate and Sheet Makers’ 
Association is now making renewed efforts to secure 
licences. At a meeting of the Llanelly Chamber of Com- 
merce it was decided to ask the Government in view of 
the embargo now placed on tin-plates to several European 
countries to take such steps as may be assumed necessary 
to prevent the increasing importation of tin-plates from 
the United States of America to such prohibited countries, 
as failing this the South Wales industry will certainly 
permanently lose the commanding position it now occupies 
in these markets. Mr. Dan Williams, the well-known 
tin-plate manufacturer, said it meant the closing up of 
all the tin-plate works unless something could be done to 
relieve the exorbitant prices now being charged for 
freights, and a resolution was adopted calling upon the 
Government to expedite arrangements for bringing boats 
now engaged in its service for trade purposes, and thus 
relieve the grave shortage in the supply of raw material. 
As regards other works in this district, operations are 
pretty brisk, notably at the Dowlais works. Messrs. 
Guest, Keen and Nettlefolds are reported to have booked 
order for 10,000 tons of steel rails for the Chemin 


an 
de Fer de l'Est. The following are the official quotations 
from the Swansea Metal Exchange :—Tin-plate, &c., 
quotations: I.C., 20 14 112 sheets, 14s. 9d.;_ I.C., 
28 ~ 20 ~ 56 sheets, 15s.; I.C., 28 20 112 sheets, 
29s. 7d.; 1.C. ternes, 28 20 }12 sheets, 24s. 9d. to 
25s.; galvanised sheets, 24 g., £13 10s. to £14 per ton. 


Block tin, £174 per ton cash, £16] 5s. per ton three months. 
Copper, £64 per ton cash, £64 7s. 6d. per ton three months. 
Lead: English, £19 5s. per ton; Spanish, £18 12s. 6d. 
perton, Spelter, £37 per ton. Iron and Steel: Pig iron : 
Standard iron, 56s. per ton cash, 56s. 3d. one month ; 
hematite mixed numbers, 84s. per ton cash, 84s. 6d. 
on month ; Middlesbrough, 56s. 6d. per ton cash, 56s. 9d. 
Scotch, 62s. 43d. per ton cash, 62s. 103d. 
one month; Welsh hematite, 92s. 6d. dd.; East Coast 
hematite, nominal; West Coast hematite, nominal. 
Steel bars: Siemens, £6 per ton; Bessemer, £5 17s. 6d. 
to £6 per ton; steel rails, heavy sections, £6 17s. 6d. 
per ton. 








one month ; 


Newport Metal Exchange. 

The report from the Newport Metal Exchange 
indicates that the tone of the market continues strong, 
and quotations in some departments are difficult to obtain. 
There and makers require 


is an improving inquiry, 
advanced prices before entertaining further commit- 
ments. The future is anticipated with confidence that 


higher prices will be reached. Tin-plate and sheet bars 
have gone up to £6 for both Siemens and Bessemer 
qualities, and the inquiry remains good. Rails are firm 
at last figures. Welsh hematite is strong at 92s. 6d. to 
93s. 6d., delivered works. Iron ore is much higher and 
is nominally around 25s. Tin-plates continue to improve, 
and show an advance of 9d. to Is. per box on the prices of 
a week ago. 








CONTRACTS, Joseph Kaye and Sons, Limited, of Lock Works, 
Leeds, inform us that since the war began they have had orders 
from the War-oflice for not less than 29,436 patented serrated 
eamless steel oileans, and that, without competition, the 
Admiralty has renewed a three years’ contract, which ended 
in November last. In addition to the above, they have now 
7170 oileans on order for his Majesty’s Navy, making a total 
number of oil cans ordered by the Government since the war 
broke out of 36,606, with 6228 extra patented seamless spouts. 

Richardsons, Westgarth and Co., Limited, have placed an 
order with Ed. Bennis and Co., Limited, of Little Hulton, 
Bolton, for a chain grate stoker to be installed in the Middles- 
brough works of the Egglescliffe Chemical Company. Several 
orders have also recently been received by Ed. Bennis and Co. 
lor re-linking chain grate stokers of another make with their 
patented link. Among such orders are one from the Powell 
Duffryn Steam Coal Company, Limited, another from the British 
Nylonite Company, Limited, near Manningtree, and a third 
trom the West Ham Corporation electricity station.—The 
Edison and Swan United Electric Light Company, Limited, 
has received contracts for the supply for one year of Royal 
Kdiswan lamps from the British India Steam Navigation Co. 
lhe same firm has also received an order for lamps from the 
London County Council.—The following orders have recently 
heen received by J. Dampney and Co., Limited, of Cardiff, for 
their “ Apexior ’? compound for steam boilers :—From the 
Assam-Bengal Railway Company, from the Victoria Falls and 
rransvaal Power Company for twelve months’ supply for its 
entire plant of boilers; and from ©, A. Parsons and Co., Limited, 
the Metropolitan Asylums Board, the London County Council, 
and Royles Limited.-The Southend Town Council has accepted 
the tender of Merryweather and Sons for a petrol-driven engine 
of the * Hatfield ” type, to deliver 350-400 gallons a iminute. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at Gd. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 


Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


CONDENSERS AND FEED-WATER HEATERS. 


191. January 3rd, 1914.—Conpvenser, F. J. Brierley, Killarney, 
Shaftesbury-avenue, Southampton, and another. 

A tapering cylindrical casing A contains a rotating double- 
walled drum B. Steam is admitted at C and flows over the 
outer surface of the drum. Some also enters the interior of 
the drum through the holes D and when condensed flows through 
the holes kK, Uniting with the other condensed portion it leaves 





through the outlet F. Cooling water is admitted at G and flow- 
ing through the hollow trunnion H is caught by blades J and 
delivered along the jacket of the drum. Here it is guided in a 
j spiral course by the spiral partition K. It finally reaches the 
}end chamber L and leaves by the passage M. As the drum is 
rotating no water can accumulate on it. Labyrinth packing 
sealed with fresh water is provided at N and PP. Q is a econ- 
nection for a dry air pump. —January 13th, 1915. 


456. January 7th, 1914. 
NON-CONDENSIBLE Vapours, A. E. L. 
Harboro-road, Ashton-on-Mersey. 

The air and non-condensible vapours to be exhausted are 
admitted at A and are drawn through the exhaust pipe shown 
by a high-speed blower or pump situated at F. In the exhaust 
pipe are three or more converging-diverging ejector nozzles 

BC D, of which BC draw a supply of air from the atmosphere, 

while D is connected to the discharge of the blower by a pipe E. 





Device FOR EXHAUSTING AIR AND 
Secanes, Strathfield, 
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The air and non-condensible vapours are cooled during their 
passage through the exhaust pipe by the expansion of the air 
drawn in through the ejectors and are discharged by the blower, 
together with this additional air, at a pressure slightly greater 
than atmospheric. The additional air is that delivered by the 
ejectors BC. The air admitted by the ejector D merely cireu- 
lates round and round through the blower and the pipe FE. 
January 13th, 1915. 





DYNAMOS AND MOTORS. 


3858. February 14th, 1914.—IMPROVEMENTS IN INDUCTION 
Morors, Wilson Hartnell, Aysgarth, Roundhay, Leeds, 
and David Dyson Rayner, of 35, Well Close-terrace, Leeds. 

This specification describes improved methods of winding 
the short-circuited rotors of alternating-current induction motors 
for producing a strong and simple mechanical construction 
secure at all speeds. Referring to Fig. 1, a pair of conductor 
bars A are placed edgeways in each slot, and their projecting 
ends bent at right angles, or nearly so, the bent ends being placed 
opposite ways and sufficiently long to overlap the bent ends of 
conductors in the adjacent slots, as shown at B. These over- 
lapping ends are then secured by bolts, rivets or the like, as 

at C, and to two or more short-circuiting ring conductors G, 

at each end of the rotor, and separated from each other by 

washers D, so as to leave air spaces between them. The rings 
and the conductors may be solid or laminated. The ends of 
the conductors may be bent and drilled before being placed 
in slots. Electrically considered the resistance of the connections 
between the conductors is negligible, and the number and 
thickness of the connecting rings can be varied to suit require- 
ments. The starting torque and full load running speed depend 
upon the resistance of the rotor circuit ; this can be varied to 
suit individual conditions by adding to or removing some of 
the short-cireuiting laminations G, thus decreasing or increasing 
the resistance of the rotor cireuit. Spaces or slots may be left 
in the rotor between each slot containing the conductors, as 
at EK. The spaces between the rings and between the bent ends 





of the conductors and the body of the rotor constitute an efti- 





of one or of several strips, and so bending all the projecting ends 
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Fig 4 


that they may be placed in the slots in the same direction, as 
shown in figure. The projecting ends of the conductors —in all 
are to be bent at right angles, or nearly so, to the broader 


cases 

face of the conductor. January 13th, 1915. 

967. January 13th, 1914.—IMPROVEMENTS IN OR RELATING 
TO DyNAMO-ELECTRIC GENERATORS, Harold Wade, of 


111 to 112, Hatton-garden, London, E.C. (Communication 
from Charles Thomas Mason, of Sumter, State of South 
Carolina, United States of America.) 

This invention relates to ignition dynamos for gas engines and 
the like and of the kind in which the electromotive force is 
produced by relative movement of a generating member and a 
rotor member co-operating with a magnetic field. The magneto 
comprises a non-magnetic base A, on which is secured the 
permanent magnet B, the poles of which are provided with 
shoes C and D. Attached to the base are the non-magnetic 
plates E and F, which. support a core structure G, preferably 
of laminw. The inner cheeks of the poles H and K of the core 
are parallel, and in contact therewith are the rotor elements 
Land M of magnetisable material, axially separated by the non- 
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magnetie block O. Shafts P and Q are journalled either in the 
core G or the plates EK and F. A winding RK constituting the 
generating member is placed about the core G. To enable the 
spark to be advanced and retarded, there is provided a cylinder 
between the rotor and the pole shoes of the magnet, composed 
of the magnetic sections S and T, and non-magnetic sections 
U and V. A projecting handle W enables the cylinder to be 
rotated, and it is obvious how, by varying the position of this 
cylinder, the relative positions of the pole shoes C and D—to 
which the sections S and T simply form extensions—-and the 
rotor L—M are varied, thereby advancing or retarding the spark 
in the usual manner. In machines where it is not desired 
to advance and retard the spark, the cylinder member may be 
omitted. The principle of operation fully described. 
January 3th, 1915. 
10,505. April 28th, 1914.—IMpRovepD ReGuLatTiInGc Device 
FoR DyNAMO-ELECTRIC MACHINES, Willie Samson Jeal, of 
17, Chryssell-road, North Brixton, London. 
This invention relates to means whereby dynamos for use 
in lighting automobiles, railway trains and the like will aute- 
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matically give at constant pressure under varying speed con- 
ditions any output that may be required by the external circuit, 
such as lighting lamps. The connections are self-explanatory. 
The magnet windings A and B operate to energise the magnet 
core to attract the armature C, and thereby break the circuit 
of the field windings D. The effect of the opposing magnet 
winding E that carries the current of the external cireuit is 
slightly to demagnetise the iron core of the magnet which 
causes the moment at which the regulator limits the output of 
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the generator to be altered, whereby the pressure remains con- 
stant irrespective of speed and of change of current consumption 
in the external circuit, always assuming that the armature 
speed is suflicient or more than sufficient to supply any increased 
demand, From the foregoing it will be observed that the output 
of the dynamo is strictly proportional to load irrespective of 
speed above the minimum speed and field excitation ; moreover, 
it renders any standard generator able to give maximum effici- 
eney without subsidiary regulating devices.—January 13th, 1915, 


TRANSMISSION OF POWER. 


4133. February 17th, 1914.—IMPROVEMENTS IN AND RELATING 
TO Protective Devices FoR EL vecrric DistTRIBUTION 
Systems, The British Thomson-Houston Company, 83, 
Cannon-street, E.C, 

The apparatus described in this specification is for protecting 
electrical installations, such as transformers, included in a high 
voltage transmission system. The transformer is diagrammatic- 
ally represented with a low-voltage winding A and a high- 
voltage winding B. The high voltage winding is connected to 
a transmission system comprising line conductors C. An 
inductive winding or inductance D is included in series with a 
line conductor C, and is shunted by a resistance FE. The indue- 
tive winding D has as high inductance as permissible without 
offering any appreciable impedance to the flow of current of 
normal frequency. At the same time, the inductance is sufti- 
ciently great to offer substantially infinite impedance to the 
flow of high frequency currents. The resistance E has an ohmic 
value approximately equal to the ohmic value of the surge 
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resistance to the transformer, If the transformer has a capacity 


of © farads and an inductance of L henries, then the ohmic 


value of the resistance E should be approximately V 7 ohms. 
In the case of a typical transformer this surge resistance will 
be a few thousand ohms. It will be observed that the inductance 
winding D in substance provides an open circuit to the flow 
of high-frequency currents, but this open circuit is closed for 
the flow of such currents through the resistance E.  Further- 
more, it must be understood that, where the inductance D is 
not so large as to be practically an open cireuit for the high- 
frequency disturbance, but for economic reasons is chosen 
smaller, so that part of the disturbance passes through the 
inductance D, then the resistance E should be chosen somewhat 
higher than the surge resistance R, so that the resultant of the 
resistance E and the effective high-frequency resistance of D 
equals the surge resistance R.—January 13th, 1915. 


AERONAUTICS. 


660. January 9th, 1914.—Arrsurp, Vickers Limited, Broad- 
way, Westminster, London, and Sir A. T. Dawson. 

In this invention an attempt is made to combine the advantages 
of the rigid and non-rigid types of airships. Inside the outer 
cover a series of gas bags is placed side by side. The bags are 
retained in place longitudinally by providing a network partition 
between each. The tops and sides of the bags bear against the 
inner surface of the envelope, but beneath them is a space filled 
with air delivered under pressure through the pipe A from a 
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blower. Valves B are provided on top of each gas bag in order 
that the balloon may be readily and quickly deflated by the 
action of the air pressure beneath the bags. Bulkheads, pre- 
ferably of fire-proof fabric, may be arranged at C. The bags 
forward and aft of these bulkheads may be connected by a pipe 
so that by blowing air into one bulkhead division gas may be 
transferred to the bags of the other and thus the airship may 
be trimmed.—January 13th, 1915. 

10,265, April 25th, 1914.—ArropLane, H. Coanda, 17, West- 

bury-road, Bristol. 

This is an armoured tractor aeroplane. The invention con- 
sists in arranging the armour as an integral part of the machine 
and not as a separate part applied as an addition to the fuselage. 
Thus the forward part A of the fuselage is an armoured sheet 
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metal eaying enclosing the pilot’s seat B, the tank C, the control 
handles, and the engine. This casing is provided with sockets 
D, to which the spars, longitudinals, &c., of the framework are 
fixed. The centre of the propeller is protected by a hemi- 
spherical shield E.—January 13th, 1915, 


TRAMWAYS AND RAILWAYS. 


1578. January 20th, 1914.—Sienatnmsc Device ror Rat- 
roApbs, F, A. C. Leigh, chief electrical engineer, Loudon 
and North-Western Railway, Crewe, and another. 

The object of this device is to give an “ entry signal,” to show 
the progress of a vehicle over a section, and to detect standing 
vehicles. It consists of a tee-sectional depression bar A fitted 
on springs close up against the rail in such a position that the 
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wheel flanges passing over it will depress it. A series of such 
bars may be arranged over a length of, say, 400 yards with gaps 
not greater than, say, 6ft. between them. At convenient 
points on the bars electrical contacts are operated by means of 
the links and levers such as shown at BC. January 13th, 1915, 


MACHINE TOOLS AND SHOP APPLIANCES. 


20,448. October 2nd, 1914.—Mertat Drivt, Alfred Herbert, 
Limited, Coventry, and three others. 

; This drill is intended for use in machines in which the drill 

is held stationary while the work revolves. It is formed of a 

mild steel body provided with two straight flutes and a cutting 

tip of a more or less spiral formation, and it is claimed to eom- 
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bine the advantages of the straight fluted and spirally fluted 
drills. The drawings explain the construction quite clearly. 
Views of the cutter are shown at A BC, of the body at FE H, and 
of the cutter and body together at DFG. Holes Jtmay be 
formed in the body for supplying lubricant to the cutting edges, 
~-January 13th, 1915. 








UTILISING ENEMY PATENTS. 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents, and 
is specially compiled for Tut ENGINEER by Lewis Wm. 
Goold, chartered patent agent, 5, Corporation-street, Birming- 
ham. It is desirable in the first instance to obtain the latest 
particulars upon the Patents Register. If any patent listed 
has been assigned to a non-enemy proprietor the law does not 


apply. 


On each of nine of the patents given below £81, and on 


each of the remainder £68, have been paid in renewal fees. 


No. 15,950/03.—Furnaces for case-hardening. The heated 
gases from a combustion chamber pass by flues to the chamber 
in which the articles to be heated are placed, and thence round 
the last-mentioned chamber by auxiliary flues to the chimney. 
During the process of heating the goods chamber the flue con- 
necting such chamber and the auxiliary flues is open, but is 
closed gradually by operating a damper, by hand or otherwise, 
as the required temperature is reached. Bechstein, C., Ger- 
many. 

No. 20,919/03.—Brushes. Machines for making. Brush- 
drilling and tufting machines. Gruneberg, C., Hungary. 

No, 21,121/03.—Ball bearings. To enable the balls to be put 
in place, recesses are cut in the rings between which they work, 
Sachs, E., Germany. 

No. 21,305/03.—Electrie synchronous movements. Motors, 
synchronising. In arrangements for maintaining an electric 
motor in synchronism with a second motor, as in arrangements 
for transmitting motion to a distance and in the case of motors 
working telegraphic apparatus, &c., the driving or retarding 
force of the controlled motor is normally carried positively and 
negatively by equal amounts in rapid succession; a small 
deviation from synchronism causes the maintenance of that 





force variation which tends to reduce it. Larger and gradually 


increasing deviations are reduced by means of an iner “asingly 
varied driving force, which remains at its changed value after 
synchronism is re-established. Siemens and Halske Act -Ge 

Berlin. ; * 

No, 21,469/03,—Mining shafts. A freezing pipe for use i; 
shaft sinking and the like is made of telescopic pipe section rs 
enable the pipe to contract under the action of cold. Gebhardt 
L.., Germany. , 

No, 21,471/03.—Steam meters. Farbenfabriken vorm. F 
Bayer and Co., Germany. ; 

No. 3823/02. Rolling metals. A mill for rolling seamloss 
cylinders of large diameter has the upper roll mounted to |e 
axially removable, to enable the work to be inserted. The lowe 
roll is mounted in bearings sliding horizontally in opposite direc. 
tions at right angles to the upper roll, so that the lower rol! thay 
he adjusted to an oblique position to prevent a thickening (jf 
the central portion of the cylinder due to the springing of ti), 
rolls, Press-und Walzwerk-Aktiengesellschaft, Germany, 

No. 3929/02.—Ordnance. Breech mechanism. The firiny pin 
is carried excentrically in the breech screw so that it) eri. 
opposite to the cartridge primer only when the breech screw jx 
in locked position, Ehrhardt, G., Germany. 


No, 4176/02. Machine guns. Consists in applying to machine 
guns a toggle link lock in which, when the lock is closed, one of 
the links is located within the other and the joint connecting 


the two links is in front of the points of connection of the links 
with the breech casing and breech block respectively. Schwarz. 
lose, A. W., Germany. 

No, 4514/02.—Engine, &e., packing. The packing is composed 
of metallic grains or particles mixed with fat and fibrous materia| 
which, in mixing with the other constituents, is subjected to a 
felting process, Jaeger, C. H., Saxony. 

No, 4675/02 —Actuating gas valves. A valve appliance for 
lighting or extinguishing gas lamps and actuated by variations 
of pressure in the supply pipe. Goliasch and Co., Berlin. 

No, 5110/02.—Gas compressors and exhausters. Schwaniny:r, 
V., Germany. 

No, 5502/02.-Velocipedes, Driving mechanism ;  clute! 
brakes, Relates to the combination of a suitable two-speed 
gear with suitable free-wheel and brake mechanism. Winklhoter, 
J. B., Germany. 

No. 5512/02.—Electric cables. Relates to air-space electri: 
cables in which an insulating core of flat, triangular, polygonal, 
or cruciform section is preferably twisted into a spiral and fi 
two or more conducting wires laid round in inverse spirals. ‘Ile 
wires may be held in position by projections or notches in tl 
core or by separating cords or strips, preferably of larger section 
than the conductors, Felten and Guilleaume Carlswerk Actic: 
gesellschaft, Germany. 

No, 5522/02.--Water, &ce., raising, &e. Direct air pressure «1 
steam pressure apparatus. Relates to apparatus in which 1! 
pressure fluid valve is operated by a rod carrying upper aud 
lower floats, Schwaninger, V., Germany. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 20th 

Tue Interborough Company has called for 478 steel car bodu 
Other strictly local demands call for steel plate structure! 
material and foundry pig iron. In a general way busines 
less satisfactory than a week or two ago. Good-sized orde: 
have been placed for round bars for military purposes ani 
barbed wire. Russia calls for 20,000 tons rails ; other Europes: 
countries are in the market for varied supplies. Wheat export 
are quite large and speculative tendencies are alarming thu 
public mind. The recent Federal Reserve financial system ha 
not been attended by expected financial activities. There 
a general hanging back in all industries and in the pushing of 
projected enterprises until a more solid foundation is reached. 
Negotiations are pending for 300,000 tons rails, including th: 
big P.R.R. order. Very much more railroad business is in the 
background, and it is only guesswork to say when it will appeur. 
So far this month orders have been placed for 5100 cars, Lov: 
motive orders are very backward. Fair orders have been placed 
for boats and coastwise ships. The general feeling is that an 
enormous volume of business is being held back, and market 
conditions appear to bear out this view. With all the dulness, 
prices are remarkably firm. Wire and wire nails have been 
advanced 1 dol. per ton. December activity in pig iron ha 
been followed with dulness, but prices hold up. Pipe iron lead 
in activity. Implement makers are using up steel according to 
expectations. Machine tool builders report better outlook. 
Five or six large cargo carriers are to be built, and the necessary 
material is being ordered. The French Government has ordered 
5000 tons round bars for shrapnel. Japan has ordere«| 
000,000 Ib, copper. Ammunition makers are ordering copper 
freely. Electrolytic is strong at 13}. 








STewarts AND Lioyps, Limirep.—The following statement 
has been issued by the secretary of Stewarts and Lloyds, 
Limited :—Certain misconceptions appear to have arisen in 
some quarters as to the nature and extent of the German 
interests in the Clydeside Tube Company, Limited, which | 
controlled and managed by Stewarts and Lloyds, Limited. In 
order to correct any such misconceptions, we desire to put thy 
following facts before you :—The Wittener Stahlrohren Werke 
Gesellschaft, of Witten, Germany, have been manufacturing 
weldless steel tubes for a number of years according to certain 
patents and processes, the property of that company and ot 
Mr. Heinrich Stuting, their engineer, and their manufacture- 
had a large market in the United Kingdom. With this fact 
before us in 1911 we thought it desirable to enter into negotia- 
tions with that company with the object of our putting down a 
plant in Scotland, and this plant has now been erected. Having 
regard to the experience acquired by the Wittener Company 
and Mr. Stuting, both in the construction of the special plant 
required and in the processes of manufacture, we considered it 
advisable that the arrangements to be made should be such 
that the co-operation of the Wittener Company and of Mr. 
Stuting would be secured in the practical development of the 
new venture. This could not have been done by a payment 
in cash, and accordingly instead of trying to purchase outright 
the patents and processes and Mr. Stuting’s experience and 
services, we formed the Clydeside Tube Company, Limited, 
with a capital of £175,000, divided into 175,000 shares, ot 
which Stewarts and Lloyds and their nominees hold one half, 
and the German company, Mr, Stuting and nominees the other 
half, and the sum of £62,500 has been paid by the German 
company on account of their holding.. Notwithstanding the 
equal division of shares, the articles of association secure to 
Stewarts and Lloyds the perpetual control and management 
of the company by provisions as to voting at directors’ and 
shareholders’ meetings and as to general management. Needless 
to say, all the information required with regard to this compan) 
under the Trading with the Enemy (Amendment) Act, 1914, 
was forwarded to the Custodian for Scotland immediately on 
his appointment, and apart from this we may add that shortly 
after the outbreak of war we informed the Imperial authorities 
fully as to the whole position. So far as Stewarts and Lloyds are 
concerned, we may state that with over 4000 shareholders, 
there is only one shareholder of German nationality, and his 





holding is £600, 
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BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 


No. L 


WHEN the manufacture of Portland cement—a 
substance, by the way, of English invention—was 
first introduced, the machinery used by British 
manufacturers was all of home construction. It 
was not elaborate, but it sufficed, when properly 
handled, for the production of cement of excellent 
quality. It has often happened that inventions 
made in this country have been more rapidly de- 
veloped abroad than at home. It was so with cement 
manufacture. Modernised methods, the objects of 
which were to improve the final product, to lessen 
cost of production, and to increase output, were 
introduced in Denmark, Germany and the United 
States long before we at home realised that, in order 
to keep pace with our competitors, it was necessary 
t» adopt these methods ourselves. At that time 
there were no British firms which were prepared to 
equip works embodying these new methods in their 
entirety, though there were some which could, and 
did, make certain of the constituent parts. It thus 
came about that orders were given to continental 
and American firms, and an idea sprang up, and be- 
came very deeply rooted, that no cement plant 
erected on these modern lines could possibly be 
successful unless the machinery were designed and 
erected by foreign firms. But, however correct this 
idea may have been at first, it is certainly not correct 
nowadays, for there are British firms which are -pre- 
pared to undertake the design and erection of works 
from start to finish, which will produce cement of 
perfect quality and which will operate as efficiently 
and as economically as any foreign-made_ plant. 
These firms are not only prepared to do this, but have 
done so. There are now in use in this country 
cement plants which are British from beginning to 
end, and which are working with marked success in 
every way. 

It cannot be said that these firms have found their 
task easy, and it is all the more honour to them that 
they have accomplished what they set out todo. The 
makers of original cement machinery, when the 
introduction of the newer methods took place, found 
themselves relegated to the background, and many of 
them, though not all, instead of endeavouring to adapt 
their manufactures to the new set of circumstances, 
allowed their cement connection to go by the board. 
They had, it must be remembered, to contend not 
only with the prejudice to which we have just re- 
ferred, i.e., that foreign machinery was necessary to 
obtain good results by the newer methods, but also 
with the fact that patent rights prevented their 
making much of the plant. It is true that in certain 
cases some of the machinery was made under licence 
in this country, but it is a fact that there was not at 
that time a single cement factory in the United King- 
dom which was equipped entirely with modern type 
machinery of British make. This state of affairs, 
as we have said above, no longer obtains, but 
still the amount of German and other foreign ma- 
chinery which is installed in our cement works is 
enormous and far exceeds that of British origin. 

We propose in a series of articles on this subject 
to show that there is not the least reason for this 
predominance of foreign machinery. In a leading 
article which we published a short time ago we 
expressed our conviction that one of the reasons why 
some of the makers of old type cement-making 
machinery had fallen behind in the race and ceased 
to make cement plant, was that they could not 
compete with the foreigners in the matter of price. 
Several firms have explained to us that as regards 
themselves, at any rate, this is not the case, and that 
they can supply any plant which may be required 
quite as cheaply as their foreign rivals. We shall 
return to this point again, but meanwhile we may 
point out that our remark was intended to refer only 
to those makers of old-type machinery who had 
actually discontinued their connection with cement- 
making plant in the early days of modern methods. 
We still think our assumption regarding them to be 
correct. At the time when they may have contem- 
plated re-entering the lists the foreigners had so 
developed their businesses financially that it would 
have been hopeless, without an entire remodelling 
of their works, to try and compete with them, saving 
in what may be referred to as odds and ends of the 
plant. But whatever may have been the cause, and 
whether our idea of the matter be right or wrong, 
the fact remains that for some considerable time the 
foreigners had it all their own way. 

A factor in the case, and a very important factor, 
was that continental firms would undertake the equip- 
ment of the whole of a works. They did not only 
provide a machine for this, or a machine for that, 
but they would contract to furnish the whole installa- 
tion complete. Now, at first no British firm was in 
a position to do this; not because it was not com- 
petent to make the necessary machinery, but to a 
great extent, at any rate, because it did not know 
exactly what to make, and also because of existing 
patents. In this respect a great change has come 
over the aspect of affairs during recent years. There 
are British firms which do know exactly what to 
make, and they can and do make it quite as well as, 
if not better than, any foreign competitor. Although 





in this country British machinery has not been em- 
ployed to the extent which it deserves and which 
patriotism should have ensured, yet there is a good 
deal of it now at work, and our makers have obtained 
with it, and with other plants which they have erected 
in various parts of the world, such valuable experi- 
ence as has placed them in a position to carry out 
successfully any work entrusted to them. 

While on the question of»experience, there is a 
remark which must be made. If we take Germany 
as an instance, we find that for years past the manu- 
facturers of cement and the makers of machinery 
have been working hand-in-hand. Whatever the 
one has discovered he has communicated to the 
other, with the result that not only has complete 
harmony existed between the two, but that the 
machinery maker has been greatly helped in the 
design and construction of machines to suit the needs 
of particular manufacturers. This interchange of 


knowledge has by no means had the same vogue in | 


Our cement manufacturers have been 
far too reticent. They have even on occasion with- 
held essential data when asking for a tender. Thus, 
a quotation may have been asked for, say, a ball 
mill to deliver so many tons a day ground to a certain 
degree of fineness, but sufficient information may 
not have been afforded regarding the material to be 
ground. The result has, of course, been dissatis- 
faction. 

We are setting ourselves the task of getting as much 
of the business of cement machinery manufacture as 
possible back into this country, and we urge the 
cement makers to help us in bringing about a con- 
summation so much to be desired. In this they will 
assist materially by being more open with the ma- 
chinery makers. They cannot really fear trade 
rivalry nowadays if they divulge information regard- 
ing their processes, and the more data which they 
supply to the machinery makers the more likely are 
they to be supplied with exactly the type of machine 
they require. Our machinery makers are already in 


this country. 








Having regard to the position of affairs as we have 
outlined them above, it is not surprising to find that 
there are not very many British. firms which have 
devoted their attention to the equipment of entire 
cement factories, but there are enough for our pre- 
sent needs, and the majority are extending their 
works with a view to a large increase in their opera- 
tions, while in addition to them are numerous firms 
which supply subsidiary machines and apparatus. 

In a modern cement works the question of the 


| cheapest method of quickly handling raw and finished 


materials is of vital importance, and mechanical 
conveyors and elevators of all kinds are largely em- 
ployed. As this country is well known to be second 
to none in this class of machinery and can hold its 
own in it against the whole world, we have not con- 
sidered this portion of the subject as coming within 
the scope of these articles. Nor shall we include 
descriptions of steam diggers which have compara- 
tively recently taken the place of hand labour in 
many cases with such beneficial results concerning 
output and cost of production. Here, again, it is 
recognised that our makers cannot be beaten as 
regards high-class workmanship and efficient opera- 
tion. Likewise we propose to leave out engines, 
boilers, economisers, cooling plant, pumps and other 
similar necessaries, these being common to all fac- 
tories and not particularly appertaining to cement 
manufacture. Moreover, the excellence in every way 
of plant of this description as made in this country 
is thoroughly recognised. But, with exceptions such 
as these we hope to deal with the ‘whole of the machines 
and apparatus used in making Portland cement as 
now practised. In this connection it may be re- 
marked that although the rotary kiln is very largely 
employed nowadays, it is not used universally. Other 
types of kiln are in operation producing excellent 
cement ; indeed, it is claimed by some that these 
other kiln turns out better clinker than do rotary 
kilns. Into the question of relative merits we do 
not, however, propose to enter. Very largely the 


possession of a very large amount of information ;| British standard specification is now worked to in 
quite enough to enable them to design and carry | this country, and if the stipulations in that document 
out works which will operate with perfect success. | are fulfilled, it must be left to each individual maker 
But it would be absurd to pretend that they have | to determine how he may best arrive at the required 


as much experience as, say, the German makers 
who have been at the business longer and who have 
had the advantage all along of being in the confidence 
of the cement manufacturers. In saying this we 
must not be taken to mean that our British firms are 
not capable of producing machines which are satis- 
factory in every way; for that is entirely the 
opposite to the impression which we wish to convey. 
They are capable of making such machines, and they 
are making them ; but we maintain that they would 
be in a better position to help the cement manufac- 
turer in the little refinements of the business and in 
lessening the cost of production here and there if 


there were more communicativeness on the part of | 


the latter. We would urge this all the more earnestly 
on the ground that though for the moment com- 
petition from Germany is non-existent and likely to 
remain so for some time to come, yet when the war is 
over it is certain to recommence sooner or later, and 
we should hasten to put ourselves in a position to 
meet it. 

Returning once more to the question of the relative 
cost of British and foreign machinery: We have 
shown above that the British firms which are prepared 
to equip cement works can do so quite as cheaply as 
can any foreign competitor. They, unlike those 
firms which made the old type machinery and fell 
out of the running when the modern plant was in- 
troduced, determined to face the foreign competition, 
while they quite recognised its importance. They 
entered the business with their eyes open, and they 
realised that in order to make a success of things they 
must be prepared to equip the works from beginning 
to end. They made their arrangements accordingly, 
and laid out their own works with this special object. 
Even when they commenced, however, the old pre- 
judice in favour of foreign machinery was still very 
strong, and it still exists, though we hope and believe 
that it is dying. It was therefore an uphill fight, 
especially at first. But for some years past matters 
have been getting better and better, and now, on 
equal ground, our makers can more than hold 
their own. We say on “equal ground,” because 
the contest in the past has not always been equal. 
We will mention a case in point. A quotation was 
asked by a certain cement manufacturer for some 
machines, and tenders were received from British and 
foreign firms. The lowest tender was that of a British 
maker, and on this becoming known a continental 
competitor sent a representative to cancel the original 
tender and to quote a figure so much lower than that 
of the British firm that the order followed. We are 
assured that the work in question could only have 
been carried out at a loss for the sum quoted, and there 
is but little doubt that the firm which secured the 
order was relying on outside assistance to recoup 
itself. It is quite probable that in the case of Ger- 
many there will not for many years to come be such 
lavish grants in aid made by combinations of firms 
as has been the custom in the past, but the possibility 
of there being a recrudescence of such practice should 
not be overlooked. In the past Germany has been 
known to undercut prices to almost any extent so 
as to prevent our own cement machinery makers 
getting a footing. 


| 


results. All that we propose to do is to make it 
clear that everything necessary for the economical 
production of Portland cement of the highest quality 
can be obtained in this country and that there is no 


| need whatever to go abroad for it. 





Our rivals have sedulously spread the report in the 
past that there are special secrets in their machines 
and methods which are unknown to our own makers. 
Never was there a greater misrepresentation of -the 
actual facts than this. There are no such secrets. 
All the principles of the manufacture of Portland 
cement are every bit as well understood by our 
own machinery makers as they are by our rivals. 
There is, as we have said before, no necessity for the 
intervention of the magician’s wand. This country 
abounds in materials of different characters which 
are suitable for making Portland cement. Our 
chemists and operators are just as skilled as their 
foreign co-professionists. It is certainly true that 
our machinery makers have not had as much 
experience as have those across the North Sea; bnt 
this is a point which does not really affeet the 
question of the production of good cement. It is 
mostly important, as we have explained, in effecting 
small economies. We are by no means: belittling 
the importance of such economies, but, as we have 
said, they will be rendered possible by the hearty 
co-operation of the various parties. 

It was unhappily the case that until a year or two 
ago all the cement works in this country were not as 
fully employed as they might be. Some were even 
shut down. For some little time before the war 
matters had, however, been a good deal better, though 
all our manufacturers were by no means full of orders. 
Into the various reasons for the bad times which our 
cement makers have experienced we need not go at 
the moment, but one of them, at any rate, was foreign 
competition. If we take the exports of Germany and 
Austria alone we find that in round numbers they 
amount in value to some £2,000,000, whereas the 
value of our own exports are only just over a million 
and a-quarter pounds. Going into detail, we find 
that to our own colonies and dependencies—British 
India, Ceylon, British South Africa, British West 
Africa, and Australia—the value of German exports 
of cement in 1912 was £174,500. To Australia alone 
cement to the value of £133,800 was sent. Now, this 
is a state of affairs which should not exist, and 
unless we are very greatly mistaken it will not exist 
in the future. Australia, for example, is year by 
year laying down more and more cement works, and 
the mother country will be called upon to provide the 
needs of those of her colonies which cannot produce 
for themselves. Then, again, the trade carried on 
by Germany with our allies and their dependencies 
—Belgium, France, Russia, Portugal, Portuguese 
East Africa, and Morocco—represented in 1912 a 
value of some £225,000. It is reasonable to expect 
that a good deal of this trade will be diverted to this 
country. But most important of all was Germany's 
trade in cement with the South American States- 
Argentina, Brazil, Chile, and Uruguay—the value of 
which in 1912 was over £500,000. There would 
appear to be every chance that a large proportion of 
this trade also will come to this couuntry. At the 
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present moment Germany is not in a position to 
export cement to any great extent ; neither is Austria. 
Their overseas trade has vanished for the time being. 
The necessity for cement goes on, however, though 
perhaps the call for it at the moment may not be so 
great now as it was a couple of years ago when the 
figures we have quoted—the latest available—were 
compiled. Still, there must be some demand, and it 
must be met. One country in a position to meet it 
is our own, and we have little doubt that advantage 
will be taken of the opportunity to increase our 
already considerable hold on the South American 
markets. In other directions perhaps we cannot 
expect to compete very largely with Germany—for 
example, in Norway, Sweden, Denmark, the Nether- 
lands, Turkey, &c.—but the figures we have given 
above represent together about £900,000, or over 
two-thirds of our own exports. 
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| THE CALIFORNIA PUMPING STATION OF THE 


W. GLOUCESTER WATER CO. 


We recently had an opportunity of inspecting a new 
pumping station which has been installed about half-way 
between Bath and Bristol by the West Gloucestershire 
Water Company. This company, like a number of others 


| in various parts of the country during the past year was 


threatened with a failure in its sources of supply. It some 
time ago determined on the erection of a large additional 
plant to meet the growing needs of the district which it 
provides with water, but this plant will not be available 
for some years, and it became necessary to seek another 
source from which water could be obtained more quickly. 
In Gloucestershire it is quite a usual thing to obtain water 
from the disused colliery workings which abound in the 
district. The collieries had generally been worked until 
the cost of pumping to keep them clear of water became 
prohibitive, and then abandoned. The water obtained 
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Fig. 1—CROSS SECTION OF ENGINE AND BOILER HOUSES 


nearly certain, a good proportion of this business 
comes to this country, it, even were no other causes 
likely to enter into the question, would make consider- 
able additional calls on our cement works. It is to 
our mind quite possible that not only will it mean 
the re-opening of any works which may be now closed, 
but the erection of new plants as well. Moreover, 
in addition to the foregoing, there is likely to be a 
very heavy call for cement for use in reconstruction 
work in the war area. Nor must the fact be over- 
looked that the Belgian factories may not for a long 
time after the German occupation has ceased be in 
a@ position to supply cement in large quantity, and 
that the output of French works may possibly be 
curtailed for a while. Taken together, these various 


circumstances, setting aside other directions in which | 


the use of cement will nearly certainly increase in the 
near future, would appear to indicate that a period 


from them is of an excellent quality bacteriologically, but 
chemically it may leave a lot to be desired. It may 
possess, for instance, an excessive degree of hardness, and 
it may also contain a good deal of iron. However, these 
defects are by no means insuperable, though naturally 
it costs money to remove them. 

In the present instance resort was had to one of these 
old colliery workings, and in the present article we propose 
to describe the machinery which has been erected there. 
The water company had acquired the workings of the 
California Colliery, which had remained idle for many 
years. The water in this colliery, while exceptionally free 
from bacteria of any kind and being entirely devoid of 
harmful bacilli, was unfortunately very hard, and, further, 
had a high iron content. The degree of hardness was 40, 
which, of course, is a prohibitive figure at which to supply 
water for domestic purposes. However, the company 
decided not to pass over a source of supply such as this, 
and determined to treat it chemically so as to reduce 
the hardness and to remove the iron, rather than to 
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Fig. 2—CROSS SECTION SHOWING HIGH LIFT PUMP AND WATER SOFTENER 


of considerable prosperity in the cement trade was | 
approaching. The present time, therefore, is most 
opportune for our makers to set their houses in order. | 

If, as a result of the present series of articles, 
we succeed in banishing the fetish regarding 
foreign cement-making machinery, and in making 
known that the British articles are as good and as 
efficient as any produced abroad, so that British 
machinery only is installed henceforth, we shall have 
been more than repaid for our labours. 








THe INsTITUTION OF ELECTRICAL ENGINEERS: ASSOCIATE 
MEMBERSHIP EXAMINATION.—An examination will be held on 
Friday and Saturday, April 30th and May Ist, at the Examina- 
tion Hall of the Royal Colleges of Physicians and Surgeons, 
Queen-square, Bloomsbury, W.C. Should a sufficient number 
of candidates make application, arrangements will be made for 
the examination to be held concurrently in local centres. Entry 


forms, which must be returned not later than March Ist, may 
be obtained, together with the examination regulations, on appli- 
cation to the Secretary of the Institution. 


search for another source. The question of the time which 
this latter course would have occupied had, no doubt, 
something to do with the decision which the company 
came to; but, as we have said above, treatment of this 
kind costs money, and we believe we are right in saying 
that in this instance the cost amounts to about 4d. per 
1000 gallons. : 

The distinguishing feature of the plant which has been 
erected to pump and treat the water is the excellence 
of the arrangements and the skill which has been exercised 
in utilising to the utmost existing buildings, &c. The 
old colliery shaft forms the well, and the pithead buildings 
now ‘house the pumping machinery, which was designed 
so as to fit them. The cost, therefore, was kept down to a 
minimum, and, moreover, use was made of material 
already on the site or belonging to the company. We donot 
know what the actual cost of the installation was, but we 
venture to believe that the company has obtained a 
pumping station at a price which would compare very 
favourably with any similar plant of like capacity. 

Broadly speaking, the pumping plant has been 
designed to lift up to 20,000 gallons of water per hour 
from a depth of 300ft.—or 173 below Ordnance 
Datum—below ground level, to the surface, and then to 





| force it through mains of various sizes, with two points of 


draw off, to a reservoir with a top water level at 427{{, 
above Ordnance Datum. In more precise detail, tho 
water on being raised to the surface by the well pumps, 
is passed through a treatment plant, from which it flows 
into a tank which forms the suction well of the surface 
pump. The delivery of the latter is first of all throug) 
one mile of 8in, main to a point where 5000 gallons of water 
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Fig. 3—PUMP BUCKET AND CLACK VALVE 


per hourare drawn off. The remaining 15,000 gallons per 
hour are forced through another mile of 8in. main to a 
point where another 5000 gallons per hour are drawn off, 
and the remaining 10,000 gallons per hour are forced 
through a mile of 6in. and 4in. mains in parallel to a water 
tower at Kingswood, against a total estimated head, 
including friction, of 640ft. 

The plant consists of a set of deep-well pumps fixed at 
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a depth of 300ft. below the ground level, and of a centri- 
fugal pump at the surface. The general arrangement of 
the machinery is shown in our two-page Supplement, 
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Fig. ARRANGEMENT OF WELL PUMPS 
while sections of the engine-house, &c., are given in 


Figs. 1 and 2. The motive power is obtained from a | 
horizontal cross compound steam engine, supplied with 


Delivery 





| meter and the stroke 36in. 


inch at the stop valve, this engine is designed to develop 
120 brake horse-power. The valves on this engine are of 
the circular double-beat type, and they are lifted and 
released by trip levers actuated by excentrics driven by 
a horizontal shaft rotating at the same speed as the disc 
shaft. The length of time the levers are in contact is 
controlled by the governor. This engine drives both 
sets of pumps, each set having a separate belt. One belt 
drives on to a countershaft, on which is keyed a cast 
steel pinion provided with ‘machine-moulded double 
helical teeth. This pinion meshes with a large cast iron 
wheel, provided with corresponding teeth, this wheel 
being keyed on a mild steel crank shaft of the double- 
webb bent type, which is carried in three gun-metal line 
bearings. This crank shaft actuates the well pumps. 
There are two single-acting balanced pumps in the well. 
These are arranged as shown in Fig. 4, and they work at 
15 revolutions per minute. ‘The barrels are llin. in dia- 
The barrels are of cast iron 
fitted with gun-metal liners, and are provided with seats 
for the clack valves, and with 9ft. length of suction pipes 
fitted with cast iron strainers—see Fig. 3. The method 
of supporting the pumps is shown in Fig. 4, which also 
shows the top and bottom portions of the stand pipes. 
With regard to the latter, we may explain in passing that 








the bottom portions are of cast iron, 12in. internal dia- 
meter and in 9ft. lengths, with ribbed flanges and recessed ! 


diameter with enlarged taper socket and spigot ends 
secured by cotters. These pump rods are fitted at intervals 
with cast steel guides, which work in the stand pipes. 
The part of the rods which works through the stuffing- 
boxes in the covers of- the head pieces are provided with 
gun-metal sleeves. The rods between the head pieces 
and the surface work in guides, secured to mild steel 
channels fastened to cast iron brackets built into the 
sides of the well shaft. The top rods have crossheads 
bushed with phosphor bronze to take the crosshead pin 
fixed in the sling rods. The latter are of mild steel with 
gun-meta] marine type brasses at the upper ends, where 
they connect with the rocking levers and forked ends 
fitted with case-hardened crosshead pins at the lower 
ends where they connect with the pump rods. 

The rocking levers which are of the bell crank type are 
built up of mild steel plates, and are fitted with mild 
steel gudgeon pins shrunk in. The fulcrum bearings are 
lined with gun-metal half brasses, and are supported 
on cast iron base-plates bolted to foundations at the top 
of the well. A connecting-rod couples up the two top 
corners of the rocking levers, and a further rod connects 
one corner of one of the levers with the crank shaft 
mentioned above as being driven by the engine through 
helical gearing. These connecting-rods are of pitch pine 
strengthened with mild steel straps. Their ends have 
gun-metal bearings secured by gibs and cotters. 

















Fig. 5—-SEVEN-STAGE HIGH-LIFT CENTRIFUGAL PUMP 


joints. For the top portions a number of 13}in. internal 
diameter pipes of a similar character, which the water 
company already had in its possession, were utilised. The 
pumps and stand pipes are supported from girders let 
into the wall of the shaft or well at a depth of 40ft. from 
the surface, the pumps being fixed 260ft. below these 
girders. The head pieces are of cast iron with brackets 
for carrying the whole weight of the pumps from the girders 
and provided with branches for the delivery pipes and 
bosses for the suspension rods—as may beseen in Fig. 3. Two 
mild steel carrying rods 2}in. in diameter at the upper part 
and 2}in. lower down the well, are provided for each of the 
stand pipes—see Figs. 3 and 4—these being designed to 
carry the whole weight of the pipes. These rods have 
cotter joints and are stayed from the stand pipes. For 
these rods, again, some of the material already in the | 
water company’s possession was employed. The clack 
valve seating is not fixed in its casing, but rests on a | 
packing, being held in place against suction by the rod 
depending from it, this arrangement having been adopted, 
of course, so as to permit of the seating being withdrawn | 
for inspection or renovation. It will be obvious from Fig. 3 
that when the pump bucket is withdrawn the clack valve 
and its seating must be withdrawn also. The valves of 
the clack and the bucket are both gun-metal and of the 


| ring type, and they are interchangeable. 


The buckets are lin. in diameter and 3ft. deep. They 


' are, of course, of gun-metal, and are not provided with 
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Fig. 6—-SEVEN-STAGE HIGH-LIFT CENTRIFUGAL PUMP 


steam from a Lancashire boiler which was already on the ; spring rings, but with water grooves to reduce slip. ‘The | 
site. When running at a speed of 120 revolutions per | spindles are of mild steel with cottered ends for attach- 


minute, and when taking steam at 1001b. per square | ment to the pump rods, which are of mild steel 24in. in 6000 gallons. 


arranged 


The whole of this part of the plant works with the utmost 
sweetness. The helical gearing, though not machined, 
runs with very little noise. There is no sensible vibration 
in the pump rods or connecting-rods, nor could any vibra- 
tion be felt when standing on or holding the hand on the 
head piegves in the well. The gun-metal sheathing of the rods 
passing through the stuffing-boxes was ungrooved, and, 
moreover, though the plant had worked without cessation 
night and day for several months from the actual time of 
completion—no trial run being possible—there had been no 
hitch of any kind and no sign of a hot bearing. There is a 
hand rail round the mouth of the well and an iron ladder lead- 
ing down to an iron platform arranged at the level of the 
head pieces. The level of the water in the well is ascertained 
by means of a pipe open at the bottom taken down into the 
water and a hand pump and pressure gauge. 

In the head pieces there are two back-pressure valves, 
and the pipes then unite in an air vessel from which 8in. 
delivery pipes mount to the surface and lead to the treat- 
ment plant. In the latter lime is added and the water is 
passed through two filters—treatment tank and filters 
being contained in one vertical cylinder. As a result, 
the hardness is reduced to 18 deg. and the iron removed. 
There are arrangements for mixing the necessary lime 
and for dosing the water with it, the power to drive 
which is obtained from a prolongation of the main counter- 
shafting which is run through the wall from the adjoining 
engine-room. 
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The delivery from the water softener is into a tank 
beside the engine-room. This tank holds 
At a height about 5ft. from its bottom it 
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is provided with two sight glasses arranged one in each 
side at thé same level, so that on looking through from 
one glass to the other the colour and clearness of the water 
may be gauged. An opening is cut through the wall 
of the engine-house, this opening being at the same height 
as the sight glasses, so that the engineer in charge may 
make observations without going outside. The level of 
the water in the tank may also be observed in this manner, 
but in addition an electric alarm bell rings if the water 
rises above or falls below certain pre-determined levels. 
There is also a float level with a scale attached to the 
wall of the engine-room. It may be added that if at any 
time it should be necessary to cut out the softening plant, 
there is a by-pass by means of which water can be delivered 
direct from the well pumps to this tank. 

The tank serves two purposes. It contains the surface 
condenser of the engine, and it forms the suction well of 
the pump which forces the water into the mains. The 
pump is one of the Pulsometer Company’s centrifugal 
type. It is of the 6in. size, has seven stages and is driven 
by belt from the fly-wheel of the engine at a speed of 
1000 revolutions per minute. It is shown in elevation and 
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Pig. 7—SECTION OF PUMP, SHOWING BALANCING DISC 


section in Figs. 5 and 6 respectively, and from the former 
it will be seen that it is provided with fast-and-loose 
pulleys and with hand-worked belt-striking gear. so that 
the well pumps can be started before it is run up to speed 
and stopped before the other pumps if required. The 
pulley shaft is carried by two bearings, and connection 
is made between it and the spindle of the pump by means 
of a flexible coupling, so that no stresses due to the 
belt may be communicated to the pump. The body of 
the pump is of cast iron, and it is made up of seven sections 
which are provided with lugs, so that they may be readily 
forced apart for dismantling. These sections are held 
together by long bolts between the end covers which form 
the suction and delivery chambers respectively. This 
construction has been adopted because not only is the 
pump readily taken to pieces, but because leakage from 
cell to cell cannot take place unseen. Alignment is 
secured by spigots and recesses in the component parts, 
and as each cell is provided with feet which rest on the 
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Fig. 8—-EFFICIENCY CURVES 


bed-plate there is no difficulty in making the spigots 
enter the recesses correctly. The bosses for the shaft, 
as well as the openings at the entry to the impeller, are 
fitted with renewable gun-metal liners. The diffusers are 
formed in the main casting, but the tips of the guide vanes 
and the sides of the diffusers, which are in contact with 
high-velocity water, are made of a special bronze, so as 
to enable them to resist the action of the water. They 
e.,- . 
are, moreover, readily renewable. The impellers are also 
of special bronze and have their outside surfaces machined 
to reduce water friction. Each impeller is secured to the 
shaft by two keys. 

The unbalanced axial thrust is taken up by a balancing 
disc A—Fig. 7—fixed on and revolving with the spindle. 
The periphery of this disc moves in close contact with a 
seat E fixed to the delivery cover. The space A enclosed 
by the disc and its seat is supplied with water under 
pressure from the last impeller through the clearance B, 
between the spindle and the central bush in the delivery 


:chamber. The axial thrust towards the suction tends to 


cause the clearance C between the balancing disc and its 


. seat to close up, so that the exit of the water from the 





chamber A is hindered and pressure is exerted against 
the disc B. Matters are so arranged that this pressure 
exactly balances the axial thrust. If one pressure tends 
to become greater than the other, the clearance C auto- 
matically increases or decreases as may be required and 
equilibrium restored. As a matter of fact, the total move- 
ment in actual working is so small that it can hardly be 
measured. The water which leaks past through the clear- 
ance C is drawn off by an overflow pipe in the balance 
chamber and returns to the suction, so that it is not lost. 
In common with all balancing methods the balance must 
be paid for by loss of energy either in the shape of mecha- 
nical friction or in lost water. We understand that in 
the case of this pump the water employed in balancing 
does not exceed from 1 to 2 per cent. of the total water 
pumped, and it all goes again through the pump. There 
are no collars on the pump spindle at the bearings, for 
when working the balancing disc keeps it firmly in its 
correct position. The stufting-boxes are fitted with gun- 
metal neck bushes, the glands being of cast iron bored 
clear of the shaft. They are water cooled and water 
sealed. Neither of the stufting-boxes is, by nature of the 
construction, subjected to any great pressure. We have 
been supplied with a set of curves showing the performance 
of this pump at various heads and volumes with constant 
speed. These are reproduced in Fig. 8. It will be noticed 
that the highest efficiency reached was 74 per cent., 
this being when 333 gallons per minute—or 19,980 gallons 
per hour—were being pumped against a head of 340ft. 

As was the case with the engine and well pumps, the 
turbine pump was working exceedingly well; in fact, 
it is not too much to say that the whole plant in design 
and execution forms an excellent example of high-class 
mechanical engineering and economical adaptation of 
buildings and material to meet pre-existing circumstances. 

To complete our description of the plant, we may say 
that the condenser air pump which is worked by a lever from 
a prolongation of the low-pressure piston-rod is of the 
Edwards’ vertical pattern, and is provided with a three- 
way valve. The feed pump is of the single-acting ram 
type, and is worked from the air pump rocking lever. 
It draws its suction from a mild steel hot-well tank, 
which receives the discharge from the air pump, and is 
provided with baffle plates to separate the oil from the 
water as well as with a ball float valve to provide the 
necessary make up water. 

The whole of the work described above—with the 
exception of the water treatment plant, which was pro- 
vided by the Candy Filter Company, Ltd., Westminster— 
—was supplied and erected by the Easton and Anderson 
branch of the Pulsometer Engineering Company, Limited, 
of Reading, and we understand that Mr. Jérgen Bjérnstad, 
the company’s superintending engineer, was personally 
responsible for the design and carrying out of the whole 
installation. We have to express our thanks to the West 
Gloucestershire Water Company for giving us permission to 
inspect and describe this plant, and to Mr. 8S. F. Andrews, 
the company’s secretary and general manager, for his 
courtesy on the occasion of our visit. 








THE DUNSTON POWER STATION. 

WE have on many occasions referred to the develop- 
ment of electrical power distribution on the North-East 
Coast, and have described and illustrated the several 
power stations which have been built in the neighbourhood 
by the Newcastle-upon-Tyne Electric Supply Company. 
It may be recalled that some six years ago this company 
decided that it would be expedient to construct a coal- 
fired power station at a point higher up the Tyne than 
Newcastle itself, and on the opposite—that is to say, the 
Gateshead—side of the river. After an examination of 
the whole neighbourhood, it was decided to erect a steam- 
driven power plant on the banks of the Tyne at Dunston. 
This station was put into service four years ago, and formed 
the subject of a series of detailed illustrated articles which 
appeared in the issues of THE ENGINEER for July 7th, 
14th and 2Ist, 1911. Briefly stated, the station was laid 
out to accommodate eventually six units of 8000 kilovolt- 
ampéres capacity each, but whilst the engine-house was 
made large enough to contain four units of this size, only 
three were placed in position at the outset. Owing to an 
increasing demand for power and the growing load on 
the station at Dunston, further extensions were decided 
upon eighteen months ago, and these are now nearing 
completion. 

An agreement was entered into by the Newcastle-upon- 
Tyne Electric Supply Company, Limited, with the Teams 
By-Product Company, Limited, to purchase the surplus 
coke oven gas from a large battery of Otto-Hilgenstock 
coke ovens, distant about 1} miles from the Dunston 
power station. The gas is led along the North-Eastern 
Railway Company’s Dunston branch in I6in. welded 
steel pipes, supplied by Stewarts and Lloyds, Limited. 
The joints were welded in situ by the acetylene process. 
The boiler-house extensions comprise a steel frame build- 
ing, sheeted in with corrugated iron, 114ft. long by 75ft. 
wide, and two steel chimneys. There are two coal-fired 
water-tube boilers, each capable of producing continuously 
30,000 lb. of steam per hour, with the necessary furnace 
and fixtures, also stokers and superheaters. In addition, 
there are four gas-fired water-tube boilers, each capable 
of dealing continuously with 57,000 cubic feet of gas per 
hour, built in two batteries, with the necessary flue fixtures 
of same, inclusive of gas burner and superheaters. The 
fuel economisers, one for each boiler, have automatic 
tube scrapers and flues and dampers, also soot-cleaning 
gear. Induced draught fans, direct coupled to electric 
motors, deal with the products of combustion from two 
gas-fired boilers and one coal-fired boiler. There are two 
feed pumps, each capable of dealing with 200,000 Ib. of 
water per hour at 190 Ib. to the square inch boiler pressure. 
The coal-handling plant is of the gravity bucket conveyor 
type, and capable of feeding the coal into the overhead 
bunkers at the rate of 40 tons per hour. The plant is 
suitable for receiving coal from two hoppers of 25 tons 
capacity, each traversed by a railway truck. The over- 
head bunkers have a capacity of 950 tons. All the boiler- 
house plant and buildings were contracted for by Babcock 
and Wilcox, Limited, and the whole of these buildings 
were placed on a 6ft. 6in. reinforced concrete raft supported 





on 376 40ft. pitch pine piles, which was constructed by 
Robert McAlpine and Sons, Limited, of Glasgow. Tho 
engine-room plant extensions consist of a 12,000-kilowatt 
turbo-alternator with direct-coupled exciter, the turbine 
being of Richardsons, Westgarth and Co.’s manufacture, 
and the alternator by Brown, Boveri and Co., Limited, 
of Baden, Switzerland. The surface-condensing plant 
consists of a Contraflo surface condenser capable of 
dealing with 141,600 lb. of steam per hour. The 
turbine is of the impulse-reaction type, designed (y 
run at a speed of 1200 revolutions per minute, wit}; 
steam at a pressure of 190 lb. per square inch, ani 
at a temperature of 600 deg. Fah. Though the normal 
and most economical load is 12,000 kilowatts, the machi, 
is capable of 50 per cent. overload. The alternator has 
normal capacity of 12,000 kilowatts at a power factor of .7 
lagging and 5750 volts, 40 periods. It will, however, take 
overloads up to 13,200 kilowatts continuously and 15,00\ 
kilowatts for sixty minutes, equivalent to 21,400 kilovoli- 
ampéres. The necessary condensing plant has also ber), 
supplied by Richardsons, Westgarth and Co., Limited, 
and the whole of the installation has been built and start od 
up under the supervision of Merz and McLellan, of Now. 
castle-on-Tyne and Westminster, consulting engineers tv 
the Newcastle-on-Tyne Electric Supply Company, Limited. 








THE HISTORY OF THE METALLURGY OF 
IRON AND STEEL. 

On Monday evening Sir Robert Hadfield, F.R.S., cc 
livered a lecture to the graduates of the Institution otf 
Mechanical Engineers in the buildings at Storey’s-gat«. 
Attendances at meetings are greatly reduced by tlw 
number of men, and particularly young men, with the 
colours, but the attendance was very good. Sir Robert 
Hadfield had made his preparations with characteristic 
thoroughness. Around the walls was arranged a collection 
of pictures bearing on the history of iron and steel, whilst 
some fascinating old volumes and a discreet collection of 
modern works were placed on shelves. Tables were 
covered with exhibits of various kinds, illustrating the 
properties of manganese and low hysteresis steel, the nature 
of alloys, and so on, whilst apparatus for physical and 
micrographic examination of metals was also shown. 

It was natural, however, at the present time that war 
material should attract most attention, and great interest 
was displayed in two huge Hadfield projectiles which stood 
like pylons flanking the entrance door. One of these 
was a 13.5in. and the other a 1din. armour-piercing shell, 
and both had passed through armour of calibre thickness 
and yet remained intact and apparently suitable, with a 
little grinding, to be used again. They had, of course, 
been fitted with caps when fired, and an exhibit showed 
that if the portions of such caps were collected after a 
successful attack on a plate and were pieced together, 
they made a ring, or rough crown, which would just fit 
the projectile. Sir Robert, however, in the course of his 
lecture, in which he explained the now familiar theory of 
cap action, put the problem to the meeting how it was that 
occasionally the pieces of the cap, when carefully grouped 
together, made a ring a good deal larger than the projectile. 
The action was as if the ring had actually gone on expand. 
ing by its own momentum after the shot had pierced it! 
To illustrate the action of a cap, very ingenious use was 
made of the cinematograph. Many of our readers are 
familiar with amusing films shown at the picture palaces 
wherein a sketch made in chalk on a black board or in 
ink on a white sheet comes to life. These films are pro- 
duced by drawing many sketches, all in different positions, 
photographing them in succession, and then running them 
rapidly through a lantern. Adopting the same plan, Sir 
Robert had sketches made of a capped projectile leaving 
@ gun and striking a plate. At the instant of impact the 
shot was seen forcing its way in to the cap, later the cap 
began to expand into a ring as the ogive entered it, and 
finally, the point of the projectile being now well into the 
plate, the cap became a ring and then burst into several 
pieces. At the same time the plate was seen slightly 
bulging at the back, then the nose of the shot emerged, 
and finally the whole projectile came through and burst 
into a thousand fragments. This is the tirst time we have 
seen this kind of sketch-cinematography used for scientific 
purposes, but, if we may judge by the success that Sir 
Robert attained, it has a future before it for demonstration 
purposes. It is easy to imagine all sorts of motions and 
actions which could be made at once clear to a large 
audience by this means. 

In his lecture Sir Robert sketched the history of iron 
and steel by reference to the Delhi Pillar and the Khan 
Baba Column, with both of which he dealt recently in a 
paper, reprinted in these columns. Then, after a brief 
mention of the work done by many illustrious workers in 
the past, he entered fully into the properties of manganese 
steel and low hysteresis steel, using the lantern freely to 
illustrate his remarks. Then he discussed armour and 
projectiles, and, as already stated, dealt with the action 
of a cap on armour-piercing projectiles. Finally he gave 
an outline of the experimental work on steel at high and 
low temperatures, and ended with an expression of his 
fervid belief in the greatness of British science and an 
exhortation to the young men to live up to its great tradi- 
tions. 

The lecture was listened to with the greatest interest 
by both graduates and members, who signified their 
approval by long rounds of applause. At its conclusion 
Sir Robert spent some time in the hall explaining the 
exhibits to members. 








Tur Committee of the Railway Electrical Engineers’ 
Association of America that has reported on axle equip- 
ment for train lighting to the convention held recently 
in Chicago, of which committee Mr. Roger Smith, of the 
Great Western Railway of England, was a member, 
showed that almost without exception the railroads 
operating in the north-western quarter of the United 
States preferred the ‘‘ head-end ”’ system of train lighting. 
On the other hand, the railroads in the eastern and south 
western States, as well as Canadian and British com- 
panies, preferred the axle equipment, é.c., a dynamo 
driven by a belt from the axle. 
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L. AND S.-W. RAILWAY SUPERHEATER. 


In our issue of January Ist we gave drawings and some 
particulars of the new form of superheater and spark 
preventer designed for the London and South-Western 
Railway by Mr. Urie, and we are now able to present the 
reproduction of a photograph of the smoke-box of an 
engine so fitted with the door open. It may be recalled 
that Mr. Urie has adopted the upper and lower header 
arrangement. Saturated steam enters the upper hori- 
zontal header and passing down one set of vertical cast 
iron headers enters the superheater elements, from which 
it passes by the secend set of vertical cast iron headers 
io the superheated steam horizontal header below, whence 
it is lead by swan-neck pipes to the two steam chests. 











L. AND 8.-W. SUPERHEATER 


Although the arrangement seems to block up the tubes, 
we are informed that there is no trouble in cleaning them. 
For further particulars we refer our readers to the issue 
already mentioned. 








AN EXPLOSION OF PICRIC ACID.” 





An explosion of picric acid occurred on December 2nd at the 
factory belonging to Henry Ellison, Limited, at Heckmondwike, 
in the West Riding of Yorkshire, by which ten persons were 
killed and five injured. The factory at which the accident 
occurred is known as the White Lee Chemical Works, and is 
situated on high ground. It consisted of five buildings in which 
the wet processes of manufacture were carried out, and of four 
others in which the acid was dried, sifted, packed, and stored. 
These four buildings were separated from one another and 
from the * making ’’ rooms by intervals of about 30ft. 

Method of Manujacture.—The process of making picric acid 
consists broadly in mixing carbolic acid with strong sulphuric 
acid, diluting this sulphonate with water and then running it 
slowly into nitric acid. The mixture is allowed to cool when 
the crude picric acid crystallises out and is subsequently purified 
by re-crystallisation. After thorough washing with water to 
remove all traces of free nitric and sulphuric acids, the material 
is whirled in a centrifugal or hydro-extractor to remove the 
bulk of the water, and is then removed to the drying shed, 
where it is spread on glass beds heated by steam until all moisture 
is removed. It is then transferred in large open drums to the 
sifting-room, where it is ground and passed through a revolving 
sieve, whence it is taken to the packing-room and packed in 
barrels which are supplied for the purpose by the War Depart- 
ment and contain 100 1b. each. The large crystals which fail 
to pass through the sieve are ground in a crushing mill and then 
added to the rest. 

Circumstances of the Accident.—The explosion occurred shortly 
before 2 p.m. Work was going on as usual. The chemist and 
the foreman were engaged in the packing shed and three men 
in the grinding and sifting-room, The five other men killed 
and three of the injured were employed by a contractor in carry- 
ing out certain structural alterations and repairs in the factory 
and were not engaged in the manufacture of picric acid. ‘Two 
men were engaged at the time in the ‘‘ making ” rooms and were 
injured by falling débris. 

Quantity of Explosive Involved.—According to the statement 
made to me by Mr. Henry Ellison, jun., the quantity of picric 
acid in the sifting-house at the time of the accident did not 
exceed 700 Ib., and there was about a ton in the drying-house. 
There was also a considerable amount—about 3350 lb.—in 
the packing shed and magazine combined, but this took no part 
in the explosion, and was found intact afterwards in the bags 
and barrels in which it was packed. In arriving at these figures 
Mr. Ellison was guided by a statement made to him on the 
morning of the accident that two “ tons ” or 4000 lb. were dry 
and ready for consignment to Woolwich. 

After discussing the effect of the explosion the report goes on : 
—The fact is, that from our experience and records, of which we 
have a considerable supply, it was deemed impossible that an 
explosion of unconfined picric acid could occur provided the 
quantity in any one building were limited to a moderate amount, 
and that no picrates were present, so that the entire factory 
might be regarded as constituting a fire risk rather than an 
explosive risk, and no distances beyond those necessary to 
prevent the communication of fire were called for ; a brick wall, 
indeed, was deemed sufficient to prevent danger to life, every 
previous explosion of picric acid having been preceded by a 
fire of some minutes’ duration. In this case, however, the 
whole quantity of loose picric acid in one of the buildings would 
seem to have detonated without warning, and to have com- 
municated sympathetically to the only other building in which 
unprotected acid was present, a result which, in the absence of 
evidence to the contrary, would appear to falsify our former 
conclusions and, which is even more important in view of the 
present national requirements, to point to the need of a com- 
plete reversal of our policy in regard to the methods of this 





* A report made by Major A. Cooper-Key, C.B., H.M. Chief 
Inspector of Explosives, to the Secretary of State for the Home 
Department, 
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particular industry. , . . There is no. doubt that if, as 

at first appeared probable, the hitherto accepted theory that 

picric acid could not be exploded by friction or heat unless 

strongly confined should turn out to be fallacious, a very 

unsatisfactory and difficult position would be created. I pro- 
se, however, to return to this subject and deal with it fully 
ter on.” 

Cause of the Accident.—In considering the most probable cause 
of this accident two separate and distinct questions are presented 
for discussion ; first, the means by which the heat necessary 
for ignition was produced; and secondly, an explanation of 
the circumstance that on this particular occasion, and contrary 
to all preconceived ideas, the ignition should at once develop 
into explosion instead of merely resulting in comparatively 
harmless combustion. 

Cause of Ignition.—In view of the fact that no one was present 
in one of the two buildings that exploded, whereas in the other, 
not only were three men present, but work was in progress of 
a nature which in connection with explosives is never entirely 
free from risk, i.e., the operation of grinding the larger crystals 
of picric acid which had failed to pass through the sieve, it is 
only reasonable to suppose that the ignition took place in this 
building. Two separate processes were carried out here: 
in the first place the whole of the picric acid from the drying 
shed was, by means of a hopper, introduced into a revolving 
sieve or reel, turned by hand from one end. All the material 
passing through the meshes of this sieve fell on the floor of the 
wooden casing enclosing the reel and was removed by raising 
a hinged shutter at the floor level. Such of the crystals, how- 
ever, as were too large to pass through the sieve were removed 
and transferred to the grinding mill situated in a corner of the 
same building and also turned by hand. This mill was of iron 
and consisted essentially of a pair of revolving discs to which the 
material to be crushed was fed through a hopper. The machine 
was so made as to be easily taken to pieces for cleaning purposes 
and re-assembled again, and it was customary for the foreman 
and the leading hand to attend to this daily, the practice being 
to take the mill to pieces at the close of work and re-assemble 
it the first thing next morning. It was cleaned by means of a 
hand brush and cloth. 

The operation of sieving was simple enough and presented no 
dangerous features. Picric acid is by no means easy to ignite, 
and, as already stated, the reel was turned by hand, so that there 
would seem to be a much greater probability that the ignition 
occurred in the grinding mill. This view is strengthened by 
information which reached me after the accident, to the effect 
that in another similar factory no less than three fires had 
occurred during the last few years during the operation of 
grinding the dry acid ; but as in each case the fire had been 
easily extinguished and no material damage done it was not 
thought necessary to report it. It is possible that had we known 
of these fires we might have considered it our duty-to prohibit 
the process of grinding dry picric acid, in which event this 
lamentable accident might have been avoided. That the 
mere process of grinding is not necessarily dangerous is evidenced, 
however, by the immunity experienced during the operation of 
drilling out the primer space in the solidified charges of the filled 
shell by means of power-driven steel drills, a method which has 
been employed abroad for some time without the slightest 
accident. But because picric acid may be safely ground in an 
iron mill this does not apply to nails, stones, and similar hard 
foreign bodies, which may accidentally find their way into the 
powdered material. In at least one of the three cases recorded 
above an examination showed that the fire was due to the 
presence of a nail in the machine, and it is, in my opinion, more 
than probable that in the present instance the ignition was caused 
in this way. How the foreign body found its way into the 
hopper of the grinding machine, whether it was carried there 
in the picric acid or was blown in by the wind, which was very 
strong and gusty on that day, it is impossible to surmise ; but 
that it was due ‘to accident and not design I see no reason to 
doubt. It is, of course, not impossible that a substance capable, 
not only of causing the ignition, but also the resulting explosion, 
might have been purposely introduced into the acid in the 
drying shed; but this could only be carried out by collusion 
with one of the factory workmen—a supposition for which there 
is no shadow of evidence—and even had the necessary arrange- 
ments been made it would be impossible to ensure that they 
would have been effective. Bearing in mind, therefore, that 
small fires are by no means infrequent during the manufacture 
of picric acid, it seems more reasonable to conclude that the 
ignition was due to the accidental presence of a nail or other 
hard substance in the mill. 

Cause of the Explosion.—But whatever may have been the 
cause of the ignition it is contrary to all experience that an 
explosion should have immediately followed, and after the 
first cursory examination of the circumstances it seemed prob- 
able that it would be necessary to reconsider all our previous 
conclusions, and possibly to modify to a very considerable 
extent the conditions under which the manufacture is now 
carried on. 

It was in the year 1887 that a somewhat disastrous explosion 
occurred at a chemical works near Manchester. A report on 
this occurrence was prepared by the late Sir Vivian Majendie, 
who established beyond possibility of doubt that the explosion 
was due, not to the picric acid alone, but to the presence of 
considerable quantities of lead and strontium compounds, 
which, under the influence of heat and in contact with the melted 
picric acid, led to the formation of lead and strontium picrates, 
both of which, and more particularly the lead salt, are not only 
in themselves violently explosive, but are capable of detonating 
picric acid in contact with them. Sir Vivian pointed out in his 
report on the accident that although it is stated in books on 
the subject by chemists of the highest standing that when 
suddenly heated picric acid will explode, he was unable to obtain 
confirmation of this in the actual experience of manufacturers, 
or from the accounts of accidents which had taken place, or from 
experiments instituted for the special purpose of clearing up 
this point, and that, in fact, ‘‘ so far as the experience and records 
and experiments go, they may be said to furnish a very emphatic 
contradiction of the statements that picric acid when unconfined 
ean be exploded by fire.” In the above-mentioned report a 
ease is recorded in which an iron vessel with a very small orifice 
and containing 25 Ib. of picric acid was placed in a reverberatory 
furnace, when the acid burned away without explosion. 

On the other hand, it was found quite possible to explode 
picric acid by a blow, but this blow must be of considerable force 
if the material is cold and of a character that could seldom occur 
in practice—all experience, in fact, seemed to prove as surely 
as negative evidence can be said to prove anything that it may 
be taken as a practical impossibility for picric acid to explode 
without giving sufficient warning by fire to enable anyone in 
the vicinity to escape, and that, moreover, a fire in its initial 
stages can be extinguished by water without much difficulty. 

Although, therefore, as a consequence of this accident it was 
decided that picric acid must, in future, be regarded as an 
explosive, and that a licence under the Explosives Act must be 
obtained for its manufacture, it was not thought necessary or 
desirable that conditions of a drastic nature should be imposed, 
and there was practically no limit placed on the quantity that 
could be present in a building irrespective of the distances that 
could be maintained between the building and “‘ protected 
works ”’ in the neighbourhood. The manufacture was carried 
on on these lines without accident until the year 1900, when a 
serious explosion followed a fire at a works at Huddersfield, 
fortunately unattended by loss of life or personal injury. The 
circumstances of this accident were inquired into by the late 
Captain J. H. Thomson, who, after consultation with Dr. Dupré, 
came to the conclusion that although it was probable that the 
explosion, which only occurred after a fire had been raging 
for nearly ten minutes, was due to the formation of picrate of 





lime from the mortar in the roof of one of the buildings that 
fell in, it could not be stated with certainty that it was not 
caused by the picric acid alone, which was present in greater 
quantity than in any of the instances quoted to establish the 
contrary view. Be this as it may, however, the result of this 
accident was to direct attention to the desirability of limiting 
the quantity that might be present in any one compartment, 
and it was decided that 2000 lb. was as much as could safely 
be allowed in one risk; but that, provided this limit were 
observed and that suitable “ sprinklers ’’ were fitted to every 
building or compartment liable to contain dry picric acid, the 
danger of a fire developing into explosion was so slight as to 
be negligible, and it is on this basis that all legislation on the 
matter has since been framed. 

But in the accident under report there is no doubt whatso- 
ever that an explosion of considerable violence occurred in spite 
of the limitation of quantity—a condition of the licence which 
I have every reason to believe was fully observed—and that, 
moreover, this explosion took place without any preliminary 
warning in the shape of a fire, so that to all appearance the con- 
clusions arrived at in 1900 were incorrect, and the disquieting 
position seemed to arise that, at this very time when to meet 
the national needs every pound of picric acid was of value, it 
might be necessary to deal somewhat drastically with the 
existing conditions of manufacture or alternatively to accept 
a@ very grave responsibility. 

There was, however, a possibility that by some means or 
other a picrate had become mixed with the acid, although in 
view of the simplicity of the process of manufacture and the 
method of construction of the ‘‘ danger” buildings this was 
not probable. I submitted to the Messrs. Dupré, therefore, 
samples of the finished picric acid, and of each of the materials 
used in the manufacture, and, briefly, their conclusions were that 
the samples of picric acid submitted were, if anything, less 
sensitive than a sample of pure picric acid from another source, 
and that although there were slight traces of metals in the 
finished material and in the acids, there was nothing abnormal 
in this respect, and nothing which would in any way account 
for the accident. Except, therefore, for the possibility, to which 
reference has already been made, that a picrate or other sub- 
stance capable of causing detonation had been purposely intro- 
duced into the partly manufactured material—a possibility 
which is, in my opinion, extremely remote—this explanation 
of the catastrophe may be dismissed. - 

But in view of the mass of evidence to the contrary, 1 was 
extremely reluctant to accept the possibility that the explosion 
was due to picric acid pure and simple. Had a fire been in 

rogress for even one minute there might have been some 
Justification for attributing the cause merely to the presence of 
a substantial quantity of the acid—although there is, so far as 
I am aware, no recorded case of an explosion of this material 
following so closely on a fire—but the evidence is most clear 
and definite that the explosion was not preceded by a fire, but 
that the flash and report were simultaneous, and this is confirmed 
to some extent by the condition of the remains of the three men 
at work in the sifting-room at the time. 

I am, therefore, of opinion that the explosion was due neither 
to the presence of a picrate nor to the picric acid alone, but that 
the actual cause must be sought elsewhere, and I am convinced 
that the following is the true explanation :— 

More than one witness spoke to the inconvenience caused 
to the work persons employed in the sifting and grinding-room 
by the dust. In spite of the use of respirators or cloths round 
the mouth and nostrils, one of the newly engaged men could 
not continue working after eleven o’clock in the morning, and 
one of the deceased is said to have stated that every few minutes 
he had to go to the door and “ spit out.” The wind was blow- 
ing fairly hard from the south-west, or almost directly into the 
door of the building, which was, no doubt, opened from time 
to time to clear the air, and this would probably do more harm 
than good by assisting to raise the finest of the dust into suspen- 
sion in the atmosphere. In these circumstances I am confident 
that the explosion is not to be regarded as an explosion of an 
explosive, but that it was in reality an explosion of carbonaceous 
dust. Flour mills have exploded before now, the danger of 
coal-dust explosions in dry and dusty mines is well known, 
and even oil cake dust has not so very long ago led to a serious 
disaster, and the fact that each molecule of picric acid dust 
contains all the elements of an explosive would, of course, tend 
to increase the violence of the explosion. In 1905, at the 
pegamoid factory belonging to Messrs. Eley Brothers at Edmon- 
ton, a drying shed exploded while a man was removing the 
trays of collodion cotton, and no doubt raising a considerable 
quantity of dust in the process. This collodion cotton was of 
very low nitrogen content—about 10 per cent.—and was similar 
to material which had elsewhere been frequently ignited, and 
had either burnt away harmlessly or given rise to a very mild 
form of explosion, whereas on this occasion the explosion was 
very violent, demolishing the drying-house, and among other 
things throwing a mass of masonry weighing over two tons a 
distance of 30 yards or so. This was, to my mind, a * dust 
explosion ” similar to the one under report, in that each molecule 
contained all the necessary elements in the correct proportions 
to form an explosive, with the result that the explosion was more 
violent than that of an ordinary carbonaceous but inexplosive 
dust, such as flour or coal dust. 

Summary.—To summarise then, I am of opinion that the 
ignition of the picric acid undoubtedly occurred in the sifting 
shed, and that it was probably due to the accidental presence 
in the grinding mill of a nail, stone, or other hard foreign sub- 
stance; that the explosion which immediately followed the 
ignition was not due to the presence of a picrate, nor to the 
inherent properties of the picric acid, but that it was rather an 
explosion of carbonaceous dust rendered more than usually 
violent by the circumstance that it contained within itself all 
the elements necessary to form an explosive ; and lastly, that 
both occurrences were accidental, and that Messrs. Ellison, the 
licensees and occupiers of the factory, cannot fairly be blamed 
either for the primary ignition or for the fact that an explosion 
immediately followed. 

Remarks.—In consequence of this accident I have deemed it 
advisable to address a letter to all the licensed manufacturers 
of picric acid in the United Kingdom, calling on them at once to 
discontinue the process of dry grinding and adopt some method 
of dealing with the abnormally large crystals in a wet state, 
and, further, to take measures to prevent as far as practicable 
the formation of fine dust during the operation of sieving. 








Royat AGRICULTURAL SocreTy OF ENGLAND.—-The regula- 
tions for the exhibition and.trial of agricultural implements, 
machinery, &c., at the Royal Agricultural Society’s seventy- 
sixth annual Exhibition, which will be held at Nottingham, 
from Tuesday, June 29th, to Saturday, July 3rd, next, have 
recently been issued. Persons desirous of taking space for the 
exhibition of articles in the implement department are requested 
to apply for the necessary printed forms of certificates and 
specifications to the Secretary, at No. 16, Bedford-square, 
London, W.C. No application for space can be considered 
unless the necessary certificate of entry and specifications, filled 
in on the printed forms prescribed, complete and signed by the 
exhibitor, or his agent, and accompanied by the necessary fees, 
shall have been delivered to the Secretary, at No. 16, Bedford- 
square, on or before Saturday, March 20th, 1915. Post entries, 
of agricultural articles only, may be tendered up to Thursday, 
April Ist, 1915, on payment of double fees, and will receive 
consideration in the event of there being any spare space avail- 
able. After April Ist, no application can be considered under 
any circumstances whatever. Further particulars may be 
obtained on application to the Secretary, 
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Fig. 1—REINFORCEMENT AND WIRE NETTING 


THE MAPPIN TERRACES AT THE ZOO. 
By R. N. STROYER, M. Copenhagen Inst. C.E.* 

THE new Mappin Terraces at the Zoological Gardens 
form an example of the adaptability of reinforced concrete 
as a building material under conditions that would render 
difficult, if not impossible, the use of other materials. 
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Fig. 3—SETTING-OUT PLAN FOR REINFORCED CONCRETE MOUNTAINS 
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being moulded into any desired shape. At the same time 
a maximum of strength was desirable in order to reduce 
the extensive area covered to reasonable proportions as 
regards weight and expenditure of material. As the 
hills are some 70ft. high and cover an area of 39,000 square 
feet it will be realised that the structure might very easily 
attain prohibitive dimensions in some kinds of building 








Fig. 2—FALSEWORKS FOR BRACING OF ONE OF THE HILLS 


in material will be realised from the fact that the whol 
of the hills form a shell of a thickness of about 3in., whi 
the lower terraces where the heavier animals, such «as 
polar bears, are quartered, have a thickness varying from 
din. to Tin. The shell of an egg, by way of comparison 


is considerably thicker in relation to its bulk than the 
reinforced concrete shell of these hills. 
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Pig. 4—ARRANGEMENT OF REINFORCEMENT OF GOAT HILL 
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Fig. 5—METHODS OF BRACING SUPPORTING 


The nature of the structure, consisting, as it does, of 
four hills and a number of sloping terraces, made it impera- 
tive that the material employed in the construction of the 
surfaces, which are highly irregular, should be capable of 


* Chitf Engineer to Messrs. D. G. Somerville and Co., Limited, Ferro- 
Concrete Specialists, Westminster. 
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COLUMNS Fig. 6—SUPPORTS AND BRACINGS OF SECOND HILL 


materials, with which, moreover, there might be difficulty 
in forming the irregular undulating contour. 

The employment of reinforced concrete solved all the 
constructional difficulties in a satisfactory manner, and 
enabled the work to be carried out at a cost far below that 
entailed by any other method of construction. The 
lightness of the whole structure and the consequent saving 


The method followed by the writer in designing{the 
somewhat unusual structure may be of interest, inasmuch 
as it reduced to a simple matter the complex problem of 
supplying the foreman in charge of the work with sufficient 
details of slab work where no two square yards out of some 
10,000 were alike. ‘The area covered by the terraces and 
hills takes the shape of a quadrant, as will be seen from the 
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general plan—Fig. 3. The whole of this area was divided 
into a number of squares of approximately 7ft. by means | 
of a system of radial and concentric lines numbered 0 to 26 
for radial sections and marked A to K for circumferential 
sections. A set of contour sections along each of these 
lines, together with a plaster mode] supplied by the archi- 
tects, gave the foreman all the information required to 
build up the scaffolding and the centering. 

The concrete was made of ordinary untreated Thames | 
ballast and mixed with Portland cement in the propor- 
tion of five to one, no crushed ballast being used. In 











Pig. 7—-REINFORCEMENT FOR SUPPORTING COLUMNS 


this connection the writer would like to put in a word 
for the coarse, naturally graded, and uncrushed ballast. 
which has invariably been found to give better results 
both as regards strength and density than the fin. crushed 
ballast and sand mixture usually specified. This fact 
has been proved over and over again both by practical 
and by laboratory tests. For piles, the driving of which 
undoubtedly represents the roughest usage to which 
reinforced concrete is put, there is no better aggregate 
than rough ballast up to 2in. or 3in. The density of 
the concrete made with this aggregate stood an excellent 
test during the work at the Mappin Terraces, where a 
number of large water tanks were formed in the surface 
of the terraces; the water-tightness of these tanks was 
attained without using any waterproofing materials 
whatever. The reinforcing material was the ordinary 
commercial round bar to comply with the British standard 
specification. 

The falsework or centering undoubtedly presented 
serious difficulties, as it had to follow the irregular surface 
of the slab. Timber being out of the question, a simple 
and suitable substitute was found in ordinary wire netting 
with a fairly small mesh. This material being pliable 





a practical point of view, as the centering required for 
| them would have proved most elaborate and expensive. 
The American method of dealing with a flat slab on four 
mushroom supports would have been too complicated and 
expensive in this case, and it was decided to convert the 
problem into the much simpler one of a slab supported on 
four sides. Hidden beams, embodied in the thickness of 
the slab and consequently very wide and shallow, were 
designed as spanning between the columns in both direc- 
tions and reinforced accordingly, while the slab simply 
became a mesh-reinforced square. Continuity was allowed 
for and utilised to the fullest extent, with the result that 
the extensive structure is singularly free from cracks. 
Fig. 4 shows the typical arrangement of the reinforcement 
and Fig. 1 the reinforcing bars actually in position before 
concreting. 

The supports are all in the form of square columns 
reinforced with four main vertical bars tied together 
with the Somerville patented twisted link, which grips the 
main bars with a positive lock, thus avoiding any possi- 
bility of displacing the links during the ramming of the 
concrete. Fig. 7 gives a good idea of the tenacity of the 
grip of these links, one link carrying the weight of four men 
without slipping. The columns under the lower portion 
of the terraces reach from the foundations to the slab with- 
out any bracing, but under the hills, where the length of 
columns in places amounts to 70ft., a system of bracing 


| had to be introduced. From the top line of drawings in 


Fig. 5, which show some of the radial sections, it will be 


‘seen that the columns are tied horizontally in both direc- 


tigns in three tiers and tha sufficient diagonal bracing is 
employed to provide the necessary lateral stiffness against 
wind pressure. It will also be noticed that although the 
system of supporting the slab at 7ft. centres is carried 
through everywhere, the main columns under the hills 
only occur at 14ft. centres, the spacing being halved by 
making use of the raking wind strutting. The lower line 
of drawings in Fig. 5 shows corresponding part sections 
along circular lines. Under the largest of the hills this 
method of supporting the shell had to be departed from, 
as it was desired to keep the whole space under this hill 
absolutely clear of columns in view of the possibility of 
the space being used as a cinema theatre or public hall. 
The whole of this hill therefore had to be carried by 
trusses, the free span of the space below being some 40ft. 
wide by 100ft. long. A typical truss and also a radial and 
a circumferential section through this hill are shown in 
Fig. 8, while the lower view on page 160 shows the finished 
trusses. 

The space under the next hill was utilised to build a 
large water tank feeding the smaller natural tanks in the 
lower terraces, as shown in Fig. 6. Fig. 2 shows the false- 
work for the bracing of one of the hills, while the upper 
view on page 160 shows one-half of the completed structure. 
The public footpaths at the foot of the terraces and between 
the terraces and the hills are ordinary examples of reinforced 
concrete flooring, as are also the two staircases flanking 
the terraces and giving access to the footpaths. 

The terraces were completed in thirteen months, an 
exceedingly short time, having regard to the unusual 
nature of the work and to the numerous alterations in the 
shape of the hills that had to be made during the actual 
carrying out of the work because of the difficulty in judging 
the spectacular effect of a certain outline from a small- 
scale model. 
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Two capital little books of reference are the 





** Practical 


Engineer Pocket Book and Diary” and the.“‘ Practical Engi- 
neer Electrical Pocket Book and Diary,’’ both published 
by the Technical Publishing Company, Limited, 55 and 
56, Chancery-lane, W.C., and both Is. 3d. in cloth binding 
and Is. 9d. 


in peltine binding. Both books have this 
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Fig. 8—-ARRANGEMENT OF TRUSSES OVER SPACE FOR HALL 


and sufficiently strong to hold the wet concrete, was used 
throughout for the whole of the irregular surfaces, and it | 
was found that by mixing the concrete fairly dry very 
little escaped through the meshes. Fig. 1, in which the 
reinforcement is shown, also shows the wire netting under- | 
neath the reinforcing bars resting upon the falsework. 
As above mentioned, the slab system was that of a | 
continuous slab on four supports. It will easily be realised | 


that beams, in the ordinary sense of the word, following 
the contour of the surface, were out of the question from 


| yesr been carefully revised. In the first-named—which 
now appears for the twenty-seventh time—we notice 
| that the classification of matters, so as to devote complete 
sections to separate subjects, which had been begun in 
former years, has been further proceeded with, and the 


| result has been to enhance the usefulness of the book and 


enable the thing sought for to be more readily found. 
In the electrical book fresh matter regarding electric 
motors, fuses, and wireless telegraphy has been added, 
and the section on “ Laws and Official Rules’’ has been 





brought up to date. This claims, we believe correctly, 
to be the fullest of its kind published. There is one most 
useful feature in both volumes, and that is the inclusion 
in each section of a list of books bearing on the matter 
dealt with in the section. Both books are excellently 
printed on good paper and the illustrations are for the 
most part exceedingly good. 

There are very few arts or sciences with which the engi- 
neer is not concerned in one way or another, and among 
those by which he is assisted and in which he on his side 
renders aid is photography. Hence the “ British Journal 
Photographic Almanac ’’—published by Henry Green- 
wood and Co., Limited, 24, Wellington-street, Strand, 
price 1s. net paper and 2s. net cloth—is a welcome addition 
to the engineer’s library. The issue for the present year 
has been sent to us. It is the fifty-fourth annual volume, 
and we find it just as instructive and as interesting as its 
forerunners havo always been. The war has certainly 
not made it any leaner, for it now runs to over 1050 pages. 
To indicate all that is included in these pages would take 
far more space than we can spare; but it may be said 
that the editorial portion contains some highly useful 
practical articles beside innumerable formule and descrip- 
tions of the latest type of apparatus, while the advertise- 
ment pages form, as usual, most instructive reading. We 
are glad to note among the chemical lists that identical 
products are now available for substances hitherto only 
obtainable from Germany. 

The Royal Navy List, or ‘‘ Who’s Who in the Navy ”’ 
—published by Witherby and Co., 326, High Holborn, 
price 7s. 6d. net—now appears in a somewhat altered form 
as an annual and not as a quarterly. The present issue 
contains an interesting article under the title of “‘ The 
Current History of the Royal Navy—Events of the War.” 
This is sub-divided into the following sub-headings :— 
‘** Precautionary Measures”; ‘‘ North Sea Operations ” 
‘Baltic Operations”; ‘‘ Mediterranean Operations ”’ ; 
** Adriatic Operations” ; ‘‘ Commerce Raiding and Pro- 


tection”; ‘‘ Operations in the Pacific” ; ‘‘ Operations 
Against German Possessions ”’ ; ‘“‘ Naval Airmen’s Achieve- 
ments ’’ ; and ‘“‘ The Royal Naval Division.’””’ The volume 


also contains a summary of ship’s services and com- 
missions ; a list of the Admiralty Board members since 
1877 ; a chronological list of naval services and events, 
&e. &e 

No trade will remain entirely unaffected by the present 
war, and that the building trade will feel its influence is 
fully recognised in Lockwood’s ** Builders’ and Contractors’ 
Price Book” for 1915—London: Crosby Lockwood and 
Son, price 4s.. The matter is dealt with ably in the 
preface, in which it is predicted that probably the most 
noticeable effect will be in the greatly increased price of 
wood goods, particularly in the class used for the con- 
struction of buildings and deal for best joiners’ work. 
The somewhat startling rises in the price of coal and iron 
are not so clearly foretold; indeed, their causes are so 
involved that it would have been quite impossible to 
foresee them and their effects when the book must have 
gone to press. The utility of this familiar book of refer- 
ence is so well known that it needs no words of ours to 
call attention to it 

The first edition of ‘‘ The Pocket-book of Refrigeration 
and Ice-making ’—edited by A. J. Wallis-Tayler, and 
published by Crosby Lockwood and Son, price 3s. 6d. net 
—was published in 1902. The present issue forms the 
sixth edition, and it has been revised and enlarged, some 
sixteen pages and several fresh illustrations having been 
added. The book is divided into six sections, which deal 


broadly with “Refrigeration in General =e Cale 
Storage ” “‘Tce-making and Storing Ice”; ‘* Insula- 
tion ” ‘ Testing and Management of Refrigerating 
Machinery ” and ‘‘ General Memoranda, Tables, &c.”’ 


The volume has numerous illustrations, including a good 
many curves and diagrams, and though the lettering on 
some of the latter is too small to be easily read without a 
magnifying glass, yet they are otherwise clear. 

A most useful book of reference is ‘‘ Willing’s Press 
Guide,” published by James Willing, Limited, 125, Strand, 
W.C., price 1s. The 1915 volume is the forty-second 
annual issue. It is hardly necessary for us to state its 
contents, but we may say that its claim to be the most 
complete and reliable work of its class for the information 
usually required regarding the Press of the world, has 
substantial grounds. It forms a comprehensive index 
to the newspapers and other journals of the United King- 
dom, and contains a list of the principal colonial and 
foreign journals, as well as a list of telegraphic news and 
other reporting agencies and a variety of general inform- 
ation. 








LETTERS TO THE EDITOR. 


(We do not hold vurselves 1 ible for the opinions of our 
Ci b 








AERIAL ROPEWAYS. 


Str,—Apropos of the second interesting article on ‘ Aerial 
Ropeways,” appearing in your issue of January 29th, I beg to 
remark that some of the statements hardly refer to up-to-date 
practice, and it is just possible that you have been guided 
by work erected some time ago, and have not taken into account 
the rapid improvements that have been, and are continually 
being, introduced into the design of the mono-cable system. 

With regard to automatic tipping en route, the necessity is 
suggested of some more or less elaborate arrangement added 
to the equi —— of a mono-cable line. This is not so; since 
by the addition of a light suspension rope over the tripping 
portion of a line, it can be done equally well with the mono- 
cable system, and as this suspension rope is not used asa track for 
the travelling buckets, the trip gear can be moved along from 
the ground when a change of tripping point is required, thus 
obviating the necessity for a man to work from a bucket or 
be slung from the rope when the position of the tripping gear 
Ls gs . be moved, which risky performance is necessary on the 

i-cable. 

Angle stations and return terminals are also now quite satis- 
factorily worked by suitable rail grading, or, if required, by a 
very simple additional mechanical device, thus having all the 
advantages in this respect claimed for the bi-cable system. 

With regard to contractors’ ropeways, with a standard height 
of trestle, where flat or slightly undulating country has to be 
crossed, the ropes can follow the contour of the ground in either 
system, if the tension in the ropes can be kept low enough. 
If, however, gradients have to be negotiated, the rope tension 
varies, and naturally alters the catenaries, so it may be taken 
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that standardisation of trestles can be adopted on either system, 
but only when easy ground has to be dealt with. 

It would be interesting to know how the sectionalised carrying 
rope of Messrs. Whites’ system avoids the necessity for stopping 
work, even though one section of the cable is broken. 

February 9th. INTERESTED. 


PATENTS AND FOREIGN COMPETITION. 

Str,—In connection with the paper on ‘‘ Patents and Foreign 
Competition * contained in your issue of January 29th, and your 
| eading article thereon, it is interesting to compare the Compul- 
sory Working Patents Act of 1907 with the Emergency Acts 
introduced last year. My own experience places me entirely in 
accord with the objection which is raised to the 1907 Act, which, 
as you are aware, provides that anyone can apply for the revo- 
cation of the patent on the ground that the patented articles are 
being manufactured mainly or exclusively abroad. This entire 
revocation has undoubtedly the disadvantage that the applicant 
for revocation, after having gone to the trouble and expense of 
his application, is, when he succeeds, placed only upon the same 
footing as all other manufacturers in the country. Such other 
manufacturers are vested with an equal right to manufacture 
without having contributed to the trouble and expense involved 
in nullifying the patent. That the 1907 Act has not by any 
means given the results which had been desired is shown by the 
fact that throughout the four years next subsequent to the 
commencement of this law, é.e., until December, 1911, only 
eighty-one applications for revocation were lodged. Out of 
these forty-two applications were abandoned or dropped owing 
to expiry of the patents. On the whole, during the period 
referred to, there were only some five patents per annum actually 
revoked for non-compliance with the law. 

As an alternative to this, the suggestion is made in the paper 
contained in your issue of the 29th ult., of an alternative system, 
according to which it is proposed that, instead of the patent 
being revoked, the English manufacturer should obtain a 
compulsory licence, and it is proposed that this licence should be 
an exclusive one, even as against the foreign patentee. If I may 
venture an opinion, this step would be too drastic and far-reach- 
ing. The recently-introduced emergency laws, however, in 
my, Opinion, carry out in a certain degree, and perhaps in a sufti- 
cient degree, this proposition, which is made as an alternative to 
the compulsory working system. As you are aware, under the 
emergency law, the right to manufacture under any enemy 
patent is granted in the form of a personal licence in favour of 
the British manufacturer making application to the Board of 
Trade, and it is now definitely established that the British 
manufacturer will not be deprived of his right to manufacture 
upon the termination of hostilities. As the right is conferred 
in the form of a personal licence, a certain degree of monopoly 
is undoubtedly conferred. Other manufacturers may apply 
for a similar licence ; this, in fact, appears to be encouraged by 
the Commissioners for the Board of Trade, but in every instance 
the manufacturer has to go through the procedure of obtaining 
his personal licence, and thus the whole of the manufacturers in 
this country are not free to compete with the manufacturer by 
whom the right has been obtained. The emergency law un- 
doubtedly empowers the Board of Trade to entirely suspend or 
avoid a patent, but in the general practice which has up to the 
present been adopted this extreme step is not being taken. 

That the emergency law is of far greater value than the 1907 
law is proved by the fact that throughout the past few months 
of war, and notwithstanding the adverse circumstances existing 
as a result of the war, there have been 248 applications for this 
right to manufacture, as compared with the 81 applications 
which were made throughout the four years following the intro- 
duction of the 1907 law. ; 

Some importance attaches to the fact that the total expense 
likely to be incurred under the emergency law is less than that 
under the earlier law, there being under the emergency law 
no appeal and no costs payable to the other side ; this relieves 
an applicant from all expense other than that of the conduct 
of his own case, which can be small, and the extent of which 
ean be approximately estimated beforehand. 

While, however, the benefits conferred under the Emergency 
Acts during war will continue to exist after the expiration of 
hostilities, the opportunity of obtaining them is of duration sub- 
stantially limited to the period of war, and it appears, therefore, 
eminently desirable that no time should be lost in taking all 
possible advantage of the facilities which are offered. In my 
opinion, as an alternative to the proposition contained in the 
paper in your issue of the 29th ult., a system somewhat on the 
lines of that under the present Emergency Acts might be intro- 
duced to continue after the war. In any case the arrangement 
of a licence or licences appears to be a far more satisfactory 
method of settling the difficulty than entire cancellation of the 
patent. 

With regard to your leading article on the paper, in which, in 
reviewing the comparison of American, German and English 
patentees, you bring into consideration the populations of the 
respective countries, and in connection with which you foresee 
a possible reply of the author to the effect that it was the upward 
tendency in recent years of the German and American figures 
and the finality of ours to which he drew attention, this aspect 
of the matter is capable, I think, of some explanation. The 
author states that the average number of patent applications 
entered per year in this country is about 29,000 or 30,000, and 
this figure has varied very little since 1896, when it first reached 
30,000. The years 1896 and 1897 were, of course, the essential 
years of the cycle boom, and as this subsided the number of 
patent applications decreased, until in 1900 the number was 
23,909. The number of British applications for subsequent 
years is as follows :—1901, 26,767 ; 1902, 28,959 ; 1903, 28,818; 
1904, 29,657 ; 1905, 29,825 ; 1906, 29,773 ; 1907, 28,769 ; 1908, 
28,566 ; 1909, 30,607 ; 1910, 30,403 ; 1911, 29,400 ; 1912, 30,119; 
1913, 30,102; 1914, 24,847. From the above table it will be 
seen that there has been something in the nature of a steady 
increase since the subsidence of the cycle boom, the material 
fall in 1914 being, of course, due to the present war. 

Lewis Wa. Goo.p, F.C.I.P.A. 





Birmingham, February 6th. 


Srr,—In the paper on the above subject quoted in your issue 
of January 29th the author dealt under this heading with a 
very popular grievance against the manufacturer to the total 
exclusion of any reference to the shortcomings of the inventor, 
to which some allusion was made in the editorial note. 

I venture to express the opinion that the patentee or inventor 
is in a large measure responsible for the treatment he now receives 
at the hands of manufacturers, and in support of this opinion 
I may mention the following points, one or other of which I think 
will be found to fit most cases where an invention is submitted 
to a manufacturer with a view to the latter taking the same up :— 
(a) Invention. valueless ; (b) invention good, patent bad: (c) 
invention and patent both good, price prohibitive ; (d) insuffi- 
cient care in submitting the invention. 

(a) It will be easily understood why I place the valueless in- 
vention at the head of the list, since by far the majority of so- 
called inventions now patented are either absurd for fundamental 
reasons or nothing more than what a workman skilled in his art 
could and would produce if and when necessary. It was surely 
never contemplated by the legislature responsible for the 
British patent system to grant monopolies for the bulk of ideas 
which are ** patented ”’ to-day, and if the system is abused in 
this way one must not complain of the recoil. 

(6b) The second heading presents a very common case, and 
it is hardly to be expected that a manufacturer will undertake 
to develop and push a given invention unless he is adequately 
protected. It is strange but nevertheless true that many in- 
ventors really do not know what they have invented, and if they 





are so foolish as to take on the responsibility of personally con- 
ducting their own patent applications they must not be surprised 
if when put to the test it is found that the patent is absolutely 
bad as a legal document and that he has made a present of the 
invention to the community at large. It always strikes one as 
being extraordinary that an inventor who honestly believes his 
invention to be of great value should abstain from seeking the 
best advice possible when taking the necessary steps in procuring 
to himself the monopoly of the idea, 1 believe there are a num- 
ber of manufacturers who, when a patented invention is sub- 
mitted to them and which strikes them as being of some value, 
endeavour in the first case to see if they cannot get round the 
patent, and if the latter has been unskilfully drawn up such a 
course is usually quite simple, and the inventor has no remedy. 

(c) The third heading is also not uncommon. The inventor, 
as we all know, is a suspiciously-minded person, and for some 
inexplicable reason, if he finds a manufacturer in the least 
interested in his idea, his own estimate of the value of his in- 
vention, already too high, assumes alarming proportions, and 
he is fain to look upon his patent as a means to inherit a fortune. 
The terms he puts before the manufacturer are such as com- 
pletely to close the negotiations, and so far from the patentee 
making a fortune he sometimes loses one. Patent agents are 
frequently consulted by patentees as to what they should ask 
for their patents. It is not easy always to assess the value 
without going into statistics, but my advice usually is to accept 
a reasonable sum, sell the patent, and get on with something 
else. That advice has been turned down on more than one 
occasion when a reasonable offer was in the wind, the patentee 
contending that if he took this advice and the patent eventually 
came into universal use he would be losing a lot of money. I 
do not think those patents are being worked now, and the in- 
ventors have not made a penny out of them. If inventors would 
or could but treat such matters on strictly business lines instead 
of adopting an altogether high and mighty attitude I feel sure 
that they would be more successful. 

(d) Quite a lot could be said on the subject of the fourth head- 
ing, but I do not wish to trespass too much on your valuable 
space. Manufacturers cannot be expected to spend money, 
time and material in developing an invention which is only 
provisionally protected, since it may, and very often does, turn 
out that the idea is old. It is, therefore, useless or nearly so for 
inventors to approach manufacturers unless they have definitely 
obtained a patent. Even then the manner in which the idea 
is submit is of considerable importance. Many patentees 
seem to think that it is sufficient to obtain a number of their 
specificatic ns and to post these to various firms, and then to 
sit down, figuratively speaking, and wait for the replies. Now 
as a business proposition, if a firm of manufacturers tried to sell 
their goods on these lines they would, in these days, meet with 
very limited success. Again, it does not do the patented inven- 
tion any good, but rather the contrary, to submit it-to a manufac- 
turer in the shape of bits of cardboard and string. I think it 
will be found on inquiry that those patentees who have been 
most successful with manufacturers have been most careful in 
the first case to construct a really well-made model, and even then 
not to submit the same unless and until the model is made to 
demonstrate in the most emphatic and clear manner the advan- 
tages claimed for the invention. The right effect on a manufac- 
turer by submitting such a model is infinitely increased ; he is 
in the first place readily able to understand what the inventor is 
driving at, which in itself is of the very first importance. The 
manner in which the model is made may also disclose ingenuity 
of a high order on the part of the inventor apart from the main 
invention which the model embodies, all of which points cannot 
fail to impress the manufacturer that the patentee himself by 
his careful and painstaking manner shows in a decided way that 
he sets a more or less high value on his invention. The main 
thing, however, is to get the manufacturer to look at it, and here 
the personal interview made by appointment cannot be rivalled. 

There is, finally, another point I should like to emphasise 
which is that when an inventor is desirous of getting his invention 
taken up he very properly looks up or should do those manufac- 
turers who specialise in the particular trade to which his inven- 
tion relates. When, however, he takes the relatively more 
important step of protecting his idea he is not usually so wise. 
If he employs a patent agent at all he generally employs the 
nearest or cheapest irrespective of whether the patent agent in 
question is at all versed in the particular trade. I maintain that 
if inventors would employ those patent agents who specialise 
in particular branches of trade, much time, money, and vexation 
would be saved, and while possibly not so many patents would 
be applied for the percentage of really new patented ideas would 
be increased. 

February 8th. A PATENT AGENT. 


Srr,—The Illustrated Official Journal of the Patent-office, 
containing the index of subjects of applications for patents for 
October to December, 1914, has just been published. This 
corresponds to the first complete quarter since the war started, 
and deals with the applications that have been lodged at a time 
when the change which at the beginning of the war was very 
rapid had settled down so that applications were fairly regular. 

By comparing the number of applications filed in different 
classes in this subject-matter index with those filed in the corre- 
sponding period of 1913 one can obtain a very good idea of how 
the war has affected various departments of industry. The 
following table gives the result of such a comparison :— 





Oct. to | Oct. to Decrease Increase 
Subject. ec., | Dec., per per 
1913. 1914. cent. cent. 
Aerial warfare oa) a tee, ale 5 34 : 580 
OO ea ae 118 63 47 - 
Agricultural implements... 16 4 75 : 
IL 66: >.) /ose > we 23 78 240 
Armour and armour plating. . 1 13 1200 
Bandages, &c. Se | 13 - 550 
Boat gaising and disengaging 
OT OR Fer 33 25 24 = 
Buildings and structures, de- 
rrr aa 20 10 50 — 
Chemical processes and appa- 
Sree eae 62 21 66 — 
Dynamo-electric machines .. 62 45 27 
Electric lamps, incandescent 47 24 49 
Explosives aD ee 11 7 36 
Fog and like horns 9 3 67 
Furnaces and kilns sas 112 36 68 - 
Grinding and polishing.. .. 37 33 11 
Internal combustion engines 191 72 62 
Life-saving, marine ae 15 35 _— 170 
Machine guns a ae 1 4 - 300 
Motor vehicles --| A172 62 64 — 
Ordnance ete nS axel Sides: 16 30 87 
Railway and tramway vehi- 
cles pa eet ee Ll ae ath 33 19 42 — 
Railway signals and com- 
municating apparatus 149 23 84 
Road vehicles.. .. .. 123 | 50 59 : 
Ship fittin; sata ee. ses 33 | 7 - 124 
Signals, including marine | 
signals om ad. 6 _ 
mall-arms a am ten 39 | = 56 7 44 
Steam engines cae wate D Jets 22 =| 11 50 . 
Steam generators .. ate 59 | 34 42 
Telegraphs, electric a eta 34 C*S; 12 65 
Torpedoes and _ explosive 
DE Se cdited as tax des 18 | 36 -- 100 
Wheels for vehicles ee ee ee 69 - 
Wireless systems ae Be. a 9 62 - 





A word of caution should be added as regards the interpreta- 
tion of the columns “ Decrease per cent.”” and “‘ Increase per 
cent.,”” seeing that these are based on applications which in 








some cases are as low as two or three and in others as high as 

two or three hundred. It will be clear that a small difference 

in connection with the first class will make a great difference in 

the change per cent., whereas a similar difference in connection 

with the second class might make an almost inappreciah|. 

difference per cent. L. R. 
February 6th. 


Srr,—I was glad to see that you published my letter of tly 
3rd inst. in your current issue, and | note your remarks on it. 
In my letter I said that I thought the calculation as to inven 
tiveness per population should be based on the complete appli 
cations filed in each country, in view of, the varying characte, 
of the examination in the different countries ; but you repeat 
that you think this would not be the pg basis on which to 
make the calculation, but that it should be based on the app|: 
cations actually granted. I really am of opinion that, ever 
basing the calculation on the completed applications filed, 
the result does not+give a fair figure, as, so far as my experienc: 
goes, the completed German applications, as filed, are really 0; 
a higher level of merit than the completed English applications, 
the reasons for this being that the applicant for a patent i, 
Germany knows that the application will be subjected to « 
stringent examination, and that the chances are comparative!) 
small of a patent being granted; whilst the applicant in 
England is practically certain that his a — will by 
granted, provided there is any modicum of difference whateve; 
from what has been done before. The applicant for a paten: 
in Germany also knows that he will have renewal fees to pa, 
on his patent which are very heavy in proportion to the renewa 
fees payable on British patents. 

You also object to the inclusion of the figures for utility 
designs patents in the calculation. With regard to this, [I an 
of opinion that there are very few inventions protected b; 
utility designs patents in Germany which could not be pro 
tected under ordinary patents in this country. I do not think 
I have ever seen a German utility designs patent which could 
not be so protected, although n. doubt there are some such 
In confirmation of this, I would remind you that under the 
provisions of the International Convention applications for 
full patents in this country can be filed on the basis of utility 
designs patent rg Oe ete in Germany, and receive the year’ 
protection granted under the Convention. 

‘february 10th. THe AUTHOR OF THE PaPER, 


STANDARD VALVES AND COCKS. 


Srr,—I have just read your account of Mr. Dewrance’s paper 
on “ Standardisation of Pipe Flanges and Fittings,” also the 
discussion on same, printed on page 102, which I have found 
most interesting. I, too, am greatly indebted to the Engineering 
Standards Committee for their tables of pipe flange dimensions, 
which I consider almost as great a boon to the engineering world 
as the Whitworth standards for screw threads. 

If not presuming too much, I should like to ask the Engineer- 
ing Standards Committee and those gentlemen who took part 
in the discussion on Mr. Dewrance’s paper, if it is not possible 
to frame a set of standards for the lengths of valves and cocks, 
both flanged and screwed. My experience with having to renew 
these has been very unpleasant and expensive, because in bought 
plants—aunless the valves are specified to be purchased from a 
particular maker—they all vary in length, and when one gives 
out ten chances to one the only valve in stock is of a different 
length, and therefore if the pipe it is fixed to is a cast one another 
has to be made. Of course, if the new valve is the longer and 
the pipes are screwed a piece can be cut off and the pipe screwed 
This takes time and | & the plant standing, which is 


ayain. 
am sure, could be avoided if 


an annoyance and loss, which, 
the valves and cocks were all of standard lengths. The varying 
lengths often prevent one from trying a new design. 


Lengths of Cast Tron Valves. 


Bore in inches. 


Maker : PY : ew! 
2} 3/4 518) 8 | 9 |10)11)12) 14/15/16 
A 9 | 10; 14) 16/ 18 | 19 | 22; 28 |26 | 28: 29 
B 9 | 10 | 14 | 16} 18 | 18 | 20 | 22 |23 | 26, 30 
8 | 98 11 | 13; 14 | 16 | 17 20 24 | 28 | 28/ 32 
D 84; 103) 133} 15 | 17 | 20 | 22 | 27 |30 36 
E Of) 103; 14 | 16 18 | 19 21 
F 84} 10$; 13 | 15 | 17 | 19 | 21 | 23 j25 
G 9; 10} 14; 16 | 18 | 19 | 22 | 24 
H (10 | 12 | 14| 17 | 20} 22 | 24 | 26 |28 
I 9; 10} 14; 16 | 18 | 18 | 20 | 22 (23 | 24 26 
J 7h «OF 119) 134) 16 184) 20 23 26 
K 
L 
M 9} 10 | 14] 16; 18 | 19 | 22 | 24 126 | 27; Ww 
N 
oO 
4 10 | 12 | 12§ 18 | 20 | 22 | 23 | 24 (26 30) 
Q 
R 9s} 11 | 14} 16; 18 | 18 | 20 | 22 (23 | 25) 26 
s 8 10}, 119) 14}; 153) 173) 19%) 213 233 
T 8 | 103; 12 | 15 | 17 | 188; 20 
: 9 10 | 14} 16| 18; 18) 20 | 22 
Ww 10 | 12! 15 | 17 | 19 | 21 | 23 | 25§)/28 


In conclusion, I should add that I consider the extra charged 
by some makers, when asked to alter the lengths of their fittings, 
is out of all proportion to the advantages gained thereby, and I 
hope that before long we shall have a standard of lengths for 
al! valves and cocks. I append a copy of my list of valves, which 
gives the lengths supplied by various makers for different sized 
valves, which shows the variations at a glance. H. Crate. 

Birkenhead, February 2nd. 


GAS ENGINE SILENCER. 

Sir,—With reference to the new muffler or silencer for the 
exhaust gases of internal combustion engines described in 
paragraph 3 of your “ Notes and Memoranda,” on page 137 of 
last week’s issue, I well remember seeing tests carried out over 
twelve years ago on a piece of apparatus which is identical with 
your description. The apparatus is described in British Patent 
Specification No. 19,469 of 1902. It was constructed by Mr. 
W. W. G. Webb (now deceased). He was a relative of the late 
Mr. Webb, the engineer for the London and North-Western 
Railway. The device was applied to a motor tricycle, which 
was of the type very much in vogue in those days, and appeared 
to be very effective in its operation. 

Birmingham, February 8th. J. D. Moraan. 








Tue workmen at the Horwich Locomotive Works of 
the Lancashire and Yorkshire Railway Company are 
agitating for an increase of wages of 5s. per week, an 
increase of 12} per cent. in piecework rates and a sliding 
scale for apprentices, in order to meet the increased cost 
of living. The company has made an offer of an increase 
of 2s. per week to the men and Is. per week to the boys 
and apprentices as a bonus, to last till one month after 
the termination of the war, but it has been declined. 
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RAILWAY MATTERS. 


BATTERY-OPERATED head lamps are being used with 
success on the Southern Pacific Railroad. Nitrogen-filled 
tungsten units rated at 140 candle-power are mounted in 
standard oil-lamp reflectors. Each head lamp takes 
13 ampéres at 6 volts and is operated from a 300 ampére- 
hour lead cell storage battery, which is capable of furnish- 
ing energy to the head lamp, the three cab lamps, and two 
‘blizzard’? lamps for thirteen hours. The cells are 
carried on the top of the boiler and at the end of each trip 
are lowered for the purpose of charging with the assistance 
of a small crane. 

Tue electrification of the railway between Kiruna and 
the Riksgransen station on the Norwegian frontier has 
now been completed, and traffic was opened on January 
19th. Loaded trains of forty wagons are run at a speed of 
60 kiloms. per hour ; previously the highest speed allowed 
was only 27 kiloms. The work has been successfully 
carried out, although accompanied by some mishaps, 
among which may be mentioned that the telegraph line 
from Sweden to Narvik has been put out of service alto- 
cether, due to induction effects. According to the Electri- 
cal Review steps have now been taken to lay a double 
telegraph line. The telephone line is a double line supplied 
with discharging poles and transformers and the induction 
on this is very small. 

In view of the question frequently raised now in con- 
nection with the percentage of railwaymen wha have 
joined the colours, as to the number of servants on the 
railways of the United Kingdom, it may be said that the 
Board of Trade returns showed that on December 31st, 
1913, there was a total of 643,135. Of these 49,047 were 
returned as boys and girls, but if we assume that all the 
engine cleaners, permanent way labourers, and other 
labourers are over eighteen, and therefore eligible for 
enlistment, we reduce this figure by 7284. Then among 
the 7147 carriage cleaners are some women. If we allow 
1500 for these it makes the total number of men 600,000. 
If the number with the colours be now 70.000, as we have 
reason to believe it is the percentage is 11.7. 





IN a paper presented before the New England Railroad 
Club a writer said that under the heading of “ crushed 
heads”’ in the returns of broken rails on American rail- 
roads came all rails that indicated a flattening of the head 
or a breaking down of the head structure. Of 3864 rails 
that failed from “‘ crushed heads ’’—for what period was 
not stated—2398, or 62.06 per cent., were from the top 
portion of the ingot, where segregation was to be expected, 
and the remaining 37.94 per cent. were from the centre 
and lower part, where there was no segregation. A new 
type of failure, known as a “transverse fissure.’’ has 
been revealed during the last few years. This has not been 
found in unused rails. “‘ Transverse fissures ’’ occur prin- 
cipally on the inner side of the rail at the place of the 
greatest strain. The large majority occur in steel that is 
high in carbon. 

AccorpiInc to Railway News, Mr. F. W. West, the 
London district goods manager, South-Eastern and Chat- 
ham Railway, in speaking at the Railway Students’ Asso- 
ciation of the London School of Economies, said that in 
paying men one was generally restricted by the unfortunate 
trades union prices. There was the anomaly, as he had 
frequently pointed out to the men, that there might be 
two men working side by side, one of whom was worth 
easily £2 a week, while the other was not worth £1, but 
both got 30s., the trade union price. To overcome this, 
Mr. West had been the instrument in introducing many 
years ago a system of bonus payments. The trades 
unions did not like it; they always declared on their plan 
of campaign “abolition of bonuses.”” But the bonus 
system was good for the staff and good for their pockets, as 
well as for the company, and it had come to stay. 


A CORRESPONDENT. writing to the Standard recently, 
described a curious phenomenon on the Brixton Hill 
conduit tramway which occurred at the time of the recent 
snowstorm. Power had been cut off early in the after- 
noon, leaving the cars standing ; apparently about 7 p.m. 
current was again switched on, and a brilliant light was 
observed, which seemed to be travelling down the hill. 
The correspondent continued :—‘‘The most probable 
explanation is that the snow and slush, together with the 
salt thrown down on the roads, collected in the tramway 
conduit and made a partial connection between the live 
rails under the roadway, the travelling of the flashes being 
due to the fact. that as soon as a flash occurred at any 
point the heat dried the water out at that point, which 
would cause flashing to continue at the next wet section. 
The interest in the occurrence to an electrical mind consists 
in the fact that the flashing continued for a consider- 
able time before the current was sufficiently great auto- 
matically to switch off the power at the supply station. 
This actually occurred after a few minutes, but IT venture 
to say that the actual conditions which caused the dsiplay 
might not occur once in a hundred similar cases.” 


StncE 1911 the many passenger vehicles which have been 
added to the Great Eastern Railway Company’s stock 
have all been mounted on two four-wheeled bogies, and 
no further carriages will be built to older designs. Many 
of the more modern of the non-bogie type, however, still 
possess substantial life, and an ingenious plan is being 
followed to convert these into bogie stock. The bodies 
of these vehicles are 27ft. in length and, as the standard 
bogie underframe is 54ft. long, two of them are placed 
together on one frame. 
of panels and mouldings and the overhanging roof boards 
are cut off level with the framework. The bodies are then 
placed on the underframe and butted and bolted together 
through the framework. . The side joints are covered with 
a facia moulding and tha roof joint is filled in and covered 
with raw canvas bedded in stiff paint. The combined 
bodies are secured to the underframe with body bolts in 
the ordinary way, whilst the usual stop blocks are placed 
at each end. It is rarely that a body has to be lifted from 


the underframe ; but in case of such necessity the body 
would be divided where joined and lifted in two sections. 
Although this policy results in a decreased number of 
vehicles, the seating capacity is in no wise diminished, 
and it is probable that some 500 carriages will be treated 
in this way, providing about thirty useful bogie7trains. 





out except the 2 candle-power lamps. 


One end of both bodies is stripped.|.sufficient light to give the appearance of dusk, and the 





NOTES AND MEMORANDA. 


_ In lowering a large steel storage tank to its foundation 
in a deep pit, Honolulu engineers built up a temporary 


resting place of blocks of ice, and then, after the structure | 
had been properly centred, melted the ice uniformly with | 
The reservoir is 24ft. in diameter, 25ft. high, | 


steam. 
weighs 14 tons, and has a capacity of 80,000 gallons. 


Accorpina to Mr. Sherard Cowper-Coles, if sheets of 
electrolytic iron and ordinary rolled iron be freed from 
scale and oxide and placed in a very dilute solution of 
sulphuric acid and connected to a millivolt meter it will 
be found that the current flows in such a direction as shows 
that electrolytic iron is electro-positive to ordinary rolled 
iron. It will thus be seen that a coating of electrolytic 
iron forms an excellent protective coating, and if after- 
wards coated with zinc the result is still better. 


Ir has been found by Mr. A. A. Campbell Swinton that 
if selenium be mounted on a copper plate and placed in a 
glass cell containing an electrolyte—tap water by pre- 
ference—with carbon or copper as the second electrode, 
the selenium proves electro-positive in the dark, but 


becomes electro-negative to the carbon or copper imme-. 


diately it is illuminated. Illumination is effected by an 
electric projecting lantern, a hole being pierced through 
the carbon or copper plate to allow the light to fall on the 
selenium. This interesting experiment was recently 
described to the Physical Society. 


AT a meeting of the Institution of Heating and Ventilat- 
ing Engineers on Tuesday last Mr. W. R. Twigg, in the 
course of a paper on “‘ Gas Heating,”’ described a simple 
means of finding if there was contamination of the air 
in the room by products of combustion escaping under 
the cowl. For this purpose a thick glass plate is chilled 
in ice and when the fire has been burning for some time is 
held edge towards it and quite close to the cowl. If any 
products escape they condense on the plate. A permanent 
record can be obtained by making a photograph of the 
shadow of the plate. Mr. Twigg thinks there has been 
very great improvement in gas fires in this respect, and 
he pointed out the necessity of having a clear run for the 
hot gases to the chimney. With modern grates the test 
just described gives a clean plate. 


IMPURE water, even though treated, is sometimes the 
cause of a fine coating of lime forming on turbine blades. 
Lime, magnesia, and graphite carried over with steam 
from water used in the boilers at Leavenworth, Kan., 
formed an objectionable coating on the blades of the 
turbine, making it quite a task to keep the machine clean. 
But now, since it has been found that kerosene injected 
into the steam line will clean the blades, the turbine gives 
no more trouble. At a convenient spot in the steam line 
between the throttle and the valve gear a small hand- 
pressure pump has been installed through which kerosene 
may be injected. Entering thus with the live steam, the 
oil particles are driven against all blades, and only an 
occasional injection from the pump is needed to keep the 
blades bright and clean. 


THE choice between steel and wood poles for transmis- 
sion lines is mainly a question of first cost plus maintenance 
charges. In the industrial districts of this country there 
are many reasons why wood poles cannot be run in a 
straight line, with the result that the spans usually do not 
exceed 85 yards in length. For such spans it is cheaper 
in first cost to employ wood poles which require no after 
maintenance. Under exceptional conditions, such as in 
Cornwall, longer spans can be used and steel poles can 
then undoubtedly be employed with advantage. Steel 
poles should not be employed in smoke and fume-laden 
districts without the most careful investigation, because 
experience with them on tramway and railway systems 
has shown that their rate of deterioration.is rapid, and 
the cost of maintenance in painting, &c., is high. 


Tue French journal, La Liberté, states that some experi- 
ments with a new powerful type of aeroplane, which it 
terms a ‘‘ super avion,”” have been made at the military 
aerodrome at Vizzola-Ticino,. Lombardy,.and have given 
satisfactory results. These trials have been conducted 
with a certain amount of secrecy. The new machine, the 
design of an Italian engineer, Signor Caproni, is provided 
with three independent-rotary motors of 100 horse-power 
each. Carrying a weight of 500 kilos.—nearly half a ton— 
it rose to an altitude of 2000 m. (6560ft.) in twenty minutes. 
With a load of 1} tons it attained, a speed of 120 kiloms. 
(75 miles) per hour. It is capable of. remaining in the air 
for twenty-five hours. It carries a quick-firing gun. The 
machine is protected with armour.,: Two other craft of 
a similar type are being constructed, one of 600: horse- 
power and the other of 1000 horse-power. . They will be 
heavily armed. f 


WE learn from our contemporary, the 
that Mr. G. C. Newell, of Chicago, a Welshman by birth, 
who keeps 150 hens in his back garden, states that last 
year he obtained from them 18,000 eggs. He found that 
they did not lay much in winter, as they went to roost 
earlier and got up later, so he installed electric light. in 
their quarters, connected with switches in the house. 
He says :—“ At six in the morning I turn on the switch, 
and the fowls get up, thinking it is daylight. The lights 
are turned off at daylight, when the neighbours’ fowls are 
just arising. At four the lights are turned on again, and 
they are kept going until nine at night, when I turn all 
These give just 


fowls begin going to roost. I leave the small lamps lit 
all night, so that if any of the fowls want to get up at night 
to eat they can do so. Eleven days after. the lights were 
installed the daily average jumped from twenty-six eggs 
to eighty-three. During the moulting season under the 
old custom, when most of the food was going to feathers 
instead of eggs, I had only eleven eggs a day. Now I 
get fifty-two a day during the moulting season. By my 
method I keep the chickens thinking they are getting the 
same amount of daylight all the year round, and I am 
keeping them thinking all the time.’’ This, our contem- 
porary remarks, sounds very satisfactory in a way, but 
it looks uncommonly like sweating the poor hens. In 
this country it would be impracticable, owing to the 
vigilance of the trade unions. 


Electrical Review, | 


| MISCELLANEA. 


From a recent report by an ‘‘ Eye-Witness”’ at the front, 
| we learn that in one month there were issued to the troops 
450 miles of telephone wire and 570 telephones. 





In a paper on “ Magneto Ignition” read before the 
| Institution of Automobile Engineers Mr. J. F. Henderson 
says: To those who are thinking of manufacturing 
magnetos, the author can say that the importance of 
the patents affecting them is practically nil. They nearly 
all apply simply to small details. The question of insulat- 
ing materials, however, is serious, as most of the best of 
them have come from Germany, though there is no reason 
why they should not be made in this country. 


A piscussion took place at the Engineers’ Club, Man- 
chester, on Wednesday last on the necessity for the forma- 
tion of a new Government Department, to be called a 
Board of Industry, on the lines suggested at the meeting 
of the British Engineers’ Association held in December 
last, and which was fully reported in THE ENGINEER. 
This scheme has already met with a measure of support 
from industrial and trade associations, Chambers of 
Commerce, &c., and it is proposed to submit an outline 
| of the scheme to the Government. 


THE opening on February 10th by the Governor of 
Bombay of the Tata hydro-electric scheme, which 
ultimately will provide Bombay with electric energy 
equal to 130,000 horse-power, or five times the amount 
hitherto derived from water throughout India, is regarded 
as of immense industrial significance. The scheme repre- 
sents an effort to utilise the rainfall of the Western Ghats 
for the development of cheap electrical energy for Bombay 
cotton mills. It was discussed by our Special Com- 
missioner to India in a letter published in our issue 
June 6th, 1913. 

A CORRESPONDENT of the Daily Telegraph in Rotterdam 
quotes an article in the German teehnical journal, Die 
Metallborse, on the subject of the copper supply, as follows : 
—‘ We can get a good deal of copper from the territories 
of our enemies now in our occupation. Other sources of 
supply are kitchen utensils and the cables of electric 
| railways and tramways, some of ~vhich are not now running, 
such as that between Halle and Bitterfeld. Copper can 
be taken also from the tramways and telephones in 
Belgium. The material from these sources could be used 
almost immediately. We have sufficient copper for quite 
a long time.” 

A METHOD of receiving visitors in vogue in a certain 
American shop is worthy of mention. After the. visitor 
has presented his card, stating the person he wishes to 
see, he is shown into a waiting room. His card is taken 
by the young man in the office, and the time is stamped 
on the back with an automatic time-stamping machine. 
His card’is then conveyed to the party with whom the 
appointment is desired. This time-stamping idea is 
valuable in that it has the tendency to cut down long waits 
in keeping appointments. It ‘is further valuable if any 
question arises as to the length of time any party has 
been kept waiting. 

At the last meeting of the Diesel Engine Users’ Associa- 
tion, the question of the use of Mexican fuel oil was 
discussed, and letters were read from several firms or 
undertakings which had used this class of fuel. A report 
| on the influence of sulphur in liquid fuels used in internal 
combustion engines was also referred to. The question 
of the Admiralty specification for fuel oil was discussed, 
and the Committee of the Association was requested to 
collect further information on the subject of specifications 
for this class of fuel, with a view, possibly, of eventually 
preparing a standard specification. Mr. G. Porter, of 
Worthing, had prepared some notes on the subject of 
Diesel engine insurance, and it was suggested that the 
insurance offices: should be approached with a view of 
discussing with them the whole question of insurance 
against breakdowns, for which a wide variation in rates 
obtains at the present time. . 


THe Surveyor recently contained an article upon 
“Groynes and Sea Walls,” by Mr. A. T. Walmisley, who 
has had considerable experience in dealing with works 
for the prevention of shore erosion. The secret of successful 
work, he stated, is to connect groynes at the top end with 
a sea wall, to carry them well out into low water, to con- 
struct them only sufficiently high to retain the beach and 
not to obstruct the,rush of water over the beach, and to 
provide them with an inclination of top edge parallel to 
the storm angle of the beach, which, upon the South Coast, 
is known to be 1 in 10. They should be placed, approxi- 
mately, at an angle of 95 deg. to the flood tide, or at 
85 deg. from a shore, running parallel thereto, and at a 
| distance apart equal to the distance of low-water mark 
| from the upper sea wall at their top end. Groynes placed 
at angles more acute with the shore may secure the beach 
from scour on their lee side, but they assist the run of the 
sea in the removal of the shingle on their weather side, as 
they do not afford ‘‘ pocketing ’’ for the beach. 


Tar Management Committee of the General Federation 
of Trade Unions states, in its report for the past quarter, 
that the trade union movement has reason to be thankful 
for its escape from the numerical and financial losses that 
were anticipated when the war broke out. Some unions 
have suffered, but the majority have maintained their 
financial stability and their membership. During the 
quarter there have been 30 disputes—approximately 
120 below the general average of the past six years. 
In these disputes 738 members have been involved, or an 
average of 24.60 in each dispute. As a consequence of 
the fewer disputes, the Federation has paid in dispute 
benefits £3325, or £4497 less than in the preceding quarter. 
Serious and immediate unemployment had been regarded 
as an inevitable consequence of the war, but the statistical 
returns from affiliated societies show that unemployment 
is not so prevalent as was expected, except in such trades 
as the cotton trade, the printing trades, the furnishing 
trades and among the felt-hatters. Returns from several 
societies show that in some cases 20 per cent. of the 
members have enlisted. The dock, wharf and riverside 
workers give 10,000 as the approximate number of members 
with the colours, or nearly 25 per cent. of their total 
| membership. 
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FEBRUARY 12, 1915. 


The Congestion on the Docks and Railways. 


THERE are decided signs that the congestion in 
traffic by sea and land that has led to the recent 
increase in the cost of food and material and in 
scarcity of coal is being satisfactorily relieved. Like 
other national problems that have arisen since the 
war commenced, this question is being solved by 
determined action on the part of the Government and 
the railway, shipping and dock interests, assisted, in 
no little degree, by the co-operation and self-abnega- 
tion of traders. In this there have once again been 
displayed resources in our transport authorities that 
apparently lie dormant, but which come into being 
when a seemingly hopeless task has to be faced. 
Some people, seeing that the railways are controlled 
for the time being by the State, may give credit for 
these results to the Government, but this would be 
misplaced praise, because, as we have before observed, 
the connection between the State and the railways, 
so far as their working is concerned, is practically 
one in name only, and exists principally to secure 
co-ordination. But, besides this splendid display of 
abilities by the transport companies, there has been 
equally deserving of praise the willingness of the 
public to bear its share—to co-operate with the 
companies in getting rid of the congestion, to endure 
inconvenience, not to complain of delays which in 
ordinary times would be most annoying and costly, 
cheerfully to pay the consequent increased cost, and 
generally to comply with the splendid sentiments 
expressed by Mr. Asquith on another occasion last 
Wednesday se’nnight, when he said: “All these 
differences must be put aside in subordination to one 
common national purpose.” 

Allied with the question of congestion is the question 
of increased cost. So far as the railways are con- 
cerned, there is no increased charge—nor, owing to 
the Act of 1894 can there be—but advances in rates 
have been made by the shipping companies. An 
explanation of these increases is to be found in a 
memorandum, now public property, prepared by 
representatives of shipowners for the information of 
the President of the Board of Trade, as requested by 
Mr. Runciman at a conference on January 2!st. 
The document in question points out that the dis- 
location of oversea trade caused by the suspension of 
international credit and the stoppage of voyages on 
particular trade routes, owing to the activity of the 
enemy’s cruisers, led to an accumulation of tonnage 
in ports where it was not wanted and an absence of 
tonnage where employment offered—conditions which 
are the most common cause for an advance in freights. 
Coupled with this were other causes, e.g., (a) the 
great advance in the working expenses of the voyage, 
including wages and coal; (b) the great advance in 
the cost of shore labour ; (c) the extraordinary delays 
in port ; (d) the prolongation of many voyages under 
Admiralty orders to avoid war risks ; (e).the loss of 
passenger traffic, which leaves the cargo freight as 
the main source from which the cost of the voyage 
has to be provided; (f) the serious falling off in 
export cargoes from this country; (q) the cost of 
war risk insurance. As regards coal by sea—a subject 
not specifically named in: the memorandum just 
referred to—we would remark that many of the 
colliers have been engaged by the Admiralty for 
coaling the fleet. This, with the addition of 
of the risk of mines on the East Coast, has led to 
higher charges for the freight of sea-borne coal. 
Coming now to the responsibilities of the dock 
authorities for the recent. congestion, we would say, 
first, that any shortcomings that have existed at 
the various docks are likely to be removed as a con- 
sequence of the appointment by the President of 
the Board of Trade of an Advisory Committee to 
consider and recommend the adoption of such 
measures as appear best calculated to remove or 
diminish the congestion in the docks and to deal 








with the traffic of the ports in the public interest 
in the most expeditious and advantageous manner 
possible. In view of the ownership of some docks by 
railway companies and of, further, the need for 
co-operation between the railway interests and the 
privately owned docks, it should be noted that 
four railway officials—Sir H. A. Walker, Sir Sam Fay, 
Mr. E. C. Geddes and Mr. C. 8. Denniss—are on this 
new Committee. Some of the causes of the conges- 
tion at the docks—which, like that on the railways, 
is passing gradually away—may, however, be noted. 
There has been the influx to ports on the West due 
to those on the East Coast being more or less inter- 
fered with by war conditions. Berths and sheds 
have been occupied by the Government for the 
transport or storing of material, sugar, prize cargoes, 
&c. The best of the men have joined the colours 
and their places have not been wholly filled owing 
to a scarcity of men, and most of the new hands are 
not only inexperienced, but not being used to drawing 
good money many are satisfied after working part 
of a week. Horses, drays, motor vans and other 
articles of transport have been taken by the War- 
office, making delays in delivery, whilst tug boats, 
barges, &c., have been engaged by the Admiralty 
to the detriment of ordinary water transit. A large 
quantity of coal that has hitherto come by sea 
throughout from the shipping point to the place of 
consignment now comes by rail to the docks, and is 
there transferred to barges, so leading to dock con- 
gestion. Docks, not owned by railway companies, 
labour, further, under a disadvantage that would 
appear to be capable of adjustment. This is in the 
common use of wagons. Railway companies are now 
enjoying a free trade in wagons, and any company 
may use the first suitable wagon that is at hand. 
Not so the dock authorities. If, say, a North-Eastern 
wagon has been emptied, it must be sent back unless 
there is a load for the North-Eastern ready; it 
cannot be used, as it would by a railway company, 
for a consignment going, say, to the Great Western. 
But, -strange to relate, directly this North-Eastern 
wagon gets off the dock property on to a railway 
proper, its common use may begin. The railway 
companies would possibly extend the free trade in 
wagons to privately owned docks, but for the fear 
of prejudicing the question in the future. It would 
seem, though, that it might be done “ for the period 
of the war,” and no doubt the Advisory Committee 
on Docks, having railway representatives which, 
by the way, include the Acting Chairman of the 
Railway Executive Committee, will devise a scheme 
that will remove this objection. We come now to 
the third party to the congestion—the railways. 
They have had their share of trouble. Nearly 12 per 
cent. of their staffs have joined the colours. At one 
time the rush was so great that there was a fear that 
the national safety might be endangered by the 
lines being impoverished in staff, and so the Govern- 
ment intervened, and gave instructions that no 
railwayman was to be accepted as a recruit unless 
he had his employer’s permission. Horses, vans, 
drays, motor vehicles, have been engaged by the 
naval and military authorities, who have also used 
offices, warehouses, storage ground, &c., for storing 
material. The running of troop and ambulance 
trains has considerably interfered with the running 
of ordinary passenger, goods and mineral trains, but 
the greatest handicap has been the conveyance of 
naval and military stores, as they call for urgency and 
preference. This class of traffic has not only inter- 
fered with other trains, but has taxed the supply of 
wagons, yard accommodation and the storage capacity 
of warehouses.- It may come as a surprise to many 
to know that the abnormal wet weather of the last 
three months has had an unfortunate effect on the 
transit of Government stores. Owing to it, it has 
been inadvisable to unload some of these stores, 
and, as they were securely protected in the wagons 
by sheets, they were allowed to remain there and 
thus kept the wagons under load and monopolising 
standing room in the railway yards. A certain 
number of locomotives have been placed in reserve 
for emergencies, and those that remain have been so 
very heavily worked so that engine failures are more 
frequent than usual, leading to further congestion ; 
whilst yet another cause is that lines, normally 
unimportant, have had the character of their traffic 
changed, owing to circumstances too numerous to be 
mentioned here, so that the men have more to do, and 
that under unaccustomed conditions. 


As we have already said, the railway companies 
have the situation well in hand. The men are working 
overtime and on Sundays, and are generally giving 
willing co-operation. Some relief for the coal trafic 
has been found in the suspension of some of the 
passenger trains over the widened lines of the Metro- 
politan Railway and over the West London Exten 
sion, also in the provinces. But as Government 
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stores will continue to be sent and troops conveyed, 
and as trade generally may be expected to improve, 
it seems desirable in the interests of the public, the 
railway companies and the employees, that a wholesale 
temporary reduction in the passenger train service 
everywhere should be made, and this we have reason 
to believe is likely to be done. 


Engine Design. 


WE have before now found reason to comment on 
the high quality of the papers submitted to several 
provincial societies. With the reason we are not for 
the moment concerned, but it probably lies, to some 
extent at least, in the fact that London is no longer 
a large engineering centre. The engineers of the 
Metropolis are mostly civil engineers in the wide sense 
of the term or consultants in electrical and mechanical 
branches. Very few of them are engaged in, or even 
directly connected with manufacturing processes. 
On the other hand, the engineers of Manchester, 
Birmingham, Glasgow, and so on, are nearly all 
practical men—men whose life is spent in the atmos- 
phere of the shops and the drawing-office, and who 
are saturated with the details of their work. Occa- 
sionally such men bring their papers to London ; 
more frequently they give them to their own local 
institution, where they know they will be discussed 
by men engaged in the same industries and seeing 
things from the same broad standpoint as themselves. 
Many of them do not want professorial remarks on 
the scientific aspect of the matter they bring forward ; 
but they do want and value the comments and 
criticisms of the men who, like themselves, are engaged 
in making bread and butter out of mechanical engi- 
neering. We have frequently thought that our 
London societies are a little negligent of this point 
of view, and we should welcome, at the Institution of 
Mechanical Engineers, for example, more frequent 
discussion on real workshop problems. 

A paper of a very good class is at present before 
the Manchester Association of Engineers. It was 
written by Mr. Frank Foster, of Galloways Limited, 
and a brief account of a part of it was given in our 
issue of January 29th ; if space would but permit we 
would reproduce it in full, but as it is very long there 
seems little possibility of our doing so. We would, 
however, urge all steam engineers to beg, borrow, or 
steal copies and keep them for reference. Mr. Foster 
has been allowed by his firm to give many figures 
which are not usually given to the public; figures 
dealing with stresses and loads, and proportions, 
amongst other things, and of which the value to the 
designer in other works cannot be over-rated. What 
the oral and written discussion may bring forth we 
do not know, but if there is any real likelihood that 
other makers will in the same way lay their cards 
upon the table, we shall find ourselves in the possession 
of a large mass of extremely useful data. We have 
little or no hope that such will be the case. We could 
show cause of an excellent kind why discussion of 
such subjects and the free intercommunication of ideas 
and methods should be given, but it would be wasted 
labour. For one reason and another manufacturing 
engineers in trade competition with one another are 
very reticent and secretive and will not let the world 
know more than they can help. In many cases the 
reason for this reticence is not hard to seek. It lies 
in the fact that the work of the firm is conducted on 
wholly irrational lines and would not bear prying 
into. The rule of thumb and its first cousin, the rule 
of custom, are the guiding lights in the engineering 
of such people. They have no scientific reasons for 
the things they do; they are done partly because 
their fathers did them before and because the staff 
has grown up with them and is unable to break out 
into a new line. Mr. Foster, in the paper to which we 
are referring, tilts at such firms. “The gradual 
accumulation,” he says, “ of drawings and patterns, 
the continual flow of orders for engines of a certain 
class, the type and quality of machine tools and 
equipment already in existence in the shops, the 
established routine of the business, the long and 
thorough, but limited, range of experience of the 
staff, together with an average age among the senior 
members above that at which initiative and recep- 
tivity are at their best, all tend to develop a con- 
servatism of ideas and habits among the workmen, 
foremen, drawing-office staff, and principals.” This 
is an admirable summing up of the position of hun- 
dreds, nay of thousands, of manufacturing concerns 
in Great Britain to-day. They have hardly the will 
to break away from the practice they have developed 
successfully in the course of years, and even if they 
had the will, they find themselves bound by the 
pattern store and the drawing-office. If only they 
knew it, rather than weeping over the calamity, they 
would rejoice in the rejuvenation which would follow 
the burning of every pattern and every drawing in 





the place. The insurance of patterns is the insurance 
of ultimate stagnation ; the wise man buys no policy, 
but spends theemoney on an incendiary, who once 
every five years sets fire to the store and blows up the 
drawing-oftice strong room! ‘‘ Experience shows,” 
says Mr. Foster, “ that a long-established specialised 
industry tends to organise itself on a routine basis 
which discourages that originality of thought, 
initiative, and inquiring turn of mind without which 
the technical and other problems necessarily asso- 
ciated with a new manufacturing or engineering 
development cannot be efficiently grasped and dealt 
with.” If it is possible to break this thick ice of 
custom, Mr. Foster's paper should break it. He 
brings before engineers an idea which is not strictly 
new, but upon which attention is now only for the 
first time being directed. The idea is this. If any 
one properly proportioned engine is taken as a 
standard, then any other similar engine of greater or 
less power will also be properly designed if the size 
of its parts bear a correct fixed relationship to the 
standard. This is the law of similarity which is 
regularly used by shipbuilders and has been employed 
over and over again by scientists for specific purposes ; 
but whereas in many cases it is highly complex, in 
the design of steam engines it is extraordinarily 
simple. Expressed broadly, the law according to 
Mr. Foster is as follows :—‘* If one engine is copied 
from another in all details, but to a different scale, 
and works at the same piston speed and under the same 
steam pressure, it will have precisely the same strength 
in all parts as the corresponding parts of the original 
engine.” We have italicised certain conditions which 
must be borne in mind. This very simple law pro- 
vides us with the means of developing engine design 
both upwards and downwards in power from a single 
satisfactory model, and its value cannot be over- 
rated. Mr. Foster gives an example of how it works 
out in practice. He takes an engine of 750 horse- 
power at 80 revolutions per minute and 4ft. stroke 
as his standard, and considers the design of a similar 
engine of 1160 horse-power and 5ft. stroke. It will 
be recalled that the piston speed is to remain constant, 
and hence the revolutions per minute in the new 
engine become 64. The ratio of 80 to 64 is 1.25 to 1, 
and on this ratio all the parts of the larger engine 
must be based. Many items, such, for example, as 
cylinder diameters, the sizes of journals and pins, the 
diameter of fly-wheels, and so on, vary directly as 
1.25 to 1; whilst other things, the piston load, 
for example, vary as the square of 1.25; and others, 
such as weight of parts, as the cube of 1.25; all for 
quite obvious reasons. These variations from the 
simple ratio are all, of course, perfectly rational and 
are the same in all cases; that is to say, the ratio 
squared or cubed must be used for the same parts in 
all engines, so that there can never be the slightest 
doubt about its use; there are no_ coefficients 
which vary with the size of the engine. It will be 
seen, then, that the rule is extremely simple. That it 
has limitations Mr. Foster admits. He points out, 
for example, that if a certain number of lin. bolts 
is used in one case, then, if the same number is 
adhered to in a much smaller engine such a ridiculous 
diameter as one-eighth of an inch may be reached. 
Naturally, the right course in such an instance is to 
reduce the number and increase the diameter of the 
bolts. This single example shows that the rule, like 
all other good rules, must be used with discretion, 
and we think Mr. Foster would be the first to admit 
that it would be unwise to push it too far in either 
direction. In a small engine it might lead to thick- 
ness of material too little for manufacturing processes, 
and in larger sizes the metal in certain parts might 
be too thick fer the proper dissipation of heat—in a 
gas engine, for example. But these limitations only 
mean that after certain proportions have been reached 
a radical change in design becomes necessary. What 
the limiting points are can only be decided in each 
case on its own merits; but it can be said with cer- 
tainty that very many more engines could be made 
from a single design than are now made, and the 
simple law which Mr. Foster has brought before engi- 
neers should set them thinking and examining their 
patterns and drawings. In many cases it will almost 
certainly be found that in the smaller size too much 
metal has been employed. It is to be feared that the 
old rule of thumb saw, “ Cast iron is cheaper than a 
breakdown,” has led to metal being put in where it 
is really unnecessary. Even to-day, with all our 
technical knowledge, it is to be feared that many 
people buy engines by the pound ; if one engine 
weighs more per horse-power than another they 
think they are getting better value by purchasing it. 

Mr. Foster’s paper has come at an opportune 
moment. All engineers are thinking of capturing 
new markets when the war is over. We firmly believe 
that we shall see great developments of our industries, 
but we are convinced that success is not to be won 











without a hard struggle. We shall have in the future, 
as in the past, to fight against assiduous rivals, and 
in many cases the winning or losing of an order wil] 
turn on small matters. We have been told lately of 
contracts lost because the weight of parts was too 
great or because the date of delivery was too long, 
In both respects Mr. Foster’s hints may prove valu- 
able. His rule gives engineers an easy method of 
finding out in what parts they may reduce weivht, 
and an equally easy and rapid method of desivning 
engines which are out of their stock sizes. Thesv are 
two very valuable qualities, but there are many 
others attaching to the proposal, and we cannot do 
better than urge engineers to give it close stvdy, 
either to discover its fallacies, if they exist, or to 
make use of it if none are to be found. 


» 
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The Development of British Locomotive Design. By 
E. L. Ahrons. London: The Locomotive |’ib- 
lishing Company, Limited. 1914. 

AvuTHoRS of books on locomotives generally take one 
of two courses. Either they describe the engines of 
their day with great technical precision or they «mit 
all technical details and give such general particulars 
as an intelligent observer might pick up on a platform. 
There are, of course, exceptions, but they are rire, 
Mr. Ahrons has struck out a more or less new line, 
and in doing so has produced one of the best reference 
books on locomotives we have come across for 
a long time. It contains a good many drawings 
of engines and many reproductions of photographs, 
some of them of locomotives of great historical interest, 
and it is freely illustrated throughout with drawings 
of details. But it does not give highly technical 
descriptions, and its few lucid notes do more to inform 
the reader who knows anything of the subject than 
far more elaborate descriptions, which would probably 
bore him, could do. It is in a large measure historical. 
The author takes the locomotive part by part and 
gives a short history of the development and some 
account of the practice followed by different designers. 
He begins with the frames, axles, axle-boxes and 
spring gear, then takes cylinders, motion, valve 
gear, &c.; boilers and fire-boxes are then dealt with, 
and are followed by general accessories. The last 
section is devoted to feed-water heating and super- 
heating, and is very largely based on Mr. Trevithick’s 
work. The author is rarely critical ; he is content 
to record the development of each part, but here and 
there we get an illuminating comment. 

Mr. Ahrons is not only a practical locomotive 
man who has seen much footplate work, but he is in 
a temperate degree what Rous-Marten used to call 
a “‘loco-maniac.” That is to say, he has made a 
study of locomotives as a philatelist does of stamps. 
He has a fine memory and a great wealth of 
information, both of which he uses well, so that his 
historical touches fall naturally into their places. 
The result, as we have said, though the volume is 
little more than a collection of notes, is admirable. 
Of course, it will get out of date, as all locomotive 
books do ; indeed in some respects it is already behind 
the times, but it will remain for a long time to come 
one of the books best having on the shelves of the 
engineer—not so much the general reader—who is 
fascinated by the railway engine. 

May we add one little hint to the publisher ? The 
title of the work is not on the back of the case ;_ no 
book intended for the library should be sent out with 
that omission. 
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MECHANICAL STOKERS ON AMERICAN 
LOCOMOTIVES. 
No. IV.* 


_ Ix coneluding the articles on the use of mechanical 
stokers on American railways it is of interest to show 
one of the locomotives thus equipped, although no 
indication of the apparatus appears in the view. In 
Fig. 5 is seen one of the fifty goods engines of the 
9-8-2 type which are in service on the Baltimore 
and Ohio Railroad and are equipped with the Street 
stoker, already described. This road has also a dozen 
Mallet engines fitted with the same stoker, while it 
has decided to apply it to about 130 locomotives. 
The dimensions of the two classes of engines noted 
are as follows : 


Type. _ 2-8-2. 0-8-—8-0. 
Cylinders .. -- 26in, * 32in. 26in. and 4lin. x 32in. 
Driving wheels. . 5ft. 4in. 4ft. 8in. 


461,000 Ib. 
461,000 lb. 

5578 square feet 
100 square feet 


223,600 Ib. 
282,200 Ib. 
3968 square feet 
70 square feet 
Tractive power 54,587 Ib. 105,000 Ib. 

The Baltimore and Ohio Railroad uses a non- 
coking coal on its stoker engines and a coking coal 
on its hand-fired engines. It is found also that 
heavier trains can be handled with the stoker engines 
than with hand-fired engines of the same class. The 
stokers are applied mainly to goods engines, but the 
Pennsylvania system has a number of its large 
passenger engines equipped with the Crawford stoker, 
which has been described in a previous article. 

It has been pointed out by a committee of the 
Locomotive Superintendents’ Association that some 
intelligence is necessary to make sure that the stoker 
is allowed to work efficiently. One of the most 
important features to be observed is to prevent the 
engine from continually blowing off, wasting steam 
and fuel. This can be controlled readily by the 
manipulation of the apparatus, requiring nothing 
more than ordinary attention. Asa rule, no particular 
effort is required to keep the stoker properly adjusted, 
working regularly, and free from clogging or dis- 


Weight on drivers 
Weight, engine 
Heating surface 
Grate area P 


yet been applied to a locomotive, although a full- 
sized model has been built. 
With regard to the performance of mechanical 


| stokers, the Norfolk and Western Railway reports 


| clogging with foreign matter, &¢. 








165 failures, of which only 43 occurred in fair service, 
the others being due to improper handling, breakages, 
But taking 165 
failures, the engines ran 2,296,803 miles, or an average 
of 13,920 miles per stoker failure, while the cost for 
stoker repairs was 2s. 2d. per hundred miles run. 
The mileage per failure in fair service was 53,414 
miles, which corresponds very closely with the similar 
record of 44,300 miles on the Baltimore and Ohio 
Railroad. Both of these railways use the Street over- 
feed stoker. On the Pennsylvania Lines West of 
Pittsburgh the engines fitted with the Crawford 
underfeed stoker have made a total of 98,181 trips, 
of which 55,913 trips were made with all the coal 
fired by hand. 

On the Baltimore and Ohio the locomotive super- 
intendent reported that the train loads hauled by 
stoker-fired engines were from 5 to 10 per cent+greater 
than those hauled by hand-fired engines. It has 
been found, also, that fewer firemen on the big engines 
resign during the extremely hot weather, as their work 
is now so much less arduous. The stoker will not 
work efficiently, however, if left to itself, so that a 
lazy fireman will get into trouble. The feed must be 
regulated to meet the steam requirements and with 
an eye to economy. There is some tendency to 
burn too much coal and waste steam by blowing off, 
but this is easily checked. The stoker engine burns 
more coal, but it develops more power and does more 
work. 

The stokers can handle any kind of coal, although 
some makes—including the Street—require it to be 
reduced to proper size in advance. On the Penn- 
sylvania lines the run-of-mine coal delivered on the 
engines for the Crawford stokers contains lumps con- 
siderably over 6in. in size. The coal arches or clogs 
occasionally over the hopper which feeds the conveyor, 
but the trouble is small, and is now eliminated by a 
device to break the “ arch.” This road uses a score 














F g.5-BALTIMORE AND OHIO LOCOMOTIVE, WITH STREET MECHANICAL STOKER 


turbance to the uniform supply of fuel to the fire-box. 
In the event of failure of the mechanism the fireman 
generally can do little except resort to hand firing 
to run the engine to the terminal point where repairs 
can be made. In cleaning fires at the ashpit the 
thinner fire can be knocked out’ or cleaned in about 
half the time required for a hand-fired engine. 

The stoker will necessarily represent an additional 
item for repairs and maintenance ; but, on the other 
hand, as the apparatus is improved and made more 
substantial, and as the men become more proficient 
in handling it, there should be a reduction in the 
maintenance cost. The committee noted above has 
stated that although the mechanical stoker has not 
been developed to a state of perfection, it has proved 
to be practical, it has demonstrated by service and 
endurance tests that it is of value, and that there is 
a growing field for its use. 
of the stoker is not exclusively of mechanical interest, 
but has an important bearing upon the question of 
traffic handling and railway working. 

At the annual meeting of the American Locomotive 
Superintendents’ Association in June, 1914, the 
committee on mechanical stokers presented a report 
showing that experience has substantiated the favour- 
able statements made in the 1913 report, which has 
already been quoted. The report showed also a 


And, further, the success | 


of stoker-fired engines for transfer work in and around 
Chicago, where the smoke nuisance regulations are 
severe, but the firemen can handle these engines 
practically without producing any smoke, regulating 
the fire solely by means of the controlling valves. 
Investigations are being made as to whether it is 
most economical to use run-of-mine coal or screened 
coal, and some experiments have been made with 
pulverised coal. 

The following quotation from the 1914 report 
mentioned above makes a fitting conclusion to these 
articles on mechanical stokers for locomotives :— 

““ The committee wishes to refer to the difficulties 
surrounding the designing of a machine to suit present 
locomotive construction ; not sv much on account 
of the work to be performed, but the absence of choice 
as to arrangement, the absolute limitations of space, 
and the conditions under which such a machine must 
operate. It is believed that as time goes on greater 
latitude will be given the designers, and consequently 


|more will be accomplished where it is pre-conceded 


that the stoker is to be a part of the locomotive. 
This should allow consideration being given to the 


| working parts of the stoker along with the locomotive 


steady increase in the use of mechanical stokers ; | 


there are now 418 of the Street stokers in service and 
82 more under order—a total of 500, and 301 of the 
Crawford stokers in service, while those of various 


other types number seven in service and twenty-four | 


under order. These include twenty-four Hanna and 
five Standard stokers. In these last, the mechanism 
is operated by a steam turbine and run-of-mine coal 
is used. A new stoker has been designed in which 
the coal—fed from above—is distributed by two 
“ shovels’’ in imitation of hand firing, the shovels 
working in opposite directions. In the overfeed 
stokers now in use the scattering is done by steam 
jets, but in this new design it is done entirely by 
mechanical means. However, this device has not 


* No. Ill. appeared January 29th. 


as a whole, and it is not improbable that when the 
design for the stoker is given equal consideration the 
locomotive will be constructed in many of its details 
so as to better suit, or be better adapted to, a stoker 
than now obtains where it is necessary to construct 
the stoker to suit existing designs.” 








RESIGNATION OF THE DIRECTOR-GENERAL 


OF ITALIAN RAILWAYS. 
(By our Italian Correspondent.) 

THE resignation of Comm. Riccardo Bianchi, 
Director-General of the Italian State Railways, is 
considered by many of his compatriots almost in 
the light of a national misfortune. There can be no 
question that it represents a heavy loss. It would 
perhaps be inopportune, writing in an English news- 
paper, to criticise the action of the Minister which 





has been the cause of Comm. Bianchi’s decision, 
though it might be urged in defence of the critic that 
Italy is not the only country in which men who 
stand, as Bianchi stood, head and shoulders above 
his fellows, are sacrificed to plebeian clamour or to 
the servility of mediocre politjcians. 

Riccardo Bianchi took his degree in Turin in 1877, 
but his career at first was not a rapid one. In 1893, 
however, he was able to manifest his extraordinary 
powers of organisation as secretary of an important 
technical commission, and in 1900 he was appointed 
to one of the head posts on the old Mediterranean 
line. Promoted shortly afterwards to be the Director- 
General of the Sicilian Railways, he remained in that 
position until the insight of the On. Tedesco, the then 
Minister of Public Works, called him in 1905 to 
undertake one of the most complex and difficult 
duties which an engineer has ever been invited to 
assume—that of Director-General of the various 
systems of Italian lines merged under the name of 
the Italian State Railways. 

Much of the technical work that he has performed 
in the ten years which have passed since that date 
is known to readers of THE ENGINEER, nor are they 
ignorant 6f many proofs of his administrative capa- 
city. His task was that of Hercules before the stables 
of Augeas, and he performed it with equal efficiency. 
He brought order out of chaos. The new lines, the 
new locomotives, the new rolling stock, the new time- 
table, all these may be said without exaggeration to 
have been prompted by a single man. Riccardo 
Bianchi is undoubtedly the creator of the modern 
Italian railway system. His technical knowledge 
and powers of organisation were combined with 
integrity and justice, a keen insight into human 
character, and a quick wit that often served him 
well. It is related of him that he had refused on one 
occasion the request of an influential deputy to allow 
an express train service to stop at a wayside station 
where the petitioner had private interests. The 
deputy came to him in high wrath and, not disarmed 
by the princely courtesy which distinguished Comm. 
Bianchi, lost his temper. ‘‘ In future,’ he exclaimed, 
‘*T shall agitate in Parliament for having a Secretary 
of State as head of the railways and not a Director- 
General.” “If you tell your reasons,” replied 
Bianchi, unperturbed, “‘ you may also add that I 
myself agree with you, because it will evidently be 
the duty of the Secretary so appointed to stop the 
trains, whereas it is the equally obvious duty of the 
Director-General to make them go.’ In_ short, 
Comm. Bianchi combines the qualities of a finished 
engineer with those of a finished diplomat. His 
resignation is a real loss to Italy. 








WHAT “CAPTURING” GERMAN TRADE MEANS. 


Ir is an easy enough matter to speak glibly about 
capturing German “ diverted’ trade, but an exhibition 
which has been open at the Cutlers’ Hall in Sheffield 
during the week deeply impresses one with what it really 
means. It was pointed out a month or so ago that one 
of the outstanding features of this diverted trade was the 
making of steel castings for shipbuilders, but that manu- 
facturers were faced with the fact that Germany had 
been supplying these things to some British yards at 
fully 50 per cent. less than the figure at which they could 
be made here. We cannot say what such castings are 
costing at the present moment, but it is certain that 
steel prices generally have considerably advanced since 
the close of 1914, though if the trade is to be retained after 
the war British manufacturers will be bound to bring their 
prices nearer to the German idea than perhaps they care 
to contemplate just now. But the exhibition at the Cutlers’ 
Hall is an absolute revelation in the way of values. A 
very comprehensive collection of German cutlery has been 
got together by Mr. Walter Tyzack, under the auspices 
of the Cutlers’ Company, and every article has been ticketed 
with the exact German selling price delivered in London, 
so that manufacturers who have essayed to invade German 
markets may see exactly what they have to fight against. 
The exhibition concerned the whole of the industry, as, 
of course, Sheffield cutlery is made from Sheffield steel. 
Along with razors, scissors and knives of the highest 
quality, there were pocket knives at 74d. per dozen, 
two-bladed penknives at 3d. and 4d. each, Kaffir knives 
from 73d. to Is. 4d. per dozen, champagne knives with 
two blades, corkscrew and cigar-cutter, at from 2s. 6d. 
to 3s. 6d. per dozen, cast scissors at Is. per dozen, folding 
scissors from Ils. 7d. per dozen, large cutting-out and 
shear scissors from 6d. to ls. each, fine hollow-ground 
razors from 7s. to 26s. per dozen, and safety razors in 
case with an extra blade at from 3d. each upwards. Some 
of these prices are actually less than the cost of grinding 
in Sheffield, and the whole display presents a problem 
to the cutlery industry as to how it can so shape its future 
methods that the splendid opportunity now offered 
for capturing new markets may be taken full advantage of. 
Some of the lines are not worth Sheffield manufacturers’ 
consideration, but many others are, and if it means a 
thorough reorganisation of labour conditions, bringing 
them more into line with those prevailing, say, at Solingen 
—the Sheffield of Germany—and the introduction of 
the most modern machinery, even at the expense of the 
old handicraft idea, then it looks as if the old order must 
change, giving place to the new. 








WE hear that so far as the Post-office experts have 
experimented with the system of automatic telephone 
exchanges, their investigations have led them to the 
conclusion that no general scheme is practicable fcr 
London. 
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AMERICAN ENGINEERING IN 1914. 
No. II.* 
NAVIGATION AND HARBOURS. 


UNDOUBTEDLY the great event of the year was the 
opening of the Panama Canal. The official opening 
consisted in the passage of warships and Government 
vessels, and the first vessel of the merchant marine 
to pass through as part of the regular voyage was 
the s.s. Allianca, which made the passage on June 8th. 
Slides interrupted navigation a little later. but these 
were cleared out, and the Panama Canal is now an 
open route for navigation. The Cape Cod Canal was 
opened on July 29th, shortening the ship route be- 
tween New York and Boston from 420 miles to 
260 miles. It is eight miles long, 100ft. wide on the 
bottom, with 2lft. of water; it will be deepened to 
25ft. very soon, and eventually to 35ft. The new 
slip lock and its approach canal at Sault Sainte Marie, 
at the connection between Lake Superior and the 
lower lakes, was opened on October 21st. There are 
now two parallel canals and three parallel locks, 
besides the canal and lock on the Canadian side. The 
new lock is 1350ft. by 80ft. The traffic at this point 
in 1913 aggregated nearly 80,000,000 tons of cargo, 
valued at some £173,000,000. 

The annual Bill passed by Congress for river and 
harbour improvements is an annual scandal, as it 
covers so many needless and fictitious projects, in- 
serted for political purposes. The 1914 Bill was 
not much worse than usual, but the President inti- 
mated his intention to veto it if passed, and finally 
it was not only reduced from £19,000,000 to £4,000,000 
but it provided that the lower sum should be distri- 
buted and expended under the direction of the War 
Department—-which has jurisdiction over navigable 
waters—instead of being parcelled out by the inter- 
ested members of Congress. 

At New York the shipping interests have fought 
for larger and larger piers in the Hudson River for 
the large ocean steamers, rather than shift the berths 
to parts of the harbour where better accommodation 
can be provided. But the difficulties of handling 
these leviathans in a river whose width has been 
reduced to 3000ft. between pier heads, were amply 
proved when the Vaterland came into port. It took 
four hours to get her to her berth, while barges were 
sunk and ships broken from their moorings by the 
wash from the propellers. In leaving, the captain 
backed clear of the piers before trying to turn, with 
the result that he narrowly missed driving the stern 
into the piers on the other side of the river. Two 
piers now being built at a wider part of the river are 
1050ft. long and 150ft. wide, separated by a slip 
350ft. wide, dredged to 45ft. of water. The largest 
ore-shipping pier in the world was built in 1914 at 
Duluth, having a length of over 2000ft.; and at 
Norfolk, Virginia, there was built a coal shipping 
pier 120. ‘t. long and 90ft. high. The 50-ton railway 
coal cars are raised and tilted by a machine which 
can handle 60 cars per hour. The coal is delivered 
to electric cars, which run out on the pier and dis- 
charge the coal into bins, from which it is delivered to 
vessels by inclined spouts. 


SHIPBUILDING. 


Controversy has been waged between the “little 
navy” and “big navy ”’ parties, with no result or 
definite policy on the part of the Government. In 
October proposals were received for three 21-knot 
battleships of 32,000 tons, with engines of 32,000 
horse-power, and carrying twelve 14in. guns. The 
Diesel-engined tender Fulton for the submarine fleet 
is 226ft. long and 35ft. beam, and is fitted with a six- 
cylinder engine of 1000 horse-power at 260 revolutions. 
In the year ending with June, 1914, there were built 
in the United States -1291 vessels of 311,578 tons 
gross, as compared with 1648 vessels and 382,300 tons 
in the preceding year. Of the 104 steel ships aggre- 
gating 189,818 tons, 66 per cent. were built on the 
Atlantic coast, 27 per cent. on the Great Lakes, and 
7 per cent. on the Pacific coast. For lines using the 
Panama Canal there were built four steamers of 660 
tons and three of 6300 tons. The largest ship built 
was the Matsonia for the Hawaiian Line, 9730 gross 
tons. 

The war in Europe seems likely to result in a revival 
of American shipping. Soon after it broke out an 
emergency Act was passed admitting foreign-built 
ships to United States registry for foreign—not 
coasting—commerce. The navigation laws were 
suspended to the extent that such ships may retain 
their watch officers for seven years, and that any 
vacancy among these officers within two years may 
be filled without regard to citizenship. But after 
two years such vacancies must be filled by officers 
who are citizens of the United States. Some twenty 
vessels have been transferred to the American flag 
in this way. A proposition by the Government to 
purchase foreign vessels and operate them on trade 
routes in order to develop American foreign commerce 
has been opposed vigorously by Congress. 

Two freight steamers, 423ft. long, of 6600 tons 
cargo capacity, and with triple-expansion engines, 
were built for the Mallory Line. A cargo steamer 
built to run between Seattle on the Pacific and Boston 
on the Atlantic, via the Panama Canal, is designed 
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specially for carrying a deck load of the long timbers | on the ground-level in open country are now embraced 


obtained on the Pacific coast. For this purpose the 
superstructure is considerably narrower than the 
deck, and the timbers are run in and out through bow 
ports. The vessel is 410ft. long, 55ft. beam, and 
3lft. deep, with a cargo capacity of 9000 tons, 
and has a triple-expansion engine placed aft. The 
Pacific Coast Steamship Company has converted its 
passenger steamers President and Governor to oil 
burners at a cost of about £8000 each, but the change 
will effect a saving in fuel amounting to about £205 
for each voyage between Seattle and San Diego. 
Some of the steamers on the Alaskan lines are to be 
converted in the same way. Two large and fast 
coasting passenger steamers have been built for a 
service between Portland, Oregon, and San Francisco, 
in the interests of the Great Northern Railway and 
Northern Pacific Railway, whose lines terminate at 
Portland. A fast train will run daily from Portland 
to a pier at the mouth of the Columbia River, where 
the steamers will start every other day for the 24-hour 
trip. They are ocean steamers 525ft. long, driven at 
23 knots by steam turbines and triple screws. Each 
will carry 850 passengers, with 200 men and officers, 

A curious steamer for the timber trade on the 
Pacific Coast is designed to save the time of loading 
and unloading. It is, in fact, a floating dry dock. 
At the loading point the hull will be sunk to a deep 
draught and the bow opened to admit barges already 
loaded with timber. Then the bow will be closed 
the water pumped out, and barges secured in the hold 
for the voyage. At the point of discharge the vessel 
will deliver its barges, load with empty barges and 
cargo and return at once for another load. 

Two notable train ferry steamers have been built. 
The Contra Costa is a timber vessel to carry trains 
of the Southern Pacific Railway across the Carquinez 
Straits. It is 435ft. long, 66ft. beam, 116ft. wide 
over the deck, and 20ft. deep. The draught is 5ft. 
light and 6ft. to 7ft. loaded. It has four lines of 
rails for 36 goods wagons—40ft. long—and two loco- 
motives, or 24 passenger carriages and the locomotives. 
The two paddle wheels are driven independently, 
each having an inclined engine of 2500 horse-power, 
with four boilers. The engines and boilers are on the 
main deck, in superstructures on either side of the 
railway space. The other train ferry is the Henry 
Flagler, to run between Key West, U.S.A., and 
Havana, Cuba, and carrying 30 goods wagons. It 
is 350ft. long, 57ft. beam, and 22ft. deep, with a speed 
of 12 knots when carrying 2400 tons. The boat has 
a high freeboard, and the trains are run on to four 
lines of rails on the main deck through an opening in 
the stern. The twin-screw triple-expansion engines 
are placed in the hold in the usual way. The vessel 
is designed to carry light guns, for use as a cruiser or 
transport in time of war. 

The new battleship California is to have electric 
propulsion on the system that has proved so successful 
on the Government collier Jupiter. There will be 
two high-speed turbo-generators supplying current 
to four induction motors, one on each propeller shaft. 
A new development of the submarine is a boat of 
large size that can keep the sea with the fleet. 


RAILWAYS. 


In railway construction 1914 had the lowest record 
for several years, only 1700 to 1800 miles of new 
railways having been constructed. The block signal 
equipment has continued steadily, and about 88,000 
miles are now thus operated, automatic signals 
representing some 30,000 miles. The automatic 
train-stop idea progresses slowly, but one railway has 
the system in use for nearly 100 miles. The contact 
piece is a steel bar 180ft. long, placed 1500ft. from the 
signal. The railways have had a bad financial year, 
with decreased earnings and increased expenses and 
taxes. They are continuing their demands for autho- 
rity to raise goods rates in view of the business de- 
pression and the increasing costly restrictions and 
requirements of various government bodies. Favour- 
able decisions have been made in some important 
cases. At the same time the enginemen and firemen 
are demanding higher pay. During the year President 
Wilson appointed a commission of three engineers 
to lay out the system of Government railways in 
Alaska. 

A number of improvements has been effected, includ- 
ing the construction of some large termini, but Ameri- 
can railways seem unable to combine economy and 
efficiency in these great stations. Costly and lavish 
finish and decoration is always a striking feature, but 
adds nothing to the efficiency of the plant and simply 
enables the advertising agent to announce that the 
station cost so many millions of dollars. The new 
Great Northern Railway station at Minneapolis is a 
rather remarkable exception to this rule, but never- 
theless is a very comfortable, commodious, and hand- 
some structure. The new joint station at Kansas 
City, for twelve railways, cost about £2,500,000, and 
the Michigan Central Railway station at Detroit 
cost £1,400,000. The latter includes a fifteen-storey 
building for office purposes, which will produce 
revenue. The former has sixteen lines of rails in pairs, 
each long enough for two trains, the trains entering 
and leaving at both ends of the station. These are 
but examples of a number of similar undertakings in 
the large cities. Another class of improvement which 
is enormously costly is the separation of railway and 
street grades in large cities. Railways built originally 





by busy city districts and residence sections. Ip 
Chicago alone nearly 200 miles of line, with 2200 miles 
of track, have to be elevated above the streets, being 
carried on earth banks between retaining walls, with 
about 2600 bridges over the streets. This work jg 
estimated to cost £35,000,000, practically all of which 
is paid by the railways. About half of the work js 
now completed. In other cities the municipality 
shares the expense. A notable development in goods 
yards is the new clearing yard, ten miles from the 
centre of Chicago, where through wagons will be 
transferred between the twenty-three railways, so 
that none of this through traffic will enter the con- 
gested city district. It will have cost £2,000,000 
when completed and will be able to handle 10,000 
wagons daily. 

The use of alloy steel rails is declining owing to 
their much higher cost as compared with open-hearth 
rails. The latter have much greater wearing qualities 
than the ordinary Bessemer rails, while their cost per 
ton is only 10s. 6d. more than the latter. Conse. 
quently they are more economical than the high cost 
alloy rails. 

The mileage of electric tramways and railways built 
during 1914 was about 950 miles, considerably Jess 
than in 1913 and about the same as in 1912. At 
Philadelphia a rapid-transit system of lines forming 
extensions of the present elevated and underground 
lines is proposed by the city at a cost of about 
£13,000,000. At New York contracts were let for 
two twin-tube lines carrying the underground rail- 
ways beneath the East River, at a cost of about 
£2,500,000. At Chicago the plan for a system of 
underground railways has been dropped, and attention 
is again being given to the scheme for a system of 
railway lines in the business district, in order to take 
the overcrowded tramway lines from the congested 
city streets. 

The railway rolling stock record was at a very low 
mark in 1914, the lowest for seven years, and only a 
very small amount of equipment was ordered during 
the second half of the year. Only about 1260 lovco- 
motives were ordered—one-third as many as in 1913 
and one-fourth as many as in 1912. More than half 
of these were goods engines of the heavier classes. 
Only 2000 passenger carriages and 80,000 goods 
wagons were ordered. The “largest locomotive in 
the world” again made its recurring appearance, 
being this time a Mallet triplex six-cylinder compound 
for the Erie Railroad, utilising the weight of the tender 
for adhesion. It is of the 2~8-8—-8—2—wheel arrange- 
ment, having a total weight of 425 tons. It has 
hauled a test train of 251 loaded cars, representing 
a total load of 900 tons. The compound engine, 
except for the numerous Mallet engines, continues in 
disfavour, but owing to the huge size of the present 
two-cylinder goods engines, the introduction of three- 
cylinder engines is foreseen. The mechanical stoker 
is a necessity for the efficient operation of the modern 
heavy engines, and is no longer an experimental 
device. The feed-water heater seems to be a coming 
device in locomotive equipment. Some experiments 
have been made with pulverised coal for fuel. A new 
valve motion introduced on the Southern Railroad 
has a horizontal link and takes its motion from a 
return crank as in the Walschaerts gear. The con- 
troversy over long and short tubes for locomotive 
boilers crops up again. A strong argument against 
these long tubes is the high draught necessary, but 
of interest in this connection are the experiments of 
the Atchison Railroad system with smokebox fans 
to create induced draught. 

As an offset to the Mallet engine two or three roads 
are now using ten-coupled ordinary engines of the 
2-102 type, having a tractive force somewhat. higher 
than that of Mallets of the 2-6—-6-2 type. These 
huge engines on the Baltimore and Ohio Railroad 
weigh 200 tons and have cylinders 30in. by 32in.. 
with 5ft. driving wheels. Some very powerful passen- 
ger engines of the 4-6-2 type have been built, those 
for the Chesapeake and Ohio weighing 156 tons and 
having a tractive effort of 46,600 lb. They have 
cylinders 27in. by 28in., with 5ft. 9in. drivers, and 
are designed to take trains of 675 tons at 25 to 35 miles 
an hour up long gradients of 1 in 66 to 1 in 70. 
Similar engines of 125 tons are used on the Great 
Northern Railroad, but for a division where the heavy 
transcontinental trains have to be taken over gradients 
of 1 in 45 and 1 in 55 at 15 and 20 miles an hour 
respectively engines of the 4-8-2 type are used. 
These have cylinders 28in. by 32in., with driving 
wheels 5ft. 3in. diameter and a weight of 160 tons 
109 tons on drivers. 


RAILWAY ELECTRIFICATION. 


The Chicago, Milwaukee, and St. Paul Railroad 
is making steady progress with the work on the first 
113-mile section of the 440 miles of mountain line 
to be equipped for electric traction. The first loco- 
motive is to be ready by October and the electric 
operation is to begin by the end of 1915. The cost 
will be about £2,500,000, but will effect a great saving 
in working expenses. Power on the trolley line will 
be direct-current at 3000 volts. Each of the twelve 
locomotives will consist of two units, each having a 
four-wheel bogie at the outer end and two four-wheel 
driving bogies, thus making an engine of the -4-16—4 
type with flexible wheelbase. They will be 112ft. 
long, weighing 260 tons, with 200 tons on the eight 
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driving axles, with 43ft. wheels. The rating is 
3000 horse-power continuous and 3440 horse-power 
for one hour. Each motor, one to each axle, will be 
of 375 horse-power. One engine will haul 2500-ton 
trains at 16 miles an hour on gradients of 1 in 100, 
put as there are long gradients of 1 in 100 and 1 in 50 
the plan is to have an engine at each end of the train, 
the leading engine doing the regenerative braking on 
down gradients. 

The automatic regeneration system is employed 
on the alternating-current 11,000-volt system of the 
Norfolk and Western Railroad, with its long, heavy 
gradients on the electrified division. Three-phase 
jnduction motors are employed, with a combination 
of gearing and coupling rods. The same single-phase 
11,000-volt system has been adopted by the Penn- 
svlvania Railroad for the electrification of its lines 
radiating from Philadelphia, but as the service will 
be largely of a suburban character, multiple-unit cars 
will used, with locomotives for the main line 
trains. ‘The car motors will be of 230 horse-power. 
The New Haven Railroad has extended its electrifi- 
cation into New Haven, 75 miles from New York. 
The fast trains make the run in 1? hours. The line 
has four and six lines of rails, and all passenger and 
goods trains are operated by electric locomotives. 
One year of electric operation of all traffic on the 
Butte, Anaconda and Pacific Railway shows a re- 
duction of 36 per cent. in working expenses as com- 
pared with steam operation in the previous year, 
while the ton-mileage was nearly 9 per cent. greater 
in 1914. 

An electric breakdown crane of 175 tons weight 
was built for the electrically-operated lines of the 
New York Central Railroad in New York City, and is 
designed to operate in the tunnels. It is 60ft. long. 
with a 100-ton crane at each end, and is mounted 
on four bogies. A storage battery is provided in 
case of failure of the third-rail conductors along the 
line. A notable line in the field of inter-urban rail- 
ways is the 90-mile line from Grand Rapids to Kala- 
mazoo, in Michigan, which is a third-rail line using 
a 2400-volt current. It is the first line in the world 
tu use such current on a third-rail conductor. 
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SUB-STATION EFFICIENCIES. 

THERE is no doubt whatever that the efficiency of 
modern converting machinery is remarkably good, but 
it is nevertheless a fact that under operating conditions 
sub-station losses are often very appreciable. The power 
superintendent of the Cleveland Railway Company, 
Mr. C. L. Crecelius, goes so far as to say, in an article in 
the Electric Journal, that it is not uncommon to find that 
the losses are as heavy as 25 per cent., but much 
better results can be obtained if the machines are properly 
operated. 

The accompanying diagram is a load curve of the Cleve- 
land Railway Company, the full line representing the 
actual load and the dotted line the capacity of the plant 
in operation. The converting plant on this system was 
described by Mr. Crecelius in a paper read before the 
American Institute of Electrical Engineers in March 
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of last year, and from this description it seems that in 
designing this equipment special pains were taken to 
obtain high efticiency and robust construction. The 
power input to the four sub-stations for the month of 
July, 1914, was 4,518,610 kilowatt-hours, and the power 
output as measured at the direct-current bus-bars 
4,154,120 kilowatt-hours. The conversion losses therefore 
were 364,490 kilowatt-hours, or 8.07 per cent. of the 
power input. As it is necessary to put fresh machines on 
the line before the load has actually increased and to 
leave them on the line until it has decreased, it is 
practically impossible to operate the equipment on 
a system having peak loads so as to average more than 
full load per machine. The lowest possible losses in the 
sub-stations of the Cleveland Company are given in the 
two following tables, these losses having been arrived at 
by actual tests. 

‘Transformers 


.. 1.3 per cent. of 4,518,610 kw.-hrs.= 58,742 kw.-hrs. 
Blowers .. .. .5 es » 4,459,868 3 22,299 - 
Conyerters - 5 oe s» 4,437,569 “4 221,878 
Cables, leads, &c.  .4 4,215,691 * 16,862 
Total loss .... ao! GAR’ Gait S ae 319,781 


Ratio 319,781 + 4,518,610= .07075=7.075 per cent. 
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The difference, therefore, between the theoretical ana 
actual loss of power in these stations is 8.07 — 7.075 

.995 per cent., to which must be added such unavoid- 
able losses as those introduced by starting machines and 
those arising from bad utilisation of the plant on the 
part of the operators. Table I. shows how the 
efficiencies of converters fall off when they are worked 
at low loads. 


TABLE I.—Efficiency of 1500-kilowatt 60-cycle 600-volt 
Converters. 
Percentage full load. Percentage efficiency. 
Dent.” s<) ae is a eee 
78. 94.0 
100. 95 
125. 95.5 
150. 95.6 


TABLE IIl.—Efficiency of 60-cycle 11,000-volt Single-phase 


Transformers. 
Percentage full load. Percentage efficiency. 
50 ae 5). ae ee 
ass 98.8 
100... 98.7 
125.. 98.6 


The most important factor contributing to high sub- 
station efficiency is obviously the use of economical 
equipment. In this respect, rotary converters show a 
marked advantage over motor generators, and the sub- 
stations of the Cleveland Company, like the sub-stations 
of most other traction companies, are equipped with 
these machines. These converters, however, are not 
standard machines. As pointed out by Mr. Crecelius 
in his paper read before the American Institute of Elec- 
trical Engineers, more active material is used in the con- 
verters than usual, this enabling better efficiency to be 
obtained. 

Another thing that has a marked effect upon the 
efficiency of a sub-station is the size of the units. If the 
machines are incorrectly rated for the load conditions, it 
will be necessary at certain times to run them uneconomic- 





current bus-bars. A summary is also made of the tota 
kilowatt-hours per hour and per day. Mr. Crecelius has 
found that by compelling the sub-station men to fill in 
these sheets strict attention is paid to the switchboard 
and satisfactory operation is secured. When it is stated 
that a difference of 1 per cent. in the efficiency of this 
particular installation represents £760 per annum, the 
importance of working the machines at the highest possible 
efficiency will be fully realised. 








A SIMPLE AGRICULTURAL TRACTOR. 


In order to meet the demand which has been put forward 
by farmers for a simple and comparatively inexpensive 
steam tractor, Mann’s Patent Steam Cart and Wagon 
Company, Limited, of Leeds, has designed a machine 
which comes nearer to complying with the requirement 
than any we have yet seen. Generally speaking, this 
type of implement receives very rough treatment. It is 
left in the fields sometimes for days together and is 
generally neglected. As usually built, it is fitted with a 
winding drum and wire rope, which are rarely if ever used, 
as the great power which is available on the lowest gear 
will generally enable it to get out of holes by adopting 
such a simple expedient as the placing of a piece of wood 
under one of the wheels. There is also a tendency to 
provide expensive fittings, which are rarely required, and 
might sometimes be omitted, with the result that a cheaper 
and more saleable engine could be produced. 

In the engine illustrated above simplicity and cheap- 
ness have been aimed at, not by lowering the quality, but 
by reducing the number of working parts to a minimum. 
It has a single working cylinder and two road speeds, the 
top speed being a little slower and the bottom speed a little 
higher than those of the three-speed compound engine. The 
boiler, road wheels, tanks, &c., are the same size as those 
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ally, and the efficiency of the sub-station will fall off in 
consequence. Careful operation is, as already shown, also 
important. The attendants must always work the sub- 
stations with as few machines as possible, and to ensure 


that they do so Mr. Crecelius advocates that they be made | 
to draw load curves, as above, showing the capacity of | 
the plant in operation and the actual load. On the reverse | 


side of the paper to the side on which the curves are plotted 
are blank spaces for hourly readings of the watt-hour 


meters, which register the input of the station from each | 


feeder and the output from each converter to the direct- 


| in the more expensive engine, and the boiler pressure is 
| 150 Ib. per square inch instead of 250 lb. as in the com- 
| pound engine. The feed pump is larger than usual, 
| but no injector is provided. By dispensing with these 
parts a reduction in weight of about half a ton has been 
effected—a decided advantage when working on soft 
land. The wearing surfaces tor the connecting-rods 
are also much wider, and the number of parts to keep 
clean and lubricated is only one-half that on the com- 
pound engine. 

The makers inform us that, owing to the abnormally 
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‘ provision by recent purchases for such needs as they can 
be sure about. The ironworks, mills and forges are still 


G. E.R. SUBURBAN TAN K LOCOMOTIVE working at high pressure. Producers are a little dubious, | 











he \ ¥ however, about building too much on this in the future 

MR. A, J. HILL, M. INST, C.E., STRATFORD, ENGINEER So far as the export trade is concerned it remains stagnant, 

and falls a long way short of the normal. Overseas 
buyers have not accustomed themselves yet to the 
increased iron prices, and these increases have recently , 
been too frequent for business to have much chance of ! 
settling down. Some descriptions of hoops have advanceg 

10s. to £1 per ton, and are now quoted £9 to £9 0s. 

while tube strip is £7 15s. to £8, and slit nail rods £9 1,’ 

per ton. A further advance has been taken on galvanised 

sheets. The rapidity with which Bessemer and Sicmeng 

steel sheet bars and spelter have been going ahead left 
manufacturers no alternative. To-day—Thursday—j, 

Birmingham the minimum quotation for 24 gauge corry. 

gated sheets was £13 f.o.b. Liverpool. Some makers were 

not disposed to do business on this basis. Quotation for 

the home trade ranged from £13 5s. upwards.  Spelter 

users in this district have been compelled to pay £37 ty 

£38 this week, and the cost of steel sheet bars is £6 12s. 6d, 

to £7 2s. 6d. There is no real expansion of the overseas 

trade in galvanised iron, and the home demand is jot 

being reinforced by Government contracts to the cxtent 

that had been hoped for. 











The Steel Trade. 


Steel continues to be the strongest branch of 
the market. Orders in the books ensure steady occupa. 
tion, but the advances notified last week have not bee) 
taken to kindly by buyers, and the volume of business now 
being done is small. There is no pressure to sell on the part 
of producers. Some of them are so determined to keep a 
free hand that they are limiting forward business o1 the 





wet weather, they have not had an opportunity of testing Heating suriace— , 
both kinds of engines side by side in the same field, but ienash cobersg- ng aged ie: St _ eee new basis. Some steel manufacturers reported to-day 
two and one-fifth acres have been ploughed in two hours, Heating surface (external) ol. L. 1281.2 square feet Thursday—that they are three months in arrear with 
with a consumption of a few pounds over two hundred- Fire-box surface -+ oss s+ .. 118.0 square feet the execution of orders. There was a marked determina 
weight of ordinary Yorkshire coal. The plough was the Pee Total = «- es ee ws es ee +s 1394.2 square feet tion by some customers to get orders placed at any price 
makers’ standard four-furrow pattern, the land fairly ieee. Santee arene 10s makers choose to decide, and there was extreme difticulty 
strong stubble, and the field was not level. This result Se SE San a a aR pain. by makers to avoid such business. Old orders taken at 
nearly equals the work of the compound engines, but Diameter of wheels— low rates were stated to be delayed while manufacturers 
assuming that the simple engine burns slightly more fuel Coupled Bee eet (ain, tar tant te execute orders they had booked since at higher figures, 
per day, it is contended that the farmer will effect a saving ‘Trailing.. .. .. -. .. .. .. ..  Sft. Sin. Raw materials and coal being dearer, steel makers are 
owing to the lower capital outlay. ia ay oft. Gin compelled to foree new terms. Some steel makers had 
To overcome possible starting difficulties with a single Driving to intermediate |. eae offers of extra orders which would occupy them over the 
crank and the fiy-wheel on the opposite side to the driver, Intermediate to trailing .. .. .. ..  6ft. 9in. half-year, and preferred to delay acceptances in some cases. 
the barring gear shown in the sketch—page 165—has been one oer ss SS 5 a8 _ The great feature in the steel section is the high value 
provided. It consists of a transverse shaft with a hand ce opr 1S rr ae Batt, Win. set on billets and sheet bars. Bessemer qualities are up 
wheel on the right-hand end and a spur pinion on the Capacity of water tanks io. 4s .. 1600 gallons to £6 15s., with a minimum of £6 12s. 6d., and Siemens 
other end for engaging with internal teeth cast on the Capacity of coal bunker... .. ..  .. .. 3§ tons material could not be bought to-day at less than £6 15s, 
inside of the rim of the fly-wheel, a spring being provided W ane oe Seieeg aoder ; si fila tte ie Many firms were asking £7. An eager demand for all 
to throw the pinion out of mesh when the engine has On aaiheet i i aa lets 7 oe ib ploy finished steel was reported, and representatives seemed 
commenced running. It is claimed that the engine will On intermediate wheels .. .. .. .. 15 tons 11} ewt. to have little material to sell for anything approaching 
pull a four-furrow plough in strong land, or two self- 4 trailing wheels .. .. .. .. .. 12 tons 7} ewt. early delivery. A subject which came in for a good deal 
: . = = n coupled wheels... ++ «+ «. 49 tons 44 cwt. ‘ ° saan 
binders or loads of five to six tons on the road. From MEY Site oe el 8 Mapee ore aly of discussion on the market at Birmingham to-day was 
the fly-wheel sufficient power is available to drive a 4ft. 6in. Tractive effort Sac) oak ak. et ayes the possibility of American shipments of iron and steel. 
> thrashing machine with chaff cutter or straw elevator. Adhesion... .. .. .. -. «. «2. 25,006 Ib. The high freights are, of course, an invaluable ally of 
The engine has a single cylinder, 5in. diameter by 8in. Another engine of the same class—No. 1001—is also | the British producer, but with prices soaring as they are, 
there is some amount of anxiety lest oversea competition 


stroke, and is provided with a link motion reversing gear. ready. This, unlike No. 1000, has a superheater— Robinson 
The boiler is of the locomotive type, with 57} square feet of Type—and is the first Great Eastern tank engine built 
heating surface, and designed for a working pressure of with such provision. It will provide opportunities 
150 Ib. per square inch. The crank shaft is 2}in. dia- for useful comparisons with respect to performance on 
meter, and has an extra long crank pin and bearings. extremely arduous duty on short runs with frequent stops. 


of a serious character should have to be encountered. So 
far, however, no considerable quantities of imported 
material have been sent into the Birmingham district. 





The transmission is by spur wheels, which provide two road Pig Iron. 
speeds, namely, five and two and a-half miles per hour, ee a 1 is littl , +t at —s = 
and the differential gear is on the third motion shaft ——————— There is little new to report about pig iron. The 
“STS NRE a Sr Sere ar fin. last advance has checked business, and in some cases 
. ai a . A OREN Ta smelters have been glad to make sure of outlets for surplus 
y steering wheels 3ft. meter. by 8in. wide. : PAA ‘ 
sete Peapenrege Pasegoehaitinecarrviney The ae PROVINCIAL LETTERS. production at something under the market quotations. 
8 Fe s yc 5 . Yan a , i , rket is erratic » are 
will hold 150 gallons of water, and a platform on top of : : ——— fe gra iid the lies er Sagieyoay ~ = gl 
the tank, with detachable side and end boards, will carry During the continuance of the War we propose to devote | METVOUS (est further Compleahions of bie cou te ie 
loads up to two tons. The engine is fitted with the usual as much space as we can spare to a discussion of the econo- range ict ascertain — ae neon 
brake, pump, water lifter, and governors : ‘ E : : is largely of an opportunist character. Common forge 
eer ae re 4 8 a mical effect of the present international struggle on the | qualities of South Staffordshire pig are quoted 55s. and 


industries in various parts of this country. For this purpose upwards. Part-mine is held for 60s., best all-mine forge 


the letters from our correspondents in the provinces will, | ‘8 nominally still unaltered at 80s. to 82s. 6d., best all- 
mine foundry 90s., and cold blast 130s. Derbyshire 


for the present, be published in an enlarged and extended form. makers are not disposed to consider anything below 60s., 
and Northamptonshire brands are offered at from 57s. 

ot ee Ree pene ee ‘ ee ee f to 58s. Some makers of cold blast pigs are demanding 
FE Goasde Math act distea Seume wens to oe toes THE MIDLANDS AND STAFFORDSHIRE. 10s. per ton advance on the rates of the last three months, 
of January 8th, mention was made of a new class of Great (From our own Correspondent.) ond rat re oe of ee hear pptesccmagge a Abie 
Eastern tank engines to Mr. A. J. Hill’s designs—a novelty poral adv magpie . can Raxery Se saat, however, t vat these 
on this railway, in that they have a 0-6-2 wheel arrange- The Midland Iron Boom. advances are yet ° official,” 1.c., that they have the 

authority of the All-Mine Iron Association. 








G.E.R. SUBURBAN PASSENGER TANK ENGINE. 





ment. The first of the class—No. 1000—is now in the paint Tue “boom” in the Midland iron trade is fully 
shop and will shortly be put to work on the heavy duty of | upheld and further advances in prices have to be reported The War and Trade 


hauling to a tight schedule the company’s bogie suburban | this week. At date of writing, however, the market is 
passenger trains. We have been favoured with a photo- | still without any intimation of an advance in Stafford- 
graph of this engine, which we reproduce together with a | shire marked bars, a class of material which on account 
few particulars. - of its high character is always the leading factor in deter- 

Compared with the 2-4-2 engines at present so largely | mining the course of values in the manufactured iron 
used on the suburban services, the new engine shows a | industry of the Midlands. Makers of marked bars are 
vonsiderable advance in power. The boiler is much | not so ‘susceptible to every fluctuation in the market as 
farger, being 7in. greater in diameter; the cylinders are| some other iron manufacturers, and it has been rare 
half an inch greater in bore, and the diameter of the | indeed that any quotation of theirs has needed an almost 
coupled wheels is 6in. less. The result is a considerably | immediate revision, as happens in many another depart- | export trade is wonderfully healthy and vigorous. We 
increased tractive effort, even when comparison is made | ment. Apparently on this occasion they are not yet| cannot expect returns—taking the country’s  trad« 
with such of the four-coupled classes as have been rebuilt fully convinced that the trade ‘‘ boom * rests on the| generally and not merely those of iron and steel—com- 
with boilers pressed to 180 1b. per square inch, whilst the | stable foundation of a largely increased and genuine| parable with those of normal times, yet our imports are 
adhesive power is, of course, much greater. demand, and therefore, despite the way costs of material | now practically as large in value as they have ever been, 

The traversing of curves is facilitated by three-quarters | and production are going against them, they are not| while the disparity between the export totals is being 
of an inch of side play allowed to the leading coupled wheels prepared to make the advance until they are sure it can | gradually narrowed rather than widened as the months 
and the provision of radial boxes for the trailing axle. | be maintained. There is, however, a general feeling that | go by. Last month’s imports amounted in value to 
Nine-inch piston valves with inside admission are | with South Staffordshire unmarked iron up to £8, and in | £67,401,000, showing a decrease of only £604,000, or less 
employed, actuated by Walschaerts valve gear. Snifting | some cases to £8 5s., and North Staffordshire crown bars| than 1 per cent. compared with January of last year. 
valves are provided to destroy the vacuum in the cylinders | ]Qs, higher, an almost immediate advance of 10s. or £1 | The total volume of our overseas trade was £22,864,000, 
when the engine is coasting. These are fixed on the out- | will be found to be justified in marked bars, bringing the | or 18 per cent. less than in the corresponding month of 
side of the smoke-box, and with other points of special price from the present £9 figure up to either £9 10s. or| last year. It is true that this represents a very heavy 
equipment, such as the top feed with clack in the dome and | ¢19 per ton. As already intimated, there is a steady | loss, but under all the circumstances it is a matter for 
the condensing apparatus, will be seen on reference to} hardening of values in the unmarked bar iron department. congratulation that this country is still able to report a 
the engraving. Substantial purchases are still being made for purposes | monthly trade turnover of 102} million sterling. Un- 

The leading dimensions are as under :— related directly or indirectly to the war. But though the | questionably, we should appreciate more fully the strength 

Boiler : Telescopic barrel, Belpaire fire-box— mills are fairly well employed, they are not making the | of our overseas trade, and the vast extent of our resources, 


Length of barrel... 9ft. Zin. | maximum output. Values are rather being forced up from | if we were able to contrast our returns with those of the 
After six months of war, we are still 


The Board of Trade returns for January issued 
this week give rise to reflections of quite a satisfactory 
sort for ironmasters in this district. In spite of six months 
of war on a wholesale scale, we can fairly claim for British 
overseas trade that it is still showing a certain “‘ liveliness.” 
Indeed, the latest returns covering the month of January 
—and speaking now not of iron and steel strictly but of 
the country’s trade generally—show that our import and 











Internal diameter .. .. .. .. .. 4ft. 7in. and 4ft. Sin. | below. Merchant bars are quoted at £7 15s. to £8, and in| enemy countries. 
Inside fire-box— 5 ete some cases £8 2s. 6d., and common grades for the nut and | doing four-fifths of our normal trade, whereas Germany s 
a ae he meal eit = atin, bolt trade are proportionately dear. North Staffordshire | mercantile marine has been placed hors de combat, and she 
Area of fire-grate .. .. .. .. .. 17.7 square feet bars have been moved up to £8 10s. In some departments | is dependent upon such supplies as she can obtain over 
Fire-box shell— of the merchant iron trade business could be done for | her land frontiers at enormously inflated prices. Not only 
Sp ghee aor aera ee aie a ai next quarter, and even further ahead if producers were | is our trade maintained at a comparatively satisfactory 
iabitnnntanee liin, ge ane: disposed to entertain it, but it appears that in most direc- | level, but there is no evidence yet that it has reached 

), i tions consumers prefer to abide events, having made | what might be called the war limit. Since August, which 


Working pressure eae » ++ «+ 180 1b. per sq. in. 
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was our worst month, the Board of Trade returns show 
that it has steadily improved, and January’s returns, 
to hand this week, make known that our trade is still 
improving in spite of increasing difficulties and handicaps 
which might have been well expected to check the improve- 
ment. Exports, it is true, still show a very large falling 
off, but imports have continued to recover, and are now 
practically back to the pre-war levels. The exports of 
manufactured goods are represented by the following 
returns :—Iron and steel, £2,670,903; other metals, 
£750,000; cutlery and hardware, £375,892; electrical 
goods, £269,893 ; and machinery, £1,663,482. Dividing 
some of the foregoing totals into details, the iron and 
stecl exports proper for January are returned as 68,880 
tous, which contrast with 181,250 tons in January, 1914. 
Values are represented as follows :—Pumping machinery, 
£28,641 last month; electrical machinery, £97,000 ; 
machine tools, £69,000 ; steam boilers, £86,900; mining 
machinery, £19,240; railway wagons, £176,200; railway 
carriages, £80,578 ; railroad iron, £256,700; steel rails, 
£166,745; chairs and sleepers, £24,530; steel bars and 
shapes, £370,000 ; wrought iron tubes, £155,000 ; girders, 
£43,780; wheels and axles, £55,700: &e. 


Wages Advances. 


This week the advance of 24 per cent. has taken 
efiect in the wages of the ironworkers tnder the Midland 
sliding scale, the radius of which includes many mills and 
forges in Yorkshire, Lancashire and South Wales, as well 
as in Staffordshire, Derbyshire and Shropshire and 
Worcestershire. The accountants’ return, as stated last 
week, showed that during November and December the 
net average selling price advanced from £7 6s. to £7 8s. Id., 
not such a marked appreciation as has been recorded in 
the two preceding months, but sufficient to carry an 
addition of 2} per cent. to the wages. The rate for 
puddling in the Midland area is now 10s. 3d. per ton. The 
top workers at the collieries in the Old Hill district, a 
small portion of South St afordshire near to Dudley, 
have just secured an increase of wages owing to the 
increased cost of living. The wages of wharfmen and 
boat loaders have been advanced 3d. and 4d. per day, 
whilst the whole of the chief banksmen have been granted 
an increase of 3d. per day. There has also been a general 
advance of 2d. and 3d. per day in the wages of the pony 
drivers. In the Birmingham miscellaneous trades which 
are benefiting by the Government requirements for war 
stores, employers have been and are still generously and 
gladly sharing their own prosperity with their men. The 
Birmingham engineering and metal trades had almost the 
first experience of this, as previously fully set out in these 
reports. During the past few days many other centres 
have followed suit. In Coventry and Liverpool the advance 
conceded is 2s. 6d., in Birkenhead and Chester 6d. more. 
In the Willenhall and Walsall brass and malleable casting 
trade advances of 20 per cent. have been conceded. 
Further, in an important group of metal trades overtime 
rates have been revised, greatly to the benefit of the 
workers. Time and a half is to be paid for the first two 
hours, double time for Saturday afternoons, and since 
manufacturers are looking far ahead to still busy times, 
Bank Holidays are also brought under the double-time 
rates. 


Government Buying at Birmingham. 


The Government continues to place large orders 
in Birmingham, and is steadily extending the area of 
its contracts, firms which preferred to keep to their 
ordinary trade being now pressed to undertake War-oftice 
and Admiralty work. Manufacturers who went into the 
business early complain that the terms which are now 
offered are much better than those they work under, and 
that so high are the prices now being paid that the new- 
comers are able by the payment of higher wages and 
bonuses to win away from them their men or force up 
wages to a point which makes their contract price un- 
remunerative. One engineering firm, for instance, several 
months ago undertook an order for a certain part of a 
shell at 6d. each, a price which returned them a fair profit 
at the then prices of material and labour. This week a 
War-office representative has sought to place further 
orders for the same article in Birmingham at ls. 23d.. 
and has been unable to obtain the full number he requires. 
In one or two similar cases the War-office has granted 
contractors advances, where it could be shown that 
increases in the cost of material and labour had gone 
badly against the manufacturers. Business in the Bir- 
mingham brass trades has rallied sharply of late. The 
military demand accounts for a large amount of the 
improvement, but things are also better in the home 
market. 


North Staffordshire Trade. 


North Staffordshire steel makers are still very 
busy turning out war material. New orders for shell 
steel have been received from the French Government 
and from other sources, and considerable contracts have 
been booked for parts required in the construction of 
transport wagons. One large works has sufticient orders 
on the books to ensure full work for the rolling mills up 
to the end of June, and customers are anxious to place 
forward contracts for war material beyond that period. 
There is very little demand for finished iron, but the iron 
mills generally are being utilised to increase the output of 
steel. Crown bars are still quoted at £8 5s., and iron plates 
at £9 5s. per ton. A few outside sales of pig iron to regular 
customers have taken place, but most of the metal smelted 
here is being used locally. Coalowners are disposing of 
all the fuel raised without difficulty, and in some cases 
cannot meet the demand. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
General Engineering Active. 
THERE was a fair, though not large, attendance 


on the Iron Exchange on Tuesday, and the tone in all 
departments was strong. There is great activity in 








engineering shops and this causes continued inquiry for 
pig iron, especially hematite. In other respects there was 
little change to note. Scotch brands are not arriving in 
quantity, and at present Derbyshire foundry iron holds 
the market. Finished iron and steel unchanged. Copper 
is firm at full rates. Sheet lead and English tin ingots are 
unchanged. 


Quotations. 


Staffordshire No. 3 foundry, 63s. to 64s.; North- 
amptonshire, 66s.; Derbyshire, 66s.; Middlesbrough, open 
brands, 66s. to 67s. Scotch: Gartsherrie, 76s. 6d.; Glen- 
garnock and Eglinton, 75s. to 76s.; Summerlee, 76s. 6d., 
delivered Manchester. West Coast hematite, 100s.; East 
Coast ditto, 92s. 6d., both f.o.t. Finished iron: Bars, 
£8 15s.; Lancashire hoops, £10 ; Staffordshire ditto, £10 ; 
sheets, £9 12s. 6d. Steel: Bars, £8 15s. to £9 ; steel hoops, 
£9 15s.; plates for tank, girder and bridge work, £8 10s. to 
£8 15s.; English billets, £6 15s.; cold drawn steel, £11 to 
£11 10s. Copper: Sheets, strips, &c., £84 per ton ; small 
lots, 10}d. per pound ; rods, £84 per ton ; small lots, 103d. 
per pound ; tough ingots, £69 10s.; best selected, £70 per 
ton ; copper tubes, 114d.; solid-drawn brass tubes, 94d.; 
brazed brass tubes, 11d.; condenser tubes, 103d.; condenser 
plates, 84d.; rolled brass, 8?d.; brass turning rods, 8}d.; 
brass wire, 9d.; yellow metal, plates, 8d.; rods, 9d. per 
pound, Sheet lead, £24 10s. per ton. English tin ingots, 
£178 per ton. 


The Lancashire Coal Trade. 

There was only a moderate attendance on the 
Coal Exchange and merchants operated very sparingly. 
Colliery proprietors, however, maintained quotations. 
House coal is difficult to obtain, and in some cases London 
prices are being asked. Demand for slack and engine 
fuel exceeds supplies. Shipping trade is still active. 
Best Lancashire house coal, 18s. 6d. to 19s. 8d.; good 
medium, 17s. to 17s. L0d.; domestic fuel, 14s. 3d. to 15s. 3d.; 
screened steam coal, 12s. 6d. to 14s.; slacks, 9s. 6d. to 
12s. 6d. per ton at the pit. 


The Engineering Trades. 


Work is all too plentiful in this district and the 
cry is still “* more men.”’ In spite of the shortage, recruit- 
ing is being pushed for all it is worth, and especially for 
branches of the services which appeal with special force 
to engineering workers. This fact, together with the 
phenomenal wages which are being offered by armament 
firms and Government works, is rendering the task of the 
firms engaged on war material more and more difficult. 
It is to be hoped that the appeal so forcibly made in the 
House of Commons to the trade unions through the 
Labour members will meet with a loyal and patriotic 
response. I have reason to believe that so far the unions 
are inclined to place obstacles in the way of the employers, 
which are not a credit to their organisations. It must be 
emphatically brought home to these bodies that the 
present is decidedly no time for quibbling over technicali- 
ties. Handy men must be permitted to undertake the 
handling of work which is urgently required for the defence 
of the realm if the unions cannot provide the necessary 
labour. There is a decided improvement to be recorded 
in the state of the boiler trade. In normal times this 
would have been most welcome, but at the present the 
firms chiefly concerned ordinarily with the production 
of steam generators are now otherwise engaged, and 
I hear of orders for boilers having very reluctantly to be 
turned down. Extensions of works are being found neces- 
sary in several cases, and I learn that the Lancashire 
Dynamo Company has had to acquire further premises 
to enable it to cope with the extreme pressure of work. 
Some difticulty is being experienced in obtaining fuel and 
the blockage on the railways is hampering trade to a con- 
siderable extent. 


Coal Shortage. 

As a result of the conference of representatives of 
gas undertakings held in Manchester last Friday it was 
decided that a deputation, consisting of the representa- 
tives of the corporations of Manchester, Salford, Birming- 
ham, Nottingham, Bradford, and Leicester should seek 
an interview with the Prime Minister to ask him to take 
immediate steps to increase the present output of coal and 
for the provision of greater facilities for railway transport. 


Barrow-1n-Furness, Thursday. 
Hematites. 


The position of affairs in the hematite pig iron 
trade of this district has undergone practically no change 
since last week. There is a good all-round demand for iron, 
and a satisfactory business is being done. There, however, 
is no rush of business so far as forward buying is concerned, 
for for the most part users of iron are content to cover 
their immediate wants in view of the high rates that are 
ruling at present. Prices have been eased down a trifle, 
and now makers are quoting 100s. per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron. Special 
grades of iron are at 106s. per ton. Warrants have been 
moved up to 87s. 3d. per ton net cash, but no business 
is being done. The stores of warrant iron represent 
3926 tons. A large volume of iron is being produced 
throughout the district, and the whole of this is going into 
prompt use, locai steel makers accounting for a good pro- 
portion of it. 


Iron Ore. 

There is activity in the iron ore trade. At the 
pits a large output is being maintained, and at the same 
time some raisers are wearing down the banks of ore that 
have been stored at the mines. Prices are firm, with good 
average sorts quoted at the high rate of 23s. to 25s. per 
ton net at mines. Best qualities are up to 30s. to 32s. per 
ton. These are rates that have not been known for very 
many years. Spanish ores are quoted at 27s. per ton 
delivered. A large cargo was discharged last week at 
Barrow from Les Falaises. 


Steel. 
In the steel trade there is a busy state of affairs. 
At the Barrow steel works there is much life in the rail 





mills and a steady output is being maintained for home 
railways and also on overseas account. The plate mill is 
also well employed and the hoop and wire departments 
are busy, and billets are occupying some attention again. 
At Workington the raii mills are well employed and other 
departments are busy. Munitions of war are keeping 
some of the departments briskly employed. The demand 
for rails is steady without being particularly active. Heavy 
sections are quoted at £7 to £7 2s. 6d. per ton. Light rails 
are a quiet business at £8 to £8 5s. per ton, and little is 
being done in heavy tram rails, which are at £8 per ton. 
For steel shipbuilding material there is a steady demand 
alike on local and home account generally. Ship plates 
are at £8 10s. to £8 12s. 6d. per ton, and boiler plates 
are at £9 5s. to £9 10s. per ton. Hoops are at £10 5s. and 
billets at £6 10s. per ton. 


Shipbuilding and Engineering. 
These trades present no new features. There is 
activity everywhere. 


Fuel. 

For coal there is a brisk demand, and good steam 
sorts of either Lancashire or Yorkshire sorts are at 18s. per 
ton delivered. For coke the demand is full, and East 
Coast qualities, which are mostly used, are at 22s. to 24s, 
per ton delivered, with Welsh coke at 17s. 6d. and Lanca- 
shire sorts at 17s. per ton. 


Shipping. 

The shipping trade is quiet. Imports of oil, 
Spanish ore, and Bombay manganese ore were noted last 
week. The exports are only moderate and include iron 
ore, pig iron, and steel rails for home ports. Rails are being 
sent to the Mersey for re-shipment. 








SHEFFIELD. 
(From our own Correspondent.) 


The Outlook. 

CAREFUL inquiries made this week go to support 
my contention that there is absolutely no justification for 
taking a pessimistic view of things so far as the iron and 
steel industry is concerned in this district. In most 
quarters it is held that as regards new business all is well. 
It is coming forward in greater volume than can be con- 
veniently handled by manufacturers here, though in some 
directions the German markets are being vigorously 
attacked. One evidence of this is in the matter of shoes 
and dies, such as are used in gold mining operations. As 
previously explained, there always has been a nice business 
done in these things in Sheffield, but the Germans have 
been able to turn them out at very much cheaper rates, 
and in that manner captured the bulk, one might say, of 
the South African and Australian requirements. In this 
enterprise the great Krupp firm has figured most pro- 
minently. Now the Colonies have, of course, turned to 
the homeland and the States for what they cannot make 
for themselves, with the result that, from what I learn, 
departments here already making shoes and dies are ex- 
ceedingly busy. It may well be said that there is nothing 
half-hearted about the way in which this branch of the 
steel industry is invading German markets or re-taking 
ground formerly occupied by British manufacturers, and 
it will be something more than surprising if, when at last 
the war is over, Germany regains more than a mere 
fraction of what she has now lost. Sheffield firms do not 
put down expensive plant for nothing, and new machinery 
for this work has just been laid down by one of the 
largest of the steel firms of this city. Another depart- 
ment which is becoming much more brisk on foreign 
account is that devoted to the manufacture of tires 
and axles. Several firms are busy in this direction, 
and the prospects generally for railway material are good. 
It has been stated, too, that the home railways are giving 
out some good orders for wagons ; but, personally, I have 
not been able to learn of any definite instances—at least 
for contracts of any importance. 


Foreign Inquiries. 

Any number of good inquiries are coming in 
from abroad for steel manufactures unconnected, at any 
rate directly so, with war purposes ; but firms that would 
otherwise have been glad of them are so placed as to be 
unable to look at some of them, even though to do:so would 
be almost certainly to secure the orders. France will 
continue a heavy buyer for a long time to come apparently, 
and Italy and Holland are both in the market for heavy 
requirements. There is a circular going the rounds just 
now urging closer trading relations between the latter 
country and Britain. Of course, it may be all right, and 
doubtless Holland is now unable to get anything like her 
normal requirements from Germany, and must conse- 
quently turn to other markets ; but, after one or two littie 
incidents soon after the outbreak of the war, when German 
firms that had been depending upon Sheffield for certain 
qualities of steel endeavoured to continue the supply 
through Dutch houses, it behoves manufacturers to be a 
little cautious as to how these new overtures are accepted. 
As I have said, they may be quite in order, but in any 
event there is little likelihood that such business, if taken 
now, could be retained after the war. It is most probably 
just a question of present convenience, with the danger 
that the real party obliged may be of Teutonic origin. 
Canada is doing rather better with us now; the South 
African market is keeping up well and more inquiries are 
coming from the States and Seandinavia, though in the 
two last-named cases the volume is nothing to boast 
about. Regarding Russia, the urgent requirement of 
all kinds of machinery and other tools, as well as saws, on 
the one hand, and the problem of how to effect delivery 
of contracts on the other, must continue unsatisfied for 
a few weeks longer; but when shipments are once made 
free to Russian ports there should be a big accession of 
business with that country. A few days ago I addressed 
a question to the consul through the Russian Vice-Consulate 
here as to the proposed Anglo-Russian exchange aad the 
nature of the most desirable imports and exports between 
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the two countries. It appears that no definite statement 
can be made at the moment, but the list is a very long one. 
The consul, M. Bournasheff, writes, however, that in “‘ the 
great question of cutting out German trade and replacing 
it by mutual exchange between Russia and Great Britain, 
it does not necessarily follow that goods should be sent 
out in a hurry under the present most unsettled circum- 
stances. The best course to take would be to look fully 
into the conditions of trade with a view to possible capture 
by British manufacturers of the German markets in Russia 
and vice versd in this country. In that way both British 
and Russian manufacturers would be ready at the con- 
clusion of the war to energetically exploit their goods to 
mutual advantage.” As things are at present there is 
not, of course, much chance of sending anything out to 
Russia “in a hurry,” except war material; but it does 
strike one that the machinery of the new order of things 
should be got into smooth working conditions before the 
end of the war. One hopeful factor is that appearances 
now point to better financial conditions in the matter of 
exchange. 


Round the Works. 


Although manufacturers are not encouraging 
some of the many inquiries, new business of an acceptable 
kind continues to flow in from abroad. Recent fresh 
orders of which I have heard include steel for Calcutta, 
Delagoa Bay, Chicago, New York, Buenos Aires, Santa 
Cruz, Montreal, Toronto, Beira, Nagasaki, Capetown, 
Bombay, Quebec, Johannesburg, Antofagasta, and Santos ; 
files for Calcutta, Delagoa Bay, Leghorn, Sydney, and 
Montreal ; electro-plate for Rangoon ; cutlery for Rio de 
Janeiro, Guayaquil, and Mollendo; saws for Buenos 
Aires, Hong-Kong, Bangkok, East London, Port Said, 
Port Swettenham, Yokohama, Algoa Bay, Karachi, 
Madras, and Pernambuco; shoes and dies for Durban, 
Fremantle, and Delagoa Bay ; sheep shearing machinery 
for Sydney ; and forks for Bilbao. One rather interest- 
ing order that has been booked by a Sheffield firm is for 
chemicals for Calcutta. There may be many other such 
orders obtained locally, but this one, I understand, defi- 
nitely represents another example of captured German 
trade. Work for the home tramways is fairly active, and 
amongst other contracts of the kind placed here by various 
corporations are those for permanent way points, tongues, 
and hardened steel centres, permanent way special track- 
work, tie bars, and a supply of tramway cross-overs. 


Trade with South Africa. 


In an earlier portion of this letter I mentioned that 
a fair trade is now being done with South Africa. That is 
quite true when all the circumstances are taken into con- 
sideration ; but when a comparison is made between 
pre-war days and now the actual decline is very marked 
in most things. A private message just received from 
Johannesburg plainly illustrates what is meant. The 
month of November is taken as an example and a con- 
trast made between 1913 and 1914. The value of axles, 
bushes, and springs imported into the Union fell from 
£4107 in November, 1913, to £2960 in the same month of 
1914; bolts, nuts, and rivets fell from £5567 to £2966; 
tools from £7655 to £3812; hardware and cutlery from 
£53,942 to £29,257 ; agricultural implements from £32,621 
to £16,784; agricultural machinery from £25,242 to 
£9710; and electrical machinery from £45,460 to £20,271. 
Mining machinery only declined from £58,439 to £50,438. 
Rails fell from £5838 to £1929, and rolling stock from 
£3855 to £225; but locomotives increased from £749 to 
£1303. In tramway material rolling stock rose from £589 
to £5495, but motor cars and parts fell from £88,802 to 
£20,426. It is believed, by the way, that we are on the 
eve of something like a trade revival with India. 


Pig Iron, Billets, &c. 


The pig iron market remains in very much the 
same position as a week ago, for the reason then stated, 
viz., that buyers being, as a rule, contracted very well 
forward, are simply keeping off the market. There is 
therefore very little new business being transacted, though 
makers are busy enough on contract deliveries, all the 
iron made going into consumption. There is still the same 
difficulty about shipments of foreign ores, keeping the 
hematite markets quite firm. West Coast hematite is 
quoted at not less than 103s. and East Coast about 2s. 
below that. Lincolnshire iron is practically off the market 
for quotations. Basic is mentioned at about 7ls., but 
the figure is nominal. The latter remark applies to Derby- 
shire foundry at 62s. and forge at 58s. to 59s., transactions 
really being subject to bargaining. Billet makers are not 
anxious sellers; in fact, quite the contrary is the case, 
though on the other hand most consumers are running 
on contract supplies. Where prices are named at all £9 
for Bessemer and £10 for Siemens acid billets would be 
somwhere near the figure, and for basic billets hard are 
still in the region of £7 10s., with soft at 10s. less. The 
difficulties of getting ships and the abnormally high freight 
rates are combining to keep American billets out of the 
market, though steel is fairly cheap in the States now, 
and sooner or later these billets will probably take the 
place of those formerly coming here from Germany and 
Belgium. 


Fuels, 


In the steam coal market also there is no material 
change to record. The colliery position remains very 
firm, owners being pressed for deliveries on account of 
contracts both for inland works and for export. The 
local consumption in the armament department, of course, 
keeps on a very heavy scale. Shipments at the Humber 
ports are not quite so active, the prevailing high prices of 
coal and the high freights no doubt damping business 
down. With the settlement of the labour question in 
West Yorkshire—at any rate for the present—che market 
may develop greater steadiness, although it is doubtful 
if prices will be reduced to any appreciable extent, as 
outputs may be still further restricted and there are no 
signs yet of any falling off in local consumption. The 
tonnage dealt with for shipment will really be the deciding 
factor as regards values in the immediate future. Just 
now the outlook for shipping is regarded as unsettled and 
the market is therefore uncertain. There appears to be a 





fair tonnage offered on the open market locally, but buyers 
are now not too keen to secure supplies at the high rates 
asked, for apparently they have a better supply to select 
from. In smaller fuels the colliery position is strong, the 
demand from the cotton mill districts being larger than 
at*any time since the war commenced. Where prompt 
deliveries can be given for open market orders good prices 
are obtained. Current quotations for steam coal are per 
ton at pit as follows :—Best South Yorkshire hards, 
15s. 6d. to 16s. 6d.; best Derbyshire hards, 15s. 6d. to 
16s. 6d.; second qualities, 15s. to 15s. 6d.; steam cobbles, 
15s. to 15s. 6d.; steam nuts, 14s. to 15s. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Freight Question. 


THE tonnage difficulty is a source of endless 
recrimination on the part of one section or another of the 
community. The Admiralty is blamed, in the first 
place, for unduly commandeering vessels which it is not 
immediately in need of; the astute shipowner who 
keeps his vessels away from the home ports and the 
covetous eyes of the Admiralty agent is called unpatriotic ; 
the Government is blamed for not taking the whole of the 
mercantile marine as it has done the railways, and 
run the vessels for the common good of the Allies; and 
even when the Government has endeavoured to do some- 
thing to relieve the coasting trade by managing the re- 
cently interned German steamers, it is still blamed for 
failing to run them exclusively in the interests of the 
London gas companies. Possibly in s,»me ways things 
might have been managed differently. The call upon 
tonnage for naval purposes might have been distributed 
more evenly amongst the shipowners, always supposing, 
of course, that the majority of vessels were suitable for 
Admiralty purposes or that they were within easy reach. 
Compensation also ought to have been in some way pro- 
portionate to the average freights earned in the open 
markets. Still, it is difficult to see how things could have 
been arranged to suit the ideas of merchants and con- 
sumers. People forget that there is no actual shortage 
of tonnage. if the Admiralty had not been obliged to 
keep at its disposal a vast fleet of liners and tramps, if 
there had been no mines to retard navigation, and if the 
well-paid dockers had only put in a full week’s work, a 
good deal of the present shortage would not have arisen. 
But it does not appear that a mere State chartering de- 
partment is going to lessen the demands of the shippers 
in all ports of the world, or reduce the fabulous profits of 
the foreign shipowners. As there is no actual shortage 
in the world’s tonnage the problem should solve itself, 
for as the demands of the campaign become less exigent 
more and more boats will come on to the market. Mean- 
while some people are impatient. The South Metropolitan 
Gas Company has been “ getting at” the Government for 
“ acquiescing in no less than a 13s. 6d. per ton freight for 
the use of the interned steamers chartered in Newcastle,” 
and this has given the concern cause for great anxiety, 
seeing that the current freight contracts were originally 
made at 3s. per ton. It is ditticult to say whether the few 
German vessels which are now running in the London trade 
have reduced the freight market, but the rate from the 
Tyne is still not below 11s., and it is certain that if through 
the accession of additional boats it fell very much lower, 
say, down to 5s.—which seems to be the London gas com- 
pany’s most generous idea of a profitable war rate for ship- 
owners—it would give such a fillip to the coal trade that 
prices of fuel would rise almost correspondingly. In 
other words, everybody except the gas companies, which are 
protected by their contracts entered into before the war, 
would have to pay more for his coal. Outward freights 
are now about at their highest point, and one wonders 
how buyers of coal in Italy can afford to pay 37s. a ton 
freight and insurance. One could not wonder, however, 
at the demand becoming more pressing once this incubus 
of enormous freight were removed. As the output is 
curtailed the only natural result of this bigger demand 
would be an increase in prices. In that case one could 
further wonder whether the coalowners would once again 
come in for the criticism which is now falling on the ship- 
owners. 


Searcity of Foreign Ore. 


The abnormal freight position is strangely afiect- 
ing the Northern iron trade. While it is preventing the 
United States from taking advantage of the paralysis 
of the German and Belgian iron trades, it is curtailing our 
supplies of ore from Spain and the Mediterranean, and is 
causing considerable anxiety. In the first weeks of the war 
importers of ore from Spain were paying very little more 
than 5s. a ton for freight. Now rates have gone up so 
high that the freight comes to more than the price of the 
ore, and matters have reached such a point that the price 
of East Coast hematite has attained over 90s. a ton. The 
trouble is that not only is the cost of carriage enormous 
but that supplies are inadequate. Less than ever can 
Cleveland pig makers depend upon sufficient supplies of 
local ironstone, and it is not surprising, therefore, that 
numbers of Cleveland pig and hematite furnaces are now 
on slack blast. Merchants who have sold supplies to 
Tees blast furnaces and who have probably contracted 
upon a 5s. or 6s. freight, have in several instances been 
obliged to repudiate their contracts. Buyers, however, 
are offering to contribute a certain portion of the extra 
freight, but it seems certain that unless these offers are 
put on a more liberal basis, the present supplies will not 
be maintained. The position, however, is not quite so 
menacing as it was a week or two ago. A deputation of 
Cleveland ironmasters this week awaited upon the Board 
of Trade and the Admiralty and placed the position of the 
trade in relation to the tonnage difficulty before both 
departments. Nothing is known as to the result, and 
it is difficult to see what the Government can do beyond 
securing as far as possible the safety of vessels trading in 
the North Sea and shortening their voyages. With 
regard to the latter point it has already, it would appear, 
taken some salutary steps. For a long time past the 
Admiralty regulations in the Channel and the North Sea 
have involved very serious delays, and vessels with ore 





from Bilbao have taken twice as long over the voyage jy, 
consequence. As a result, probably, of the representa. 
tions which have been made as to the effects on the iron 
and steel trade, improvements have been effected, and 
vessels are now arriving in something like the normal 
time. 


Cleveland Iron Trade. 


There is little animation on the Cleveland pig 
iron market just now, but although trading is very difticult 
and uncertain there is no feeling of despondency. (on. 
sumers are pretty well bought at prices below the present 
level and are therefore in a position to stand aside and 
await developments. Many consumers expect easier 
values in the very near future. The paralysis of shipments 
inclines them to the view that stocks must be increasing 
and that prices therefore must come down. lronmasiers, 
however, declare that stocks are not increasing, for g 
number of furnaces are on slack blast, while an abnormal 
proportion of the make is at present being absorbed in the 
local steel works. The stock in the public store increxses 
but slowly, and on the whole it may be said that the 
present condition of the stocks is not such as seriously to 
influence the market values, especially with cost of pro. 
duction so much greater. The feeling is rather that 
values have about reached a fairly steady level, and 
further reductions, with all the circumstances, are unlikely, 
The shipments of pig iron are extremely poor, for deliveries 
cannot be made while freights are so high and boats so 
scarce. Italy is practically barred to Cleveland iron. It 
is the congestion at the ports which is largely responsille 
for the tonnage situation, boats being held up all round the 
coast. The sellers’ quotation for No. > G.M.B. Cleveland 
pig is 56s. 4}3d., whilst No. 1 is 58s. 44d.; No. 4 foundry, 
55s. 104d.; No. 4 forge, 55s. 44d.; and mottled and white 
iron each 54s. 104d.—all for early delivery. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade is a good deal easier than last week in consequence 
of a reduction in ore freights. There are sellers of 
mixed numbers at 92s. 6d. for prompt delivery, and 
business could probably be done at » lower figure. The 
position as regards supplies of ore is not so serious, although 
many of the furnaces are still being run on slack blast. 


Iron-making Materials. 

Foreign ore freights have dropped rapidly during 
the last few days, due, it is stated, to the action of the 
Government in diverting a vessel it had commandeered 
to convey coal to Havre to Bilbao, to bring back return 
cargoes of ore. This has caused a flutter in shipowniny 
circles and freights have rapidly dropped, as at the time 
there were several vessels available. Sellers of ore are 
disposed to do business on lower rates, on the under- 
standing, of course, that freights are in hand, and 28s. 6d. 
is now about the nominal price for best Bilbao Rubio of 
50 per cent. quality ex ship Tees. Coke is quiet, but fairly 
steady and firm at about 17s. 9d. for good medium furnac: 
kinds delivered at the works. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades the 
works are extremely busy. They are, however, greatly 
hampered as regards deliveries by the lack of transport 
accommodation. Many thousands of tons of finished 
goods are being held up at the works in consequence of 
the shortage of trucks. Large numbers of wagons seem to 
have been diverted to Government purposes in the South 
of England, and the sending of pig iron by rail to Scotland 
instead of by sea, owing to the closing of the Firth of Forth, 
further diminishes the number of trucks available. Busi- 
ness in almost every department continues very active, 
and not a few orders from ordinary customers have been 
refused because producers cannot guarantee delivery 
within the stipulated period. Quotations are firm all 
round and show a marked upward tendency. The follow- 
ing are the principal market quotations :—Common iron 
bars, £8 10s.; best bars, £8 17s. 6d.; best best bars, £9 5s.; 
iron ship angles, £8 10s.; iron ship plates, £8 10s.; packing 
iron, £7; iron ship rivets, £9 10s.; iron engineering angles, 
£8 5s.; steel bars, Siemens, £8 5s.; steel bars, basic, 
£8 5s.; steel ship angles, £8 5s.; steel ship plates, £8 10s.; 
steel boiler plates, £9 10s.; steel engineering angles, £7 5s.; 
steel sheets, doubles, £10; steel sheets, singles, £9 15s.; 
steel strip, £8 ; steel hoops, £8 15s.; steel joists, £8 7s. 6d., 
all less the usual 2} per cent. Heavy steel rails, £7: 
steel railway sleepers, £7 10s. net. Cast iron columns, 
£7 17s. 6d.; cast iron railway chairs, £5, f.o.r. at makers’ 
works. 


The Coal Trade. 


Old authorities are more than satisfied with the 
steady run of business which has followed the inquiries 
of last week and the all-round firmness of trade. The 
business put through has been very encouraging and larger 
in volume than for some weeks past. Merchants’ inquiries 
are numerous and pressing both for spot as well as forward 
positions. Several important contracts have also been 
under negotiation, including one for the War-office for 
500,000 tons of best steams. Tenders have been sent 
in, prices being based on 14s. 6d. f.o.b. Blyth steams 
meet with a very brisk demand. There is strong pressure 
for prompt delivery for the second half of the month and 
for March. Spot prices are steady, business being recorded 
at 14s. For later in the month 14s. 6d. has been paid. 
For next month sellers generally decline to quote and 
values rule nominal at 15s. Secondary steams are also 
an active market, and with some of the pits being fully 
sold out for the month and other sellers holding off the 
tone is decidedly strong. The Durham coking coal 
market shows renewed activity, and a large inquiry is 
circulating for 150,000 tons of best coking unscreened for 
the Elba Ironworks for delivery over twelve months. 
Prices, however, rule higher and buyers intimate that they 
are inclined to postpone contracting and simply buy from 
hand to mouth. This threat has had no effect on quota- 
tions, and the feeling is that if consumers do not buy now 
they will have to pay over the knuckles later in the year. 
Gas coals are an active trade and strongly held. Durham 
unscreened bunkers are in full demand and the output is 
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readily taken up, with prices tending higher. Quotations 
are as follows :—Durhams: Best gas, 12s. 3d. to 12s. 6d.; 
second gas, Ils. to 11s. 6d.; special Wear gas, 13s.; 
smithy, lls. to 11s. 6d.; coking unscreened, 11s. to 11s. 6d.; 
coking smalls, 10s. 6d. to 10s. 9d.; ordinary bunkers, 11s. 
to lls. 3d.; best bunkers, 11s. 9d. to 12s. 3d.; foundry 
coke, 18s. to 19s.; furnace coke, 17s. 6d.; ordinary gas 
coke, lls. 6d. to 12s.; best gas coke, 12s. 6d. to 13s. 
Northumberlands : Best Blyths, 14s. 6d. to 15s.; second 
Blyths, 12s. 3d. to 12s. 6d.; unscreened, 11s. to 11s. 6d.; 
pest smalls, 9s. 6d.; households, 14s. to 15s.; bunkers, 
Ils. to lls, 6d.; Tyne prime steams, 13s. 6d.; Tyne second 
steams, 12s. 6d. to 13s.; special smalls, 10s. to 10s. 6d.; 
ordinary smalls, 8s. to 8¢, 6d. 


Durham Miners’ Wages. 


In view of the present crisis and in order to avoid 
controversial questions at the present time of national 
emergency, the Durham coalowners have decided to forego 
the reduction in miners’ wages which they were entitled 
to for the ensuing three months. In announcing their 
decision the coalowners said they regretted the work- 
men’s representatives had not seen their way to accept 
the moderate reduction of wages—3} per cent.—which 
the owners had found it necessary to seek owing to the 
continued fall in the selling price. ‘‘ The owners desire 
to be able to afford employment at the present time to the 
largest possible number of workmen, and think that 
efforts should be made by all concerned to obviate the 
danger of unemployment. Many collieries under the dis- 


turbed conditions brought about by the war are working 
at a serious loss. If the case is taken to the umpire it 
will be necessary to open out a series of controversial 


questions which, at the present time of national emergency, 
the owners are exceedingly anxious to avoid. While 
regretting, therefore, that the workmen should not have 
accepted what the owners consider as a moderate reduc- 
tion, which would still have left wages at the high figure 
of 50 per cent. above basis rates, the owners will agree 
reluctantly to postpone their request until the next meeting 
in the hope that brighter prospects for the trade may 
become apparent, and in the confident expectation that 
if these hopes should not be realised the workmen’s repre- 
sentatives will be prepared to meet the situation and to 
grant the relief which in that case-would be most urgently 
required in the interests of both employers and employed.” 








SCOTLAND. 
(From our own Correspondent.) 


Strong and Active Markets. 


So far as regards the iron and steel and coal 
trades, business continues very active, and the tone of the 
markets very firm. Notwithstanding the present level 
of prices, fresh orders are being placed in considerable 
quantity, and apparently many actual consumers have 
realised the improbability of cheaper quotations in the 
meantime, and have accordingly decided to cover their 
requirements. A large proportion of the business is, of 
course, on Government account, as both the British and 
French Governments are very large buyers at present. 
The demand for sheets and plates for mine purposes, 
bars for shells and miscellaneous sizes for structural 
purposes is unprecedented in the records of the Scotch 
steel and iron trades. 


The Present Situation. 


From all points of view, and consequently in a 
business sense, the present situation gives occasion for 
considerable unrest and divergence of opinion with regard 
to the future. Raw materials are becoming unusually 
high in price, and the wages question is also causing great 
anxiety. The price of hematite is 95s. per ton, with the 
prospect of rising to 100s., and this is bound to affect the 
finished article, and in some directions the opinion is 
held that prices are getting beyond control. Those who 
hold that opinion maintain that, although it may be the 
duty of manufacturers to realise what they can, for the 
sake of dividends, many are taking undue advantage and 
getting more than they should. Consumers are being 
penalised, and in some cases have to pay premium prices 
in order to obtain delivery of material which is urgently 
required. On the other hand, it is held that the selling 
price of an article is what it will realise, and that the 
demand and supply will eventually equalise matters. 
Prices are very strong, and there appears to be no finality 
to the upward movement. Association prices have again 
all been exceeded, both in steel and iron. The increases 
are now so rapid that the Association is evidently being 
left behind and is unable to keep pace with the advance. 
How far this state of affairs will proceed, it is impossible 
to determine, but business is unquestionably difficult to 
transact under this continual adjustment of prices. The 
wages question is also becoming acute, and workers— 
hoth skilled and unskilled—are clamouring for increases. 
It is hoped, however, that a settlement will be reached in 
every instance without stoppage of work. The increases 
asked for are in some cases fairly heavy, and the workers 
are apparently endeavouring to take advantage of the 
unusual circumstances to force the hand of the employer. 


Labour Affairs. 


A conference was held in Glasgow during “the 
week between representatives of the West of Scotland 
Steel Trade Employers’ Association and the Amalgamated 
Society of Engineers to consider an application of the 
engineers in the Glasgow and Lanarkshire steel works 
for an increase of 4d. per hour on the present minimum of 
8d. In addition, the men asked that their wages rates 
in future should rise and fall with those in the Glasgow 
district, and that they should participate in whatever 
settlement might be reached at the Central Conference 
which is to be held during this week to consider the demand 
of the Clyde engineers for an increase of 2d. per hour. 
The Executive Council of the Boilermakers’ Society has 
applied to the Shipbuilding Employers’ Federation on 
behalf of all its members employed in federated yards 
for an advance of 2s. per week on time rates and 5 per 
cent, on piece rates. The men belonging to the Edinburgh 





branch of the Union of Navvies, Builders’ Labourers and 
General Labourers have applied for an advance of ld. 
per hour on wages. A meeting was held in connection 
with the threatened strike, when a reply was read from 
the Employers’ Association to the men’s demands, and 
it is understood that the terms were such that the meeting 
decided to consider the situation still further before taking 
action in the direction of ceasing work. A mass meeting 
of the Glasgow district members of the Amalgamated 
Society of Engineers was held during the past week to 
consider the wages question. Statements were made on 
the position of the negotiations with the employers. 
After a general discussion resolutions were passed pledging 
those present, numbering 5000, to maintain their original 
demand for a wages increase of 2d. per hour. The over- 
time question will be reconsidered this week by the Glasgow 
District Committee, the official recommendation of which 
is that overtime should be resumed pending negotiations. 
It is understood that overtime has been resumed by the 
men employed in two shops. 


Timber. 


A steady business has been done in the Scotch 
timber trade during the past week. There is a steady 
movement from stock, while the bulk of imports are 
finding buyers from ship’s side. 


Pig Iron. 


The inquiry for Scotch pig iron has not been so 
strong of late. Makers, however, are quite unconcerned 
regarding the falling off, as they are very well sold; and, 
in fact, are not at all inclined to do business at the present 
quotations, in view of the increasing costs of production. 
Deliveries against contract continue large, particularly 
in the case of hematite. The shipping trade is restricted 
by the high rates of freight, but the curtailment of this 
outlet is amply compensated by the heavy requirements 
of home users. There are seventy-three furnaces in 
blast, the same as in the preceding week and seven more 
than in the same week last year. The Glasgow pig iron 
warrant market was not so firm throughout the past week. 
Owing to additions to stock and to some profit-taking, 
prices of Cleveland declined during the week, in the course 
of which transactions totalled 24,000 tons. Cleveland 
iron closed at 56s. 5d. per ton cash buyers, showing a 
decline of 1s. per ton on the week. The stocks have 
increased by 2270 tons, and now amount to 123,884 tons, 
compared with 134,522 tons in the corresponding week of 
1914. 


Quotations. 


The following prices are quoted for Scotch 
makers’ iron :—Monkland, f.a.s. at Glasgow, No. 1, 69s.; 
No. 3, 67s. 6d.; Govan, No. 1, 68s.; No. 3, 66s. 6d.; 
Carnbroe, No. 1, 74s.; No. 3, 69s.; Clyde, No. 1, 75s. 6d.; 
No. 3, 70s. 6d.; Gartsherrie and Calder, Nos. 1, 76s.; 
Nos. 3, 7ls.; Summerlee, No. 1, 77s. 6d.; No. 3, 72s. 6d.; 
Langloan, No. 1, 77s.; No. 3, 72s.; Glengarnock, at 
Ardrossan, No. 1, 75s.; No. 3, 70s.; Eglinton, at Ardrossan, 
or Troon, No. 1, 70s.; No. 3, 69s.; Dalmellington, at Ayr, 
No. 1, 7ls.; No. 3, 69s.; Shotts, at Leith, No. 1, 76s.; 
No. 3, 7ls.; Carron, at Leith, No. 1, 77s. 6d.; No. 3, 
72s. 6d. per ton. 


Finished Iron and Steel. 


Active conditions prevail in the Scotch steel 
trade. Works are busily engaged with large orders both 
for the War-office and the Admiralty, and this class of 
work will keep these mills employed for a long time 
ahead. Makers report that specifications for plates are 
coming to hand freely, and there is great pressure for 
delivery on all sides, but the shortage of labour is hamper- 
ing outputs. Owing to the costs of raw materials, prices 
are very firm and may be quoted :—Boiler plates, £9 ; 
ship plates, £8 10s.; angles, £8 5s.—all per ton delivered 
or equal, less 5 per cent. The export demand for steel 
material is quiet, due in a measure to the high rates of 
freights and the lack of shipping facilities. Although the 
official export prices are for boiler plates £8 15s., ship 
plates £8, angles £8 5s.—all per ton f.o.b. Glasgow, less 
24 per cent.—-steel makers are not anxious to contract 
ahead, as, owing to the high costs of production, these 
prices afford little margin of profit. The various branches 
of the finished iron trade are busily employed. Black 
sheet makers have not many orders for the thin gauges, 
but they are well employed in the heavy departments, 
these sorts being turned out in large quantities to meet the 
requirements of the British and French Governments. 
Owing to the costs of production, makers have stiffened 
their prices, and are now quoting £9 7s. 6d. per ton, less 
5 per cent. for 7 to 11 B.G. for Glasgow delivery. The 
galvanised sheet trade continues quiet. The malleable 
iron trade is in a satisfactory position. A large number of 
Government orders are in the course of fulfilment, and 
these, in conjunction with a moderate amount of general 
work and export business, enable producers to keep their 
mills regularly employed. Only a limited amount of 
fresh business is being done at the current prices, which 
are based on £8 2s. 6d. per ton, less 5 per cent. for “‘ Crown” 
quality for local delivery, while mild steel bars are quoted 
£8 10s. per ton, less 5 per cent. Wrought iron and steel 
makers have not so far participated in the present activity 
in the iron and steel trades. The home demand is fairly 
satisfactory, but the export business leaves much to be 
desired. 


Advance in Ferro-manganese. 


The associated makers of ferro-manganese 
intimate an advance of £1 per ton in the price of the metal, 
making it £13 per ton net for 80 per cent, delivered at 
works in the Glasgow district. 


Coal. 


The Scotch coal trade generally continues very 
active. The chief feature during the past week was the 
rise in values, particularly in the West of Scotland, 
where the market appeared to be in rather an excited 
state. The scarcity of vessels for the export trade and the 
long time they are hung up at foreign ports, with the 
added danger of submarines, are all contributing to create 
a phenomenal situation in the coal industry. The demand 





is evidently in excess of the output, but the enhanced prices 
do not seem to diminish the demand, either on home or 
foreign account. All classes of coal are in active request, 
but the collieries are full up at present, and there is very 
little available coal. The aggregate shipments from 
Scottish ports amounted to 215,838 tons, compared with 
223,179 in the preceding week, and 297,240 tons in the 
corresponding week of last year. Ell coal is quoted f.o.b. 
at Glasgow, 15s. 9d. to 16s.; splint, 15s. to 20s.; naviga- 
tions, 16s. to 16s. 9d.; steams, 13s. 9d. to 15s.; treble 
nuts, 15s. 6d. to 16s.; doubles, 14s. to 15s.; singles, 
13s. 6d. to 14s.; best screened navigation coal is quoted 
f.o.b. at Methil or Burntisland, 16s. 6d. to'17s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


JupGING by the spurt in values of steam coals in 
the early part of this week a boom in the Cardiff coal trade 
is in prospect. Prices have for the past few weeks been 
gradually improving, and it was generally regarded at the 
end of last week that there was every likelihood of the 
prices then prevailing being well maintained if not being 
slightly improved upon. It was, however, something’ 
in the nature of a surprise to find on Monday, which is a 
day devoted usually to sounding values rather than to 
actual buying, that there was a jump in prices of 6d. to 
ls. per ton, to be followed by further advances. It is 
invariably the case that when values are hardening buyers 
show more keenness to get in and secure their supplies, 
and it is evident that the fear that supplies were likely to 
become even more difficult resulted in more than ordi- 
nary competiton for the little free coal that was available. 
Large and small coals responded to the demand and there 
is every indication that strong conditions will rule for some 
time, at any rate to the end of March, as the heavy supplies 
arranged for by the Admiralty for shipment to France run 
up to the end of March. Stems are generally reported to 
be very full, and the tonnage position is good. In fact, 
docks are so well off in the matter of ready steamers that 
congestion prevails, and this causes some inconvenience 
and operates to lessening the work that can be done under 
better circumstances. The fullness of colliery stems is 
working out to the disadvantage of shipowners, who have 
had to take rather lower freights, but rates have not fallen 
away very much, relatively speaking, and owners are 
fairly optimistic that immediately the existing congestion 
is reduced outward freight rates will recover their former 
strength. The miners have resolved to give notice ter- 
minating the present Conciliation Board agreement, 
which will therefore end on June 30th, and negotiations 
for new conditions are to be opened with the coalowners 
immediately. So far very little concern has been shown 
in commercial circles at this decision. It is generally 
felt that there will be no trouble with regard to the new 
agreement, and that, in fact, considering the importance 
of coal supplies from this district, a stoppage of work would 
never be permitted. 


Bute Docks Returns. 


Particulars of the trade done at the Bute Docks 
during 1914 have now been issued by the Cardiff Railway 
Company, and considering the conditions prevailing for 
the last five months of the year, and prior to that period 
there had been the strike of marine engineers and of fitters 
employed at the ship-repairing yards, the results are very 
satisfactory. 


Labour Matters. 


As expected, the delegates from all parts of the 
South Wales coalfield in conference on Saturday followed 
the lead of the Miners’ Federation of Great Britain, and 
passed a resolution instructing the Executive Council to 
tender notice to the coalowners on April Ist, terminating 
the present Conciliation Board. The Executive Committee 
will consequently forthwith lay before the coalowners 
its proposals with regard to a new agreement. The 
following reforms are to be sought :—(1) A minimum rate 
of 5s. per day to all workmen employed on the surfage of 
the collieries ; (2) an improved standard rate of wages to 
include 50 per cent. of the percentages now paid under the 
standard, and that 10 per cent. upon the new standard 
should form the minimum; (3) all workmen employed 
on the afternoon and night shifts to be paid a turn and 
one-fifth for each turn worked; (4) all hauliers, whether 
employed by day or by night, to be paid a uniform rate of 
wages. The main proposal to be put forward means that 
a new minimum is asked for, which is equivalent to 65 per 
cent. on the present 1879 standard. Assuming a man 
earned £1 working at the standard rate of 1879, the existing 
percentage of 60 would bring his wages to £1 12s. Under 
the new proposal 50 per cent. of the old standard is merged 
in order to create a new standard in consonance with the 
present conditions. Therefore the new standard would 
be equivalent to 30s. instead of 20s. The further proposal 
that there shall be a minimum of 10 per cent. on the new 
standard would add 3s. to his wages, making his total 
earnings 33s. If he obtained 60 per cent. on the old 
standard his earnings would only be 32s. One other 
matter was also decided, and that was that the contribu- 
tions of Federation members in South Wales should be 
increased from March Ist next to 6d. per week, thus bring- 
ing them into line with other districts. At the present 
time the members are only paying 3d. per week. The 
demand for increased wages is one that is being put forward 
by all classes of workers. The Taff Vale Railway yard and 
shopmen have resolved to ask for 5s. a week increase for 
all grades, to alleviate the distress caused by the increased 
cost of living, and they will meet again in about a week’s 
time “‘ for the purpose of deciding future drastic action.” 
The men state that they submitted their programme for 
improved conditions in March, 1914, and ever since the 
war started the company has contended that it can 
make no advances on the ground that the Government 
has taken over the control of the railways. Work on the 
docks, so far as the ordinary dock labourer is concerned, 
has not been so good, imports having fallen off recently, 
while the bad weather prevailing prevents cargoes of 
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Work in the dry docks 


pitwood: coming along to time. 
imployers 


and ship-repairing yards, however, is booming. 
are being practically inundated with orders. 


Current Business. 


The market opened on Monday with quite an 
exceptional amount of buying, the general anticipation 
being that prices were going higher, and in this respect 
market opinion was correct, as values jumped about Is. 
a ton in almost all descriptions, and since then prices have 
continued to rise. As regards superior Admiralty qualities, 
they are not yet quite as high as before the war started, 
but Monmouthshires, bituminous coals, washed coals of all 
descriptions are considerably higher. There is some- 
thing in the nature of a boom. There is a shortage of 
coals, and colliery salesmen have very little coal, if any, 
in many cases to sell, and it is a question whether in some 
directions prices are not unnecessarily inflated, inasmuch 
as the amount of actual business which has been arranged 
since the very early part of the week is exceedingly small 
in proportion to the quantity of coal which is being shipped 
on contract at prices which are 2s. to 3s. below what is 
now being quoted. At the same time the fact remains 
that anyone bound to ship has te pay up very stiffly in 
order to get any supplies that may be required. Best 
Admiralties are about 21s. to 22s. and superior seconds 
2ls. to 2ls. 6d. Ordinary second Admiralties have rela- 
tively shown a greater rise than better qualities, and 
whereas a week or two ago they could be obtained at 
18s. 6d., now it is very difficult to buy for prompt loading 
at less than 20s., while sellers are asking up to 20s. 6d. 
Even ordinary large steams are worth 19s. to 19s. 6d. 
In dry coals best descriptions range about 20s. 6d. to 21s., 
and the latter figure has been done, but ordinary drys have 
not appreciated so rapidly and can be bought at 18s., 
some colliery salesmen now quoting 18s. 6d. Monmouth- 
shires continue a very strong market on the basis of 
19s. 9d. to 20s. 3d. for best black veins, 19s. to 19s. 6d. 
for Western Valleys, and 18s. 6d. to 19s. for best Easterns. 
Bituminous coals are very irregular, forthe reason that so 
little coal is available and in some cases very fancy prices 
are being named. One of the best No. 3 Rhondda is 
quoted £1 for either large, through, or small coals, while 
others are nominally about 18s. 6d. to 19s. for large and 
l6s. 6d. to 17s. for smalls. No. 2 Rhondda is about 
17s. to 18s. for large and 15s. to 16s. for smalls, but sellers 
have no coals practically, and to some extent values are 
of a fictitious character. The question whether the 
difficulty of securing loading berths is likely to check the 
upward tendency of values is one that is not being for- 
gotten. 


this may cause increasing irregularity in values and 
inerease the difficulty of giving an adequate idea of prices. 
Washed nuts and peas are very firm, while smalls con- 
tinue to appreciate in value. Best bunkers are at the 
moment l6s. 9d. to 17s. and will probably go higher. 
Second qualities command I6s. 3d. to 16s. 6d.. and cargo 
sorts have risen from IIs. 6d. to 14s. to 13s. to 15s. for 
best descriptions. Colliery owners os from Monday last 
advanced the prices of house coal 2s. per ton at the pit 
mouth, so that prices are now 21s. to 22s. for best qualities 
and 19s. to 2ls. for lower grades. asaroti prices had 
been in operation over twelve months, but as in other coal 
districts collieries had increased their quotations 3s. to 5s. 
per ton, South Wales owners were being overwhelmed 
with orders, and in the words of one salesman they had to 
put up the price in self-defence. The householder buying 
his supplies from the ordinary merchant has now to pay 
28s. to 30s. for best coals delivered. Patent fuel is stronger, 
as the rise in smalls is an important factor in governing 
the value of fuel, which is now 21s. to 22s. The latter 
price has been done for prompt supplies, and one firm 
is now asking as much as 23s. Pitwood has been steadily 
improving, and as vessels have been delayed leaving 
Oporto values have risen to 31s. to 32s. Buyers are hold- 
ing off as also are sellers, who look for an advance of 2s. 
to 3s. before the week is out. 


LATER. 


The coal market, both in respect of large and small 
coal, is still soaring upwards, and the same question is 
now being asked as in the case of freight rates a week or 
two &go, viz., when is the top going to be reached ? So 
far as can be seen, the answer is as difficult to give in the 
matter of coal as it was in freights. There is every prospect 
of values going higher, but even supposing this does not 
happen to any very material extent, the chances of values 
falling away are very remote. The fact is very obvious 
that coals are in good demand; foreign dep6ts which have 
been kept low in supplies are practically cleaned out, and 
production at the collieries is decreasing. The shortage 
of output is the trouble in all the coalfields in the United 
Kingdom, but in South Wales its seriousness is now being 
realised more fully. Shortage of wagons, congestion on 
the railways all tend to the increasing difficulty of securing 
coals, and as a consequence to a rise in value. The only 
possible factor which could assail the position of the coal 
market is that of tonnage, which if it became very short 
wouid have an adverse influence on prices of coal, but it 
is generally reckoned that,seeing that supplies of tonnage 
at the present time are so good, there is every prospect 
of tonnage later being even more satisfactory. The 
main question, however, is that of shortage of labour 
and its influence’ on supplies. Admiralty coals have 
hardened since the earlier part of the week, and in the case 
of best qualities are quoted 22s. to 22s. 6d., but these 
figures fall short by about 6d. per ton of the price ruling 
a fortnight or so before the outbreak of the war. Superior 
seconds are now 21s. to 21s. 6d., and ordinary second 
Admiralties command 20s. 6d. to 21s. Dry coals have not 
altered materially except that ordinary qualities are now 
18s. to 18s. 6d. Monmouthshires of all classes are prac- 
tically out of the market, and owners have no coals for 
this month. Even for best Eastern Valleys 19s. has been 
paid and sellers now talk of 20s. They practically have 
no coal,or at any rate have difficulty in sparing a few 
hundred tons, with the result that they can afford to ask 
any figure. The tendency is generally to put on 6d. or 
Is. on the last transaction. Small coals have beaten the 
boom prices of 1913, when best bunkers were about 16s. 
to 16s. 6d. Now they are 17s. to 17s. 6d., and very little 
is obtainable at these prices, while second qualities range 





This is a difficulty which invariably crops up | 
on undue pressure, and it is not at all improbable that | 





about 16s. 6d. to 17s., as against 15s. 6d., the top price 
in 1913. Cargo sorts are up to 15s. for the best descrip- 
tions, and are on a par with the best price in the boom 
period of two years ago. Nuts, beans and all washed coals 
are sky-high, while patent fuel is strong at 21s. to 23s. 
and pitwood is tending upward. Prices are round about 
32s., though unconfirmed reports are current of sales at 
34s. and 34s. 6d., which are the prices that sellers expected 
to get before the week was out. 


Approximate Values. 

Steam coal: Best Admiralty large, 21s. to 22s.; 
best seconds, 20s. 6d. to 21s.; seconds, 20s. to 20s. 6d.; 
ordinaries, 19s. to 19s. 6d.; best drys, 20s. 6d. to 21s.; 
ordinary drys, 18s. to 18s. 6d.; best bunker smalls, I 6s. 9d. 
to 17s.; best ordinaries, 16s. 3d. to 16s. 6d.; cargo smalls, 
l4s. to 15s.; inferiors, 13s. to 13s. 9d.; washed smalls, 
14s. 6d. to 15s. 6d.; best Monmouthshire black vein large, 


20s. to 20s. 6d.; ordinary Western Valleys, 19s. 6d. to 
19s. 9d.; best Eastern Valleys, 18s. 6d. to 19s.; second 


3d. Bituminous coal : 


Eastern Valleys, 17s. 9d. to 18s. 
19s. to 


Best households, 21s. to 22s.; good households, 
2I1s.; No. 3 Rhondda large, 18s. 6d. to 19s.; smalls, 
16s. 6d. to 17s.; No. 2 Rhondda large, 17s. to 18s.; through, 
l6s. 6d. to 16s. 9d.; smalls, 15s. to 16s.; best washed 
nuts, 18s. to 19s.; seconds, 16s. 6d. to 17s. 6d.; best 
washed peas, l6s. to 16s. 6d.; seconds, 15s. to 15s. 6d. 
Patent fuel, 21s. to 23s. Coke: Special foundry, 30s. to 
33s.; good foundry, 27s. to 29s.; furnace, 20s. to 22s. 
Pitwood, ex ship, 31s. to 32s. 


Newport (Mon. ). 


The market in Monmouthshires opened this 
week with a strong tone, which has developed since in 
favour of sellers. Tonnage arrivals have been good, and 
there is considerable congestion at the docks. The better 
classes of large coals are practically out of the market, 
as colliery salesmen have no free coal of any substantial 
account, and buyers find it a hard task to pick up even 
odd lots. Small coals are also strong, with an improving 
tendency, while nuts and through coals are particularly 
good. House coals have been advanced to 20s. to 21s. 
for best qualities and 19s. to 19s. 6d. for seconds. Lron 
ore is about 25s. Approximate prices :—Steam coal : 
Best Newport black vein large, 19s. 9d. to 20s.; Western 
Valleys, 19s. to 19s. 6d.; Eastern Valleys, 18s. 6d. to 
18s. 9d.; other sorts, 17s. 9d. to 18s. 3d.; best smalls, 
13s. 6d. to 14s. 6d.; seconds, 12s. 3d. to 13s. Bituminous 
coal: Best house, 20s. to 21s.; seconds, 19s. to 19s. 6d. 
Patent fuel, 20s. to 21s. 6d. Pitwood, ex ship, 31s. to 32s. 


Swansea. 

The anthracite coal market has not displayed 
much change, though a fair amount of business has been 
transacted. Swansea Valley large is rather easy for early 
shipment, but red vein large is very steady. Machine- 
made coals continue a good market, but rubbly culm and 
duff are weak. Steam and bituminous coals rule firm in 
all classes, while smalls are harder and patent fuel is 
better. Approximate quotations :—Anthracite: Best 
malting large, 22s. to 24s. net; second malting large, 
20s. to 21s. 6d. net; big vein large, 17s. 6d. to 19s. 6d., 
less 2} per cent.; red vein large, 17s. 9d. to 18s. 6d., less 
22 per cent.; machine-made cobbles, 29s. to 30s. 6d. net ; 
French nuts, 3ls. to 35s. net ; German nuts, 3ls. to 34s. 


net; beans, 19s. 6d. to 21s. 6d. net ; machine-made large 
peas, 12s. 9d. to 13s. 3d. net ; rubbly culm; 3s. 9d. to 4s., 


Steam coal : 


less 24 per cent.; duff, 2s. 9d. to 3s. 3d. net. 
seconds, 


Best large, 19s. to 21s. 6d., less 24 per cent.; 


17s. to 18s. 6d., less 24 per cent.; bunkers, 14s. 6d. to 
15s. 6d., less 2} per cent.; smalls, 9s. to I1s., less 24 per 
cent. Bituminous coal: No. 3 Rhondda large, 20s. 6d. 
to 21s. 6d., less 2} per cent.; through and through, 
17s. 6d. to 18s. 6d., less 24 per cent.; smalls, 14s. 9d. to 
15s. 6d., less 2} per cent. Patent fuel, 18s. to 19s. 6d., 


less 2} per cent. 


Tin-plate Trade, &c. 

There is no change of note in the tin-plate trade 
this week, except that prices have advanced 6d. per box. 
The industry is still depressed, and a number of mills are 
only partly working. The output last week was 54,222 
boxes, as against 73,005 boxes in the previous week 
and 132,412 boxes in the corresponding period of 1914. 
Shipments, however, were better last week and amounted 
to 86,637 boxes, stocks at Swansea docks standing at 
308,039 boxes, as against 340,454 boxes at the previous 
week. The copper trade, spelter industry and _ steel 
works are all very actively employed. The following are 
the official quotations from the Swansea Metal Exchange : 
—Tin-plate, &c., quotations: I.C., 20 « 14 x a 2 sheets, 


15s. to 15s. 3d.; I.C., 28 x 20 x 56 sheets, 15s. 3d. to 
15s. 6d.; I.C., 28 x 20 x 112 sheets, 30s. to 30s. 6d.; 


20 « 112 sheets, 25s. Galvanised sheets, 
Block tin, £173 10s. per ton 
Copper, £62 12s. 6d. 
Lead: English, 


L.C. ternes, 28 
24 g., £13 to £14 per ton. 
cash, £153 per ton three months. 
per ton cash, £63 per ton three months. 
£19 5s. per ton; Spanish, £18 13s. 9d. per ton. Spelter, 
£39 10s. per ton. Iron and steel :—Pig iron: Standard 
iron, 55s. 103d. per ton cash, 56s. 24d. one month; hematite 
mixed numbers, 87s. 6d. per ton cash, 88s. one month ; 
Middlesbrough, 56s. 3d. per ton cash, 56s. 7d. one month ; 
Scotch, 62s. 3d. per ton cash, 62s. 9d. one month ; Welsh 
hematite, 95s. dd.; East Coast hematite, nominal; West 
Coast hematite, nominal. Steel bars: Siemens, £6 5s. 
per ton; Bessemer, £6 2s. 6d. to £6 5s. per ton. Steel 
rails, heavy sections, £6 17s. 6d. per ton. 


Newport Metal Exchange. 

The tone of the market continues strong, although 
barely so much actual business is reported. Values all 
tend to harden. Makers are all in a good position for some 
weeks to come, and show no disposition to enter into 
further obligations at the prices current. Welsh bars 
are 2s. 6d. higher and are quoted at £6 5s. for Siemens and 
2s. 6d. lower for Bessemer. Welsh hematite is in good 
demand and strong at 95s. to 96s. delivered works, iron 
ore being scarce and nominal at 27s. to 29s. Rails are 
better, heavy sections being £6 17s. 6d. to £7, and light 
sections 2s. 6d. to 5s. more. Tin-plates have risen strongly 
on the week to the basis of 15s. 3d. per box 14 « 20, 
Siemens and Bessemer. The inquiry for forward delivery 
is good, but business is difficult to get through. 





THE SETTLEMENT OF THE COAL DISPUTE. 


AFTER a conference held at the Great Northern Hotel, 
Leeds, on Tuesday, the 9th inst., which lasted for some five 
hours, a settlement of the dispute in the West Yorkshire 
coalfield was arrived at. The following statement was 
subsequently issued by the representatives of both masters 
and men :— 

The owners, with the object of avoiding the disas. 
trous consequences of a coal strike in a national 
crisis, will, during the continuance of the war between 
this country and Germany, concede the contention 
of the workmen’s representatives respecting the 
Conciliation Board’s resolutions, and will pay to 
workmen paid by contract the minimum wage fixed 
by the new award of his Honour Judge Amphlett, 
dated July 21st, 1914, plus 15 per cent. of not loss 
than two-thirds of the minimum wage, fixed for 
such workmen by Judge Amphlett’s original award 
of June 10th, 1912. Signed :—C. B. Crawshaw, jor 
the West Yorkshire Coalowners’ Association ; John 
Wadsworth and Herbert Smith, for the Yorkshire 
Miners’ Association ; and Robert Smillie and Thos. 
Ashton, for the Miners’ Federation of Great Britain. 

It is understood that the terms of this announcement 
will take effect from the next making-up day, and that 
the arrears will be paid on or before the second week of 
next month. 

It will be observed that the agreement is only of a 
temporary nature, since it will only be in force during the 
continuance of the war. After the cessation of hostilities 
there is little doubt that the matter will be again opened 
up by the masters, whose public-spirited action at the 
present moment is to be highly commended. 








CHEETOS. 


SAMUEL BARTON WORTHINGTON. 


At the ripe age of ninety-four the death occurred on 
Monday last of Mr. Samuel Barton Worthington, who 
was perhaps the only remaining pioneer of railway engi- 
neering. Mr. Worthington was articled to Joseph Locke, 
who was the engineer in charge of the Liverpool to Bir- 
mingham line. Together these two engineers were also 
intimately concerned with the construction of the Man- 
chester and Sheffield Railway, the London and Southam)- 
ton Railway, and the line from Lancaster to Preston. 
Mr. Worthington was also employed on the survey of the 
scheme for a railway from Carlisle to Edinburgh and 
Glasgow. Later he went to France and took part in the 
construction of the first line in that country from Paris 
to Rouen, and in 1840 was appointed engineer to the line, 
which was opened in 1845. The construction of the railway 
was carried out by Thomas Brassey and William Mac 
kenzie ; the workmen were chiefly English, and the loco- 
motives were built by an English company in workshops 
at Rouen. Subsequently Mr. Worthington was appointed 
engineer to the London and North-Western Railway 
Company, from which post he retired in 1886. One of his 
sons, Mr. W. B. Worthington, M. Inst. C.E., is the present 
engineer to the Midland Railway Company, and his second 
son is the secretary of the Institution of Mechanical 
Engineers, while a third son is a member of a firm ot 
solicitors in Manchester. 

Mr. Worthington was hale and hearty to the end of 
his life, and lived at Bowden, in Cheshire. 





FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Tue INstITUTION oF LocoMoTIVE ENGINEERS.—Caxton Hall, 
Westminster. Annual general meeting and presidential address 

Puysicat Society oF Lonpon.—The annual general meeting 
will be held at the Imperial College of Science, Imperial Institute- 
road, South Kensington, S.W. ‘On the Criterion of Stee! 
suitable for Permanent Magnets,’ by Professor Silvanus P. 
Thompson, F.R.S.; “‘ A Galvanic Cell which Reverses its Polarity 
when Tlluminated,’ * by Mr. A. Campbell Swinton ; ‘* An Inves- 
tigation on the Photographie Effect of Recoil Atoms,”’ by Messrs. 
A. B. Wood, M.Sc., and A. I. Steven, M.A., B.Se. 8 p.m. 
Editing Committee meeting at 7.15 p.m. Council meeting at 
7.30 p.m. 

Roya InstiruTion oF Great Brirarn.—Albemarle-street, 
Piccadilly, W. The evening discourse will be delivered by Mr. 
William 8. Bruce. The subject is ‘‘ Recent Advances in Oceano- 
graphy.” 9 p.m. 

SATURDAY, FEBRUARY 13ru. 

Tue NortH oF ENGLAND INsTITUTE OF MINING AND MECHA- 
NICAL ENGINEERS.—In the Wood Memorial Hall, Newcastle- 
ry Tyne. The following papers will be open for discussion : 

‘A Portable Electrical Gas-detecting Device for Use with 
Miners’ Lamps,” by Mr. George J. Ralph; “ Notes on Coal- 
mining in the State of Illinois, United States of America,” by 
Mr. Samuel Dean; ‘“‘ Hydraulic Stowing in the Gold Mines of 
the Witwatersrand,” by Mr. B. C. Gullachsen ; ‘* The Maikop 
Oilfield, South Russia,’ by Mr. William Calder ; ; “ The Killing- 
worth Colliery, New South Wales, Explosion,” by Mr. James 
Ashworth ; ‘“* Coal- “mining in the State of Pennsylvania, United 
States of America,” by Mr. Samuel Dean. The following papers 
will be read or taken as read :—“‘ The Lateral Friction of Wind- 
ing Ropes,” by Mr. H. W. G. Halbaum ; “ Winding Engine 
Signals,” by Mr. Wilfrid H. Davis. A mine-signalling apparatus 
will be exhibited, described and demonstrated by the Sterling 
Telephone and Electric Company, Limited. 2 p.m. 


MONDAY, FEBRUARY 15ru. 

INsTITUTION OF PostT-OFFICE ELECTRICAL ENGINEERS : 
Lonpon CenTRE.—At the Institution of Electrical Engineers. 
A paper will be read by Mr. L. B. Turner on “ Wireless Call 
Devices.” There will also be a demonstration. 6 p.m. 

Roya Society or Arts.—John-street, Adelphi, London, 
W.C. Fotnergill Lecture. ‘‘ Motor Fuels,” by Professor Vivian 
B. Lewes. Lecture I. 8 p.m. 


TUESDAY, FEBRUARY 


INSTITUTE OF MARINE ENGINEERS.—The Minories, Tower- 
hill, London, E. Discussion on “ Screw Propellers.”’ 8 p.m. 

THE ILLUMINATING ENGINEERING SocteTy.—At the House of 
the Royal Society of Arts, John-street, Adelphi, London. A 
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discussion on ‘The Development and Design of Lighting 
Vixtures in Relation to Architecture and Interior Decorations 
will be opened by Mr. F. W. Thorpe. 8 p.m. 


WEDNESDAY, FEBRUARY 17ru. 


Royat Socrety oF Arts,—John-street, Adelphi, London, 
‘*The Decorative Textile Industries and the Designers’ 


WiC. 
Relation Thereto,” by Mr. Arthur Wilcock. 8 p.m 
RoyaL MeErTEeoROLoGICAL Society.—At the Surveyors’ 


Institution, 12, Great George-street, Westminster. ‘* Observa- 
tions of the Upper Atmosphere at Aberdeen by means of Pilot 
Balloons,” by Mr. A. E. M. Geddes ; ‘‘ The Influence of Weather 
Conditions upon the Amounts of Nitric Acid and of Nitrous 
Acid in the Rainfall at Melbourne, Australia,’ by Mr. Valentine 
«i. Anderson, 7.30 p.m. 


NOTTINGHAM Society OF ENGINEERS.—At the ‘‘ Welbeck ”’ 


Hotel, Milton-street. ‘* The Apprentice Question,” by Prof, 
«. H. Bulleid. 7.30 p.m. 

THURSDAY, FEBRUARY I18ru. 
Tue Macaint Toon AND ENGINEERING ASSOCIATION, 


Limitep.—-Caxton Hall, Westminster. Fourth annual meeting. 
3 p.m. 

[pswicH ENGINEERING Society.--Paper by Mr. V. Garside, 
of Rochdale, on ‘* Gear Cutting.” 

Tae Concrete Instirute.—At Denison House, Vauxhall 
Bridge-road, Westminster. Mr. ‘l, A. Watson will read a paper 
entitled “‘ Economy in Reinforced Concrete Construction.” 
7.30 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS. 
of the Royal Society of Arts, John-street, Adelphi, W.C. The 
following paper will be read :—‘* The ‘Cracking’ of Oils, 
with a view to Obtaining Motor Spirit and other Products,” 
by Mr. William A. Hall, 8 p.m. 


FRIDAY, FEBRUARY 


DieseEL ENGINE Users’ AssocraTIon. 
Electrical Engineers. 

Roya. InstTiruTion oF GREAT Brirarn.-—Albemarle-street, 
Piccadilly, W. The Friday evening discourse will be delivered 
hy Professor Henry E, Armstrong, F.R.S. The subject is 
"The Visit of the British Association to Australia.” 9 p.m, 


At the House 


197TH. 
-At the Institution of 


MONDAY, FEBRUARY 22np. 

Koyat Scorrish Society or Arts.—In the Society’s Hall, 
No. 117, George-street. Keith Lectures, 1915.  * Electric 
Waves and the Principles of Wireless Telegraphy and Tele- 
phony.” Lecture IV. By Dr. J. Erskine-Murray., 8 p.m. 

ENGINEERING GOLFING Socrety.—At the House of the 
Institution of Civil Engineers. Annual general meeting. 12 noon. 


WEDNESDAY, FEBRUARY 24ru. 

Tue INSTITUTION OF RAILWAY SIGNAL ENGINEERS.—At the 
Institution of Electrical Engineers, Victoria Embankment, 
London. Annual General Meeting. ‘‘ A Review of the Art of 
Signalling, and some Suggestions,” by Mr. A. F. Bound. No 
time stated. 


WEDNESDAY anp THURSDAY, MARCH 241TH anp 25ru. 


INsTITUTION OF Navat ArcuHITECTs.—In the Hall of the 
Royal Society of Arts, John-street, Adelphi, W.C. The annual 
meetings of the Institution. The Marquis of Bristol, R.N., 
President, will occupy the chair. Owing to the continuance 
of the war, the annual dinner and evening reception will not 
take place. 

THURSDAY, FEBRUARY 25ru. 

or EvectrricaL ENGINEERS.-—Victoria 
Embankment, W.C. * Electricity Applied to Mining,” by Mr. 
C, P. Sparks. At 8 p.m. This paper is being read at the York- 
shire Loeal Section, Philosophical Hall, Leeds, on Wednes- 
day, February 24th, at 7 p.m.; at Neweastle, at the Mining 
Institute, on Monday, March Ist, at 7.30 p.m.; at Birmingham, 
the University, Edmund-street, on Wednesday, March 3rd. 
at 7.30 p.m.; and at Manchester on Tuesday, March 9th, at 
the Engineer’s Club, 17, Albert-square, at 7.30 p.m. This paper 
will also be taken after the address by Mr. D. E. Roberts at 
the South Wales Institute of Engineers, Park-place, Cardiff, 
on Tuesday, February 23rd, at 5 p.m. 
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Conrracts.—The Underfeed Stoker Company, Limited, has 
recently received orders for eighty-eight stokers of various types, 
these coming from fourteen separate customers. Thirteen of the 
stokers are for electricity works, and are all repeat orders. No 
less than sixty-one of the stokers are to go abroad for various 
industries, and thirty-six of the sixty-one are for tea driers. 

A contract for a large quantity of Osram lamps has been 
placed with the General Electric Company, Limited, by the 
Bibby line of steamers.—The Stirling Boiler Company, Limited, 
informs us that during January it received the following orders : 
-—-For one Stirling boiler for the Newcastle and District Electric 
Lighting Company, Limited ; for two Stirling boilers for the 
Admiralty for Portsmouth Dockyard ; for four boilers for the 
Coarporation of Huddersfield ; for five boilers from a large firm 
of ordnance makers in the North. All these were repeat orders. 

-4; R. Brown, McFarlane and Co., Limited, Glasgow, have 
plaeed an order with Edward Bennis and Co., Limited, of Little 
Hulton, Bolton, for sixteen mechanical stokers and self-cleaning 
compressed air furnaces, also a bucket elevator and conveyor, 
weighing machine, &c., for a paper mill in Japan. 

Furnaces FOR INDUSTRIAL PuRPOsES.—On Monday last 
Dr. J. O. Arnold opened an exhibition of gas-fired furnaces in 
Sheffield, which has been organised by the firm of Brayshaw 
Furnaces and Tools, Limited, of Manchester. Furnaces for 
numerous purposes are on view, including annealing furnaces 
of new design for bars up to 16ft. long, furnaces for melting metal 
for hardening and tempering. The appliances are heated by 
both air blast and natural draught. The former are fitted with 
the Brayshaw burner as used in the Royal Mint. Amongst other 
exhibits worthy of special mention are a number of small 
furnaces made by G. Meker and Co., France, and the various 
types of temperature measuring and recording instruments 
supplied by the Cambridge Scientific Instrument Company. 
The new two-colour quadruple thread recorder shown by the 
latter firm marks an important development in this class of 
instrument. By means of a simple modification of the thread 
mechanism it has been made possible to obtain four records 
simultaneously whilst retaining the compactness and robust- 
ness of the double-thread instrument. Two differently coloured 
threads are employed and a rocking mechanism brings them 
alternately under the galvanometer booms. In this way each 
galvanometer traces two differently coloured records. The 
clockwork mechanism is arranged to switch in successively 
and in rotation two pairs of thermo-couples, so that four inde- 
pendent, continuous, and clearly distinguishable records are 
obtained side by side on one chart. Another advantage for the 
quadruple recorder is that the zeros of all four galvanometers 
may be set up by the use of two scale control boards only, 
instead of four as usually required. The exhibition will remain 
open for some weeks and a series of lectures will be given on 
pyrometry, the quenching of steel, and experiments on gas 
burning, all of which should prove specially attractive to engi- 
neers in Sheffield, 





BRITISH PATENT SPECIFICATIONS. 


When an i tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





INTERNAL COMBUSTION ENGINES. 


29,407. December 20th, 1913.—ImMPpROVEMENTS IN CYLINDERS, 
F. W. Lanchester, 53, Hagley-road, Birmingham, and the 
Daimler Company, Limited, Coventry. 

This specification describes improvements in the heads or 
cylinder covers of engines of the sleeve valve type. The head 
consists of two parts, an external cylindrical portion A fitting 
accurately within the sleeve valve C and an internal conical 
portion B. The top of the part A is formed with a flange, which 
is pulled up against a flange D provided on the cylinder casting. 


N° 29,407 





The lower edge of the same part is thinned down, and is slit 
at two places, as at E. These slits are arranged to come midway 
between the inlet and exhaust ports F G, and are continued into 
the conical portion B of the head. The two portions are brazed 
or welded together where they contact. The lower portion of 
the head is thus in the form of a flexible skirt. The pressure of 
the explosion acting on this keeps the joint tight. The space H 
is in communication with the water jacket. The sparking plug 
is serewed in at J.—January 20th, 1915. 


PUMPING AND BLOWING MACHINERY. 


11,029. May 5th, 1914.—CentTRiFUGAL Fan, Oswald Stott, 
Ruskin Chambers, Corporation-street, Birmingham. 

This fan is intended to deliver two gases of different densities 
at the same pressure, and is particularly intended for delivering 
producer gas and air to the burners of gas-heated furnaces. The 
equality of pressure is secured by suitably proportioning the 
two runners A B employed. A is the air runner and B the gas 
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runner. They are mounted on a common shaft within the same 
casing, but are separated by a partition C, the bearing in which 
for the runner shaft is gas-tight. The runner A draws air in 
through the axial port D. A semi-circular hood FE, carrying an 
end bearing for the runner shaft, partially covers this port. 
The gas is delivered to the runner B through a similar axial 
port from the elbow F. GH are respectively the outlets for 
the air and gas.—January 20th, 1915. 


DYNAMOS AND MOTORS. 


1341. January 17th, 1914.—IMPROVEMENTS IN AND RELATING 
Tro DyNAMO-ELECTRIC Macuinrs, Albert Henry Midgley 
and Charles Anthony Vandervell, both ef Warple Way, 
Acton Vale, Middlesex. 

This invention relates to dynamos for charging a battery of ac- 
cumulators and for lighting on motorcars. It also actsasa motor 


for starting the engine. There are two illustrations, and the accom- 
panying diagram is one of them, The machine is constructed with 





four poles A A and B B, all of which are wound, and there are two 
separate armature windings on the same armature, viz., a four- 
pole armature winding and a two-pole armature winding, used 
in conjunction with two separate commutators C and D and ono 
commutator C, viz., that used in conjunction with the four-pole 
armature winding being provided with four brushes E E E E 
arranged between the poles and connected to the windings B' B! 
on one pair of opposite poles, whilst the other commutator D, 
viz., that used in conjunction with the two-pole armature wind- 
ing, is provided with two pairs of double brushes F F arranged 
under the other pair of opposite poles A A and connected to 
the windings A! A! on the latter poles. Use is made of a change- 
over switch G, by means of which the field windings B' B', 
co-operating with the four-pole armature winding or the wind- 
ings A! A! co-operating with the two-pole armature winding, 
connected with the battery of accumulators H as series and 
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shunt windings respectively. When the switch is on the con- 
tact K, namely, in the position in which the field windings B‘ B! 
used in conjunction with the four-pole armature winding are 
connected to the battery, the machine runs as a four-pole series 
motor, the two poles B B provided with the field windings being 
of the same polarity, whilst the other two poles A A act as the 
poles of the opposite polarity. When the switch is on the con- 
tact L the windings B' B' on the poles B B are disconnected 
from the battery and the latter is connected in parallel with the 
tield windings A! A! on the poles, the machine now acting as a 
generator constructed in the manner described in another 
specification. In this machine no current is generated in the 
two-pole armature winding when the machine runs as a motor, 
and, vice versa.—January 20th, 1915. 


SWITCHGEAR. 


January 12th, 1914.—IMPROVEMENTS IN ELEcTRIC 
Resistances, Harry Snowdon, of 285, Lewisham High-road, 
St. John’s, London, S.E. 

The object of this invention is to provide an ohmic resistance 
consisting of a small number of parts which shall be readily 
dismountable and yet afford sound mechanical construction 
and efficient contact between the current conveying terminals 
and the resistance body itself. The tubular resistance body 
consists of a cylinder A clamped between contact plates B and C. 
To the contact plate B is riveted a rod E, which passes 
through the body. The contact plate C consists of an annulus 
provided at its inner marginal portion with an upwardly extend- 
ing flange J whose diameter is slightly less than that of the bore 
of the resistance body, and with a preferably bent-up, radially 
extending lug K for the attachment of a lead. M is a corrugated 
washer made of hard springy bronze interposed between the 
contact plate C and a base N of insulating material serving the 
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twofold purpose of a mechanical support for the resistance as a 
whole and of an insulator between the spring washer M and a 
nut O screwing on to the threaded end F of the rod E. The 
rod E extends through the base N and is furnished with a washer 
P and a soldering tang Q disposed between the nut O and the 
base. R is a cylindrical distance piece of insulating and heat- 
resisting material grooved as at R' and threaded on the rod E 
and serving to prevent accidental contact between the rod and 
the contact plate C or washer M. Apertures Q in the con- 
tact plate B in combination with the passages in the corrugated 
washer M and the grooves R! in the distance piece R permit the 
free circulation of air through the resistance body, thus keeping 
the latter cool when in use and obviating the decrease of ohmic 
resistance which would otherwise take place consequent on 
increase in temperature of the body A. There are two other 
illustrations.—January 20th, 1915. 


3217. February 6th, 1914.—-IMPROVEMENTS IN AND RELATING 
to Locks FoR HANDLES FOR CONTROLLERS AND THE LIKE, 
The British Thomson-Houston Company, of 83, Cannon- 
street, London, E.C., a communication from the General 
Electric Company of America. 

This invention has reference to a handle for controllers and 
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the like, and more particularly to means for locking a controller 
handle to the controller shaft. A is the handle which is shown 
as a controller handle provided with a hub B having a socket 
B', preferably oblong in transverse section, within which a 
shaft C may be received. One of the inner end walls of the 
socket is inclined at D. A wedge E is adapted to be received 
in the socket between the inclined wall D and the shaft C. A 
spring F, mounted on the handle, engages a transverse slot G 
in wedge E and is biassed to force the wedge home into position 
between the inclined wall and the shaft in order to securely 
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lock the handle to the same. The wedge is provided on either 
side with slots or grooves H, within which are received the inner 
ends of screws K which pass through the hub of the handle and 
which keep the wedge in position within the slot when the 
handle is removed from the controller shaft. The upper end 
of the wedge E is provided with a notch or opening L, which is 
adapted to receive the end of the reverse lever or any other con- 
venient device for prying the wedge out of locking position when 
it is desired to remove the handle.—January 20th, 1915. 


AERONAUTICS. 


13,021. May 27th, 1914.—ImPROVEMENTS IN AEROPLANES, 
H. L., A. E. and H. O. Short, 56, Prince of Wales-mansions, 
Queen’s-road, Battersea Park, London. 

In this machine the fuselage extends in front of the wings 
to a considerable amount, so as to give the pilot and passenger 
a clear view around and below them. To avoid obstructing 
the view, the engine A is placed well towards the rear of the 
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wings and is coupled direct to the propeller by means of a 
shaft B, passing beneath the pilot’s and passenger's seats. It 
is claimed that this disposition of the parts also facilitates the 
structure of the whole machine and improves its stability.— 
January 20th, 1915. 


TRANSMISSION OF POWER. 


8263. April Ist, 1914.—IMPROVEMENTs IN TooTHED WHEELS, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London, E.C. 

This is a helical gear wheel composed of a number of toothed 
dises A separated by friction discs B. While the toothed dises 
are free on the shaft the friction discs are keyed thereto. All 
the dises are pressed against a fixed abutment C by a plate D 
keyed slidably on the shaft and acted upon by a spring. When 
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the wheel is in use the pressure on the teeth tends to increase 
the pressure and friction between the discs A B. It is claimed 
that the arrangement secures a uniform distribution of the 
load on the teeth, for should one portion of the tooth receive 
more load than the rest it will slip until uniformity is again 
reached.—January 20th, 1915. 


MINES AND METALS. 


15,456. June 26th, 1914.—ImMPROVEMENTS IN ELECTRODES 
ror Etectric Furnaces, Florentine Joseph Machalske, 
of the New Cumberland House on South Marguerite-street, 
in the City of Plattsburg, America. 

A is a casing, preferably of sheet iron. B is a plurality of 
carbon rods within the casing. These rods may be of ordinary 
carbon or may be of artificial graphitic carbon or graphite. 
Within the casing, and filling the spaces around the carbon rods, 
is a filler C of magnesium oxide, or, as found in a state of Nature, 
dolomite, calcium magnesium carbonate (MgCaC,0,). This 
magnesium oxide, before being placed in the casing, is mixed 
with a suitable binder, such as hot tar or silicate of soda, only 
enough of the binder being used to form the oxide into a cohering 


mass, The oxide with its binder is tamped in place within the 





easing so as to fotm a solid mass, and after the casing is filled, 
the electrode is haked so as to expel all the moisture therefrom. 
The carbon rods are provided with electric connections D at one 
end, so that they can be connected to a source of electric current, 
the whole constituting a movable electrode of the block type. In 
operation the electrode is used in an electric smelting furnace in 
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the ordinary way, the lower end of the electrode being applied to 
the charge. As the current is supplied to the electrode it passes 
through the carbon rods, heating their lower ends to incan- 
descence and heating the surrounding magnesium oxide also to 
incandescence.—January 20th, 1915. 


ORDNANCE AND ARMOUR. 


7351. March 23rd, 1914.—Apparatus For LOADING HEAVY 


ORDNANCE, R. H. 8. Bacon and R. Redpath, the Coventry 
Ordnance Works, Limited, Coventry. 
This improvement relates to the design of the cage employed 
for raising the projectile and charge of powder from the working 
The cages A move 


chamber to the gun. vertically on guide 
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rails B and are provided with platforms C and seats D. On the 
latter men sit in such a position that they may readily operate 
the handles E F, the former of which controls the transference 
of the charge on to the shell tray G, while the latter controls the 
ramming.—January 20th, 1915. 


MISCELLANEOUS. 


January 12th, 1914.—IMPROVEMENTS CONNECTED WITH 
THE SUPPLY OF REAGENTS IN THE PURIFICATION OF WATER, 
F. P. Candy, The Homestead, Mulgrave-road, Sutton, 
Surrey. 

This specification deals with means of adding a solution of 


782. 








sulphate of alumina to water carrying finely divided suspended 
matter in order to coagulate this matter, all in connection with 





mechanical filters. A is a chamber stocked with pieces of 
sulphate of alumina, Water is admitted to this chamber as 
hereafter explained, and the heavy saturated solution is drawn 
off by the pipe B into the chamber C. The water to be purifie«| 
flows through the conduit D, in whieh is formed a Venturi 
contraction. A pipe E leads a portion of the water into thw 
chamber C, where it is discharged gently just above a shelf |’. 
The heavy saturated solution collects beneath this shelf and 
the incoming water picking up a little of it rests on top of i; 
and is taken off by the pipe G and returned to the conduit 1). 
A portion of the weak solution is drawn off by the pipe H, the 
end of which is just below the level of the shelf F, and is delivere:| 
into the chamber A, the flow being presumably maintaine:| 
automatically by reason of the difference of specific gravities. 
J is an overflow pipe for use when the chamber A is bein, 
restocked, and K is an emptying pipe.—January 20th, 1915. 








UTILISING ENEMY PATENTS. 


The following list of British patents, which have bee, 
granted in favour of residents of Germany, Austria, 0) 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon Britis! 
subjects the right to manufacture under enemy patents, ay:/ 
is specially compiled for THe ENGINEER by Lewis Wn. 
Goold, chartered patent agent, 5, Corporation-street, Birminy 
ham. It is desirable in the first instance to obtain the lates; 
particulars upon the Patents Register. If any patent liste:/ 
has been assigned to a non-enemy proprietor the law does nv 


apply. 


On each of the patents given below £81 have been pai: 
in renewal fees. 


‘ No. 6591/02.—-Ordnance ; loading appliances. Relates to a 
device for transferring the ammunition from the hoist to tly 
loading position. Krupp, F., Germany. 

No. 6844/02.—Impregnating wood and other materia! 
Relates to a method of impregnating wood and other porou 
materials, such as peat, paper, artificial stone, and felt. Th. 
wood or the like is subjected to air at a certain pressure—say, 
5 atmospheres. It is then treated with the impregnating liquid 
at a greater pressure—say, 15 atmospheres. The pressure is 
then allowed to fall to atmospheric pressure or below it. Huls 
berg and Co., Berlin. 

No. 6976/02.—Motor road venicles. To provide for the 
suction of air through the cooling apparatus of motor vehicle 
the motor is enclosed in an air-tight casing fitted at the front 
with a water-cooler, and at the back with a ventilator. The 
ventilator, which is constructed with vanes arranged on the 
circumference of the fly-wheel of the motor, sucks air 
through the cooler and delivers the heated air, together with 
the exhaust from the motor, below the body of the vehicle. 
This arrangement prevents the exhaust from inconvenienciny 
the occupants of the vehicle, and also avoids the formation of a 
vacuum behind the vehicle, so that the dust is not whirled up. 
Maybach, W., Germany. 

No. 7750/02.—Coin-freed apparatus; gas meters. Relates 
to automatic coin-freed gas meters in which the two types, viz., 
that in which the gas supply is opened and shut off by the direct 
action of a valve and that in which a movable drum, bellows, 
or the like is released and stopped to open and shut off the 
supply are combined. Aron, H., Germany. 

No. 7949/02.—Printing machines; delivery apparatus ; 
cylinder machines with plane printing surfaces. Relates to 
take-off apparatus for cylinder machines. Rockstroh, W. M., 
Germany. 

No. 7986/02..—-Ammunition ; fuzes for projectiles. Relates 
to devices in which the ignition of the bursting charge is regu- 
lated to take place when the projectile strikes the target, or only 
after a certain interval of time. Krupp, F., Germany. 

No. 7995/02.—Electrolysis; metals, depositing. Dense 
tough even deposits are obtained from solutions containing 
ether, sulphuric acids or metallic salts of these acids. The free 
acids may be used with anodes of the metal to be deposited. 
Copper ethyl sulphate may be used, mixed with copper methy! 
sulphate and a little free ethyl sulphuric acid, or with sodium 
ethyl sulphate, or with copper sulphate. Or a solution of 
barium ethyl sulphate may be added to one of copper sulphate 
and the liquid filtered off from the precipitated barium sulphate. 
Nickel ethyl sulphate may be mixed with sodium sulphate and 
ammonic chloride, Nickel chloride is used with sodium ethyl 
sulphate. Langbein and Co., G., Germany. 

No. 8220/02.—Platen printing apparatus. Relates to means 
for stopping and starting the machine and for preventing acci- 
dents to the attendant. Rockstroh, W. M., Germany. 

The invention is mainly 


No. 8858/02.—Electric igniters. 
applicable to igniting in explosion engines. Hellmann, H. W., 
Berlin. 

No. 9797/02.—Calculating apparatus. Schuster, E., Berlin, 


S.W 

No. 9866/02.—Ordnance ; field carriages. Relates to recoil 
springs. The recoil spring is built up from a number of sections 
which directly abut upon each other, overlapping during recoil 
being prevented either by oppositely winding adjacent sections 
or by bending into a closed ring one or both of the adjacent ends 
of the springs. Krupp, F., Germany. 

No. 10,150/02.—Matches. Relates to apparatus for collecting 
finished matches in matchmaking machines. Czerweny, F., 
Austria. 

No. 10,151/02.—Matches. Relates to apparatus for inserting 
match sticks into the carrier belts, &c., of matchmaking machines. 
Czerweny, F., Austria. 

No. 10,878/02.—Centrifugal sorting apparatus; separators 
for granular and pulverent bodies. Flour grits, cocoa, paints, 
colouring matters, dyes, brick dust, &c., are sorted or concen- 
trated by being carried in a current of air through a serpentine 
or zig-zag conduit provided with a series of outlets controlled by 
valves. The conduit is curved in one plane only, and is pre- 
ferably of rectangular section. Kakao-Compagnie Theodor 
Reichardt Gesellschaft mit beschrankler Haftung, Germany. 

No. 10,896/02.—Drying cloths, lacquered goods, &c. A 
method of drying lacquered goods, cloths, linen, &e., consists in 
exposing them in a suitable chamber to direct and diffused light 
from an electric aré lamp, with or without an additional heating 
agent. Junghans, A., Germany. 

No. 11,162/02.—Ordnance ; mounting. Relates to recoil 
apparatus and provides a construction whereby the apparatus 
can be readily taken to pieces. Krupp, F., Germany. 

No. 11,397/02.—Ordnance ; breech mechanism. The con- 
struction according to this patent causes the closing movement 
of the breech-block to be gradually slower, and therefore more 
powerful, notwithstanding that the operating lever is moved at 
a uniform speed? Ehrhardt, G., Germany. 
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RUSSIA AND HER TRADE. 


Russta is one of the few countries which has always 
profited by war. No matter whether she has been 
victorious or not, no matter whether she has acquired 
territory, as she usually has in the result, war has 
invariably had a chastening effect on the nation, and 
has, as it were, purified her internal life, has been the 
direct cause of the introduction of reforms, and, gener- 
ally, of political, social, and economic improvement. 

To take only two instances, the Crimean War was 
the direct and proximate cause of the emancipation 
from serfdom of the Russian peasant, and the Japanese 
War had the institution of the Duma for its immediate 
result. 

It is more than probable that the present war will 
be far-reaching in its effects on that Empire. Already 
it has worked one very remarkable reform; it has 
heen the pretext for the introduction of compulsory 
temperance. To say that the lower classes of Russia 
were, until the other day, an intemperate people 
would perhaps be scarcely correct or accurate. It 
would be more in accordance with the facts to describe 
them as a joyous nation, addicted to many feasts 
and holidays, whose method of celebrating these 
joyous occasions was to get drunk. In the ordinary 
way the Russian peasant has no craving for alcohol, 
nor does he find it necessary to take stimulants with 
his meals. Properly speaking, the Russian leads 
normally the life of a total abstainer; but this even 
tenor of his way is subject to violent interruption 
hy intermittent bouts of intoxication. This is the 
reason why the suppression of alcohol has been so 
comparatively easy to effect. The ordinary regular 
life of the Russian peasant and working man has 
suffered no change; it is the intermittent bouts of 
drunkenness that have been stopped. 

By this compulsory sobriety the nation may be 
expected to gain enormously in efficiency and in 
industrial power. The industrial output will be 
increased to an incalculable extent. The difficulty 
encountered hitherto by the foreign ‘ adventurer ”’ 

we use the term in its old and best sense—was to 
find labour on the regular and trustworthy supply 
of which he could depend. It has been said that the 

tussian calendar year consisted of 365 days, among 
which 360 were saints’ days and great holidays. In 
former times, having a holiday meant, in Russia, 
getting drunk. 

This condition of things seriously interfered with 
the regular and normal working on modern lines of 
factories and mines. We know that at least one 
enterprising and indomitable American mining engi- 
neer had the courage to advocate the total abolition 
of holidays in a report which was considered so inter- 
esting that it was brought to the notice of the Govern- 
ment less than a year ago. 

When the war is over, and provided it ends in the 
manner which appears to most of us as the only 
possible way, the population of the Russian Empire, 
already close on 180 millions, will probably exceed 
200 millions; nor is that all. The importance of 
that Empire as the leading and, so to say, presiding 
Slavonic State will be increased beyond all proportion, 
for the Slavonic world will become a new and import- 
ant factor in Europe, and the Slavonic races will at 
last play their legitimate part in the affairs of the 
world. The races so long crushed and subjugated by 
Turks, Austrians, and Germans will come into their 
own and develop industries, natural resources, and 
new forms of civilisation and culture. There is no 
exaggeration in saying that the defeat of the German 
and Austro-Hungarian Empires will involve the 
awakening of what is virtually for economic purposes 
a new race, a new world-force, and that new world- 
force will be Slav. This awakening, this renascence 
of Byzantium, only on a much larger scale and under 
much more favourable conditions than of yore, will 
entail an amount of work so stupendous that the 
imagination is unable to grasp what it means. It 
means the reclamation of the entire Balkan Penin- 
sula and the whole of Asia Minor ; it means new roads, 
new harbours, new railways, new mining enterprises, 
new industries. 

Already Russia is a sort of America ; she is a world 
unto herself, and has within the confines of her 
dominions everything she can possibly require. She 
has the precious metals, the ores needed for industry, 
especially iron and copper; she has the mineral 
fuels, coal and oil. Her fertile soils can produce 
every conceivable kind of natural product. What 
must not such a country become? For it is not 
merely a world to itself. With its attendant Slavonic 
satellites, it is almost asolar system. The area of the 
Empire is in the neighbourhood of nine million square 
miles, with a forest area estimated at over 800 million 
acres. This vast Empire is still in its economic and 
industrial infancy. Some fifty years ago or, say, 
two generations, the bulk of the population was 
composed of serfs ; there were practically no railways, 
and there scarcely existed an educated middle class. 
The population was divided roughly into two classes : 
the owners and the owned. A small merchant class 
existed in the few and poorly peopled towns ; but the 
middle classes of Russia—that is to say, the educated 
professional and commercial men—were largely, if not 
entirely, foreigners. 

One glance at the evolution of modern Russia will 
suffice to show what extraordinary progress the 





country has made and how rapidly she has fitted 
herself for the place she is destined to fill. Before 
the accession of Peter the Great, towards the close 
of the seventeenth century, Russia or Muscovy had 
scarcely recovered from the effects of the Tartar yoke 
and was to all intents and purposes a semi-oriental 
despotism. In not much more than two hundred 
years she has become a European State of the most 
advanced kind, with the rudimentary forms of 
representative government and a democratic spirit 
unparalleled in any country, the United States of 
America not excepted. The development has been 
continuous ; it may be said to have been superficially 
intermittent. But while the historian can point to 
periods of stagnation and even reaction, the student 
of sociology will be compelled to confess that often, 
when the country appeared to be most reactionary, 
it was really digesting and assimilating the innova- 
tions and reforms too hastily and arbitrarily imposed 
upon it. 

When Peter the Great took it into his head 
to Europeanise his Empire he made Germany his 
model, the reason being that at that early period 
there was already a large German commercial colony 
in Moscow, among the members of which he had found 
congenial boon companions. His visits to Holland 
and England were of later date. The first breath of 
western culture inhaled by Peter the Great came from 
Germany and was largely mixed with the fumes of 
aleohol. 

To the English reader this may seem strange, seeing 
that he has been taught to believe that Russia received 
her first international trading stimulus in the days 
of Ivan the Terrible, when that country was visited 
by Elizabethan adventurers, and commercial relations 
between England and Russia were first established. 
But as a matter of fact the predominance of German 
influence in Russia is not extraordinary at all; it is 
a sheer geographical necessity. 

With the rise and growth of Prussia the influence 
of Germany was bound to increase, seeing that Prussia 
was really Russia’s nearest European neighbour. 
England, on the other hand, was limited in her inter- 
course with Russia to the sea, a means of communica- 
tion which for the best part of six months in every 
year was not available. Nevertheless, Great Britain, 
owing to a variety of adventitious circumstances, 
was considered, and justly so, during the seventeenth, 
eighteenth, and part of the nineteenth centuries as 
the manufacturing country of the world. So much 
was this the case that Englishmen had actually come 
to regard their manufacturing pre-eminence as a 
natural gift inherent in their race which nothing could 
disturb. In spite of the teachings of Adam Smith, 
they regarded with compassion and contempt the, 
to their minds, suicidal efforts of foreign countries 
to create industries by hot-house methods, such as 
protective tariffs and other forms of State inter- 
ference in the economic development of nations. But 
the percentages of the total imports from Great 
Britain and Germany since 1827, when Russian 
trade returns were first published, tell their own 
tale. During the years 1827-30 the United Kingdom 
supplied 32 per cent. of the total imports, and Ger- 
many not quite 18 per cent. Ever since there has 
been a steady decline until the decennium 1891-1900, 
when the imports from this country did not amount 
to more than 22 per cent. of the total and those of 
Germany had risen to 31.5 per cent., very nearly the 
percentage of Great Britain in 1827; so that in not 
quite three generations the situation had been 
reversed. Nor should it be forgotten that if the per- 
centage had increased, the volume of the total trade 
of Russia had grown enormously in that period ; for 
from being a purely agricultural country Russia has 
become in some districts at least largely industrial. 
There is no exaggeration in saying that the pioneers 
of industry in Russia, more especially in the engi- 
neering trades, came from the United Kingdom 
originally, but that in later years they were practi- 
cally supplanted by Germans. 

We are to-day in face of a fresh set of circumstances, 
and we are told that after the present war Germany 
will be, as it were, expelled from Russia, and that our 
chance will come again. In this connection it behoves 
us not to be over-confident. The trade of Russia is 
worth capturing, it is worth a struggle; but let us 
not beguile ourselves with the delusive hope that it 
is going to fall into our lap without any effort of our 
own and without a fight. 

Statistics may lead us to suppose that German 
influence is already on the decline, and that all we 
have to do is to step in and take the place which is 
awaiting us; but such reasoning is fallacious. In the 
decennium 1869-77 Germany held as much as over 
41 per cent. of the Russian import trade, yet in 1878-90 
she had only 38 per cent., and in 1891-1900 she had, 
as we have seen, but 31.5 per cent. But the decline 
of the German percentage has not increased that of 
the imports of Great Britain, as indeed appeared 
above. Rather is it correct to say that other countries 
have entered the lists against Germany, notably 
Belgium and France. 

After the war it will be found that the industrial, 
commercial, and technical influence of the tenacious 
Germans will be hard to oust. A moment’s reflection 
will show that this must be so, for Germany is on the 
borders of Russia; she is the filter through which 
western trade and western ideas must pass on their 
way to Russia. But this is not all. The majority 





of people, in talking and thinking of Russia, absolutely 
forget that Russia is almost a German state. The 
Baltic provinces, for instance, are entirely German 
in speech, thought, and sentiment ; we will not say 
in race, because the German race is nowhere pure 
and unadulterated. Petrograd and Moscow are, for 
business purposes, largely German; nearly all the 
shopkeepers have German names. Take up any 
Russian newspaper and the number of German firms 
established and advertising in Russia will at once 
strike the observer. The Germans in Russia are 
clannish—they help each other, and stick together. 
During the last thirty years the influence of German 
manners and customs, German methods, German 
taste—or want of it—in clothes, architecture, furni- 
ture, &c., has been most painfully patent and deplor- 
ably on the increase. Moreover, the German clerk, 
the German commercial traveller, the German com- 
mission agent, and the German chemist are 
ubiquitous. 

No doubt in Russia, as in England, indigenous 
names will supersede the German, and we shall see 
blossoming forth Kuznetzovs, Melnikovs, and Shoul- 
skis in place of the Schmidts, the Muellers, and 
Schultzes of yore; but their owners will not change 
either their sympathies or their racial characteristics. 

In Russia the German has taught himself to look 
down on the Russian as a person of inferior culture 
and civilisation. This feeling is shared by the Pole 
and the Finn. The ruling race is regarded with a 
kind of patronising condescension, and, as far as the 
Germans are concerned, justifiably so, for the rulers 
of Russia have for the last two centuries or more 
governed their country by means of Germans, more 
especially with the aid of the poor and proud aristo- 
cracy of the Baltic Provinces. It was not until the 
accession in 1881 of the the Philoslav Alexander ITT. 
that attempts were made, to the great indignation of 
all right-thinking people, to Russianise the Baltic 
and the Finns. These attempts have been mainly 
superficial, and it is no exaggeration to say that the 
anti-German sympathies of the Throne have, if any- 
thing, but strengthened the influence of the German 
subjects.of the autocrat. Blood is thicker than water, 
and while the Germans of the Baltie Provinces retain 
their pride and importance, Germans will continue 
to hold a favoured position. And yet the Germans 
are, next to the Jews, the most cordially detested 
race in Russia. For two centuries the Germans have 
been the task-masters, the estate agents, the foremen, 
the factory managers, the schoolmasters, and, gener- 
ally speaking, the social drill-sergeants of the country. 
They have not done their ministering by kindness ; 
that is not their dominant characteristic, and they 
are consequently detested by the lower classes, 
whilst their prosperity has excited the jealousy and 
contempt of the native aristocracy. 

It is totally different with the English. The 
English are also regarded in Russia as a superior race ; 
but there is something in the British character—a 
sense of humour and of justice and a kindliness of 
disposition—which appeals to the Russian. After 
all the two national characters are not dissimilar, and 
the two races have little difficulty in understanding 
each other. Whilst the German must be born in 
Russia in order to be able to speak the language 
properly, the Briton, if he will give himself the trouble, 
can learn to speak Russian with comparative ease 
once he has mastered the somewhat formidable- 
looking alphabet and grammar. There is nothing 
in the genius of the language that the Briton finds 
conflicting with his own; on the contrary, collo- 
quially there are many features indicating a similarity 
of spirit. Again, whilst the German is feared and 
mistrusted and regarded as a sort of monster or super- 
man, the Englishman is liked, admired, and implicitly 
believed. The Briton’s word is his bond ; his honesty 
and probity are never in question. 

These are great national assets; they will help 
us to regain our share of Russian trade. But we must 
not imagine that the German, who has pushed his 
roots so deeply into Russian soil, will give up his 
place without a hard, an obstinate struggle. We must, 
in order to oust him, be prepared to fight him with his 
own weapons. We must learn the Russian language, 
and we must be clannish ; we must hang together ; 
we must foster the establishment of British firms in 
Russia ; we must send out British travellers, British 
engineers, British representatives. The Americans 
are already in the field, and it is needless to emphasise 
how clannish they are. Our representatives must be 
well-educated, presentable men, capable of holding 
their own against their German rivals, and they must 
know Russian and must be able and willing to fall 
in with the idiosyncrasies of the people and adapt 
themselves to their peculiar requirements. They 
must also learn from their German competitors the 
gentle art of creating a demand and of educating the 
public to appreciate and adopt novelties. In this, of 
course, the Germans have far out-distanced their 
masters, the pioneers of this branch of advertising, 
our American cousins. 

With the growth of temperance and of liberty, 
which are bound to receive a stimulus from this war, 
the industry and application of the Russian people is 
certain to increase, and Russia will need many things 
to help her on the road of progress. She will require 
railways and harbours, the exploitation of her mineral 
resources, and the erection of factories in which to 
work up her raw materials, for we must not hope to 
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keep that country in a state of industrial bondage to 
Western Europe, or expect that she will content her- 
self with exporting the raw materials which she so 
plentifully possesses. So vast and rich a country as 
Russia, a world in herself, who is able to produce all 
her own requirements, will not be content to remain 
a raw-produce country. She has entered for good or 
evil on the path of modern industrialism, and it is 
for us to see that in treading this path she looks to 
us for guidance and help rather than to Germany. 
In order that we may worthily supplant our rival 
and successfully oust him we must keep a watch on 
our own efficiency, and we cannot begin too early to 
set to work to plan our campaign. As has been hinted 
above, the Americans are already on the spot, and if 
we are not careful they will firmly establish themselves 
and get the start of us. We should send out level- 
headed men with a mechanical engineering training 
to study the country and its needs, to suggest inno- 
vations and mechanical devices, and to report on the 


manufactures and industries of the people. There 
are, in addition to these smaller activites, many 
fields of wider and national engineering work. 


Amongst these we will content ourselves with men- 
tioning but one. In the spring the snow-covered fields 
of Russia are converted into lakes, swamps, and 
impossible morasses. The rivers are swollen and 
overflow their banks; the entire country-side has 
the appearance of being inundated. This condition 
of things lasts for barely a month, and by midsummer 
the rivers are all running dry, the earth is cracking, 
the land is burnt up and droughty. Russian land- 
owners have given much thought to this distressful 
state of things, to this annual waste of fertilising 
melted snow, for the snow in Russia plays the part 
which is so profitably performed by the Nile in Egypt. 
Systems of irrigation, methods for husbanding the 
spring waters and damming them up have been par- 
tially introduced and adopted piecemeal ; but what is 
required is a uniform and national scheme by means 
of which the phantom of famine may for ever be 
exorcised and prevented from stalking the land. 
Here is legitimate scope for the engineering genius 
of a nation which is regenerating India and has 
reclaimed Egypt. This is but one of the many ways 
in which we could make ourselves the valuable allies 
of Russia. 

In any case, whatever we may do or fail to do, one 
thing is certain: after this war Russia will experience 
an awakening, will receive an impetus which will 
bring about great changes and incalculable progress. 
She will become one of the most prosperous, one of 
the most resourceful, and one of the most powerful 
of the nations of the world, and it will be to our 
interest to be her friend, ally, and commercial and 
industrial adviser and partner. 

With regard to one thing we must disabuse our 
minds. There an impression abroad, largely 
fostered by German traders with unscrupulous 
methods, that the administration of Russia is per- 
meated with corruption. If we approach that country 
and make commercial overtures to her imbued with 
that idea we shall expose ourselves to many unpleasant 
disappointments, for it is not in consonance with 
the facts. The much-abused Russian bureaucracy 
is, in view of all the circumstances, a remarkably 
honest institution ; it is underpaid and exposed to 
many temptations, especially from unscrupulous 
aliens ; but, taken as a whole, it cannot be in fairness 
deseribed as more corrupt than the bureaucracy of 
Germany or Austro-Hungary, and it is, moreover, on 
the upward grade and steadily improving. 


is 








AMERICAN ENGINEERING IN 1914. 
No. ITI.* 
TUNNELS. 

Or the numerous interesting and varied examples 

of tunnel work, the most striking is the five-mile 
Rogers’ Pass tunnel on the Canadian Pacific Railway, 
which is being driven in a novel manner. A small 
pilot tunnel is advanced parallel with the centre line, 
and from this drifts are run to the main tunnel, so 
that work on the latter can be prosecuted at a number 
of headings. The sole object of the pilot tunnel is 
to expedite the work. The use of numerous headings 
is a feature also of the Cascades tunnel of the Chicago, 
Milwaukee and St. Paul Railroad. This was driven 
by a bottom heading, from which sloping drifts 
were run to the level of the crown and the tunnel 
enlarged to full section from these drifts. This 
tunnel is 2} miles long. In lining it the concrete was 
delivered by cars on an endless narrow-gauge cable 
railway carried at the springing line by timbering, 
so that this work did not interfere with the muck cars 
on the tunnel floor. Both tunnels will eliminate 
open-air summits in passes where snow is a source of 
continual trouble and expense. Another method of 
placing the lining is to mix and deliver the concrete 
by compressed air, using a plant mounted on a car 
within the tunnel. 

An extension of the underground railway at Boston 
includes a twin-tube tunnel, with tubes 24ft. outside 
diameter, built within circular shields. There will 
be a lining of 9in. pine planks, with a layer of water- 
proofing on the outside, and within this will be a con- 
crete lining 24in. to 30in. thick. This is in stiff clay, 
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with some sand and gravel. The Brooklyn tunnels 
of the New York underground railways are largely 
in a bed of shifting sand, at a depth of nearly LOOft. 
below the water. Part of the distance comprises 
two and three arched concrete-lined tunnels in solid 
rock, the arches being carried by side walls and one 
or two intermediate walls. But for the greater part 
of the work there are two circular tubes 8ft. Tin. 
diameter, with cast iron shell and an inside concrete 
lining with a diameter of 7ft. 9in. The one-mile 
Allegheny tunnel on the Virginian Railroad has been 
equipped with the Churchill-Wentworth ventilating 
system. The tunnel has a gradient of | in 82 against 
the heavy west-bound traffic. Electrically-driven 
fans at the lower end blow air through the tunnel so 
as to carry it off ahead of the train. The fans are 
not operated for east-bound trains, as the engines 
do not work steam on the down gradient and therefore 
emit very little smoke. 

A 10ft. tunnel is being driven three miles under the 
bed of Lake Erie at Cleveland, to furnish a new water 
supply. This is in stiff clay, which is being excavated 
by machine. A central shaft has an auger which 
bores on the centre line of the tunnel, and the shaft 
carries a revolving arm on which travels a cutter. 
In this way the machine cuts a clay spiral 6in. wide 
and 6in. deep, covering the entire area of the face. 
The tunnel is lined with large concrete blocks, which 
are cast and cured in the open. They weigh about 
1200 lb. each and are set in place by a special hydraulic 
erecting crane. At Chicago a three-mile tunnel, 13ft. 
diameter, is being driven under the bed of Lake 
Michigan, to increase the water supply, but this is at 
such a depth as to be in solid rock. Both these 
tunnels are being built by city forces instead of 
by contract. A similar tunnel, 12ft. diameter, but 
only one mile long, is being driven at Milwaukee, but 
in this case four 6ft. steel intake pipes will extend from 
the outer shaft to submerged intakes some 5000ft. 
further out and in very deep water. At Milwaukee 
also a tunnel of 6ft. cast iron pipe has been laid across 
the river in a dredged trench, about 250ft. It was 
launched and sunk in four sections, divers heeling the 
ends into the castings on the steel-lined shafts and 
making the joints between the sections. A sub- 
marine tunnel at Baltimore was built by laying 
armoured concrete cylinders on pile supports. The 
cylinders were 9ft. diameter and 15ft. long. 

At San Francisco street tunnels are being driven to 
improve communication with certain outlying sec- 
tions of the city which are cut off by hills. The 
Stockton-street tunnel is for street purposes only. 
The Twin Peaks tunnel will be for a double line of 
tramway and will be 23 miles long, with eleven 
stations approached by shafts. It will be 25ft. wide 
and 22ft. high, but the clear height above rails will 
be 15ft. to a flat ceiling, the space above this being 
a ventilating duct. At Pittsburg the Corliss-street 
tunnel is 41ft. wide between side walls and 25ft. high 
above the pavement. It is about 500ft. long and is 
peculiar in that the concrete arch is given a panelled 
surface for the sake of appearance. 


BRIDGES. 


Great possibilities in the use of aluminium and 
vanadium high-alloy steels of high tensional strength 
for large bridges have been suggested. The use of 
titanium in steel is mainly to make the metal more 
uniform and reliable. The concrete encasement of 
steel girder bridges in order to protect them from the 
attacks of locomotive gases—and in some cases to 
permit of special architectural treatment—has been 
a feature of a number of bridges. The concrete 
or grout is blown dry through a rubber hose, at the 
end of which a water jet is admitted, and the mixture 
sprayed upon the metal to any desired form and 
thickness. 

A bridge across the Mississippi River at New Orleans 
is projected, at a cost of some £1,200,000, but the 
great difficulty is in the foundations, as there is about 
1000ft. in depth of sand and mud. It is proposed to 
sink caissons in this material to 75ft. below the river 
bed—170ft. below low-water—to combine bearing 
power and frictional resistance. The main bridge 
would have a cantilever channel span of 1067ft., 
with two 607ft. anchor arms. San _ Francisco 
connected with the various other cities around its 
land-locked bay by ferries only. A proposed bridge 
has three main cantilever spans of 2000ft. and two 
end spans of 1350ft. Each cantilever span would 
have 650ft. arms and a 700ft. suspended span. The 
cost is estimated at £15,000,000, but the project is 
only on paper—and likely to remain there! The 
Sciotoville bridge of the Chesapeake and Ohio Rail- 
road across the Ohio River will have two channel 
spans of 775ft., and the Metropolis bridge over the 
same river will have a simple truss span of 725ft., 
by far the largest ever built. The ancient Keokuk 
bridge built across the Mississippi in 1869 has a 
single deck with a line of rails used by railways and 
an electric tramway, while the floor is planked to 
enable wagons to cross between trains. A new 
structure on the old piers will have a lower deck with 
a track for the trains and tramcars and an upper 
deck for a roadway and one walk, the latter carried 
by cantilever brackets. 

The great 978ft. steel arch to carry the Pennsyl- 
vania Railroad across the Hell-Gate channel of the 
East River, at New York, is under construction. It 
is 307ft. high above the water, with a rise of 2€0%t. 


Is 





The floor passes through the haunches and is gygs. 
pended from the arch at a height of 140ft. above the 
water. The Superior Avenue bridge at Clevelanq 
crosses the Cuyahoga River by a span of similay 
type, 600ft. long, with a rise of 164ft. It has 
double-deck floor, the lower deck for six lines of electric 
tramway and the upper one for the roadway, with 
outside footwalks at each deck. On the 1600ft. span 
of the Williamsburg suspension bridge at New York 
the stiffening trusses were improved by cutting out 
the old 10in. pins in the booms, counter-boring the 
holes, and inserting new 13in. pins of nickel steel, 
This was a delicate and difficult piece of work, 
Alterations were made also to the Queensborough 
cantilever bridge at New York, in order to give in. 
creased capacity for trains of the rapid transit lines. 

Notable among drawbridges is the 273ft. double. 
track lift span carrying the Pennsylvania lines across 
the Chicago River. The lift span weighs about 
1500 tons and is carried by 64 steel cables 2} in, 
diameter. Several other bridges of the same type are 
being built near Chicago. The largest bascule bridge 
yet built was completed in 1914, crossing the ship 
eanal at Sault Sainte Marie. It is a double-leaf 
bridge, 336ft. between centres of trunnions. It 
trusses 55ft. deep, and the meeting ends of the boos 
are connected, when closed, by locks which trans) jit 
the stresses and thus convert the closed bridge into 
a simple truss span. A double-deck bascule bric 
to carry Michigan-avenue over the Chicago River 
at Chicago is proposed. The upper deck would 
be for automobiles and light vehicles and the lower 
deck for wagons. 

The new North Point bridge at Pittsburg has two 
531ft. channel spans carried by piers built with 
reinforced concrete caissons sunk by dredging in 
open wells. The seating and sealing of the caisscons 
at the rock, however, was done under compressed 
air. A large bridge over the Columbia River will 
have twelve truss spans, thirteen girder spans, a ver- 
tical lift draw span, and steel viaduct approache: 
It is to cost about £350,000. 

Several important steel viaducts of the distinctively 
American type were built. The Snake River viaduct 
of the Oregon-Washington Railroad is 3930ft. long, 
with rails 300ft. above the water. It is composed 
mainly of 60ft. and 80ft. girder spans on four-post 
towers having 40ft. girders, but it crosses the river 
by five deck truss spans of 226ft. to 246ft. The 
Spokane River viaduct on the same road is 3000ft. 
long, with 80ft. girder spans between 40ft. towers, 
and two spans of 105ft. A very unusual type of 
structure is the pontoon drawbridge carrying thie 
Chicago, Milwaukee and St. Paul Railway over the 
Mississippi River. The bridge was built originally 
in 1854, and has been partly rebuilt at different times, 
but was rebuilt entirely in 1914 to carry heavier 
engines and trains. This pontoon span is floated out 
of place to allow vessels to pass. It revolves around 
a hinge at one corner and is operated by a chain led 
over a drum on a barge lashed against one side of the 
pontoon. The hull is 210ft. long, 55ft. wide, and 6ft. 
deep, and carries a timber trestle upon which the 
railway line is built. End girders rest on the pile 
piers of the fixed part of the bridge. 

Two interesting concrete arches of 150ft. span 
may be noted. One at Kansas City has spandrel 
columns supporting an upper deck, while a bottom 
boom at the springing line carries a lower deck. This 
boom is of steel eyebars and is suspended from the 
arch by similar eyebar hangers, all encased in concrete. 
The other is at Monessen, and has radii of 54ft. at the 
crown, 65ft. at the haunches, and 236ft. to the footings. 
In both cases the arch consists of two separate paralle! 
ribs, the spandrel columns on which carry transverse 
girders for the floor or deck. The Martins Creek 
viaduct on the Delaware, Lackawanna and Western 
Railroad has seven three-centre arches of 150ft., 
two of 100ft., and two of 50ft. It carries three lines 
of rails. Viaducts with concrete floor slabs forming 
self-supporting spans are becoming common, especi- 
ally in wet and swampy land where embankments 
are not desirable. The Pennsylvania Railroad has 
built a viaduct of this type nearly a mile in length, 
across an arm of Chesapeake Bay, where the rail 
level is 20ft. above the water. The concrete piers 
carry flat concrete slab spans of 26ft., having a width 
of 30ft. over the shallow parapets which retain the 
ballast. 


has 





MUNICIPAL ENGINEERING, 


Several of the cities on the Great Lakes draw their 
water supply from the lakes by means of tunnels 
under the bed of the lakes, and some of these are now 
driving larger and larger tunnels for increased and 
improved supply. In one of these cases the tunnel 
is supplemented by long lines of pipe extending from 
the outer shaft along the bed of the lake to deeply 
submerged intakes, thus avoiding trouble from ice, 
floating débris and wave action. At San Francisco 
a new and distant source of supply is to be obtained 
at enormous cost, but meantime steps must be taken 
to ensure greater capacity of the present works, as 
it will be several years before the new supply can be 
made available. The gravity water supply in New 
York does not suffice to serve the higher buildings, 
and these are equipped with pumps for domestic 
service and fire sprinkler systems. It is proposed, 
however, to convert the low-service system to a 
pumping system, thus saving the heavy costs in- 
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MACHINERY FOR THE MANUFACTURE OF PORTLAND CEMENT 




















Fig. 1—200-TON RECIPROCATING 


curred by owners in installing and operating individual 
pumping plants. 

The new mechanical filtration—or rapid sand 
filter—plant for Baltimore comprises 32 filters, each 


of 1440 square feet area and a capacity of 4,000,000 | 


gallons daily. The turbidity of the water led to the 
adoption of this system in preference to the slow-sand 
system. At Trenton a rapid-sand plant now under 
construction has a capacity of 30,000,000 gallons 
daily, and can use coagulant, soda ash, and hypo- 
chlorite. Treatment with copper sulphate continues 
to be used in the reservoirs at Philadelphia to prevent 
the growth of micro-organisms. 
ultra-violet rays has been adopted at Niagara Falls, 
this being the first American city to adopt the process. 
The use of liquid chlorine instead of hypochlorite of 
lime is being adopted in several cities as being more 
economical and causing no odour such as sometimes 
leads to complaint from consumers where hypo- 
chlorite is used. 


Treatment of sewage with hypochlorite of lime has 
two or three cases, and some | 


been introduced in 
experiments with electrolytic treatment have been 
made, The sprinkling filters of the sewage treating 
plant at Aberdeen, South Dakota, are equipped with 
covers to be applied’ in winter, owing to the extreme 
intensity and duration of the cold season. The new 
plant at 
radial-flow type 30ft. diameter, 16 sludge diges- 
tion tanks 38ft. diameter and 20ft. deep, and 
sludge-drying beds with a surface of 260,000 square 
feet. 
sludge still continue, but while the sludge has some 
fertilising property the problem is to extract this 
at a cost less than the value of the product. Two 
or three cities are operating experimental sewage 
treatment plants preliminary to the adoption of some 
system of treatment. The sewage disposal plant for 
New York is estimated to cost £3,000,000 by 1916 
and £10,000,000 by 1930, when it will be completed. 

The city of Chicago has its congested business 
district served by an antiquated and dilapidated 
system of small sewers, much too small and inefficient 
for present conditions. Entire reconstruction must 
be undertaken before long, and will be a matter of 
considerable cost and difficulty. At St. Louis, a 


sewer relief tunnel is to be driven in solid rock for | 


about four miles in the Mill Creek Valley ; it will be 
about 45ft. below the present sewers, the storm-water 
in which will overflow into shafts discharging into the 
tunnel. A novel feature in modern sewerage is the 


Sterilisation by | 


Baltimore comprises 28 Imhoff tanks of | 


Investigations as to the utilisation of sewage | 


| ownership and operation of sewers and sewage treat- 
| ment plant at Vincennes by a private corporation. 

| The use of small granite blocks—2}in. to 3}in. cube 
| —-for paving has been tried in a few places, and seems 
likely to be successful. Other places are using brick 
2kin. and 3in. thick, instead of the standard 4in. 
brick, in order to have a substantial paving at re- 
duced cost. This is where traffic is comparatively 
light. At Baltimore slag brick has been imported 
from England for laying along the rails of the tram- 
way lines. A new idea in concrete paving is the rolling 
of the wet concrete with a 10-ton roller, which rides 
on timbers forming the sides of the forms. This has 
been employed for concrete highways in Oregon. 

| A largely inaccessible part of a steep hillside in 
| Poilland, Oregon, has been converted to residential 


water jets and washing it into terraces and roadways 
according to a landscape engineering plan. About 
| three million yards of material were handled in this 
way. 

The introduction of quantity surveying and the 


system is used but little as yet in the United States. 
Under ordinary practice, each contractor intending 


quantities for himself, so that there is often great 
discrepancy in these quantities as represented by the 
tenders. 








BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No: IL* 
THE machinery necessary in the early stages of the 


cement is to be made. There are some substances 
which are easily quarried, such, for example, as 
chalk, clay and soft marl. Hard marl and shale and 
limestone may offer difficulties both in quarrying and 
in subsequent operations. We do not propose, as 


much concerning the machines actually used in 
quarrying. It is a well-known fact that British 
makers are perfectly competent to supply the ma- 
chinery required for the operations of quarrying any 
sort of material, no matter what its nature, and of 
conveying it in the most economical manner to the 


* No. I. appeared February 12th, 


pore by excavating the material with powerful | 


quantity surveyor is a feature of the past year, but the | 


to tender for competitive work has to take off the | 
| advantageous both as regards output and reduction 


manufacture of Portland cement varies, of course, | 
with the nature of the raw materials from which the | 


we said in the first article of this series, to say very | goes not always occur in such large Jumps 


| ployed. 


JAW STONE BREAKER, BY HADPIELD’S STEEL FOUNDRY COMPANY, LIMITED 


works where it is to be converted into cement. No 
one need think of going abroad for a steam excavator, 
for example, nor yet for a locomotive, nor, say, a rope- 
way to carry the quarried material to the factory. 
Nor, if it be decided to mix the raw material into a 
slurry and to pump it from quarry to works, need 
the cement manufacturer look elsewhere than at 
home for the necessary machinery. And in the works 
themselves the raw and semi-manufactured materials 
and final product can be handled just as well and 
cheaply by British-made conveyors and elevators as 
by any foreign equivalents. These facts are all well 
known, and so it may be taken for granted that the 
British cement manufacturer, evén if patriotism did 
not indicate what to do, would naturally choose 
British plant for these purposes. This is one 
reason why we have decided not to include reference 
to any such machinery and plant. Another is that the 
needs of each particular case are so diverse that, 
without drawing out this series to an abnormal length, 
it would be impossible to deal adequately with every 
combination of circumstances. Hence we propose 
to begin by describing some British-made machines 
which are used for breaking up and crushing the 
harder substances used in cement manufacture. 
Modern methods of quarrying have proved to be so 


in cost that it may be taken as fairly certain that 
mechanical excavators will be more and more.-em- 
Their use, however, has necessitated’ the 


| employment of large and powerful crushing machines. 
| It is no uncommon thing nowadays to find blocks of 


limestone weighing as much as from one to two tons 
dug up by the steam shovel and sent to the works. 
In hand quarrying such blocks would have to be 
broken up in the quarry before being despatched— 
a lengthy and expensive process. At the works, 
however, the breaking can be performed expeditiously 


| and economically, and the tendency nowadays is to 


employ machines of greater and greater capacity for 
doing this. Such a course permits of the use of raw 
material which it would be prohibitive to treat by 
other methods. Naturally enough, the raw material 
It may, 
and frequently does, occur in comparatively small 
pieces, and consequently it is by no means always 
necessary to employ crushing machinery of large 
dimensions ; but in whatever form the raw material 
occurs there are British machines to deal with it, and 
all that is needed is the exercise of judgment and 
common sense in choosing exactly the type of machine 
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to employ. Softer materials which are capable of 
being worked up into a slurry by the addition of 
water may not require crushing at all, and with the 
machinery necessary for dealing with such materials 
we shall deal later on. 

Primary stone-breaking machines—if we may so 
designate those machines which are employed to 
reduce large masses of rock to sizes such as can be 
further dealt with by other machines—may be 
divided into two headings, 7.e., (a) those which work 


> 
| largely used in_those portions of machines which have 
| to stand such rough usage as do the jaws and crush- 
| ing surfaces of stone breakers, was invented by its 

chairman, Sir Robert Hadfield. It can be safely 
| said, therefore, that any machines supplied by Had- 
| fields may be relied upon to do their work thoroughly. 
At the present time the firm confines its operations 
| to the manufacture of primary breakers and secondary 
| crushers, though it undertakes the repairs of machines 
| for grinding the stone or clinker. We make reference 
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on the gyratory principle, and (6) those which recipro- 
cate. Speaking very widely, the reciprocating breakers 
will deal with larger initial pieces, while the gyratory 
breakers will give a larger output with some economy 
in power expended per ton of stone broken. The 
reason for this is that the gyratory machine is always 
crushing, whereas the reciprocating breaker is. gene- 
rally speaking, only doing so on the forward stroke, 
no work being done on the backward. There are 
machines of this type, however, which give two crush- 


Figs. 2and 3-THE HECLON GYRATORY STONE CRUSHER 


in what follows to four types of machines which the 
firm makes, and first of all will deal with its vibratory 
or reciprocating breaker. Thisit makes in numerous 
sizes, but as we have drawn attention to the tendency 
of modern times to increase the size of plants for 
producing Portland cement, we illustrate as typical of 
this class of machine a very large stone breaker which 
has been recently built for a cement plant in Australia. 
This machine—shown in Fig. 1—is one of the largest 
of its type which has ever been constructed. It weighs 





but it may be explained that it measures 19ft. long 
over all, has a width of 15ft. over the fly-wheels, and 
is 11ft. high. Its two fly-wheels each weigh 10 tons. 
They are 8ft. in diameter and are provided with {ive 
grooves for rope driving. It will be realised that this 
machine has an output of between 1500 and 2000 tons 
per working day of 10 hours—say, 10,000 tons as an 
average per week, and it is only a works of large out- 
put which would require such a big unit. As we 
have said, however, the firm is prepared to make 


machines of all sizes both of this and other types. 

A large example of Hadfield’s gyratory crusher 
known as the Heclon crusher—may be seen in Figs. 
and 3. The particular machine illustrated was supplied 
to one of the South American republics, and was de- 
signed to break 150 tons of stone per hour to pieces 4in. 
cube and under. It has an annluar feed opening 5ft, 
in greatest diameter and 8in. wide. It would not. 
therefore, take such large pieces as would the jaw 
breaker shown in Fig. 1, but it would crush up 150 tons 


» 




















Fig. 4—-HORIZONTAL ROLL CRUSHER 


ing strokes at each revolution. Some firms make one 
type of machine, some the other, while some make 
both. Among the latter is Hadfield’s Steel Foundry 
Company, Ltd., of Sheffield. This firm has had a vast 
amount of experience in crushing machines of various 
types, not only those used in the manufacture of 
Portland cement, but those used for other purposes 
as well. It does a very large business in the repair 
of crushing and grinding machines, many of them of 
foreign origin. Moreover, manganese steel, which is 





| and will take blocks of stone weighing from 14 to 2 tons 








Fig. 5—-THE HECLA DISC CRUSHER 


110 tons, has a feed opening measuring 54in. by 36in., | for a lower consumption of energy than would be 


and reduce them to 8in. or 6in. cubes in a few minutes. | 
Its output is from 150 to 200 tons per hour. The 
body is constructed of specially toughened cast and 
forged steel, the frame being in four sections to facili- 
tate transport, while all the faces subjected to crush- 
ing or heavy wear are made of Hadfield’s patented 
Era manganese steel. Some idea of the large size of 
this machine may be gathered from the illustration, 


| required by the other machine for the same output. 


It must depend, then, on local conditions which type 
of machine it would pay best to install. Due con- 
sideration must always be given to the nature of the 
raw material. With certain grades of limestone 
or shale the strata are so broken and intersected with 
bands of clay that the stone does not attain to a great 
thickness, and great width of feed opening is not 
essential. On the other hand, the modern steam 
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shovel will pick up pieces which could not possibly, 
without further breaking, pass through an annular 
opening 8in. wide and 5ft. greatest diameter. Each 
type of machine, therefore, has its own particular use, 
and the jaw crusher, besides possessing the attributes 
already alluded to, generally has the more accessible 
feed opening. Either type will, however, perform 
the work which it is called upon to do admirably. 

The principles which enter into the working of 
these two types of machines differs widely, though 
both depend upon the revolution of an eccentric 
on a shaft. In the jaw crusher the eccentric in re- 
volving reciprocates a moving jaw through the 
medium of a set of toggles, the material to be 





| 
| 





each of these mills will give an output of from 60 to | | pulley B be revolved the head C and the disc D also 


80 tons per hour. 
can be regulated by the size and number of the corru- | 


gations on the rolls or by making the rolls with series | latter disc and its shaft E to revolve. 


of teeth instead of making them with corrugations | 
or smooth. This type of crusher is also frequently | 


used for breaking up large lumps of cement clinker | 


as well as for dealing with the raw material. In some 
cases it is also, with the latter, when it is of a soft 
nature, employed as a primary or as a sole crusher. 
For example, it may be used for breaking up lumps 


| of chalk or marl. 


Another and exceedingly 
crusher made by Messrs. Hadfield’s is known as the 
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Pig. 6—-THE HECLA DISC CRUSHER 


crushed, falling down between a fixed vertical jaw 
plate and the reciprocating jaw plate, which is 
set at an angle with the vertical. The jaw plates 
are generally serrated with deep V-shaped grooves. 
The action of the gyratory crusher is quite different. 
In the type shown in Fig. 
of an open-bottomed receiver, up through the hole 
in the bottom of which projects a centrally-disposed 
member, which can be revolved eccentrically. The 
surfaces of both receiver and revolving member are 
of manganese steel and the effect of the eccentricity, 
which is brought about in a manner which is quite 
evident in the drawing, is to bring the crushing sur- 
faces of the revolving member alternately nearer to 
and further away from the stationary surface of the 
receiver. The stone falls down a little way, when the 
surfaces are at their farthest distance apart, and then 
gets nipped and broken as they come together again. 


A factor which should be taken into account when 
it has to be decided which type of primary machine 
shall be used is the sort of secondary crusher which 
is to be employed. The primary breakers will not, as 
a rule, when dealing with hard raw materials in large 
pieces such as are handled by steam shovels reduce the 
rock to sizes sufficiently small for grinding operations. 
The 8in., 
the grinding machines with any hope of a satisfactory 
result following. Generally speaking, the size of the 
pieces of raw material fed to the grinders should not 
be larger than that of an ordinary walnut. The 
harder the stone the more necessary is it to see that 
the pieces are not too big. The consequence is that 
crushing subsequent to the primary breaking must be 
employed in the majority of cases. As a_ fact, 
some works to only give the raw material a 
single breaking, but the pieces of stone fed into 
the grinding machinery are large and must tend 
to wear the latter out more quickly than if 
secondary crushing had been resorted to. Secondary 
crushers may be of several shapes. They may, for 
example, be ordinary jaw crushers of the type shown 
in Fig. 1, but with jaws arranged to deal with the 
pieces of material discharged from the primary 
breakers ; but whilst the jaw crusher possesses certain 
distinet advantages in the readiness with which it 
will take the larger pieces of stone and reduce them 
to the size required, and the comparative ease with 
which the size of the finished product can be adjusted, 
it is restricted in capacity for finer crushing, as com- 
pared with high-speed rolls or with dise crushers. 
Which of these two latter types will be chosen will 
depend largely on circumstances and individual taste. 
The roll type will meet all ordinary requirements. 
An example of it is shown in Fig. 4, which represents 
one of two similar sets supplied by Messrs. Hadfields, 
for Canada. In this machine the rolls are 4ft. 6in. 
in diameter and 2ft. wide. They are fitted with 
renewable corrugated shells of Era manganese steel, 
and they are operated at a speed of from 60 to 80 
revolutions per minute. Taking hard limestone | 
direct from a gyratory crusher in pieces about 4in. 


cube, and reducing them down to lin. or 2in. cubes, a central hole in the outer dise D. 





3 the apparatus consists | 


Hecla dise crusher. An outside view of one of these 
crushers is shown in Fig. 5, while a sectional drawing 
is given in Fig. 6. In this it will be seen that there 


| is a hollow shaft A running in bearings and driven by 


6in., or 4in. cubes are too large to insert into | 


| periphery of the dise D. 


the pulley B. This shaft carries the crusher head C, 
an integral part of which is the saucer-shaped crushing 
dise D. This disc D, as it constitutes part of the head, 
is revolved with it under the action of the shaft A. 
Moreover, it always revolves in the same vertical 
plane. Inside the hollow shaft A is a solid shaft E, 
one end F of which is carried in an eccentric bearing 
H, which is keyed to and revolves with the pulley J. 
The effect of revolving this pulley is to give the shaft 
E a gyratory motion without, however, revolving it. 
At the further end of the shaft E is keyed a further 
saucer-shaped crushing disc K, which corresponds 
exactly with the first-named crushing disc D. The 
dise K is mounted on a ball-and-socket joint G, and 


ingenious secondary | 


Of course, the amount of crushing | | revolve, and when pieces of stone get between the 


two discs D and K the friction is sufficient to cause the 
If nothing 
| further were done then there would be no crushing, 
but if at the same time the pulley J be revolved in 


| an opposite direction to the pulley B then a gyratory 


motion is given to the shaft E and the periphery of 
the dise K will be continuously advanced towards and 
withdrawn from the periphery of the disc D, the pivot 
for the crushing oscillations thus set up being the 
centre of the semispherica! bearing G. 

As the makers explain, the movement is analogous 
to that of the gyratory crusher, with the important 
addition that advantage is taken of the centrifugal 
force generated by revolving the shafts and crushing 
faces as an aid to freeing the material from between 
the peripheries of the discs. This, it is pointed out, 
enables a remarkably large output to be obtained. 


| If the pulley J be revolved at the same speed as and 
| in an opposite direction to the pulley B, then there is 


“cc 


one “ crushing stroke ”’ during each revolution of the 
discs. But by revolving the pulley J at a faster 
speed than the pulley B—as is ordinarily done—it is, 


| as will be readily understood, possible to obtain several 


distinct crushing strokes during each revolution, the 
number of such strokes depending on the relative 
speeds of the two pulleys. 

The larger sizes of disc crushers of this type are 
capable of reducing stone from pieces of 6in. cube to 
pieces of lin. to 2in. cubes at the rate of from 50 to 
70 tons per hour. We gather that the power required 
to operate these machines compares very favourably 
with that taken by other machines doing similar 
work. It may be pointed out that as the two discs 
actually revolve together, as explained above, 
there is no grinding action between them and no 
tendency to corrugate the working faces. 

In some cases, in order to suit the type of fine 
grinders or pulverisers which are to follow these 
secondary crushers, it is necessary to reduce the raw 
material to smaller sizes than those mentioned above, 
and there is no difficulty in arranging that these 
disc machines shall deliver jin. or jin. cubes. It 
may here be mentioned that, for this reason, this type 
of crusher is successfully employed in reducing cement 
clinker from certain types of kiln from which the 
clinker is delivered in large lumps, to a size suitable for 
passing to the grinding mills. 

The grinding discs are covered in with a sheet iron 
case, and the delivery of the crushed material is from 
an orifice in the bottom of this casing. We recently 
had an opportunity of witnessing this crusher at 
work. It was then producing, from a particularly 
hard stone, crushed material which was reduced to 
exceedingly fine pieces. The machine worked well 
and wonderfully quickly. From Fig. 5 it will be 
observed that forced lubrication is employed, a belt- 
driven pump drawing from a reservoir in the base 
of the machine being fitted. 








AN UNUSUAL CONVERSION. 


WE have always had the impression that the arrival 
of the internal combustion engine put queer ideas into 
the heads of people about 
boats, and many nautical 
traditions have gone by the 











Fig. 1—THE ENGINE-ROOM OF THE SCHOONER RAINBOW 


the effect of revolving the pulley J without doing 
anything else is that the periphery of the disc K is 
made—to use a common expression—to wobble. It 
keeps on advancing towards and retreating from the 
It will be understood, there- 


|fore, that if there is anything between the discs it 


is first of all allowed to advance a short way towards 
their peripheries and is then nipped. The stone 
which it is desired to reduce in size is fed in through the 
spout L, the delivery end of which projects: through 


Then if the | 


| —see Fig. 


board, judging from the 
strange motor craft that are 
to be seen round our coasts 
to-day. We should never 
have imagined, for instance, 
that a modern racing schooner 
could make a satisfactory 
trading craft, though the 
older types certainly did— 
witness the old America. 
That other people do not hold 
these views is evidenced by the 
fact that the famous racing 
schooner Rainbow, built in 
1898 by Messrs. D. and W. 
Henderson and Co., which 
sailed many a hard-fought 
race in the Solent and other 
waters, has now been turned 
into a trading schooner for use 
-n the Pacific. The Rainbow 
was brought back from Ger- 
many, where she had been for 
some time, just before the 
war, and was picked up by 
Mr. Clunis Ross, the ** King”’ 
of the Cocos Islands, to whose 
instructions the alterations 
have been made. It should 
be said that the Rainbow is 
a composite-built schooner, 
132.7ft. in overall length, 
23.9ft. beam, 14.1ft. deep, 
with big overhangs, which 
reduce her water-line length 
to 116.5ft. The alterations consisted in taking out 
the fine saloon amidships and converting the space into 
a hold, 2s shown in our sectional elevation—Fig. 3. The 
cabins aft of this were also gutted for the purpose of being 
turned into an engine-room, three new steel bulkheads 
being fitted to divide up the spaces. Forward and aft 
the cabins were left much as before. The original lead 
keel was taken off, and replaced by inside iron ballast, 
so that her sailspread has had to be “considerably reduced 

2—though even now it is by no means small, 
and if she can carry it in a breeze under the altered con- 
ditions of stability, she should still be fairly fast. Sail 
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power has not, however, been wholly relied upon, and she 
has been made into an auxiliary by fitting a pair of six- 
cylinder 70 brake horse-power Thornycroft paraffin 
motors, which give her a speed of about 7} knots under 
motor power alone. These engines, which have cylinders 
6in. by Sin., are fairly well known to our readers, and need 
not be described in detail, though we cannot help referring 
to the fact that the very nice system of lubrication described 
by us in our issue of so long ago as November 11th, 1910, 
has been found to work so well that it is still retained. 
The installation is shown in Fig. 1. 
speed of the engines has necessitated the introduction of 
a 2 to 1 chain-reducing gear, and the engine-room arrange- 























Fig. 2—THE RAINBOW 


ment adopted tends towards quite a nice installation. 
It was decided to keep the old cabin floor level, so that 
the engines are high up, and a reduction gear—or, at 
any rate a transmission gear of some sort—would have 
been necessary anyhow, in order to get the shafts low 
enough. The reduction is obtained by means of a vertical 
Hans Renold silent chain, led over a jockey pulley, all 


contained in an oil-tight case, so that lubrication is 


assured and noise is practically eliminated. The jockey 
pulley is mounted excentrically, the excentricity being 


sufficient to allow for the chain to stretch a whole link. | 


The stern tube is carried in a sleeve piece of the usual 
Admiralty pattern, fitted to the skin of the boat, and we 
can imagine that it was no easy job to fit this part nicely 
to the skin, as Messrs. Thornycroft had no drawing of 
the boat, and it is a heavy piece to deal with in a position 
where no crane could be employed. There is one interesting 
little bit of scheming connected with’ this part The hull 


is copper-sheathed, so that bronze shafts are used, and | 


The high revolution | 


new railway known as the Serra do Mar, was also opened 
to the public, thus further adding to the total trackage of 
the Brazilian Republic. This last named line is also a 
branch of the Central Railway, the most important of all the 


| Government owned railways, and runs between Belém and 


Barra de Pirahy. It was commenced in July of 1913 and 
the present section completes the work for the time being. 


Chile. 

The Government has recently done a great deal to en- 
courage the greater use of mechanical machinery in agri- 
culture in Chile, and as a means to bring the usefulness of 
farm machinery and implements prominently before the 
attention of those interested a permanent Agricultural 
Manchinery Exposition has been instituted at the capital, 
Santiago-de-Chile. British machinery of this class is 
already very favourably known in the Republic, and 
several of the resident agents act as representatives for 
some of the best-known makers in England. But in 
order to reap the business that is there, manufacturers 
would do well not alone to maintain a permanent stall or 
section of the Government Exposition, but to engage the 
services of an exclusive agent, well acquainted with the 
country and the language, who could attend the provincial 
Visitors upon their tours around the building, and point 
out the advantages of British over other foreign-made 
machinery. The Chilean farmer is usually a very intelli- 
gent fellow, and shrewd withal. If it can be shown to 
him that by adopting this or that mechanical contrivance 
he can add to his profits or lessen his own manual labour, 
it is practically certain’ that he will find the means to 
possess himself of the coveted implement. The United 
States have hitherto led in the supply of the cheaper kinds 
of harrows, ploughs, mowers, winnowing machines and 
reapers, Germany also competing for this kind of trade ; 
the exports from Great Britain have been very much con- 
fined to the superior qualities of farm machinery, but if 
our manufacturers would consider the practicability of 
putting upon the South American markets, and that 
especially of Chile, a cheaper but no less serviceable 
reaper and mower, it is absolutely certain that a good 
portion of the trade held by the United States, and the 
greater part, if not the whole, of that which has until 
lately been enjoyed by Germany, could in time be won. 


Guatemala. 

Notwithstanding the financial straits to which this small 
Central American State has been reduced by the serious 
position in Europe, and all of the Republics are more or less 
affected, there is a disposition to conduct ‘‘ business as 
usual.” In this connection the Government is going 
out of its way to encourage private enterprise in those 


cases where it is itself unable or unwilling to find the 
money to finance projects offering reasonable oppor- 
tunities of investment. 


Thus, an important concession, 
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Fig. 3—THE AUXILIARY 


this called for the use of a lignum vite bush in the tube. 
In the part of the world where the Rainbow is to be 
employed, all wood is subject to the attack of worms, and 
to protect this bush a brass sleeve has been fitted on the 
end of the stern tube just a running fit on the shaft, and 
it is hoped that this will ward off hostile attacks. The 
whole of the alterations have been carried out by J. I. 
Thornycroft and Co., Limited, at their Southampton yard, 
and they are interesting chiefly, to our mind, on account 


of the rather unusual use to which such a ship has been | 


put, though it is also interesting to place en record the 
fate of craft which have made a name for themselves. 








ENGINEERING PROGRESS ABROAD. 


Brazil. 

A FEW weeks ago the first railroad line constructed in 
the State of Matto Grosso was officially opened for traffic, 
and the event coming at this time of general depression, 
especially in the Latin-American countries, calls for 
comment. The new line really concerns the interests of 
two adjoining States—those of Sac Paulo and Matto 


Grosso, from Itapura in the first-named to Esperanza in | 
It is in contemplation to continue the | 


the second-named. 
track still further, and when this part is completed it will 


put the two States mentioned in communication with all of | 


the important commercial centres of the Republic. The 
Federal Government has also just passed a decree author- 
ising the construction of a further 17 kiloms. of line be- 
tween Lages and Macao, a branch of the Central Railway 
of the Rio Grande do Norte. To-day there are probably 
some 15,250 miles of railway in the country, which gives 
Brazil the position of fifth among the nations of the 
world with regard tt railway track. One of the most im- 


portant of the systems—the Brazil Railway—with a track 
of over 3360 miles, is mainly in the possession of British | 
share and bondholders. 
Leopoldina, the Great Western, and the Sao Paulo—are 
all in British hands, and in each case admirably managed 
and very profitable. 


On the I1]th of last November the 


The other principal systems—the | 
| an extension suction going into the lock chamber to 
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long in request, to continue the supply of the electric light 
and power to the growing commercial town of Mazatenango 
has been passed, this constituting a monopoly for another 
ten years to supply power and light to the whole of the 
surrounding district. In this connection there will be 
required a complete plant, since the condition is 
made that the whole installation must be renewed, and 
inasmuch as German competition is for the time being 
withdrawn—the Teutons’ hold on Guatemala for this 
kind of manufacture is extremely tenacious—there is here 
an opportunity for British enterprise. A small town in 


| the same republic, that of Huehuetenango, is also in the 


market for a plant of less dimensions, and the firm which 
supplies the one may very easily obtain the municipal 
contract for the other. 

Panama. 


Although the Panama Canal is officially regarded as 


| “completed,” there remain many additions to the con 
| struction to be made, and many portions of the equipment 


yet to be received. Among the latest adjuncts to arrive 
from the United States is the Miraflores lock entrance 
caisson, which has been especially constructed for the 
canal by the Union Ironworks, of San Francisco. Struc- 
turally and mechanically the caisson on arrival was found 
to be in accordance with the specifications, but there 
were several alterations deemed necessary, especially 
with regard to the electrical system. The caisson having 
been placed in position against the sill of the lower end of 
the east lock was found to fit very satisfactorily. There 
was a leakage with the sill dry and with a full head on the 
outside of the caisson, but this did not appear to be 
serious. The leakage in the lock pit, principally due to 
cylinder valves from the twin lock chamber, which was 
in use during the time of the test, was also easily remedied. 
Of the four pumps with which the caisson is equipped, 
three draw directly from the sump and are available only 
until the water reaches lft. above the lock floor, at which 
level the mitre sill of the gate acts as a dam to keep the 
water in the chamber. The fourth pump is provided with 


remove the last foot of water. It is said that the per- 
formance of the pumps proved in every way satisfactory. 











Sudan. 


Now that Egypt and the Sudan have become irrevocably 
British Protectorates, it is to be hoped that British many. 
facturers will respond more than ever to the opportunities 
presented for the prosecution of trade with these two 
important markets. Especially should the Sudan become 
a valuable channel for British-made agricultural machinery 
and farm implements, since the Government is not alone 
lending practical aid to native farmers, but several English). 
managed enterprises are in the field and will be requiring 
to add materially to their existing machinery and appli. 
ances. At present but three concerns of this kind exist ; 
two out of them are Government-owned but not mana: al, 
These are the agricultural estates at Tayiba, in the blue 
Nile Province; Zeidab, in the Berber Province; and 
Tokar, the principal cotton-growing district of the Sudan, 
in the Red Sea Province. At all of these places thei js 
to be found a certain amount of modern agricultiiral 
machinery and farm appliances ; but by no means the 
whole of it is of British manufacture, as it well might be, 
The United States are well represented, and as emissiaries 
from North America have long had their eye upon the 
Sudan as a likely market for the cheaper kinds of avri- 
cultural machinery—which, however, are not the cliss 
most wanted—unless the ground is cut from under then 
the market will be swamped with rubbish to the exclusion 
of really good manufactures. The total amount oj 
German and Austrian goods of this description finding thir 
way into the country has not been of great importan¢ 
hitherto, and for the future will become even more ney; 
gible. In 1913, for instance, the whole value of the 
machinery and parts supplied to the Sudan by Germain, 
did not exceed £5180, while for Austria the sum was Jit 
£56. But one single German agricultural implement 
was imported over the same period, while electrical goods 
to the value of £161 came in from Austria, On the other 
hand, cast iron ware, hollow-ware, &c., to the value of 
£951, was received from Germany, and of £2795 from 
Austria. 

That the Sudan is worth cultivating for orders by the 
engineering trade is proved by the figures showing the 
amount of the imports for the past two years. Iron and 
steel ware of general kinds were represented by a value of 
£29,744 in 1913, and £16,391 in the past year, or a falling 
off of £13,353. In agricultural and electrical machinery 
and parts the values were £38,677 in 1914 and £18,902 in 
1913, or an increase of £19,775. Locomotives—entire|) 
for the Government railways, since there is no other de- 
mand at the present time—increased in value from £120 
in 1913 to £5936 in 1914, an advance of no less than £5316) 
Steam engines also displayed a certain demand, aggregat 
ing in value £7328, a less favourable return, nevertheless, 
than that of the previous year, which showed a total value 
of £10,285. 

As already pointed out in the columns of this journal 
it is the intention of the Sudan administration to expend 
large sums of money upon the construction of irrigation 
and other public works in the country. It is naturally 
the wish of the authorities to employ as much British 
material and to use as many British appliances as possible, 
but it will be necessary to buy in the cheapest market 
notwithstanding. Dealing must of a necessity be extended 
to all nationalities ; this has been the policy adopted in 
the past. It is said that while all reasonable preference 
is, as it should be, given to the British manufacturer, he 
is not found—so far as he is exemplified by his agents in 
Egypt and the Sudan—nearly so much in touch with 
local matters and local requirements as his continental 
Furthermore, he is badly represented technically. 


rivals. : 
especially 


With but few exceptions British manufacturere 
engineering firms—are represented by general business 
men or general agents; these as a rule know little or 
nothing of the technicalities of the engineering profession. 
They are merely selling agents, whose business it is to 
dispose of as large a quantity of the goods of the firm 
they represent as possible. Speaking generally, this is 
not found to be the case with continental firms represented 
in Egypt and the Sudan, most of whom possess the services 
of both the general and the technical assistant. 

An instance afforded by one of the principal Govern- 
ment officials in the present administration may be cited. 
He says :—‘‘I had occasion to call for quotations for 
steel water towers for the storage of water for a town 
supply. Of the two quotations which were received from 
British firms, one was forwarded with a drawing showing 
a water tower and tank of a design antiquated in the ex- 
treme, evidently copied from an old catalogue, and quite 
unsuited to local conditions. The other British quotation 
was accompanied by a design for a tower which was 
structurally faulty, and which could not, therefore, be 
accepted. As a contrast to the above, the two quotations 
received at the same time from Belgian firms represented 
in Egypt were for water tanks and towers designed in a 
thoroughly practical manner, up to date in all respects 
and suited to local necessities.” 
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REV. G. M. CAPELL. 
(From a Correspondent.) 


THERE passed away, on January 28th, a well-known 
and interesting personality in the mining world in the 
person of the Rev. G. M. Capell, Rector of Passenham, 
Stony Stratford. He was born in Grosvenor-square, 
London, in 1844, and was a son of the Hon. Adolphus 
Capell (brother of the fifth Earl of Essex) and the Hon. 
Mrs. Capell (eldest daughter of Viscount Maynard). He 
entered the Church and became Rector of Passenham in 
1870, which position he retained until his death. 

Mr. Capell farmed his own land, and finding on one 
occasion his haystacks heating, applied artificial ventila- 
tion by means of a small hand-driven fan which he con- 
structed in his own workshop attached to the rectory, and 
by which means he forced air through a pipe to the heated 
part of the stack, thus successfully overcoming the evil. 
The construction of this little fan led him to build up a 
great development of ventilating fans, culminating in the 
construction of large fans for the ventilation of coal and other 
mines and for other purposes. He took out many patents 
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for the protection of his inventions, which were a wide 
departure from the Guibal and other large fans previously 
in use for mine ventilation, the principal features being 
small] diameter, high speed, curved vanes, and large ratio 
of inlet to body capacity, thus producing a high efficiency 
and Jow oil consumption, and owing to the rigidity of the 
structure a very low maintenance cost. 

Tie merits of the fan were first recognised by the Ger- 
mans and Belgians, who have now a large number working 
on some of their principal coal mines, where owing to the 
restricted airways in the thin seams of these countries the 
fans were designed to produce a very high water gauge, 
in sore instances as high as 15in. Some hundreds have 
also been installed in England, France and America, some 
of which have been running for twenty-five years with 
great economy. 

During the last few years of his life Mr. Capell devoted his 
attention to propellers for boats and aeroplanes. His genial 
manner and devotion to scientific matters made him very 
popular with mining engineers, colliery proprietors and 
others with whom he came in contact, not only in Great 
Britain, but on the Continent and America, where he was 
always welcomed by the principal mining engineers of 
those countries. His loss will not only be felt from the 
engineering point of view, but from the social standpoint 
throughout Europe and America, and the absence of his 
inventive genius at a time when the development of aero- 
planes and waterplanes has reached so important a stage 
in military tactics will be a loss to the nation. 

CHARLES CUNNINGHAM SCOTT. 

We regret to have to record the fact that Mr. C. C. Scott 
died at his home in Largs, Ayrshire, last Thursday week. 
Mr. Scott was in his forty-eighth year, and was the eldest 
son of the late Mr. John Scott, C.B. The Scott family, 
through its firm, now known as Scott’s Shipbuilding and 
Engineering Company, Limited, of Greenock, has long 
been associated with the Clyde shipbuilding industry. 
The late Mr. Scott was the head of the sixth generation of 
shipbuilders, so that the family connection with the 
industry has now extended over the best part of two 
centuries. After an education at Fettes College and 
Edinburgh University, and after serving the usual 
apprenticeship, Mr. Scott was appointed in 1890 assistant 
engine works manager at Greenock. In 1900, when the 
firm became a limited liability company, he was made 
assistant general manager. In 1903, on the death of his 
father, he became a managing director, and in 1905, on 
the death of his uncle, Mr. R. S. Scott, he was appointed 
to the chairmanship of the company. He was a member 
of the Institution of Naval Architects, of the Institution 
of Engineers and Shipbuilders in Scotland and of the 
British Corporation Committee and was a past-president 
of the Clyde Shipbuilders’ Association and of the North- 
West Engineering Trades Employers’ Association. 

GEORGE WAILES. 

We have to record with regret that Mr. George Wailes 
died at Bournemouth on January 30th. Mr. Wailes was 
one of the older engineers, and his business connection 
with this paper extended back to its foundation. He was 
born at Leeds in 1833, and served his time in that city. 
Coming to London in 1855, he took over the business of 
Mr. C. Rich, situated in what is now the Euston-road, 
but was then called Palace-row, owing to it being the 
site on which one of King James’s palaces stood. The 
business was then styled Wailes and Robinson, and con- 
tinued as such until 1876, when it passed entirely into the 
hands of Mr. Wailes, and was then termed George Wailes 
and Co., under which title the business is still being carried 
on by his son. Mr. Wailes had many interesting experi- 
ences, having carried out work and experiments in the 
early days for Bessemer, Siemens and Ferranti, besides 
many other eminent people whose names are now so 
well known. 





Cae INstirution oF Locomotive ENGINEERS.—The annual 
general meeting of the Institution of Locomotive Engineers 
was held on February 12th at Caxton Hall, Westminster. The 
chair was taken by the President, Mr, A. J. Hill, M. Inst. C.E., 
locomotive superintendent, Great Eastern Railway. As the 
Institution is now on the eve of incorporation, a special general 
meeting was recently held to sanction the remaining in office of 
the Council until the legal formalities required had been com- 
plied with. The President, however, in accordance with the 
wish of the Council, consented to hold that office during 1915. 
The treasurer’s statement of accounts and balance sheet were 
submitted, and on the proposition of Mr. A. R. Bennett, M.I.E.E., 
a vice-president of the Institution, and seconded by Mr. A. 
Woolford, deputy vice-chairman, were adopted. A very sub- 
stantial balance was brought forward, but this no doubt would 
have been considerably larger had it not been for the war, as 
during the latter half of 1914 the increase of membership was 
very slight. It is, however, satisfactory to know that since the 
new year there has been an increase which now brings the total 
up to close on two hundred. After the business portion of the 
meeting was concluded, the President announced the awards 
for the most meritorious papers read during 1914, and made 
the following presentations. First award, value three guineas, 
to Mr. E, L. Ahrons, M.I. Mech. E., for paper on ‘* The Internal 
Disturbing Forces in and Balancing of Locomotives ”’ ; second 
award, value two guineas, to Mr. A. Kingsley Ward, for paper 
on “*'The Application of the Diesel Engine to Locomotives ”’ ; 
third award, value two guineas, to Mr. A. Woolford, for paper on 
* Pumps and Injectors for Locomotive Boilers.’”? The Chairman 
of the Council, Mr. C. A. Suffield, in the course of his remarks 
on the past year’s work of the Institution, made special refer- 
ence to the decision of the Council for the admission of Indian 
ventlemen who held the necessary qualifications. The decision 
was mainly influenced by the loyal attitude now shown by our 
grest Dependency. Mr. Suffield also referred to his coming 
retirement as Chairman of Council, as after the incorporation 
that office would be dispensed with, but he still hoped to main- 
tain @ very active part in the administration of the affairs of 
the Institution. He also made reference to the number of 
members who bad joined his Majesty’s forces. The presidential 
iddress followed, the subject chosen being ‘* The Education of 
the Engineer.”” The President referred to the present status of 
the engineer, and in the course of his remarks said that it was 
not until—relatively speaking—quite recently that the univer- 
sities officially recognised the profession. Some valuable 
advice was given to the young men contemplating taking up the 
profession of the mechanical engineer. He also referred to the 
educational system now in vogue at the Stratford works, and 
the facilities offered to apprentices engaged there. On the 
termination of the address, a vote of thanks was proposed by 
Mr. W. A. Lelean, M.I. Mech. E., vice-chairman of the Council, 
and seconded by Mr. A. R. Bennett. 





SWISS TURBO-GENERATOR SETS. 
No. I. 

THERE are few turbines of importance that have 
not been described in these columns, but although 
we have often referred to the good results the Oerlikon 
Company’s machines have given when tested in 
various central stations, we have never published 
anything approaching a complete technical descrip- 
tion of the sets built by this firm. We propose, 
therefore, with the aid of some drawings and other 
illustrations, which the company has placed at our 
disposal, to consider the turbo-generating sets manu- 
factured at the Oerlikon Works in Switzerland, and we 
shall deal in the first place with small turbines built 
for outputs ranging from 10 to 500 horse-power. These 
machines are constructed on the velocity principle, 
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Fig. 1—PRESSURE AND VELOCITY CURVES FOR SMALL 
TURBINES 


the steam expanding to atmospheric or any other 
back pressure, and the velocity so acquired is utilised 
in two, three, or more sets of running blades. The 
curves on the lower part of Fig. 1 show very clearly 
how the pressure and velocity fall, whilst the upper 
part of the diagram shows the relative lengths of the 
blades in succeeding stages. Mechanically these 
machines are remarkably simple and there is very 
little to get out of order. The running wheels or 
rotors—see Fig. 2 and the sectional drawing, Fig. 3— 
are made of the best Siemens-Martin steel while the 
blades attached to the wheel are composed of nickel 
steel and are surrounded by a steel band or shrouding, 
which is riveted to each blade in the usual manner. 
As the steam pressure is equal throughout the 
turbine small clearances are unnecessary. The shaft 
is designed so that the critical speed is from 20 to 

















Fig. 2—ROTOR FOR SMALL TURBINE 


50 per cent. above the normal working speed, and it 
runs in two pressure or ring lubricated bearings fitted 
with white metal bushes. As there is equal pressure 
on all sides of the running wheel there is no axial 
thrust ; but in order to ensure that the shaft does 
not shift in an axial direction the bearings are designed 
to act as thrust bearings. If necessary, the oil is 
cooled by a cooler fitted in the bearing pedestals. 
As the steam is expanded down to the back pressure 
in the expanding nozzles the use of complicated 
stutfing-boxes is unnecessary. It is usual to couple 
these turbines to the machines they drive by means 
of a flexible leather coupling. The 100 horse-power 
turbine depicted in Fig. 4 is constructed for a speed 
of 3500 revolutions per minute and was built for 
driving a blower. Its speed is controlled by a sensi- 
tive spring governor, the vertical spindle of which is 








driven through a worm wheel by the main shaft. By 
means of the usual hand wheel the speed can be varied 
within wide limits. An emergency governor is also 
fitted, which cuts off the steam automatically when 
the speed reaches 15 per cent. above the normal. 
Although the efficiency of a small steam turbine 
is not all that it might be, the steam consumption 
obtained with the small Oerlikon machines are claimed 
to be well up to the maximum possible ; in fact, the 
makers contend that the steam consumptions do not 
exceed those of small steam engines of equal power. 
Naturally, much better results are obtained with 
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Fig. 3-SMALL TURBINE 


the larger turbines. When these turbines are used 
for driving slow-speed machines they are fitted with 
reducing gear, this arrangement giving a cheap and 
efficient unit. The company always recommends the 
use of gearing when the speed of the machine to be 
driven is below 3000 revolutions per minute. The 
maximum reduction ratio is 1 to 5. These small 
turbines are being used for driving all kinds of 
machines, such as condenser pumps, dynamos, and 
so forth. 

The large Oerlikon turbines are made in sizes 
ranging from 500 horse-power upwards, and are 
divided into two or more pressure stages, as shown 
in Fig. 5 on page 180. Fig. 6 on that page shows the 
governing gear, Fig. 7 a reducing steam turbine, and 
Fig. 8 a mixed pressure turbine. Confining our atten- 
tion for the present to a turbine constructed in 
accordance with Fig. 5, the pressure and velocity 
vary throughout the machine somewhat in accord- 
ance with the curves, Fig. 9. It will be seen, however, 
that whilst there are only four runners in the first 
stage of the turbine, Fig. 5, and eleven runners in the 
second stage, the diagram Fig. 9 has been drawn on 
the assumption that the first stage has five runners 
and the second stage three runners. The length 
of the blades increases correspondingly to the expan- 
sion of the steam. It was customary at one time to 
make all the blades in each stage the same length 
and the length of the admission are increased from step 

















Fig. 4—100 HORSE-POWER TURBINE 


to step, but it has been found to be much better prac- 
tice to increase the length of the blades and to keep 
the admission are constant. 

The shaft rests on two self-aligning bearings, which 
are lubricated with oil under pressure, and in order 
to maintain the shaft in its correct position one of 
the bearings is provided with thrust grooves, into 
which thrust rings on the shaft fit. On its way to 
the bearings the oil is cooled in a cooler in the usual 
manner. The shaft is designed so that its critical 
speed is well above the normal working speed. The 
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grey cast iron distributor discs are in two halves 
and are fitted so as to form a steam-tight joint, into 
the cylinder, which is, of course, split horizontally. 
The blades, which are made of 5 per cent. nickel 
steel, are either cast into the circumference of the 
dises or are,fixed,in separately. From Figs. 10 and 
11 the construction of the rotor wheels will readily 
be understood. They are designed for equal strength 
throughout and are made of the best quality Siemens- 
Martin steel, and have a safety coefficient of from 
7to 10. At the circumference of each disc is a fluted 
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« Fig. 9-PRESSURE AND VELOCITY CURVES FOR LARGE 
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groove, into which the nickel steel blades and dis- 
tance pieces are inserted. All the tie pieces as well 
as some of the distance pieces are riveted in a direction 
parallel to the axis of the shaft by a patented process. 

The governor—see Fig. 6—operates on the indirect 
principle ; that is to say, between the governor and 
regulating valve there is an auxiliary oil pressure 
motor. The fly balls actuate a small regulating valve, 
which conducts the oil under pressure to the auxiliary 
piston. In this way the regulating valve is opened 
and closed and the steam admission regulated auto- 
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Fig. 10 ARRANGEMENT OF BLADING 


matically. To prevent trouble in the event of the 
oil supply failing, the main steam valve is kept open 
by oil pressure acting upon a piston, on one side of 
which is a spring which tends to force the piston down 
and close the valve. Should the oil pressure fail 
the spring forces the valve down on its seat and the 
turbine is stopped. The drawing Fig. 6 shows that 
the auxiliary turbine which drives the vacuum pump 
exhausts into the main turbine. It also shows that, 
in addition to the main oil pump driven from the 
turbine shaft, there is an auxiliary oil pump driven 





by asteam turbine. The valve shown in the top right- 
hand corner of the illustration is an overload valve, 
which is operated by the main governor. % When 
the load on the turbine exceeds a certain amount 
this valve opens and admits steam to an intermediate 
stage of the turbine. The type of coupling used for 
coupling the turbine to the generator depends on 
the capacity of the set ; machines up to 5000 horse- 

















Fig. 1I—ROTOR WHEELS 


power having leather couplings and those 
output claw couplings. 
Tests made on these turbines have shown very good 


The following table gives results of tests on a 5000- 
kilowatt machine, the speed of which is 1500 revolu- 
tions per minute :— 


Date. 
— i gs 9/4/1913. 

Duration of trial in minutes 120 120 -- 120 
Load in kilowatts . 2585.3 5037.6 .. 5869.7 
Steam pressure at stop valve 

in atmospheres.. .. 13.15 13.26 .. 13.08 
Steam temperature at stop 

valve in deg. Cent. 325.9 353.9 363.9 
Vacuum per cent. 97.43 95.95 . 95.2 
Steam consumption per kilo- 

watt hour, pounds .. .. = 12.03 11.02 11.43 
Steam consumption per 

horse-power-hour, pounds S.1F << y Ay | 8. 06 








above this | 





difference between the boiler and back pressures. 
If, however, the turbine is required to develop 
an output larger than is consistent with the exhaust 
steam required for heating, a steam tapping 
may be provided, as shown in Fig. 7, page 180. 
The exhaust steam for heating is taken from an inter- 
mediate stage of the turbine, a partition separating 
the machine into two parts, which are interconnected 
by a regulating valve. From the stop valve the 
steam passes to the first compartment, and is there 
expanded to the pressure required for heating. When 
the load is heavy and more steam is required by the 


| turbine than is necessary for heating purposes steam 
| is admitted to the second half of the machine through 


the regulating valve, and when it has passed through 
all the runners in the second section it flows into the 
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Fig. 13—ARRANGEMENT OF VALVES 


condenser in the ordinary manner. The automatic 


| valve operates in such a way that the volume of the 


results. In the table below details are given of some | 
tests made on a 3000-kilowatt machine running at 
1500 revolutions :- 
Date. 
10/4/1911. 11/4/1911. 11/4/1911. 

Duration of trial in minutes , 120 120 40 
Load in kilowatts 1594.9 3165.6 3574.9 
Admission pressure in atmos- 

pheres 14.1 14 13.8 
‘Temperature of steam and 

stop valve, deg. Cent. 351.7 350.3 349.5 
Steam pressure at second 

stage in atmospheres... 3.8 11.9 12.3 
Temperature of final exhaust, 

deg. Cent. oes oF ae 26.4 29.5 
Vacuum per cent. 97.8 97.5 97.1 
Steam consumption per kilo- 

watt-hour, pounds .. 12.34 32.63 .:. Wat 
Steam consumption per 

horse-power-hour, pounds 8.13 .. 7.95 .. 8.41 


heating steam which leaves by way of the intermediate 
tapping is practically constant. Fig. 13 shows an 
arrangement of valves for a turbine that has live 
steam admitted at two points. 

The company’s mixed pressure turbine is shown in 
Fig. 8, page 180. This machine is, of course, designed 


| to operate with exhaust steam from reciprocating sets, 





live steam being used at times when the supply of 
exhaust steam is insufficient to deal with the load, 
and if desired high-pressure steam can be used 


| entirely. 


The; turbine works of the company—four views 
of which are given on page 184—are laid out 
on the most modern lines. All the parts that are 
| independent of special conditions appertaining to 


Fig. 12 shows a 10,000 horse-power Oerlikon tur- | the capacity, heat drop, &c., such as bearings, cases, 











bine directly coupled to a three-phase generator and 
erected in the electricity works of the city of Stock- 
holm. 

When it is desired to use the exhaust steam for 
heating and other similar purposes the turbines are 





designed only to utilise the heat represented by the 


Fig. 12—TURBINES IN ELECTRICITY WORKS AT STOCKHOLM 


regulators, are standardised for all sizes. The 


| runners and distributing discs, on the other hand, are 


naturally made to suit the pressure and vacuum under 
which the turbines operate. Fig. 14 shows a view 
of the turbine shop, where the rotors and distributing 
discs are made; Fig. 15 a special machine for boring 
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out the cylinders, which is driven by an electric motor. 
There are several of these machines at the Oerlikon 
Works. The lathe shown in Fig. 16 is used for turn- 
ing up turbine shafts of large diameter, the particular 
shaft in the machine at the time the photograph was 
taken being for a 10,000-kilowatt turbine. The 
last illustration on page 184, viz., Fig. 17, shows the 
turbine-testing department, where five machines can 
be tested simultaneously. 








PRINCIPLES OF ENGINE DESIGN. 


THE adjourned discussion on Mr. Frank Foster’s paper 
read recently before the Manchester Association of Engi- 
neers on the above subject was continued on Saturday 
last. As was perhaps only to be expected, most of the 
speakers confined their remarks to that portion of the 
paper which dealt with “Similarity of Design.” It was 
rather singular that none of the speakers had anything 
to say upon the subject of engine foundations, which 
formed an important section of the paper. In determining 
the size of foundation blocks and the strength of the 
holding-down bolts, the author had shown by means of 
data from a horizontal tandem compound engine, weighing 
with its foundations 1000 tons, and making 100 revolu- 
tions per minute, that the principal factor was the magni- 
tude of the total unbalanced reciprocating and rotating 
forces. The following are the particulars of the engine 
referred to : 


Revolutions per minute 100 
coerce OE Ee ae 3ft. Gin. 
Weight of reciprocating parts ee 5 tons 
Total inertia force at inner dead centre 36 tons 
Total inertia force at outer dead centre 25 tons 
Weight of engine and foundation 1000 tons 
Free movement of foundation a a a ee eee 
Coefficient of friction, engine bed to foundation 

pene eg ee ree sa” aoe ee 
Downward pull required by foundation bolts on main 

d plate ee ee ee eee 

Total net sectional area of H.D. bolts on main frame 45 sq. in. 


The movements of two bodies acted upon by the same 
forces were, he pointed out, inversely proportional to 
their masses. The same inertia forces acted upon the 
engine reciprocating parts and upon the foundation— 
with engine—which weighed 200 times as much. Hence, 
the foundation, if hung up freely or on frictionless rollers, 
would oscillate through one-two-hundredth part of the 
stroke of the reciprocating masses—42in. in this case. 
This gave the free foundation movement of 0.2lin. 
Actually, the foundation was held to the soil by friction 
or bonding. If by friction only, and taking the coefficient 
of friction of concrete or brickwork on stone as one-third 
—it was usually nearly two-thirds, but possibilities must 
be allowed for—the total weight of foundation and engine 
necessary just to prevent the block from sliding, must 
be three times the maximum inertia force, or 108 tons. 
As usually happened, there was there a very ample margin 
for this contingency. 

Since the absorption of the engine vibration was very 
largely done by the ground under the foundation, it 
followed that the foundation block did not need to be of 
very great weight and size, provided it was amply large 
and strong enough to give access to all parts, to acecommo- 
date the holding-down bolts and to prevent all possibility 
of unequal settlement and local springing. In qualifica- 
tion of this, it was important to bear in mind that the 
lighter the foundation, the more marked were the vibra- 
tions transmitted to the earth, and great care must be 
exercised when restricting the size of a foundation block 
for this reason. This was specially important if the 
ground was of a shifty or uncertain nature. 

The holding-down bolts pulled the frame down with 
sufficient force to prevent it sliding on the top of the 
foundation. They were in tension; not shear. The 
coefficient of friction varied between one-quarter and 
one-half. Taking the former figure, the minimum neces- 
sary pull on the bolts without allowing any factor of 
safety, must not be less than four times the maximum 
inertia force—that was, 144 tons. This ignored the 
weight of the frame, which in the case in question might 
be 15 tons, so that the holding-down bolts would only 
have to deal with 129 tons tension. Doubling these figures 
so as to give a clear factor of safety of two, and allowing 
6 tons per square inch, the total sectional area would be 
43 square inches. Ignoring the weight of the bed, a 
section of 48 square inches was called fer. Hence, from 
45 to 50 square inches net section should be provided in 
the holding-down bolts. 

In the subsequent discussion of the paper, in which 
Messrs. Mitton, Massey, Longridge, A. Saxon, Blakeley, 
Cooke, Hodgson and Christian took part, the criticisms 
were chiefly concerning minor details, such as the methods 
adopted for calculating the stresses in bolts and the 
method adopted for calculating the stresses of engine 
frames. Mr. Mitton said it was probably the attempts 
which had been made by gas-engine builders to follow the 
law of similarity that had brought about failures of large 
gas engines. Mr. Longridge expressed general agreement 
with Mr. Foster with regard to steam engine design. He 
agreed that reheaters had not proved of much value, but 
advised in the design of compound engines smaller cylinder 
ratios, 7.e., larger high-pressure cylinders than usual. With 
regard to engine frames, he considered the box pattern the 
best for large engines, as it was well stiffened and distributed 
the weight and stress well over the seating. For smaller 
engines, however, he thought the Corliss frame satis- 
factory. He deprecated the custom of holding up the 
frame on wedges and grouting, owing to the troubles 
brought about by the oil and cement. With regard to 
keys, he said flat keys were undoubtedly the best. On 
this point, Mr. Hodgson observed that tangential keys 
were to be preferred, as he had known cases of flat keys 
on rolling mill engines coming loose. Mr. Hodgson also 
criticised the author’s figures regarding bearing pressures, 
and said that the ratios given did not work out satis- 
factorily. On the subject of keys for large fly-wheels, 
Mr. A. Saxon said that he had found the most satisfactory 
method of securing large rope pulleys of 24ft. to 28ft. 
diameter was by means of six or even eight keys. With 








regard to the most satisfactory steam pressure for com- 





pound engines, he said that he had found a pressure of 
180 lb. more economical than 160 lb. Mr. Saxon also 
gave particulars of an interesting instance of speeding up 
a compound steam engine from 57 to 80 revolutions per 
minute by reducing the sizes of the cylinders and increasing 
the steam pressure. 








LETTERS TO THE EDITOR. 


(We do not hold vurselves responsible for the opinions of our 
Correspondents. ) 


PATENTS AND FOREIGN COMPETITION. 

Srr,—It seems to be assumed by the gentlemen who are 
discussing patents in your columns that patents are really 
wanted. Will you permit me to take exactly the opposite 
standpoint and say that the easiest and best way of getting rid 
of all patent law troubles is to get rid of patents for inventions ? 
There appear to be but three reasons for their existence :—(1) 
The interest of the patent agent and lawyer, (2) revenue to the 
State, and (3) the encouragement of invention for the benefit 
of home industries. I have put them in what I believe to be the 
order of merit as it appears to your correspondents. To every- 
one else the third item is alone of importance, and the first 
question to be considered is whether the form of monopoly 
granted by a patent does really encourage invention for the 
benefit of home industries. If it does not, then means of doing 
without the small revenue brought in by fees and means of in- 
demnifying the vested interest of patent agents should be found, 
and the system as it at present stands should be swept away. 
I do not say that no monopolies should ever be granted, but I 
do say that they should be made difficult though not expensive 
to obtain, and that instead of 30,000 or so being distributed 
per year only 30, and even less than that, should be given. 

The argument against this course in all countries—Holland 
was, I believe, a brilliant exception for many years—is that the 
inventor won't invent if everyone is to have the advantage of 
his brains. Now, to begin with, as anyone may see by reading 
the abstracts of patents, the average inventor hasn’t any brains. 
He either produces something that is wholly futile and useless or 
he makes some modification on a previously existing successful 
invention. In no country will you find ten really remarkable 
and valuable inventions per year. The remainder, whether 
they are in thirties of thousands or in hundreds of thousands, 
are not worthy of State protection. To say they would not be 
invented is not true, to say that it would not matter if nine- 
tenths of them never were invented at all is perfectly true. It 
is said that a manufacturer will not go to the expense of putting 
down plant and so on for the manufacture of an article if he 
cannot have a monopoly of it. That is clearly untrue. The 
baker does not refuse to bake bread because other people are 
making it ; the engineer does not refuse to use the Stephenson 
link because others are using it. If anything is really wanted 
it will be used ; we certainly need not fear that a good invention 
will be lost to the world through lack of protection. It will be 
said, further, ‘“‘ But your inventor must be rewarded, and if there 
is no patent, how are you going to do that ?”’ To begin with, 
I do not think all inventors ought to be rewarded, but, putting 
that aside, I would have you observe that it is quite possible 
for an inventor to sell his invention without any patent. That 
is to say, the first firm who takes up his invention pays him either 
a lump sum ora royalty; this it can afford to do by reason 
of the start it gets on competitors. But asa matter of fact, there 
are not likely to be many copyists of ordinary inventions ; in some 
eases the invention would only apply to the products of one ora 
few firms. In many cases it would be quite practicable to make an 
agreement with several firms. It has been said frequently by 
eminent patent lawyers that there are few patents that cannot be 
evaded ; everyone knows how difficult it is to prove infringe- 
ment. This is so well known to be the case that a syndicate formed 
to work a promising invention invariably puts aside two large 
sums of money, one to buy out all rival inventors as fast as they 
appear and the second to patent every conceivable modification 
of the original invention. I can recall quite a recent invention 
on which no less than £70,000 was spent in less than two years 
in this way—and no one would say that the invention is safe 
now. A patent—always excepting a few—is never safe if it is 
worth copying, and the first manufacturer in nearly all cases is 
likely to enjoy amonopoly ofit. I think, then, that as far as the 
inventor is concerned we may be sure that he would be but little 
the loser if there were no patents, 

From the point of view of the public there is, of course, the 
question of secret inventions. A monopoly is granted to an 
inventor in return for the divulgence of the secret of his invention. 
In all questions connected with mechanical engineering—by a 
long way the bulk of patents—this is simply and wholly ridiculous. 
The secret of the invention is published with the first article 
made and used. There are certain chemical and metallurgical 
inventions which might be kept secret, but in the advanced 
state of technical knowledge at the present time it is not likely 
that they ever would be numerous. In any case, under the 
present law a secret patent may be taken out for them, and not 
for several years does the general public get the benefit of such 
information as the specification may contain. To my mind 
the value of the divulgence of secrets is almost if not wholly nil. 
It is no more than a relic of antiquity. 

Finally, it must be remembered that there are two great 
classes of patentees. There is the free-lance, the independent 
inventor ; and the member of a firm engaged in the manufacture 
of things to which the patent applies. From the former the 
great patents, as a rule, come, but the efficiency ratio is 
minute, not more than one or two in some hundreds of 
thousands. Patents taken out by manufacturers are fre- 
quently iniquitous. They are taken out without any real 
intention to manufacture, but simply and solely to stop other 
people manufacturing or to anticipate and destroy the inventions 
of others. They are of no value to the country. A few years 
ago a demand suddenly sprang up for a new thing—I should 
get into trouble if I hinted what it was. Immediately a number 
of big firms in this country and abroad set their draughtsmen 
to work with might and main devising all possible modifications 
and designs which might possibly meet the requirements and each 
firm hurried patents through as rapidly as it could. If that was 
not a misuse of our patent laws I should like to know what is. 
On the other hand, scores upon scores of patents are taken out 
by manufacturers just to secure what in the trade is known as a 
“selling point.” The word patent on a device increases its 
apparent value to the customer, whilst it is a more or less powerful 
deterrent to other makers. Some time ago I was asked to give 
my opinion on a patent of the kind. I advised the firm in ques- 
tion to take no notice of the patent, asI felt sure it could not be 
upheld. Now several firms are making the same thing without 
paying a penny piece in royalties to the original patentee. It 
was a sheer case of bluff supported by the Patent-office. 

The fact is that under our present regulations the Patent 
office is bound to grant a patent for anything which differs in a 
small degree from something else. Let anyone examine the 
hundreds of patents for change-speed gears. He will find that 
with few exceptions they are modifications of well-recognised 
arrangements of wheels combined with equally well-known 
arrangements for keying and sliding. Fundamentally, there is 
nothing new in any of them, and a rational Patent-office, not a 
Patent-office that is forced to grant protection to a new com- 
bination of parts, would reject them. 

To sum up, then :—(1) I do not think the absence of protec- 





tion by patent would discourage invention ; (2) I do not think 
the worthy inventor would be worse off ; (3) I believe that the 
monopoly is frequently misused ; (4) patents have under the 
regulations to be granted for things wholly undeserving of 
srotection. For these reasons and for several others with which 
must not burden you now I should like to see senng laws ag 
they now stand swept away altogether and replaced by very 
much more stringent laws—laws under which only really valu- 
able inventions could be protected. M.I. Mecu. F, 


AERIAL ROPEWAYS. 

Sir,—I have read with much interest the letter from ‘ [p. 
terested ’’ in your last issue. Your correspondent refers to the 
question of automatic tipping en route, and points out that by 
the addition of a light suspension rope over the tipping portion 
of the line this can be done quite as well with the mono-cahle 
system. This is quite true, but your correspondent does not 
say anything about the extra trouble and cost involved in putting 
up this extra suspension rope, nor does he refer to the necessity 
of having to dismantle the whole of this suspension rope, tog: ther 
with the special gear, and move it on to a new span, after hay ing 
filled up the tipping ground on the first span. 

With regard to “ Interested’s ’’ remarks as to negotiating anvle 
stations automatically by means of suitable rail grading, ‘he 
fact remains that by this system of mono-cable it is neces-.ry 
for the carriers to disconnect their hold on the rope and run by 
gravity down an incline rail, as mentioned by your correspond: nit, 
and then take their chance of engaging automatically with ‘he 
rope on the fresh tangent of the angle. In nineteen cases owt of 
twenty this might and does work satisfactorily, but owiny t»5 
the exceedingly small margin there is between the width of tho 
saddle grip and the diameter of the rope there is always |, 
chance of the saddle grip missing the rope, owing to the swiny of 
the bucket, so that in order to ensure proper working it is de.i; 
able, if not indeed absolutely necessary, to have a man in atte. 
ance at these points. It would be interesting if your corre. 
spondent could refer to any angle stations or return termin ils 
working absolutely automatically on the mono-cable system 

I don’t quite follow your correspondent’s meaning with regard 
to keeping the tension in the rope sufficiently low on contractor's 
ropeways, to allow the rope to follow the contour of the ground. 
If there is any load at all on the rope it is bound to be tight on 
the driving side where it leads into the driving station, and wn- 
less the height of the standards is carefully aligned to the contour 
of the ground, on the single-rope system, the rope is bound to 
leave the supporting sheaves, with consequent trouble all round. 

Then with regard to the last paragraph in your correspondent s 
letter, I note that he asks how the sectionalised carrying rope 
system can avoid the necessity for stopping work, even thoush 
one section of the cable is broken. Of course, the work has t» 
be stopped temporarily for an hour or two in order to repair thie 
one span at fault, but it must be very apparent in the case of 
mono-cable systems that if the rope breaks at any one point 
the whole system is bound to come down to the ground, including 
both the rope itself on both sides of the line and also the whol 
of the carriers, along the whole length of the line. Whilst, on 
the other hand, on a sectionalised system, with separate carry 
ing ropes for each span, it is very obvious that if the carrying rope 
on any one span should get broken or give way only the roy. 
itself on this defective span would fall to the ground, whilst 
the carriers themselves—I speak from actual test—would he 
held up by the hauling rope, which in practically every case is 
made strong enough for such an emergency, owing t» the extra 
sag obtainable. It is not necessary to labour the difference in 
the cost and time between putting on the whole length of rojx 
on an installation, say, three or four miles long, including the 
refixing of, say, 100 carriers or more, and the cost of merely 
replacing the carrying rope on one span, say, about 100 yards 
long or so, including the readjusting of, say, one or two carriers, 
an operation of a couple of hours at most. At the same time I 
admit fully and freely that the mono-cable system of ropeway 
has many advantages in certain cases, owing to its cheapness 
and extreme simplicity, and I am equally free to admit that there 
have been some very great improvements made in this system 
during the last few years. 

February 17th. o. . W. 





Str,—With reference to your last article on the above subject, 
I note that your correspondent “‘ Interested,” in your last issue, 
seems to champion the single rope system, and says that for 
the purpose of tipping ‘“‘ a rope is now slung between two trestles 
or over any part of the line necessary for the bucket tip.” On 
this admission, that an additional cable is required, the single 
rope loses one of its greatest advantages over the two cable 
system, without the compensation of less wear and attention. 

With regard to the claim, as an up-to-date invention, of a 
graded rail to return the buckets, there is a line some twenty 
years old not many miles from Sheffield working on this prin- 
ciple ; but, being subject to climatic conditions, these ropeways 
are not so automatic as they wo ild appear, except under cover, 
and that adds to the cost. Of course, auxiliary power is possible, 
but that has the same objection. 

The single cable system has some merits, but these are not 
good examples. 

I was interested in the White sectional system. 
tried anywhere, beyond a few hundred yards? It 
appear to the writer that some tons of weights hung on every 
trestle is a satisfactory method of simplifying the two-cable 
line. The claim of using second-hand ropes might be applied 
all round if it is economical. OBSERVER. 

February 15th. 


Has it been 


does not 








Royat MeEtTeoroLoaicaL Soctery.—The monthly meeting 
of this Society was held on Wednesday evening, February 17th, 
at the Surveyors’ Institution, Westminster, Capt. H. G. Lyons, 
F.R.S., President, in the chair. A paper on ‘ Observations 
of the Upper Atmosphere at Aberdeen by means of Pilot 
Balloons,’’ was submitted by Mr. A. E. M. Geddes. These 
observations were made at the Observatory, King’s College, 
during the years 1912 and 1913, and in every case two theodolites 
were used, thus securing an accurate determination of the flights 
to a level of 3000 m. In clear weather the upward velocity of 
the balloon was shown to be fairly uniform, but to depend on 
more than the free lift. When clouds were present they in- 
fluenced this velocity considerably, the effect differing according 
to the nature of the cloud. The gradient wind velocities and 
directions have been calculated and compared with those actu- 
ally found by observation. A paper from Mr. V. G. Anderson 
of Melbourne University, on the “ Influence of Weather Condi- 
tions upon the Amounts of Nitric Acid and of Nitrous Acid in 
the Rainfall at Melbourne, Australia,” was also read. The 
author described the methods adopted and stated that the results 
of the daily determinations from November Ist, 1912, to Feb- 
ruary 28th, 1914, when correlated with the meteorological data 
for Melbourne and the isobaric charts for Australia, revealed the 
existence of a relation between weather conditions and the 
amounts of the nitrogen acids in the rainfall. The concentra- 
tion of nitric acid reached a maximum in summer, a minimum 
in winter, and an intermediate position in autumn and spring. 
The concentration of nitrous acid reached a maximum in winter 
and a minimum in summer. Nine well-defined recurring types 
of rainstorms had been investigated, the amounts—pounds per 
1000 acres—of oxidised nitrogen per day varying from 1.5 in the 
case of certain antarctic storms to 35.0 in the case of intense 
tropical storms, 
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RAILWAY MATTERS. 


Tae new marine station at Dover is in a very forward 
state, and had not the war broken out it would have been 
opened immediately. As it is, it is being used as a landing 
place for the wounded from the front, 





Lorp AtvtertToN told the shareholders of the Great 
Northern Railway, on the 12th inst., that recently the 
company has dealt with and handled more wagons at the 
London end than at any previous time in the history of 
the line. 

Mr. J. GuRNEY Fow ter, senior partner of the firm of 
Price, Waterhouse and Co., chartered accountants, has 
been appointed consulting accountant to the Government 
in connection with the compensation payable to the 
railway compani2s whose undertakings have been taken 
over by the State. 

Tue Trish railway companies are not uncer the Govern- 
ment control, and hence all movements that are made for 
the Naval and Military Authorities are paid for. From 
Aucust 5th to 21st the Great Southern and Western worked 
172 special trains, which carried 60,000 men, 10,000 horses, 
200 trucks of baggage, and 1100 wagons of guns, &c. 


Tue chairman of the Great Eastern Railway was asked 
at the recent annual meeting whether the cost of the 
unfortunate accident at Ilford would be borne by the 
Government. To this he replied that it was one of those 
matters which would have to be considered between the 
Government and the company. He, personally, thought 
that it would be a fair charge against the Government. 





Ir is officially stated by the Railway Executive Com- 
mittee that in order to keep the lines as free as possible 
for military and naval traffic, it has been found necessary 
still further to curtail the service of passenger trains and 
facilities in certain particulars, which will be duly notified 
to the public. While the necessity for this curtailment is 
regretted by the railway companies, they feel sure that 
they may rely upon the forbearance of the travelling 
publie, who may suffer some inconvenience. 


On the 15th instant the Metropolitan Railway Com- 
pany, which now owns the Great Northern and City Rail- 
wav, introduced first class carriages on that line. which, 
like the other Tubes, has hitherto had but one class. The 
innovation is not quite the experiment it may at first 
seem, as there is a need for first class accommodation, 
because passengers on to or off the Great Northern, chang- 
ing at Finsbury Park, could travel first class on the Great 
Northern, but had to travel third on the Great Northern 
and City. 

As indicative of the work for the Government now being 
carried out in railway workshops, it may be observed that, 
according to the statement made bv the chairman of the 
Great Southern and Western Railway, there have been 
turned out of the Inchicore shops 90 ceneral service trans- 
port wagons, the axles and brasses for the transport 
wagons made by other Jrish railway companies, 149 sets 
of axles, 116 sets of pipe boxes, 67 sets of wheels, and 
32 sets of draught poles. There are now on order 45 
water tank carts, 7000 picket pegs, and 400 picket posts. 


Lorp CLraup Hamitton, at the recent Great Eastern 
Railway annual meeting, announced a fact not hitherto 
publicly known. In referring to the agreement made 
last September between the Government and the railway 
companies as to the compensation to be paid being 
equivalent to the net receipts for the second half of the 
vear 1913, but modified should the receipts for the first 
half of 1914 have been less than those for the first half of 
1913, he said that any question as to the amount of the 
deficiency was, in default of any agreement, to be deter- 
mined by the Railway and Canal Commission. 


Tr appears from Colonel von Donop’s report to the 
Board of Trade that the accident of December 15th at 
Wantage-road, on the Great Western Railway, referred 
to in this column of our issue of December 25th, was caused 
by the driver not keeping a careful look-out. It may be 
remembered that a goods train was travelling along the 
up loop and ran into the buffer stops, causing the engine 
to be turned on its side, killing the fireman, and causing 
a big wreck of rolling stock. After entering the loop at 
the previous station the enginemen decided to get some 
food and then began discussing the question of a pilot- 
man, and whilst thus engaged they passed the distant 
signal for the up main line, which is the landmark to give 
notice of the approach on the up loop to Wantage-road 
Station, there being no distant for that line. The men 
failed to notice the distant, and when thev saw the home 
signal they assumed that that was the distant, and did 
not diseover the error until too late to pull un. As the 
train only took eight minutes to cover 34 miles, it was 
clear also that it exceeded the speed limit of 10 miles per 
hour, 


Tr is surprising how many of the present-day features 
in railway signalling were anticipated years ago on the 
London, Brighton and South Coast Railway. This is 
probably due to the intimate relations that existed between 
that company and the firm of Saxby and Farmer. The 
last-named had held a high position in the traffic depart- 
ment of the Brighton, and Saxby had also been emploved 
on the same line, but in the engineering department. The 
notch cut in the outer end of the distant signal arms to 
distinguish them from stop signals originated on the 
London, Brighton and South Coast Railway, and the 
first two fish-tailed distant signals were brought into use 
at Norwood Junction in August, 1872. Route indicators, 
now being extensively adopted at home and abroad to 
reduce the number of arms at the entrances to and exits 
from busy stations and junctions, were used thirty years 
ago on the Brighton line at London Bridge. Only one 
starting signal for each departure road was provided there, 
but in addition there were lettered and numbered discs 
which showed the direction the road was set for. It was 
at London Bridge also that the system was introduced 
of providing an upper and a lower arm for entering each 
road. When the road was free both arms would be 
lowered, but if there was a train or any vehicles already 
in"the station only the upper arm would be pulled “ off,” 
the other arm being “on”? would be a warning to the 
driver to enter slowly. 





NOTES AND MEMORANDA. 


In the General Electric Review for January, 1915, is 
described the use of a Coolidge tube made for high-voltage 
X-ray work to examine the interior of a steel casting for 
blow-holes. The casting in question was ,*,in. thick at 
the point examined, and a two-minute exposure was 
sufficient to secure a radiograph. The plates taken all 
showed peculiar markings apparently indicating a cavity. 
The plate was then cut into and flaws were found as indi- 
cated by the plates. It is suggested that we may some 
day take pictures of steel ingots to see where to crop. 


In connection with ambulance work at the front motor 
vehicles are not only employed to carry wounded soldiers 
between the trenches and the base hospitals, but are 
employed as hospital units. At a recent meeting of the 
Société de Chirurgie in Paris, Dr. Hallopeau described one 
such surgical unit where operations could be performed 
near the front as effectively as in the best nursing homes 
or hospitals. The unit consists of three trailers and a 
tractor. The tractor supplies steam for heating the 
operating theatre. The trailers carry material for 120 beds, 
with tents for hospital, kitchen, surgery, &c. Connected 
with the ambulance are six motor cars, each carrying four 
beds. These cars keep the hospital in communication 
with the neighbouring first-aid stations. 


At one of the large generating stations in New York 
City where salt water is employed to cool the condensers, 
condensate is tested every hour to determine whether 
any salt is present. If any is found, it indicates that the 
condensers are leaking and must be immediately attended 
to or all of the boiler water will be contaminated. 
test is also valuable in that it forewarns when additional 
feed-water compound may be required to precipitate 
impurities which are carried into the boilers along with 
the salt. Not only is the condensate tested, but also the 
boiler’s contents. This, however, is done only once a 
day, as leakage of scale-forming compounds into the feed- 
water system is usually noted by analysis of water from 
the condensers. The standard titration test of adding 
silver nitrate to the water is employed. This is much 
simpler than testing for the presence of other impurities. 
To remove scale-forming impurities from the water it is 
treated by adding sodium carbonate and the precipitate 
is removed by blowing off the boilers when the fires are 
banked. 

Mr. H. G. Cuatatn, of the American Society of Auto- 
mobile Engineers, recently described some experiments 
with eight-cylinder petrol engines with two rows of 
cylinders at 45 deg. This type was adopted in a powerful 
engine for rail motor work, in view of the vibration caused 
as a result of the horizontal component of the reciprocating 
forces in an eight-cylinder engine of the ordinary 90 deg. 
V type previously used. An obvious advantage of bring- 
ing the cylinders closer together is, of course, that it makes 
a more compact engine. Mr. Chatain’s investigation of 
the reciprocating forces shows that the 45 deg. engine 
involves vertical reciprocating forces slightly less than 
the horizontal reciprocating forces of the 90 deg. engine. 
In the latter type, the vertical forces balance one another, 
but in the 45 deg. type both horizontal and vertical un- 
balanced forces are present. The maximum horizontal 
forces are, however, not much more than one-third of 
those of the 90 deg. engine. Mr. Chatain points out that 
in the 45 deg. engine the gas could not be distributed 
equally to both sides. No.1 cylinder does not complete 
its suction stroke before No. 2 begins, and as a result of 
the inertia of the flowing gas, No. 2 gets a greater quantity, 
and this increases the compression pressure. 

A POWERFUL wireless station was recently opened by the 
Marconi Company for the Chilian Government at Punta 
Arenas, on the wild coast of Patagonia, in the Straits of 
Magellan, which is said to be the most southerly town in 
the world. The station is housed in a ferro-concrete 
building some three miles from the town, and contains a 
100-kilowatt equipment for long-distance communication 
and a 5-kilowatt set for ship traffic, &e. Four distinct 
aerials are used—two for radiating different lengths of 
100-kilowatt waves, one for reception of long waves and 
the fourth for the 5-kilowatt set. All are of the inverted 
L directive type, and are supported on pulley blocks 
slung from porcelain insulators on 250ft. steel masts, so 
that an adjustable sag is allowed to prevent undue strain 
in heavy gales. Provision is made for passing current 
through the aerial wires to thaw them if covered with a 
dangerously heavy load of ice. The large generating 
plant is driven by a 270 horse-power Diesel engine, and 
develops 140 kilowatts at 200 to 360 volts continuous- 
current ; a 2000-ampére-hour battery is also provided. 
The transmitting apparatus includes a condenser of 
1.25 microfarads, made up of 416 “‘ Poldhu”’ pattern 
pots of a new design charged at 10,000 volts, and a 36in. 
radial disc discharger in a soundproof chamber. Either 
5000 m. or 3000 m. waves can be sent. 


A NEW process, called ‘“‘calorising,’ for placing a 
protective coating on iron and steel and other metals, 
especially for use under high temperature conditions, 
has been worked out in the research laboratory of the 
General Electric Company, New York. According to the 
Iron and Coal Trades Review, “ calorising,’’ which is 
the discovery of Mr. T. Van Aller, consists in heating 
metals in revolving drums with mixtures containing, 
among other things, finely divided aluminium, so that a 
surface alloy containing aluminium is produced. In the 
case of copper, this alloy is of the nature of an aluminium 
bronze, but richer in aluminium than the ordinary alloy 
of that name and more resistant to heat, so that copper 
thus treated is protected, up to the melting period of the 
alloy, from the scaling which occurs when untreated 
copper is heated above 300 deg. Cent. The same general 
result is obtained in the case of iron and steel. Some use 
was made of this process for treating copper soldering 
irons and iron resistance wires for heating devices. Pieces 
which, because of their shape or size, are not adapted for 
tumbling, may be calorised by packing them in, or paint- 
ing them with, a suitable mixture and heating them. There 
are many places where it is desirable to use iron vessels 
or apparatus at temperatures above red heat, and at such 
temperatures ordinary iron rapidly oxidises and scales 
away. After iron is calorised the effect of heating is 
slight. 


The | 


MISCELLANEA. 


THIRTY-ONE applications have been made to the Board 
of Trade for electric lighting provisional orders, and these 
will come before Parliament in the usual manner next 
session. Of these, twenty are promoted by local authori- 
ties, seven by companies, and four by individuals. Com- 
peting orders are being promoted at Knaresborough by 
the Council and by the Harrogate Corporation, and in 
several other cases the orders are for extensions of area by 
existing supply authorities, including Tunbridge Wells, 
Warrington, Keighley, and Southampton. 


Dorine the present time of reduced public lighting 
it has been found helpful to whiten the edges of the street 
kerbs, and the city engineer of Norwich has adapted a 
steam wagon to perform this work. On the wagon a 
pneumatic painting machine is installed, the air being 
supplied by a steam-driven air compressor; the supply 
of limewash to the nozzle is carried through hose, which 
is directed to the edge of the kerb by a man following the 
wagon. A specially adapted nozzle has been made to 
limit the spread of the spray to the margin required. 
| The work is very expeditiously done, the rate being about 
| three miles an hour when in full work, and the average 
| speed, allowing for refilling, &c., about two miles an hour. 











| A FEW weeks ago it was reported by cable that Sir 
| Ernest Shackleton would not reach the base from which 
he intends to start his crossing of the Antarctic continent, 
| in the Weddell Sea, in time to proceed this season. The 

ice has been very late in breaking. Sir Ernest now hopes 
to get away from the base at the beginning of November 
next, after wintering there. His present communications 
have come from South Georgia, and an interesting and 
useful piece of scientific work has already been done there 
in the erection of true meridian posts, which will enable 
whaling and other ships to test their compasses. The 
voyage to South Georgia appears to have been prosperous, 
and the expedition has received an addition to its personnel, 
which must be unusual for a polar voyage, in the shape of 
a stowaway. 

On the 15th inst. the last of the 15,000-ton oil tank 
steamers ordered by the Eagle Oil Transport Company 
was launched from the yard of Armstrong, Whitworth 
and Co., Limited, at Walker, in the presence of a large 
company. Ten of these ships have now been built, each 
of 548ft. overall length, 664ft. beam, and 413ft. depth. 
The ship in question, the San Patricio, has machinery of 
4600 indicated horse-power, supplied by Messrs. Hawthorn, 
Leslie and Co., the boilers being arranged to use oil fuel 
on the Wallsend system, though in her case the actual 
oil to be burned is of a very tarry nature. Pumping 
machinery to deal with 1200 tons of oil per hour has been 
installed on board, but no further details of the vessel 
need be given, as a full description of a sister ship, the 
San Jeronimo, was published in our issue of September 4th; 
1914. 

In connection with the campaign undertaken by the 
Board of Trade on the advice of its Advisory Committee 
on Commercial Intelligence to assist British manufacturers 
and merchants to secure trade formerly in the hands of 
German or Austro-Hungarian firms, the Board continues 
to receive a very large number of inquiries for the names 
of sellers or buyers of articles of which the sources of supply 
or markets have been interfered with by the war. Special 
arrangements have been made in the Commercial Intelli- 
gence Branch of the Board of Trade for dealing with these 
inquiries, and List 8b of articles which inquirers desire 
to purchase is now ready and may be obtained by United 
Kingdom manufacturers and traders. British firms inter- 
ested as suppliers of any of the goods mentioned should 
communicate with the Director of the Commercial Intelli- 
gence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. 

A STRANGE electric blasting accident occurred on the 
Rand in South Africa recently, at a shaft of the City Deep 
Company, resulting in the deaths of two white men and 
two natives and the severe injury of a third native, whilst 
two other natives were badly shaken. The European 
victims were the leading sinker and his helper. They were 
leaving the bottom of the shaft after having connected 
up the round of holes ready for blasting, and the sinking 
bucket in which they were being hoisted had reached a 
spot about 20ft. from the bottom when the whole round 
of holes went off. The force of the explosion blew the 
bucket and its occupants on to the platform about 50ft. 
above them. The accepted explanation of the accident 
|is that a fierce flash of lightning during a thunderstorm 
which was raging at the time struck the ropes of the skip 
or the guide ropes, and that these acted as a conductor 
connecting with the cable or the wires at the bottom of the 
shaft. 
| THE Hackney and Poplar Borough Electrical Engineers 
| have prepared reports with regard to linking up the two 
electricity undertakings which, if they can be acted upon, 
| will result in Shoreditch, Stepney, Poplar, and Hackney 
| being permanently interconnected. Already Poplar and 
Stepney have been giving one another reciprocal supplies 
in such a way that the Poplar plant has been entirely shut 
down from midnight until about 6 a.m. the following 
morning, and, according to Electrical Engineerina, Mr. 
Bowden, Borough Electrical Engineer at Poplar, estimates 
that by being able to shut down his plant during the 
uneconomical night load he is saving over £400 per annum. 
Hitherto there have been certain circumstances which 
have prevented the Hackney and Poplar electricity under- 
takings being linked up, but with the completion of the 
Hackney new plant, recently referred to in our columns, 
and the laying of the extra high-tension ring main, the 
chief difficulties have been overcome. Certain heads of 
agreement have now been formulated, and it is suggested 
that either party shall supply energy to the other at the 
price of 0.25d. per unit without any fixed charges being 
paid. The period of the agreement is to be for twenty 
| years, with revision of price by mutual agreement every 
| five years. The cost of the necessary mains and switch- 
gear for effecting the link is estimated at £2720. The 
| Hackney Electricity Committee recommends that the 
| Town Clerk be instructed to confer with the Poplar Town 
| Clerk with a view to drafting an agreement to be submitted 
| to the Board of Trade later. 
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Our Navy. 


RaRELyY in the history of the world have men had 
to address the people of their country on a subject 
so great as that with which Mr. Churchill dealt in 
the House of Commons on Monday last. Not for the 
first time is the British Navy the dominating factor 
in a great war, but never before has it controlled such 
huge forces, never before been engaged in operations of 
such magnitude. In a sense Mr. Churchill’s speech 
was an apologia, a defence against criticism of a per- 
sonal nature ; but in a wider and a greater sense it 


‘was a lifting of the curtain which for six months has 


shrouded the actions of our Navy. The people of 
England have been given a glimpse of the giant at 
work, and even those of weakest faith must now believe 
that the British Navy has done, is doing, and will do to 
the end, all that those who never doubted, and never 
feared, knewit would accomplish. It has seen the worst 
that it was to see, it has been at grips with the enemy 
in the Bight, at the Falklands, on the Dogger Bank, 
in the action off Chile, and it knows that it has nought 
to fear. In high courage, in seamanship, in engi- 
neering, in material, it has proved itself worthy of 
the best records of its great history, and the fears and 
anxieties engendered by an unseen and unknown 
danger are things of the past. The British Navy 
has found itself. ‘‘ This,’’ said the First Lord in his 
peroration, “I think we can say that although, no 
doubt, new dangers and perplexities will come upon 
us continually, and anxiety will make its abode in 
our dwellings, yet the dangers and anxieties which 
are now advancing. upon us will not be more serious 
or embarrassing than those through which we have 
already successfully made our way, for in the months 
that are to come the British Navy and the sea power 
which it exerts will increasingly dominate the general 
situation, will be the main and unfailing reserve of 
the allied nations, will progressively paralyse the 
fighting energies of our antagonists, and could, if 
need be, even in default of all other favourable causes, 
ultimately by itself decide the issues of this war.” 
In this terse statement we have the justification 
of the millions of pounds and the untold labour 
which has been spent on the building up of the most 
wonderful fleet the world has ever seen or, as 
some believe, is ever likely to see. Not only the 
integrity of the United Kingdom hangs upon the 
British fleet, but the integrity of Europe. No one 
doubts now, not even those who were parsimonious 
in their dealings with the Navy, that the weight in 
the pan against the arrogance and power of Prussian 
militarism are the ships, the guns, and the men of 
Great Britain. And step by step as the war moves 
on, slowly or rapidly, with successes and reverses 
in the trenches, where the best blood of the greatest 
nations of Europe is being spilt, the silent, and more 
terrible because silent, pressure of sea power tightens 
round the throat of the aggressor. His threats no 
longer alarm us; our hold is good. His piratical 
bombast gives us no uneasiness ; slowly and surely 
the end is coming, irresistibly, unfalteringly, the 
weight of our arm, our Navy, is beginning to decide 
the issues of the war. For a hundred years we have 
built ships for this day. Sometimes we have faltered, 
sometimes allowed other nations to advance, in 
invention at least, before us; but always we have 
come back to our priority, always come back to the 
determination to make the British Navy not only the 
largest, but the best of the navies of the world. As 
we ourselves in the past were ready to doubt the 
wisdom of some changes, let us now be the first to 
admit willingly that Lord Fisher and Sir Philip 
Watts are justified in what they did. There can no 
longer be any doubt about the Dreadnoughts. Where 
our ships meet German ships of the same date the 
issue is decided before a shot is fired. In speed and 
in armament we are their superior, and what they 





gain in armour does not avail against us. “The 
great merit of Admiral Sir David Beatty’s action,” 
said Mr. Churchill, “ is that it shows us and the world 
that there is at present no reason to assume that, 
ship for ship, gun for gun, and man for man, we 
cannot give a very good account of ourselves. It 
shows that at five to four in representative ships the 
Germans do not think it prudent to engage, that they 
accepted without doubt or hesitation their inferiority, 
that they thought only of flight as our men thought 
only of pursuit, and that they were wise in the view 
they took, for if they had taken any other view they 
would unquestionably have been destroyed. 

We have established for the time being a command 
of the sea such as we had never expected, such as 
we have never known, and such as our ancestors 
had never known at any period of our history.” 
This we owe to our guns and our ships, to the product 
of the minds and hands of engineers ashore. But, 
and we are rejoiced that Mr. Churchill gave them a 
word of the praise they have so well won, much of the 
success of all our actions has depended on our engi- 
neers afloat. Speaking of the Dogger Bank battle, the 
First Lord said, in reference to the steaming of our 
ships, “‘ all the vessels engaged in this action exceeded 
all their previous records without exception,” and 
having told his hearers how the fleet lived constantly 
away from its base and from dockyards and con- 
stantly at sea for six months, he asked if anyone could 
conceive “a more remarkable proof of the excellence 
of British machinery, of the glorious industry of the 
engine-room branch, or of the admirable system of 
repairs and refits by which the Grand Fleet is main- 
tained from month to month, and can, if need be, be 
maintained from year to year in a state of ceaseless 
vigilance without exhaustion?” No branch of the 
service has worked harder or more faithfully than the 
engineers, and this praise in the House will do some- 
thing to compensate them for the fact that they have 
been too often forgotten when fighting officers were 
being extolled. Let us remember always that in 
most naval actions speed is as important as gun 
power—it is one of the secrets of success of British 
naval shipbuilding—and that the engineer is respon- 
sible for the speed. In this connection we can 
fittingly refer to another point upon which the First 
Lord touched. Much doubt has always been felt 
about the wisdom of placing reliance on oil fuel. It 
has been held with much reason that whilst we have 
unlimited quantities of the finest steam coal in the 
world, we have but little oil, and that if our sources 
of supply were interrupted our ships would be placed 
at a grave disadvantage. Mr. Churchill informed the 
House that no difficulty of the kind had been expe- 
rienced and that the estimates formed of the quantity 
of oil consumed by the fleet in war time were exag- 
gerated. Whilst, moreover, there has been no diffi- 
culty in buying any quantity of oil and not a single 
oil ship has been sunk. Indeed, things have been so 
rosy that it has been decided to make the Royal 
Sovereign an all-oil ship like the Queen Elizabeth. 
On this statement we must remark that whilst it 
may be convincing under the present circumstances, 
it is possible to imagine others under which it would 
not beso. Had, for example, the German fleet been less 
closely confined in its harbours and protected waters, 
had it won some actions in the early stages of the 
war and so released a number of cruisers, they could 
have played on the oil trade routes with disastrous 
results to us. It would be interesting to know also 
how the absolute immunity of oil ships was secured. 
Was it merely fortuitous or were special steps taken 
to protect vessels bringing the fuel to our shores ? It 
must also be remembered that if the war extended toa 
wider area then, for one reason and another, the supply 
of fuel might be wholly interrupted or the price raised 
enormously. No one can doubt the advantages of 
oil fuel, but, equally, no one can deny that reliance on 
its own resources is invaluable to a country in war 
time. As things have turned out, and as they are now 
likely to remain, we have gained by putting our trust 
in oil; but how much do we owe to good fortune 
and how much to a prudent over-estimate of our 
requirements ? 

No one can rise from a perusal of Mr. Churchill's 
speech without a renewed confidence in the Navy. 
We know little enough of what our Army is doing, 
but only at the rare intervals when it flashes like a 
meteor across the path of Germany do we hear any- 
thing of our Grand Fleet, “lost to view amid the 
northern mists silent, unsleeping, and as 
yet unchallenged.” Mr. Churchill told us a little 
about what it had done, how it had cleared the oceans 
of the enemy, tended the transport of a million men, 
and watched over our trade and our coast, and he 
gave us a small insight into what the management of 
such an immense machine means, its need for ships 
ever standing by with food, material, and coal, and 
its need for men. He could not say much, but what 
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he did say was sufficient to give us every confidence 
and to dispose of those vague criticisms which cause 
uneasiness even if they never raise doubts. 


German Railways and the Warp. 


THE part played by the railways in connection with 
the present war has been, and is, of an exceedingly 
prominent character, both in this country and on 
the Continent of Europe, and the chairmen of the 
English companies, as is shown by the speeches 
delivered at the annual meetings which are now in 
progress, are, naturally, congratulating the share- 
holders on the smoothness with which working has 
proceeded notwithstanding the temporary congestion 
of traffic since the outbreak of the war, under the 
administration of the executive committee of the 
general managers acting under the directions of the 
Board of Trade. As a consequence of the arrange- 
ments existing between the Government and the 
railway companies, some time will probably elapse 
before the latter will be able to publish detailed 
accounts for the past year; but, having regard to 
the state of war in the last five months of 1914, the 
railways may be said to have enjoyed a comparatively 
satisfactory year. When assuming control of the 
railways the Government undertook to make good 
the net receipts in 1914 up to the equivalent of those 
earned in 1913, subject to the proviso that if it should 
be found that the net receipts for the first half of last 
year were less than those in the corresponding half 
in 1913, an adjustment should be made accordingly. 
There are still several questions—wear and tear of 
locomotives and changes of rolling stock, &c.—which 
have to be settled, but it is generally on this basis 
that the accounts for the past year have been pre- 
pared. Our railways, in contradistinction to most of 
the lines on the European Continent, were originally 
built and developed solely for the promotion of the 
home and foreign trade. On the other hand, the 
continental railways, particularly in France, Ger- 
many, Russia, and Austria-Hungary, were constructed 
to a considerable extent to serve both strategic and 
trading purposes, and in two of these countries 
military requirements were the dominating factor 
in connection with the establishment of many of the 
lines. This was specially the case in Germany, 
where many millions of pounds sterling have been 
annually expended in recent years on improving the 
permanent way, providing additional rolling stock, 
and constructing new lines of moderate length. 

It may be instructive to investigate the economic 
effects which have been brought about in the working 
of the German railway system since the outbreak of 
hostilities, as is set forth in the newspapers published 
in that country. According to the figures issued by 
the State Railway authorities at the end of January, 
an enormous decline took place in the receipts from 
the goods traffic on the Prussian railways in the 
month of August, including receipts charged for 
military transport purposes, although a progressive 
improvement ensued in each succeeding month to 
the end of the year. The receipts in August, for 
instance, are returned at 41.25 per cent. of the receipts 
from goods traffic in the equivalent month in 1913; 
in September, 68.73 per cent.; October, 79.67 per 
cent.; and November, 81.41 per cent.; whilst for 
December, as was announced by the Prussian Minister 
of Finance in the Prussian Diet on February 9th, the 
receipts amounted to 95 per cent. of those realised 
in the same month of 1913. If the figures can be 
relied upon as being accurate, the decline which took 
place in the opening months of the war must be con- 
sidered to be small; the reduction indeed is said to 
be even less than what occurs in an ordinary period of 
receding commercial prosperity. As the production in 
many branches of trade, as, for instance, coal mining, 
iron and steel manufacture, &c., has been, and still is, 
largely restricted in consequence of the comparative 
scarcity of labour, it is assumed that important dis- 
placements in traffic have occurred by the railway 
transport of commodities which were formerly 
conveyed by waterway or sea route from the east 
to the west of the country. In the case of the passenger 
service on the Prussian railways, including troop 
trains, the financial results have been proportionately 
more unfavourable than those derived from the goods 
service. As compared with the equivalent months 
in 1913, the receipts from the passenger traffic are 
recorded at 56.51 per cent. in August, 49.59 per cent. 
in September, 61.80 per cent. in October, 75.36 per 
cent. in November, and 68.1 per cent. in December. 
It is calculated that the reduction in the receipts 
from the goods traffic in 1914 has amounted to 
£13,000,000, and that from the passenger traffic to 
£6,500,000, making a total decline of £19,500,000 
compared with the preceding year, when 
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the combined receipts were £163,000,000. 





Prussian Minister of Finance, in the course of 
a speech delivered before the Lower House on Feb- 
ruary 9th, stated that while the railways solely served 
the purpose of goods and passenger traffic in times of 
peace, they were a mighty and important instrument 
in the conduct of war. In announcing that the 
receipts from the goods traftic in December had risen 
to 95 per cent. of the total in the same month in 1913, 
as previously mentioned, the Minister remarked that 
the development was an eloquent indication of the 
great extent to which the economic life of the 
country was again pulsating and again flourishing. 
The proportion of working expenses to receipts had 
increased, but any deficiency was expected to be met 
out of the equalisation fund, which was declared to 
exceed £16,000,000. 

If the German figures concerning the per- 
centages of receipts are trustworthy and have 
not been prepared for public consumption, they 
certainly show remarkable results under the con- 
ditions which prevail in that country. The coal 
industry, for instance, is only working at 60 per cent. 
of the normal output and a comparative scarcity 
of coal exists, whilst the production of the iron and 
steel trades is only about an average of 50 per cent. 
of the normal rate. But as the export trade in coal 
and iron and steel is insignificant at the present time 
nearly the whole of the output is being absorbed 
by the home market. With the limitations in other 
industries it seems incredible that the goods traffic 
could have reached in December within 5 per cent. 
of the receipts which were earned in the corresponding 
month in 1913, and the German statement may 
therefore be accepted with considerable reserve. 
At the same time, there is less reason for doubting 
the assertions that the German State Railway authori- 
ties have in operation seven Russian, nineteen Belgian 
and three French railways, in the working of which 
42,000 Germans are employed, and that the sole 
object of the invasion of Russian Poland in September 
and November was the destruction of railways and 
roads which might be of service for the Russian 
army. 


The “Necessaries of Life” and British Railways. 


Mr. AsquitH showed his usual ability as an old 
parliamentary hand in intervening at the earliest 
possible moment in the debate on the 11th inst. as 
to the rise in the price of the necessaries of life. His 
speech considerably cleared the air, and incidentally 
again revealed the excellent economic position in 
which the nation finds itself, a situation which is, 
perhaps, best summed up in what Mr. Bonar Law 
said in his opening remarks. The Leader of the 
Opposition observed: ‘‘So far as I have been able 
to find out, and I have taken some trouble, taking 
into account the volume of employment and the price 
of the necessaries of life to-day, there is not, I think, 
any country in the world, not even any neutral 
country, of which you can say that the working 
classes are, on the whole, in a better position than is 
the case with the people of our own country.” The 
Prime Minister spoke highly of the work done, in 
the face of great difficulties, by the railways and of 
the special steps that had been and were being taken. 
A Committee of Experts had been set up specially 
to deal with all problems arising out of actual or 
possible railway congestion. Information was ob- 
tained daily by this Committee as to the require- 
ments of each company and as to the difficulties 
likely to arise. Steps were then taken to render 
assistance, traffic was diverted, if necessary, from 
one route to another, the provision of emergency 
works, such as sidings, special lines, and so on, were 
recommended where necessary, and redundant pas- 
senger facilities were curtailed to give greater accom- 
modation to goods traffic. These efforts had already 
produced a most sensible and growing amelioration. 

Since we referred to the subject of congestion a 
week ago, we have looked further into the matter, 
and we can now better appreciate the difficulties 
that exist in Scotland. The shipping ports on the 
Forth west of the Forth Bridge are closed entirely, 
and therefore consignments from many of the collieries 
in the Fife and Lothian coalfields have to be sent to 
Glasgow, with the result that the trucks are absent 
about a week instead of only twenty-four hours as 
formerly. At the ports east of the Forth Bridge no 
work is allowed except during daylight. The diminu- 
tion in the number of railwaymen does not apply only, 
as many think, to loading, unloading and the general 
handling of traffic, but trains are delayed owing to 
signal-boxes being closed, due to a scarcity of signal- 
men, with consequent lengthening of block sections. 
Fewer trains are run owing to a diminished number of 
drivers or firemen. These, however, are difficulties 
that are being rapidly surmounted. A difficulty 





that is not so easily solved, a difficulty that vets 
greater every day, is the strain that is being put on 
locomotives owing to the fact that they do not get 
properly cleaned and do not receive the repairs they 
stand in need of. This difficulty is in part due to the 
dearth of men and in part to the locomotive repairing 
shops being occupied with work for the Government, 
Lord Allerton mentioned it at the Great Northern 
meeting on the 12th inst. He said: “It is with 
regard to maintaining our engines, coaches and 
wagons, all of which are repaired at Doncaster, 
which is likely to fall behind owing to the employ- 
ment of the men who have usually done that work on 
Government work.” The Government, we may 
observe, has found it very convenient to employ 
the railway workshops for its requirements. As thie 
shops are, along with the railways, under Govern- 
mental control, no one can object, but it does occur 
to us that seeing that the work is interfering with 
the proper upkeep of the locomotives and _rolling- 
stock, an opportunity might be given to outside firms, 
if there are any still unemployed on Government 
work, to assist. Another remedy is that we 
suggested last week—a wholesale reduction in the 
number of passenger trains, especially competitive ser- 
vices. This would diminish the number of locomo- 
tives required each day and free a certain number of 
drivers, firemen and guards; it would save coal ; 
and, in addition, should give greater freedom to thie 
lines, and enable the companies still further to 
reduce the congestion and to keep it down. But it is 
not only with their material that the railways are 
experiencing difficulty, but with their men. One of 
the many conferences that the war suspended was 
one between a committee of the general managers of 
the English and Scottish railways and representatives 
of the two railwaymen’s unions, which was consider- 
ing a new conciliation scheme that was to have come 
into force at the beginning of last December. The 
postponement of a decision in this matter was pecu- 
liarly galling to the men, who had reason to believe 
that a scheme much more to their liking would have 
been the result. And this feeling of annoyance has 
since, week by week, grown greater, as one of the 
conditions agreed to by both sides when the discussion 
was suspended was that no new agreements should be 
made between the companies and their men. In the 
meantime railwaymen, with the rest of us, have felt 
the pinch of the increased cost of living while also 
having to work with a decreased staff on most urgent 
and important tasks. During the past few weeks, 
whilst there has been so much congestion on the 
railways and docks, excessive hours during the week 
and long days on Sundays have been the order. This 
must have made the wages bill unusually heavy and 
given each man a good sum to draw. But, strange to 
relate, it is not his receipts, but his rate of pay that 
the workman considers, and so the railwayman has 
thought himself very badly treated because his own 
representatives had closed the door against his getting 
his rate raised at a time when living was getting 
dearer. Another of his grievances is that, the 
Government has, to his mind, protected the interests 
of the shareholder. All the same, the men have done 
their work with remarkable success, and we are glad 
to quote the words of Lord Claud Hamilton, who, 
addressing the Great Eastern shareholders, said :— 
“From the highest to the lowest, all the railway 
staffs in Great Britain have worked with a will, and 
all for the common good. No praise can be too high 
to bestow upon those men of our staff, in the humbler 
grades, who, day and night, without the slightest 
grumble, and without any regard to their individual 
comfort, have worked laboriously and well for the 
good of the State.” 

The companies have not been unmindful of the pecu- 
liar situation, so far as the men are concerned, that the 
matter had reached, and for the last two or three weeks 
a committee of the general managers has been meeting 
representatives of the men, and an arrangement has 
been reached. There has never been any question 
of a permanent increase in pay, but of simply a bonus 
during the war period. The managers are, of course, 
not their own masters, seeing that the railways are 
now controlled by the Government, and the position 
is the more awkward because of the ill effect any 
extra pay would have on the net receipts. The com- 
panies wanted the Government, if any concessions 
were given, to pay the whole, but we believe that 
one-half of the amount will have to be borne by the 
companies. The terms eventually agreed to by the 
companies and men are that all men rated at 30s. 
a week and over shall have an extra 2s. per week 
bonus for the period of the war, and all men rated 
at less than 30s. a week a bonus of 3s. Only those 
erades for whom there are conciliation boards are 
co benefit—thus shutting out mechanics, inspectors, 
and clerks—whilst youths under eighteen years of 
age are also excluded. 
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ANNUAL COST OF LOCOMOTIVE UPKEEP. 
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In our issue of January 15th we gave a table show- 
ing the number and classes of locomotives owned by 
the thirteen principal railway companies in Great 
Britain—the South-Eastern and Chatham managing 
committee being for this purpose regarded as one 
company. This information was derived from the 
annual reports of the respective companies, and now 
from the same source we are able to learn what 
locomotives cost to rnn, repair, and renew. 

The locomotive charges appear in two abstracts 
in the new form of accounts, the maintenance and 
renewals being separated from the running. The 
maintenance and renewals are in Abstract B and are 
divided under (a) superintendence, (6b) complete 
renewals, (c) repairs and partial renewals, and (d) 
workshop expenses. Superintendence is sub-divided 
into (e) salaries and (f) office expenses, complete 
renewals into (g) wages and (h) materials ; repairs 
and partial renewals are similarly sub-divided, and 
workshop expenses are put under headings (7) repairs 
and renewals of machinery and plant, (k) depreciation 
of machinery and plant, and (l) other expenses. 

|.ocomotive running expenses appear in Abstract C 
under two heads—superintendence and steam train 
working. The former is sub-divided into (a) salaries 
and (b) office expenses, and the latter into (c) wages 
connected with the running of locomotive engines, 
(7d) fuel, (e) water, (f) lubricants, (gy) other stores, 
including clothing, and (hk) miscellaneous. 

It is not our intention to give the amounts spent 
by the thirteen companies under these various 
headings, because our purpose is to form comparisons, 
in order that it may be seen whether or not any par- 
ticular company is prodigal over the money spent 
on any particular item. We must, however, before 
going further, remark that the reports for the year 
1913—which are those on which this article is based— 
were the first presented in the new form, and it was 
therefore only natural that there should be some 
apparent anomalies. For instance, the London and 
South-Western’s report shows that £26,540 was spent 
on the complete renewals of locomotives—£4881 in 
wages and £21,659 in materials—and yet, on turning 
to Statistical Table XI.—Maintenance and Renewal 
of Rolling Stock—we find it stated that only two 
locomotives were completely renewed. Of course, 
the explanation may be that the work was not com- 
pleted by the end of the year. The great difference 
between the amount for wages and that for material 
suggests that material had been purchased for other 
engines to be renewed. Equally strange is the fact 
that the Midland Company presents a nil return 
under this heading, although the London and North- 
Western returns 70, the Great Western 65, and the 
North-Eastern 43. 

RENEWALS OF ENGINES. 

The amount spent on complete renewals per engine 
renewed is as follows; in this and all subsequent 
similar entries the items will be given in their order 
according to the amount, 7.e., the cheapest will be 
placed first and the dearest last :—London and North- 
Western, £1884 per engine completely renewed ; 
Caledonian, £1984; Great Western, £2224; London, 
Brighton and South Coast, £2292; Great Northern, 
£2372; South-Eastern and Chatham, £2447; Great 
Eastern, £2453; North British, £2540; North- 
Eastern, £2645; Great Central, £2930; Lancashire 
and Yorkshire, £3232; London and South-Western, 
£13,270. 

The cost of the complete renewals of engines 
divided by the number of engines owned, worked out 
as follows :—South-Eastern and Chatham, £17.02; 
London and South-Western, £28.32; North British, 


£36; London, Brighton and South Coast, £38.2; 
Caledonian, £41.79; London and North-Western, 
£42.12; Lancashire and Yorkshire, £45.09; Great 
Western, £47.09; North-Eastern, £56.88; Great 
Eastern, £57.76; Great Central, £58.52; Great 


Northern, £61.72. 

The amount spent per engine mile on complete 
renewals was :—South-Eastern and Chatham, .14d.; 
London and South-Western, .25d.; North British, 
.3ld.; Caledonian, .36d.; London, Brighton and 
South Coast, .36d.; London and North-Western, 
.41d.; Great Western, .47d.; Lancashire and York- 
shire, .54d.; Great Central, .55d.; Great Eastern, 
.58d.; North-Eastern, .6d.; Great Northern, .64d. 


REPAIRS AND PARTIAL RENEWALS. 


The amount spent on heavy and light repairs, as 
per Abstract B, divided by the number of locomotives 
owned, works out as follows :—North British, £96 ; 
Great Northern, £132.88; Caledonian, £139.3; 
London and North-Western, £150.34; Lancashire 
and Yorkshire, £164; London and South-Western, 
£171.3; Great Eastern, £173; North-Eastern, 
£174.32; Midland, £175.58; Great Western, 
£180.73; South-Eastern and Chatham, £210.12; 
Great Central, £214.2; London, Brighton and South 
Coast, £215.72. 

The cost per engine mile was :—North British, 
0.82d.; Caledonian, 1.2d.; Great Northern, 1.38d.; 
London and North-Western, 1.46d.; London and 
South-Western, 1.54d.; South-Eastern and Chatham, 


1.7d.; Great Eastern, 1.73d.; Midland, 1.8d.; 
Great Western, 1.82d.; North-Eastern, 1.82d.; 





Lancashire and Yorkshire, 1.99d.; Great Central, 
2.03d.; London, Brighton and South Coast, 2.04d. 


PERCENTAGE RENEWED AND REPAIRED. 


Statistical Table XI. not only shows the number of 
engines completely renewed, but of those which under- 
went heavy repairs and of those with light repairs, 
and from these we are able to learn what proportions 
of the locomotive stock was renewed and repaired. 

Of those renewed the proportions to the whole 
engine stock owned by the company named in each 
case were :—London and South-Western, 0.21 per 
cent.; South-Eastern and Chatham, 0.7 per cent.; 
Lancashire and Yorkshire, 1.4 per cent.; London, 
Brighton and South Coast, 1.66 per cent.; Great 


Coast, £453.8 ; London and South-Western, £503.23 ; 
South-Eastern and Chatham, £590. 

The cost of coal per engine mile was :—Midland, 
3.04d.; Great Western, 3.1d.; Lancashire and York- 
shire, 3.32d.; North British, 3.32d.; North-Eastern, 
3.36d.; Great Central, 3.6d.; London and North- 
Western, .3.65d.; Caledonian, 3.8d.; Great Eastern 
3.8d.; Great Northern, 3.82d.; London, Brighton 
and South Coast, 4.29d.; London and South-Western, 
4.54d.; South-Eastern and Chatham, 4.7d.; 


RUNNING EXPENSES. 


The total running expenses include wages, fuel, 
water, lubricants, clothing for enginemen, stores, and 
superintendence. When these are divided by the 





Central, 2 per cent.; Caledonian, 2.1 per cent.; 
Great Western, 2.11 per cent.; North-Eastern, 2.15 | 
per cent.; London and North-Western, 2.27 per cent.; | 
Great Eastern, 2.35 per cent.; Great Northern, 2.6 | 
per cent.; North British, 3.2 percent. The Midland, | 
it will be remembered, showed none as completely 
renewed. 

Of those heavily repaired the proportions were :— 
North British, 32.1 per cent.; North-Eastern, 37.45 


per cent.; Great Northern, 37.8 per cent.; London | 


and South-Western, 39 per cent.; London, Brighton 
and South Coast, 40.15 per cent.; Great Western, 
41 per cerft.; Lancashire and Yorkshire, 42.7 per 
cent.; Great Central, 43 per cent.; Caledonian, 43.6 


per cent.; Midland, 43.8 per cent.; South-Eastern | 


and Chatham, 50 per cent.; Great Eastern, 53.14 per 
cent.; London and North-Western, 60 per cent. | 
The proportion that received light repairs were :— | 
Midland, 9 per cent.; Great Northern, 10.6 per cent.; | 
London and South-Western, 13.1 per cent.; Great 
Central, 17.9 per cent.; Lancashire and Yorkshire, | 
21.75 per cent.; North-Eastern, 25.65 per cent.; 
South-Eastern and Chatham, 30 per cent.; London, | 
Brighton and South Coast, 32 per cent.; Great 
Eastern, 32.18 per cent.; London and North-Western, 
33.7 per cent.; Great Western, 50 per cent.; North | 
British, 60.1 per cent.; Caledonian, 126.8 per cent. 
Statistical Table XI. gives also figures as to the 
number of ‘‘ locomotives under or awaiting repairs 
at the end of the year.’’ This information is useful 
as showing the amount of capital thus lying idle, and 


number of locomotives owned the result is found to 
be :—Lancashire and Yorkshire, £606.25; Midland, 
£637.3; Great Western, £637.82; Great Central, 
£642.6; Great Eastern, £669.1; North-Eastern, 
£675.52; Great Northern, £744; North British, 
| £744.32; London and North-Western, £752.57 ; 
| Caledonian, £767.4; London and South-Western, 


| £861.2; London, Brighton and South Coast, £874 ; 


South-Eastern and Chatham, £1048.12. 

The total running expenses per engine mile were :— 
| Great Central, 6.08d.; North British, 6.38d.; Great 
| Western, 6.42d.; Midland, 6.5d.; Caledonian, 6. 6d.; 
Great Eastern, 6.7d.; North-Eastern, 7.06d.; London 
and North-Western, 7.3d.; Lancashire and York- 
shire, 7.34d.; Great Northern, 7.72d.; London and 
South-Western, 7.8d.; London, Brighton and South 
Coast, 8.26d.; South-Eastern and Chatham, 8.27d. 


RECEIPTS PER LOCOMOTIVE. 


If the passenger, goods and mineral, and total 
receipts be divided by the number of locomotives, 
we get the following interesting results. The passenger 
and total figures for the Lancashire and Yorkshire 
and London, Brighton and South Coast are not quite 
correct, as these companies draw large sums from 
electrically operated trains. Electric trains are also 
run on the North-Eastern, Midland, and other rail- 
ways, but not to such an extent as would appreciably 
affect the positions of these companies in the lists 
below. 

The average passenger earnings per locomotive— 











| 
| L. L. EL. | E.3. S.E. 
Cal. G.C. G.E.|G.N. G.W.| and | and = and and = M. |N.B. N.E. and 
| Y. IN.W.| S.W.) 8.C. Cc. 
Complete renewals per engine renewed. . 3 11 8 6 4 | 12 2 13 5 1 9 10 7 
Complete renewals per engine owned 6 12 11 13 9 | $ 7 3 5 1 4 10 2 
Complete renewals per engine mile a ee ae 10 11 13 8 9 7 3 6 1 4 12 2 
Repairs and partial renewals per engine owned .. 3 12 7 2 10 | 5 4 6 13 9 1 8 11 
Repairs and partial renewals per engine mile 2 12 7 3 9 |} 11 4 5 13 8 1 10 6 
Percentage renewed of total stock... ..  . 7 6 11 12 8 4 10 2 5 1 13 9 3 
Percentage heavily repaired of total stock .. 9 8 12 3 6 | 7 13 a 5 10 1 2 ll 
Percentage lightly repaired of total stock 13 4 9 2 ll | 5 10 3 8 1 12 6 7 
Percentage of total owned awaiting repairs. . 2 11 9 12 8 | 5 4 7 6 10 1 3 13 
Wages for running per engine owned : 3 12 1 7 6 | 2 11 10 4 9 8 5 13 
Wages for running per engine mile 1 13 2 9 6 il 12 5 3 10 4 8 7 
Fuel per engine owned ee 10 7 8 5 3 1 6 12 11 2 9 4 13 
Fuel per engine mile ee 8 6 9 10 2 3 7 12 11 1 4 5 13 
Total running per engine owned 10 4 5 y | 3 1 9 ll 12 2 8 6 13 
Tota! running per engine mile a 5 1 6 10 3 9 8 ll 12 4 2 7 13 
Passenger receipts per engine owned 7 13 4 10 5 1] 6 3 2 12 9 8 1 
Goods receipts per engine owned 4 6 10 8 7 9 5 11 13 3 2 1 12 
6 13 9 ll 7 12 5 3 2 10 8 4 1 


Total receipts per engine owned 


possibly it also gives an idea as to the capacity of the 
company concerned to deal with repairs. The per- 
centage of locomotives under or awaiting repair at 
the end of 1913 was :—North British, 6.3 per cent.; 
Caledonian, 6.4 per cent.; North-Eastern, 8.9 per 
cent.; London and North-Western, 12.2 per cent.; 
Lancashire and Yorkshire, 13.5 per cent.; London, | 
Brighton and South Coast, 14.3 per cent.; London 
and South-Western, 14.5 per cent.; Great Western, 
15.5 per cent.; Great Eastern, 16.1 per cent.; 
Midland, 16.7 per cent.; Great Central, 17.2 per cent.; 
Great Northern, 19 per cent.; South-Eastern and 
Chatham, 22.5 per cent. 


22.5 
WaGEs FOR RUNNING. 

The amounts paid in wages for running averaged 
as follows per locomotive owned :—Great Eastern, 
£241.05; Laneashire and Yorkshire, £250.36; 
Caledonian, £255.29; London, Brighton and South 
Coast, £264.69; North-Eastern, £272.99; Great 
Western, £276.63; Great Northern, £278.49; 
North British, £291.25; Midland, £292.11; London 
and South-Western, £301.58; London and North- 
Western, £313.86; Great Central, £335.38; South- 
Eastern and Chatham, £351.71. 

The cost in wages per engine mile was :—Caledonian, 
2.2d.; Great Eastern, 2.4d.; London, Brighton and 
South Coast, 2.5d.; North British, 2.5d.; London 
and South-Western, 2.72d.; Great Western, 2.78d.; 
South-Eastern and Chatham, 2.84d.; North-Eastern, 
2.85d.; Great Northern, 2.89d.; Midland, 2.96d.; 
Lancashire and Yorkshire, 3.03d.; London and 
North-Western, 3.04d.; Great Central, 3.2d. 


FuEL. 

The cost of coal per locomotive owned worked out 
as follows :—Lancashire and Yorkshire, £274.47; 
Midland, £298.5; Great Western, £308.11; North- 
Eastern, £320.81 ; Great Northern, £368.49; London 
and North-Western, £379.4; Great Central, £380; 


| Coast, £4371; 


| of all types—owned were as follows :—South-Eastern 


and Chatham, £5117; London, Brighton and South 
London and South-Western, £3793 ; 
Great Eastern, £2542; Great Western, £2373; 
London and North-Western, £2339; Caledonian, 
£2101 ; North-Eastern, £1909 ; North British, £1854 ; 
Great Northern, £1850; Lancashire and Yorkshire, 
£1825; Midland, £1623; Great Central, £967. 

The average merchandise and mineral earnings per 
locomotive owned were :—North-Eastern, £3687 ; 
North British, £3063 ; Midland, £3017; Caledonian, 
£2984; London and North-Western, £2874; Great 
Central, £2655; Great Western, £2569; Great 
Northern, £2558 ; Lancashire and Yorkshire, £2290 ; 
Great Eastern, £2122; London and South-Western, 
£1810; South-Eastern and Chatham, £1635 ; London, 
Brighton and South Coast, £1426. 

The average earnings per locomotive from every 
description of traffic were :—South-Eastern and 
Chatham, £6752 ; London, Brighton and South Coast, 
£5797 ; London and South-Western, £5603; North- 
Eastern, £5596 ; London and North-Western, £5213 ; 
Caledonian, £5085; Great Western, £4942; North 
British, £4917; Great Eastern, £4664; Midland, 
£4640; Great Northern, £4408; Lancashire and 
Yorkshire, £4115; Great Central, £3622. 

The above table may be useful as, in a sense, a 
summary of the foregoing. It shows the order taken 
by each of the thirteen companies under the various 
headings. 








In the neighbourhood of Visé the Germans are construct- 
ing, on the right bank of the Meuse, a line of railway 
towards Fouron and the frontier. Another line is being 
built on the left bank of the river, running through 
Haccourt, towards Glons and the province of Limburg. 
The Germans are employing in this work the metals of 
the Visé-Liége line. All the trees are being felled on the 
neighbouring roads, and it is stated that the felling of 
trees has also been ordered in Flanders on all the roads 
between Antwerp and the littoral. A start has been 





Great Eastern, £380.4; North British, £387.4; 
Caledonian, £450; London, Brighton and South 


made at Selzaete. 
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| to pins on this wrist plate. 


PUMPING ENGINES, MADRAS WATERWORKS. 


In our issues of January 15th and 22nd we published 
a description of the Madras Corporation’s new waterworks 
at Kilpauk. We are now able to give our readers a fuller 
account of the pumping plant, and to illustrate one of 
the three sets of engines and pumps by means of a photo- 
graph taken in the shops of the builders, James Simpson 
and Co, Limited, of London and Newark-on-Trent. 

The engines are of the horizontal direct-acting com- 
pensated surface-condensing Worthington type. Each 
set has two series of steam cylinders, each series consisting 
of a high, an intermediate and a low-pressure cylinder 
arranged in tandem. The two series of cylinders are 
situated side by side and drive direct two double-acting 
main pumps by means of prolongations of the steam 
piston-rods. There is neither a fly-wheel nor a crank 
shaft. The cylinaers are 15in., 23in. and 42in. in diameter 
with a stroke of 30in. The normal speed is 30 double 
strokes per minute. At the stop valves of the engine, the 





The admission valves, how- 
ever, are tied by rods to pins carried by a floating lever 
member fulcrumed on the wrist plate. The pins on these 
lever members are adjustable in quadrants, and by regulat- 
ing their position the points of admission and cut-off may 
be varied. The three wrist plates are coupled together, 
and are oscillated by the reciprocating parts of the opposite 
side of the plant. The lever members on the wrist plates 
are also coupled up, but are oscillated by the reciprocating 
parts of their own side of the plant. While the exhaust 
valves on the one side are thus controlled by the recipro- 
cating parts of the other, the admission valves are operated 
by a motion compounded of the movements of the recipro- 
cating parts on both sides. With this arrangement it is 
possible to dispense with separate cut-off valves. There 
is thus a saving of twelve valves altogether, two on each 
cylinder. 

The main water pumps are double-acting, both as 
regards suction and delivery, and are provided with 
multiple spring-closed disc valves. The plungers are 
mounted directly on prolongations of the piston-rods of 


chamber of the-pump. The air pumps are horizontal 
and double-acting, and are worked direct from prolongs 
tions of the piston and pump rods, with which they are 
in line. Boiler feed pump; are also attached to the engin 





A LOCOMOTIVE HAULAGE TEST. 


In a note printed in a recent issue we referred to a 
remarkable test of the Great Northern 2-8-0 engine 
No. 456. We mentioned that a load of 1200 tons had been 
started from rest with all the couplings tight on a 1 in 200 
up gradient, and that the dynamometer record had shown 
a pull of 15 tons—printed by an oversight “5 tons.” We 
are now able, through the courtesy of Mr. Gresley, to put 
before our readers a part of the dynamometer chart 
which was made on this test, from which it will be seen 
that our estimate of the pull was rather conservative. 
As a matter of fact, the actual tractive effort between the 
wheel and the rail at the point of maximum turning 
moment, and with full boiler pressure and allowing nothing 
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DYNAMOMETER CHART SHOWING SPECIAL AND ORDINARY STARTS OF G.N. ENGINE WITH A HEAVY TRAIN 


steam has a pressure of 160 Ib. and a superheat of 100 deg. 
Fah. 

Since the force developed in the steam cylinders 
varies as the expansion proceeds while the resistance in 
the water cylinders is practically constant, pneumatic 
compensators are fitted in arcordance with the well- 
known Worthington plan. These compensators resist 
the excess force developed initially in the steam cylinders 
and assist the reduced force given out towards the end 
of the expansion. They consist of four oscillating hydraulic 
cylinders placed one above and one below each of the 
main piston-rods. They work in conjunction with an 
air chamber, the pressure in which is controlled anto- 
matically to give the best working conditions. 

The valve gear is of the usual Worthington type. The 
valves are on the Corliss principle, those for admission 
being placed above the cylinders, while the exhaust 
valves are below where they may best secure the proper 
drainage of the steam chests and cylinders. The four 
valves of each cylinder are driven by means of a central 
wrist plate. The exhaust valves are tied by rods direct ' 


the steam end. The working of the plungers is such that 
as one is coming to rest at the end of its stroke, the other 


is simultaneously and to the same degree starting its | 


forward movement. This effect, known as the ‘‘ Worth- 
ington cycle,” is, of course, secured by the manner in 
which the steam distributing gears of the two sides are 
coupled together. It results in a constant uniform effort 
being sustained on the water column and in an unvarying 
velocity of flow to and from the pump. The plunger 


chambers draw their water from a common suction chamber 


and deliver into a common delivery chamber. A light 
non-return foot valve is provided in the suction pipe to 
facilitate charging the pump chambers. Special provision 
is made for the inspection and removal of this foot valve. 
The main pump plungers are 35in. in diameter. Their 


length of stroke and speed are, of course, the same as | 


those of the steam end, namely, 30in. and 30 double 
strokes per minute. Each engine has a capacity of 12,000 


for friction, would be 18.4 tons, and as the springs went 
up against the chocks, we may take it that this pull was 
exerted. Moreover, as all the couplings were stretched 
at the moment the steam was turned on, there was, we 
| are informed, an initial stress on the draw-bar of 44 tons, 
| but as the train was standing this does not show on the 
| chart. We may add that the train was on a curve at the 
| time. It will be seen from a study of the chart that owing 
to the surging at the draw-bar, due to the varying turning 
moment which a two-evlinder engine gives and the re- 
action of the draw springs, the record is rather ‘‘ wild,” 
and it is difficult to say what the average pull was. There 
can be no doubt, however, that the maximum pull was 
over 18 tons. Mr. Gresley informs us also that the load 
consisted of eighty wagons, a brake and the dynamometer 
car and the total weight is taken as: 1293 tons. 

It is interesting to compare this special start with the 
ordinary start a little bit further on. In this case, the 


| 
| 
| 
| 
| 
| 


gallons per minute, for there are two plungers on each | train came to a stand in the ordinary way with the couplings 


The lift is 80ft. 


side. 


tight, but not extended. The gradient was still 1 in 200 up, 


The surface condenser is arranged in the delivery but part of the train was on the level. 





os sm Gn chee 66 @h tet aeGete 








Fes. 19, 1915 


THE ENGINEER 


189 








—— 


=——— 


COMPRESSED AIR MOULDING MACHINE. | 





THE accompanying engravings illustrate the “‘ Taunton ” 
‘arring moulding machine, an appliance which has recently 
been placed on the market by Rudman, Lancey and Craven, 
Limited, of Taunton. It is intended to be worked by | 
means of compressed air at 80 lb. to 100 Ib. pressure. The | 
machine consists of a table on which a moulding box and 
pattern plate may be placed, of a frame supporting this 
table but otherwise separate from it, of a jarring cylinder, 
and of power-operated lever arms intended to facilitate 
the lifting and turning of the moulding box and pattern 
plate when the ramming of the sand has been completed. 
The action, simply put, is as follows :—The table with the 
box and plate in place is raised by the frame a matter of 
5in. or so. It rests in this position, on a cushion of air, 
as it were, while sand is thrown into the box. The jarring 
mechanism is then brought into play. This raises the 
table up a further short distance and releases it. The table 
falls down to meet the uprising frame, which being momen- 


























+ 
4 G4 
Di | 
ID) Ned AM 
ERE AY | 
a at 
g BS} : wy 
4' Yh Za ; 
Gs. | os, 
oN | We 
BR a | 
YN th 
A iy Y;' 
Yi By | 
\G ii B 
Big 
A Y 
Y “a Gs . 
S Yue S 
2 UR —_—— 


4 i 
al_| 
US 


LLdsaaaaddiaaidiaiaa 
\ 


SLLVPLILLELLPELOLSS Sb My 






aide is 





S: 
SK 





\ 
| 
| 
. NSS 7 
Wag 
ZZ 1M 
C2ZK || } 
i 2 
K 


Cs 
(_—— 
= woes 


a 


ERAS 








“Tue Encuveea’ 


tarily relieved of the weight of the table, is free to rise 
under the lifting force of the air cushion beneath it. The 
impact between the falling table and the rising frame 
constitutes the jar. This jarring action is repeated auto- 
matically until the sand is sufficiently compact. When 
this stage is reached the table is raised a farther distance 
by means of the frame. The lifting arms are swung over 
until their ends are beneath the trunnions on the moulding 
box. The frame is then allowed to sink, taking the table 
with it, but leaving the moulding box suspended on the 
lifting arms. 

In Fig. 1 the table is indicated at A, the pattern plate at 
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Fig. 2-JARRING VALVE 


B, and the moulding box at C. At the centre the table 
carries on the underside a ram-like member D, which fits 
cylinderwise within the frame. The frame is built up of 
three parts, E, F,G. The top part is provided with 
wooden buffers H to take the impact blows referred to 
above. The part F works within a cylinder J fixed in the 
base-plate of the machine. The part G, like a tail rod to 
the piston F, works within a cylinder K attached to the 
cylinder J. Two vertical grooves are cut on the tail rod, 





| 
a shorter one L and, a quarter round the circumference, a | 
longer one M. The engraving shows the frame in its | 
highest position. When in its lowest air is admitted from | 
the pipe N up the groove L into the cylinder J. The frame, | 
table, pattern plate, and moulding box are thus elevated | 
by about Sin. until the groove L overshoots the pipe N. | 
The air cushion referred to above is thus established in the | 
cylinder J. 
The box being filled with sand the jarring gear is brought | 
into action. This gear consists of a valve arrangement P | 
fixed to the side of the frame. This valve device auto- | 
matically and rapidly secures the alternate admission | 
and exhaust of air to and from the cylinder E beneath the | 
ram D. During the admission period the table is raised | 
up, but as the pressure of air within the cylinder E is | 
simply replacing the weight of the table, &c., the frame | 
EFG does not move. As soon as exhaust from the 


cylinder E occurs, however, the frame is no longer balanced, 
and is free to rise under the force of the air cushion within 
the cylinder J to meet the descending table as mentioned | 
above. 





rise, therefore, this valve Q is free to follow up the motion 
under the action of the air beneath it. After a certain rise 
the valve uncovers a passage V leading into the chamber 
of the valve R near its upper end. Air is thus admitted 
to the top of the valve R and as the upper diameter of 


| the valve is greater than the lower the valve is forced down 


to the bottom of its stroke. In this position it sets the 


| passage T into communication with an exhaust port W. 


This brings about the fall of the table and, of course, of the 
rod U. The valve Q is thus forced down by the rod until a 
small port in it opens the port V to exhaust—the rod U, 
it will be noticed, has a good clearance in its hole in the 
valve casing cover. With the pressure on top of the valve 
R relieved in this manner the air from the pipe § is once 
more free to raise the valve to its highest position. The 
cycle is then repeated and will be kept up so long as the 
air supply to the pipe 8 is maintained. 

The sand having been sufficiently rammed, air is ad- 
mitted from the pipe X, Fig. 1, up the groove M into the 
cylinder J. This brings about the farther rise of the frame 
and table referred to in our preliminary outline of the 






































Pig.1—THE TAUNTON JARRING MOULDING MACHINE 


The action of the jarring valve is interesting. It con- 
sists of two piston valves Q, R, of which one, R, is of the 
differential type—see the enlarged view, Fig. 2. To 
bring the jarring gear into action air is admitted from the 
pipe S to the underside of both valves. The two valve 
chambers, it must be explained, are in communication at 














Fig. 3 
| their lower ends, presumably by a hole not shown in the 
| engraving. Both valves are thus forced up to the tops 
| of their strokes, while the air also finds its way along the 
| passage T to the underside of theram D. The ram and the 
| table are thereby carried up. Attached to the table there is 
a depending rod V which entering the jarring valve casing 
forms a stop for the valve Q. As the table and the rod V 
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action. If the pattern plate is suitable the four excentric 
arms Y—see also Fig. 3—may be swung round until they 
come beneath the corners of the moulding box. Then by 
exhausting the air from the cylinder J through the pipe 
X the frame, table and pattern plate may be lowered, 
leaving the box, inverted, resting on the arms Y. It may, 
however, be desired to turn the box over before the pattern 
plate is withdrawn. This is effected by sliding the power- 
operated lever arms, as shown in Fig. 3, along their fulerum 














Fig. 4 


shaft until their ends engage the trunnions on the moulding 
box. The box and the pattern plate may then be elevated 
by power, turned over and lowered again on to the table. 
The excentric arms Y would be swung in to engage the 
corners of the pattern plate su that on exhausting the air 





from the cylinder J the box would fall with the table, 
leaving the pattern plate behind. It may be remarked that 
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owing to leakage the frame always rises until the groove 
M slightly overshoots the end of the pipe X. We do not 
know if this was an intentional feature of the original 
design. In practice, however, it gives a very desirable 
result, for on exhausting the air from the cylinder J the 
small overshct portion entails a period of very slow descent, 
for the frame and table, followed by a rapid movement 
as soon as the overshot portion gives place to the groove 
M. It thus happens that the joint between the pattern 
and the mould is broken very gently and without damage 
to the impression in the sand. 

The interior of the tail piece M, along with a piston Z 
working within the portion F of the frame, is made to 
constitute a dashpot. Into this air is allowed to leap 
through a tiny hole. This addition prevents the frame 
from bouncing on the cushion of air in the cylinder J 
while the mould is being rammed. 

It is claimed by the makers that although the ramming 
of the sand is performed by a jarring action the impact is 
made in mid-air and no vibration is transmitted from the 
machine to the foundry floor. Moulds may therefore be 
placed close up to the bedplate, even when heavy boxes 
are being rammed, without risk of damage. As shown in 
the engravings, great care has been taken to shield all 
sliding surfaces from the harmful effects of sand and dirt. 
The engravings—Figs. 3 and 4—show the machine dealing 
with boxes measuring 2ft. 4in. square by l4in. deep and 
weighing with the sand and pattern plate about 8 cwt. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Midland Iron Position. 


Tue adherence of the Staffordshire marked bar 
makers to the old basis of £9 has some sobering effect on 
the market, notwithstanding that quotations for unmarked 
bars continue to move upward. It is felt that the influ- 
ences which are stiffening prices of unbranded iron are 
too largely the product of the immediate situation to 
afford reliable guarantee for the future. Obviously iron 
will cost more to make for some time to come, but the very 
high prices now being quoted are traceable rather to a 
disorganised state of things, which time may mend, than 
to any strength inherent in the Midland trade situation. 
These considerations necessarily weigh with the marked bar 
makers, who are looked to as a steadying factor in the 
market. Hence there is the anomaly of South Stafford- 
shire unmarked bars changing hands at as much as £8 5s., 
within 15s. of the marked bar standard. On ’Change in 
Birmingham to-day—-Thursday—the minimum was £8, 
delivered by boat. Several rollers of common iron have 
advanced their prices, and there is little material offered 
at less than £8 ds., though the demand is less active in 
this department than some other sections of the market. 
One firm quoted £8 10s. Nut and bolt iron was held by 
some makers at £8 to £8 2s. 6d., but there is some amount 
of material a trifle below these figures. Gas strip was 
maintained at £7 lds. to £8, with £8 the more general 
quotation. Iron hoops are now £9. Ironmasters attend- 
ing Birmingham Exchange report in a considerable number 
of cases that, owing to the failure of the fuel supply, they 
have had to suspend operations for days together. One 
important firm owning large iron rolling mills was not 
able to secure fuel sufficient to enable it to start before 
Wednesday evening. There was no further advance in 
galvanised sheets to-day. Values were very firm at last 
week’s figures, as spelter is still dearer on the week. 
Buyers now have to pay about £41, delivered Birmingham. 
For galvanised corrugated sheets of 24 gauge the price is 
£13 f.o.b. Liverpool and up to £13 10s. for the home market. 
The export business shows hardly any expansion. Some 
small orders are being placed on account of India, and 
inquiries are being received from sources where the trade 
has been dormant since the war broke out. Black sheets 
are stiff, sellers asking £8 5s. to £8 10s. for hard doubles. 
Some makers are disinclined to part with their surplus 
output even at these prices. 





Spelter Stringency. 


Manufacturers are becoming more anxious than 
ever about the spelter stringency. It would cause little 
surprise if the Government again commandeered all the 
available supplies. The quantity of this metal raised at 
home is hardly appreciable except in a local sense ; negli- 
gible, too, is the supply from the Straits Settlements. So 
long, therefore, as European supplies are put off, we are 
practically dependent upon the United States. Americans 
are finding it more profitable to send their spelter here at 
present prices than to use it in galvanising sheets for the 
impoverished markets of South America. The amounts 
of spelter which they are exporting do not leave a ve 
substantial margin for the general trade here. It is stated 
that whilst the United States sheet manufacturers are not 
disposed to finance South American markets, they are 
making considerable inroads into the trade in Canada. 


Steel and Pig Iron. 


Finished steel is well sold; current business is 
not of great dimensions. Producers are not anxious sellers, 
in fact, some of them are quoting prices above the basis 
agreed upon the week before last. This applies particularly 
to plates, for which the Government is a very big customer. 
Steel bars are fetching £8 to £8 5s. For some descriptions 
of rolled steel such extravagant prices are now being 
asked that they come out at from 20s. to 30s. per ton above 
the prices of corresponding descriptions of rolled material 
in iron! The difficulty of getting deliveries of half- 





finished steel is becoming acute. Makers have more work 
on hand than they can turn out with their depleted re- 
sources, and new business can only be accepted subject 
to delays. Now that the higher range of prices is well 
established, American steel half-products are being offered 
more freely. They consist mainly of bars and billets and 
wire rods. Native prices are very firm. Sheet bars 
realise £6 10s. to £6 15s. for Bessemer and as much as 
£7 to £7 5s. for Siemens. Welsh makers were practically 
off the market to-day. American prices were mentioned 
at £6 10s. c.i-t., a figure which at present freight rates 
leaves the United States steel makers, it was reported on 
’Change, only about £4 15s. per ton as the f.o.b. price. 
American sales hereabouts have not at present been at ail 
large. There seems no special disposition by their sales- 
men to cut prices on the Birmingham Exchange, and the 
market has no particular use for the Transatlantic material 
if it can get sutticient supplies from home rollers. Pig 
iron to-day was quiet but firm. South Staffordshire 
common forge was obtainable at 56s., and part-mine at 
60s. Best all-mine realised 80s. to 82s. Gd. for forge 
qualities and 90s. for foundry ; cold blast, 130s. North- 
amptonshire houses quoted 56s. to 58s. and Derbyshire 
brands were offered at UUs. and upwards. Ferro-man- 
ganese was further advanced from £12 to £13. 


North Staffordshire Iron and Steel. 


The pressure at the North Staffordshire steel 
works on account of war material continues. Manufac- 
turers are handicapped and production is considerably 
retarded both on account of the shortage of men and the 
difficulty of obtaining adequate supplies of fuel. ‘Ihe 
demand for unished iron is stull quiet, and Crown bars and 
iron plates are still quoted respectively at £8 ds. and £Y 5s. 
a ton. Pig iron is slightly stronger so far as the outside 
sales are concerned, and the metal is being smelted in 
large quantities for local consumption. The demand for 
coal for manufacturing purposes exceeds the supply. 


Trade and Railway Congestion. 

The railway congestion continues to be a great 
hindrance to trade im this district, not only with respect 
to the clearing of manutfactured goods awaiting export 
trom the works, but as affecting the receipt of raw materials 
of all kinds. in addition to these delays there are difti- 
culties in getting cargoes discharged at the ports, and 
consequently @ scarcity in raw materials. Jt is taking 
trom three to four weeks to unload a ship which, in the 
ordinary course of events, take trom three to four days 
to clear. ‘lhe immense increase in freight charges is 
another urgent matter. It is understood m Birmingham 
that the executive of the Associated Chambers of Commerce 
has already communicated with the railway companies 
concerning the delay in goods trattic, and has been informed 
that the companies * are doing their best,” and the execu- 
tive regards it as impossible to do anything else in the 
matter. This reply of the railway carriers, however, 
certainly does not satisty the Birmingham manufacturers. 


Delay in Shipments. 


Great complaints continue to be made in this 
district regarding the difliculty of shipping goods and the 
hindrances which the Government is placing in the way of 
letting exports go out of the country. That the situation 
is serious tor manufacturers in this district became evident 
this week at a special meeting of the Walsall Chamber of 
Commerce. Sir Richard Cooper, M.P. for Walsall, said 
that he had had numerous communications from manu- 
facturers on the subject, but that it was extremely diflicult 
to make any impression on the authorities in London. 
For some reason there was a manifest great disinclination 
on tie part of the Government to permit the shipment 
of goods, whether it wanted them or not. Any action, to 
be successful, would have to be of a concerted character. 
As regarded the congestion at the ports, there was no reason 
to attribute this in any way to labour difficulties. Several 
speakers said it was important something should be done, 
as matters were rapidly becoming critical. Some Walsall 
firms had had goods waiting since October, and had only 
just been permitted to ship them. They had orders in 
hand from the Colonies and neutra! countries, but were 
afraid to execute them, as already they had their ware- 
houses piled up with goods which they could not get away. 
It was stated that the executive committee of the Asso- 
ciated Chambers would probably have gone in a body as 
a deputation to the Board of Trade to attempt to speed up 
the pace at which licences for the export of prohibited 
goods were granted, but they felt that the committee 
which had been appointed should be given a chance to 
effect an improvement. It was decided to make repre- 
sentations to the new Government Advisory Committee, 
the president remarking that unless increased facilities 
were provided it might also compel some manufacturers 
to close their works. Midland manufacturers’ export 
trade position is, unfortunately, made worse by the 
Government decision announced this-week by Mr. Asquith 
that a definite preference as regards shipping facilities 
and goods in port is to be given to war material and food- 
stuffs, so that general merchandise will probably come off 
very badly. 


Engineering Trades and Government Orders. 


In those Birmingham industries influenced by 
the war activity is very pronounced, and manufacturers 
have orders on the books to extend over six months. In 
addition to the calls by our own War-office and Admiralty, 
there is heavy buying by Russian and French agents, 
and overtime is being worked in many departments. 
The makers of motor cars, motor transport lorries, motor 
cycles, and aviation engines for the home, French, and 
Russian Governments are exceptionally active. In the 
heavy engineering trades the constructional firms are 
engaged on important contracts for bridge girder work. 
The heavy ironfounders are also busy, and there is steady 
booking in large tanks, though the heavy engineers notify 
a slackening trade, as also do the light ironfounders. 
The latter are turning out large quantities of general cast- 
ings, and brassfounders are finding regular employment 
for their hands. Makers of edge tools, entrenching tools, 
artillery requirements, water tubes, chains, nuts and bolts, 
ships’ fittings, &c., are in receipt of valuable orders. 





There is no essential change in the condition of Coventry 
industries, the demand for all kinds of war materia] 
locally produced continues, and there is no unemployment 
among skilled men. 


Women Labour and the Engineering Trades. 


Birmingham manufacturers are this week 
anxiously arguing that the recent statement made in 
the House of Commons by the Under Secretary for War, 
that the time is approaching when we may have to make 
inroads into important industries upon which large bodies 
of the population depend, cannot apply to Birminghai, 
where workmen are engaged two deep at every bench upon 
Government contracts. Nevertheless, considerable jer- 
vousness is experienced, and it is being suggested that if 
any more men are taken away from the city’s indusirics 
women will have to be set on in their place, unless (\ie 
filling of the Government contracts is to come to a staid- 
still. In an interview in Birmingham Mr. W. J. Davis, 
ex-chairman of the Trades Union Congress and vive. 
chairman of the Parliamentary Committee, has just 
stated that the Labour Party was quite willing and anxious 
to give all the assistance it reasonably could. In the 
Midland engineering trades the union conditions as to 
restricting overtime had been relaxed, the employers 
paying the rate of time and a half and double rates {or 
Saturday afternoons, Sundays, and Bank Holidays. 
This enabled work to be done at the highest pres- 
sure. Some manufacturing firms had  generou-|y 
granted applications for increased payment in view of ti 
higher cost of living, but others had declined. This refusal 
usually came from places where there was lack of uni'y 
among the employees. Mr. Davis observed if women 
were placed in the positions occupied by men the employcrs 
did not pay the former the price paid to the men. It was 
therefore essential that if women were given such work 
there must be a clear understanding that the men must 
be given their former positions on returning from the 
war. In this respect it might be necessary to secure tlic 
backing of the Government, as some employers, having 
had their work done cheaply, might refuse to reinstate the 
men. 








LANCASHIRE. 
(From our own Correspondents.) 
MancuHEsteEr, Thursday. 
Pig Iron Stationary. 

THe market for pig iron has shown signs ot 
weakness. Though there is little or no change in pig iron 
on the spot, so far as prices are concerned, yet in most 
departments prices favour buyers. There was a fair 
attendance on the Iron Exchange, but buyers evinced 
little disposition to operate. The general opinion appeared 
to be that the weakness was due to speculative influences 
in other centres. Finished iron and steel remains strong. 
In tin, copper and lead there is little change. 


Quotations. 


Staffordshire No. 3 foundry, 63s. to 64s.; North 
amptonshire, 66s.; Derbyshire, 66s.; Middlesbrough, 
open brands, 66s. to 67s. Scotch: Gartsherrie, 76s. 6d.; 
Glengarnock, 75s. to 76s.; Eglinton, 75s. to 76s.; Summer- 
lee, 76s. 6d.—delivered Manchester. West Coast hematite, 
100s.; East Coast ditto, 92s. 6d.—both f.o.t. Finished 
iron: Bars, £8 15s.; Lancashire hoops, £10; Stafford- 
shire ditto, £10; sheets, £9 12s. 6d. Steel: Bars, £8 15s. 
to £9; steel hoops, £9 15s.; plates for tank, girder and 
bridge work, £8 10s. to £8 15s.; English billets, £6 15s.; 
cold-drawn steel, £11 to £11 10s. Copper: Sheets, 
strips, &c., £84 per ton, small lots 10}$d. per Ib.; rods, 
£84 per ton, small lots 10$d. per lb.; tough ingots, 
£69 10s. to £70; best selected, £70 to £70 10s. per ton. 
Copper tubes, I1}d.; solid drawn brass tubes, 9}d.; 
brazed brass tubes, 1ld.; condenser tubes, 10}d.;  con- 
denser plates, 84$d.; rolled brass, 8}d.; brass turning 
rods, 8}d.;\ brass wire, 9d.; yellow metal plates, 8d.; 
rods, 9d. per Ib. Sheet lead, £24 10s. per ton. English 
tin ingots, £180 per ton. 


The Lancashire Coal Trade. 


There was a good attendance on the Coal 
Exchange, but the position was awkward for buyers, 
owing to the practical withdrawal of quotations. Buying 
was simply of a hand-to-mouth character, owing to the 
prohibitive prices asked. Slack and engine fuel not 
being quite equal to the consumption, there was a tendency 
greatly to increase prices on open orders. Shipping 
demand is strong at higher figures. 


Manchester Ship Canal. 


The report of last year’s working of the Man- 
chester Ship Canal states that the net income of the 
whole undertaking, including the Bridgewater Canal, 
amounted to £364,040, compared with £356,077 for 1913, 
an increase of £7963. Out of the year’s net income, the 
payments in respect of rentals and other fixed charges 
and interest on loan capital amounted to £334,250, 
leaving an available balance to be carried forward of 
£29,790. The net receipts from the working of the Ship 
Canal showed an increase of £17,349, while those from the 
Bridgewater undertaking showed a decrease of £10,949. 
Up to the end of July there was a steady increase in the 
revenue of the Canal, but a heavy falling off occurred on 
the outbreak of war. After August came a steady im- 
provement, but the weight of traffic and the revenue 
during the five war months were considerably smaller 
than during the corresponding period of the previous 
year. The weight of merchandise imported and exported 
in sea-going vessels during the year on which toll was paid 
for passing over the Canal was 347,933 tons less than in 
the previous year. A considerable decrease took place 
in the import of manufactured iron from Belgium owing 
to the war, and there was a falling off in the imports of 
timber from Sweden, Norway and Northern Russia. 
The total tonnage on which tolls were paid last year was 
5,424,732; in 1913 the amount was 5,780,161 tons; 
in 1912, 5,339,884 tons; in 1911, 5,217,812 tons. The 
increase in the net income is more than compensated for 
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by the new expenditure. The interest of £160,000 on 
the Manchester Corporation debentures will be paid as 
usual, but there will be no dividend on the Corporation’s 
3} per cent. preference stock. On the whole, it may be 
said that the Canal has done quite as well as could be 
expected under the conditions which have recently pre- 
vailed. Dock labour is now difficult to obtain, and there 
is 1» demand on the part of the men for a further increase 
of wages of Is. per day. The company has offered in reply 
an advance of 6d. per day as a “‘ war allowance ”’ to meet 
the extra cost of living. 


Public Lighting Regulations. 


As the result of a conference held this week between 
representatives of the Tramways, Gas and Electric Lighting 
Committees, measures are about to be taken for the partial 
darkening of Manchester at night time, while arrange- 
ments have also been made for speedily extinguishing 
all lights if necessary. 


The Local Labour Market. 


All departments of the cotton trade continue 
to show improvement, and it is estimated that the trade 
as a whole worked forty-seven hours a week during last 
month, compared with forty-five hours in December. 
Returns from firms employing over 100,000 hands during 
January show an increase of 0.8 per cent. in the number of 
employed, and of 5.9 per cent. in the amount of wages 
paid compared with December. In the engineering 
trades the number of employable men is still far below 
the requirements. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is little change to note in the condition 
of the hematite pig iron trade of this district—certainly 
not as regards the industrial part of the trade, for there is 
marked activity on every hand. A large volume of iron 
is being produced, and the whole of this is going into 
immediate use. At Barrow and Workington big tonnages 
are required, and this is likely to be the case for some time 
tocome. The general demand for iron is good, and makers 
are doing a satisfactory business and hold some good 
orders. There is not the same rush as was the case two 
weeks ago, and prices have eased down a trifle, and now 
makers are quoting 97s. 6d. per ton net f.o.b. for parcels 
of mixed numbers of Bessemer iron. Special brands of 
iron are in good demand for various purposes, munitions 
of war providing a good outlet. This class of iron is quoted 
at 103s. per ton. Warrants are idle at 87s. 6d. per ton 
net cash. The stores of warrant iron are 3962 tons. 


Iron Ore. 


In the iron ore trade there is a brisk state of 
affairs. The demand for iron is particularly full on local 
account, and from general sources big supplies are required. 
At the mines the output is large, and some of the stores 
of ore have been cut down very considerably. Prices 
are high, with good average sorts at 23s. to 25s. per ton, 
and best ores up to 30s. to 32s. 6d. per ton net at mines. 
The importations of foreign ore have been large again, 
in consequence of more shipping being obtainable. A 
large cargo was discharged at Barrow docks last week 
from Benisaf. This ore is quoted at 27s. 6d. per ton, 
delivered to West Coast works. No importations of Irish 
ore have been noted of late. 


Steel. 


Steel makers continue to be well employed both 
at Barrow and Workington. The rail mills at each of 
these works are busy, and some good contracts are held. 
The demand is steady, and prices are about the same, 
with heavy sections quoted at £7 to £7 2s. 6d. per ton. 
Light rails are at the recently advanced rate of £8 to 
£8 10s. per ton. The demand is fair for this class of rail. 
Heavy sections of tram rails represent a limited trade at 
£8 per ton. For steel shipbuilding material there is a good 
steady demand on local as well as general home account, 
and ship plates are at £8 10s. to £8 12s. 6d. per ton, and 
boiler plates run from £9 5s. to £9 10s. per ton. The 
hoop and wire departments at Barrow are busy, and 
hoops are at £10 5s. per ton. Billets are at £6 10s. per 
ton, and shipments continue to be made to South Wales. 
Special steel sections are also occupying the attention 
of steel makers and other departments are busy on war 
account. 


Shipbuilding and Engineering. 


These trades are well employed, a great crowd 
of men being employed at Barrow every hour of the day, 
and seven days a week. 


Fuel. 


For coal there is a good steady demand, and 
steam sorts are at 20s. per ton, delivered from Lancashire 
or Yorkshire pits. East Coast coke is in full demand at 
20s. to 23s. per ton, with Welsh coke at 17s. 6d. and 
Lancashire qualities at 17s. per ton. 


Shipping. 


; The shipping trade is fairly well employed on 
iron and steel exports and considerable oil imports con- 
tinue to be made. 








SHEFFIELD. 
(From our own Correspondent.) 
The Labour Problem. 


: UNDOUBTEDLY one of the chief problems in the 
iron and steel and coal industries at the present moment 
—even if it be not actually the chief problem—is that of 
labour shortage. Other great difficulties there certainly 


are, such as high freights—to which more direct reference 
may be made in a later paragraph—but for some or most 
of these a solution may sooner or later be found. The 





labour problem, however, is one that is bound to become 
more accentuated as the demand for men for the forces 
increases. The great armament firms are badly enough 
hit, but they are able to offer special inducements, with 
the result that men who have never, probably, seen the 
inside of a steel works are leaving present occupations to 
offer their services where, Lord Kitchener has declared, 
they can do as valuable work as if they were in the firing 
line. From what I learn, however, not all the new men 
now being taken on at the armament works are inex- 
perienced in the steel industry. Many of them are relin- 
quishing positions with firms running general steel depart- 
ments, thus intensifying the labour problem for their 
former employers, whose quota of men claimed for the 
colours has been perhaps larger than they could con- 
veniently stand. ‘here seems, indeed, to be a great deal 
of this ‘* robbing of Peter to pay Paul” in evidence, with 
the result that in some instances of which I have heard 
firms with plenty of work to do are unable to run night 
shifts for want of men. Everyone recognises, of course, 
that the claims of firms doing Government work must be 
attended to first, but there are considerations due to general 
business also if even a fair proportion of the orders now 
being offered from new markets is to be accepted. To 
some extent the position has been relieved by the bringing 
in of Belgians to the number of 200 or 300, though these 
are few enough when the demand is so great. Some of 
these Belgians are from the Liége district and are highly 
skilled in the steel industry; others are semi-skilled 
labourers and a few are clerks ; but the services of all are 
acceptable during the war, and the suggestion has even 
been made that before peace is declared Italian labour 
may also have to be enlisted. The railways are perhaps 
feeling this shortage as keenly as the steel works, for 
numbers of railwaymen are being tempted to the latter, 
each week almost seeing deserters from “‘ the line.” 


The General Outlook. 

The manner in which extensions of works are 
proceeding is really amazing. It almost seemed during 
the last ‘* boom” that all available ground was at that 
time walled round and roofed, but the urgent necessity 
of the moment has brought to light odd pieces of vacant 
land in many parts of the east end of the city, where the 
heavy works are situated, and upon all these builders are 
running up “shops” of various kinds in great haste. 
Not only so, but when the full story comes to be told it will 
be found, 1 understand, that more than one firm or works 
of old standing has been absorbed by one or other of the 
large armament concerns. It would not be wise to men- 
tion names at this juncture, although rumour has not 
hesitated to do so; but these cases generally appear to 
be where trade with the Continent was done almost 
exclusively before the war cut that market off temporarily 
to some extent and probably permanently in a certain 
degree. One business said to have been thus quietly 
absorbed is a very modern and well-equipped steel works, 
and, if the transaction is a fact, should be of considerable 
benefit just now to its new owners. Almost every week 
finds the amount of Government work for which the 
armament firms are making themselves responsible increas- 
ing in volume, and as the orders are all urgent, many being 
for France, Russia, and the other allies, the only thing to 
be done is to sub-let more of the contracts. In this way 
the number of firms now engaged on war material of one 
sort and another under the supervision of the larger con- 
cerns is simply incredible, and the variety of the output 
appears to be ever-broadening. The fact is that Sheffield 
has risen to the occasion splendidly. One is sorely tempted 
to speak of some of the great things already accomplished 
and which will play a very important part in the next 
phase of the war, but discretion forbids. These things will 
be known in time, and then Sheffield manufacturers, it is 
hoped—and the workmen, too—will come in for their 
share of the credit. So far as general business is concerned, 
the difficulty is still chiefly manufacturers’ ability to get 
at it. If some good markets have been closed—and they 
have—bigger ones have been opened, and so far as one 
can see the prospect is only likely to be obscured by clouds 
which arise at home in the shape of labour, traffic, and 
shipment difficulties. 





Traffic and Shipments. 


Speaking of the two last-named difficulties 
reminds me that they are, unfortunately, not diminishing, 
but rather increasing, except perhaps as regards ore ship- 
ments, which will be referred to presently. On the main 
railway systems serving this district the outlook for 
ordinary traffic looks particularly gloomy. It is not suffi- 
cient now, I hear, to label goods for Admiralty or War- 
office requirements, the suggestion being that manufac- 
turers, desperate in their inability to get goods in or out 
when they wanted them, have occasionally resorted to 
that label without just reason for doing so. I am not 
prepared to say that it really was done, but that is the 
suggestion. It is stated that in future for the movement 
of all Government material or coals for armament and 
other warlike work, monthly certificates, officially signed, 
and specially provided labels are to be used. So far as 
shipments are concerned, however, it is quite unlikely 
that the latest German threat will have any effect one way 
or the other, and any lack of freedom in movements which 
may be discerned will be due to other and well understood 
causes. The Government has been able somewhat to 
relax the regulations as to business with neutral countries, 
and this step will be appreciated in Sheffield. Hitherto 
manufacturers have had to obtain permits for the export 
of many lines, and applying for them has meant the 
expenditure of a good deal of valuable time. There has 
been a revision of the list of prohibited articles, with the 
result that deletions have been made, and now, unless they 
are such as could be used for entrenching purposes, tools 
come under no restriction. Things like alloys, horse- 
shoes, and steel wire are, of course, still on the prohibited 
list. 


Round the Works. 


Orders for overseas business, apart from war 
requirements, continue to be booked, and those noticed 
during the past few days include files for Rangoon, Delagoa 
Bay, Montreal, and Calcutta; steel for Natal, Beira, 





Calcutta, Montreal, Trinidad, and New York; saws for 
Pernambuco, Natal, and Savanilla ; cutlery for Trinidad, 
Manaos, and Natal; springs for Calcutta ; hammers for 
Manila ; and tools for Bahia and Calcutta. Wagon buiiders 
report better business with colonial railways and home 
collieries for tires and axles, and some important steel 
requirements on Australian account are probable in the 
near future. A large amount of renewal work must soon 
be necessary for home railways, but companies seem rather 
slow in beginning to make their requirements known. 


The Chamber of Commerce. 


In a few days the annual meeting of the Sheffield 
Chamber of Commerce and Manufactures will be held, 
and the report to be then presented contains some interest- 
ing comments on the trade position. ‘‘ The demand for 
Sheffield products for arming and equipping the allied 
armies,” it says, ‘‘ has proved to be much larger than had 
been anticipated and has provided work for many firms 
that have not hitherto done this class of work, and in addi- 
tion the ancient industry of sword-making has been revived 
in the-city. The output of steel material during the last 
three months of the year reached the highest figures on 
record. Working day and night at the highest pressure 
the local resources are still inadequate to meet the demands, 
and employment could be found for more plant and more 
men. No one could have prophesied a trade boom during 
the progress of the greatest war in history, yet that is 
what has happened in Sheffield. While Government 
requirements account for the major part of this boom, it 
is gratifying to know that a substantial amount of ordinary 
business has come to this district which was formerly 
executed in Germany. Thanks to the wonderful work of 
the Navy our main sea routes have been kept open, 
although naturally the export trade has been severely 
restricted by the high rates of exchange and freights and 
the difficulties of shipment.” 


Accounts with the Enemy. 


It will be recalled that some two or three months 
ago, in response to the urgent request that something 
might be done in the way of setting off British and German 
trade debts one against the other wherever that was pos- 
sible, a return was called for by the Associated Chambers 
of Commerce of the amounts owing to British firms by 
German houses. In Sheffield the response has been rather 
disappointing, arising, perhaps, from a fear that the 
figures furnished might go too far in revealing the position 
of the firms chiefly affected. Indeed, that feeling was 
rather prevalent, and although non-members of the local 
Chamber were also invited to assist in arriving at the 
approximate sums involved, only 113 firms altogether 
sent in returns. These show an amount due to Sheffield 
traders from Germany of £100,232 and from Austria 
£12,245, but such figures give no real indication of the 
position, as I believe that some of the larger steel firms 
with considerable sums involved are experiencing little 
anxiety about a settlement of accounts after the war, and 
in the meantime are not in need of any aid the Government 
might render. On the other hand, there must be many to 
whom the 50 per cent. advance under the Treasury scheme 
is extremely welcome. It cannot, however, be said that the 
effort made by the Sheffield Chamber met with the success 
which had been hoped for. 


Raw Materials. 


The hematite markets are particularly interest- 
ing just now. One of the chief causes of the remarkable 
advance in values has been the difficulty of securing regular 
supplies of Spanish and other foreign ores, but if appears 
now that an arrangement has been come to by means 
of which greater regularity in the shipments from Spain, 
and probably much more reasonable freights may shortly 
be expected. Up to now, however, makers are maintain- 
ing a very firm attitude, though buyers, on their part, 
appear to be determined to hold off the market, except for 
urgent requirements. East Coast mixed numbers have 
been done at 96s., but several shillings higher would repre- 
sent the top figure that is mentioned. West Coast hematite 
iron is mentioned up to as high as 105s. 6d. Special makes 
are, of course, very much above that figure, and are in 
great demand for armament manufacture. Basic iron 
makers are finding business extremely brisk, and 70s. at 
the furnaces in Lincolnshire is quoted, but for other 
makes Lincolnshire prices are quite nominal, with no 
business being done.- Derbyshire foundry is about 62s. 
and forge 2s. lower, but there is very little buying. Billets 
are unchanged in quotation, but the market both for acid 
and basic is very hard, deliveries not being always easy 
to obtain. Siemens acid billets are about £10 and Bessemer 
at £9, but these values, like £7 10s. for hard basic billets 
and £7 for soft, are quite probably bottom figures. Hoop 
iron and steel have advanced. 


Fuels. 


The continued shortage of wagons has had the 
effect of further hardening the market for steam hards, 
and collieries are being greatly pressed for supplies on 
contract accoufit, deliveries in some cases being said to 
be very much in arrear. The local consumption for arma- 
ment purposes is, if possible, larger, the quantities now 
required being enormous. Contract supplies are entirely 
inadequate, and large purchases have to be made on the 
open market at the current high rates. With these latter 
prices in operation firms which are not engaged on Govern- 
ment work—and they are comparatively few—and which 
are not fairly well covered by contracts, may have seriously 
to consider the question ot closing down, as quotations are 
now nearly 50 per cent. higher than early in December. 
Shipments are not particularly active, the price in this case 
being governed to some extent by middlemen, who have a 
large tonnage bought on contract. In smaller fuels the 
colliery position is no less strong, with prices tend- 
ing upward. Current quotations are nominally about 
as follows per ton at pit :—Best South Yorkshire hards, 
17s. 6d. to 18s. 6d.; best Derbyshire hards, 17s. 
to 18s.; second quality, 16s. 6d. to 17s. 6d.; steam cobbles, 
16s. 6d. to 17s. 6d.; steam nuts, 16s. to 16s. 6d. It is 
unlikely, however, that any great tonnage could be ob- 
tained at these figures, and, in fact, sales have been 
reported—for accommodation lots—at even higher rates. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 
Trade Situation. 

THE general situation in trade circles in the North 
does not show much alteration. The demand for war 
material is fully maintained, and in all industries which 
have to do with Government work the shortage of labour 
continues acute with no prospect of early relief. Many 
circumstances combine to prevent a recovery of general 
trade. The high wages being earned are to a large extent 
counterbalanced by the greatly increased cost of living, 
so that the spending power of the country on goods other 
than essentials is but little greater than in normal times, 
and there has to be taken into account the large number 
of men withdrawn from civilian ranks. The general trade, 
therefore, continues fairly satisfactory. The overseas 
demand has not expanded as early indications gave reason 
to hope. Freights continue a check .gn export trade, 
and the German threats against shipping may emphasise 
the difficulties of the shipper. Added to these factors 
must be the effect of the Government’s decision ‘that a 
definite preference is to be given to war material and food- 
stuff import and shipping facilities, so that general mer- 
chandise will probably come off very badly. The con- 
cession granted by the Admiralty with regard to the 
employment of vessels on Government charter has given 
great satisfaction in northern shipping circles. Under 
the new arrangement ships which, owing to the require- 
ments of the authorities have hitherto run either outwards 
or homewards in ballast, will now be allowed to take 
merchant cargoes in such portion of the journey as they 
would otherwise travel empty, provided, of course, that 
the destination does not interfere or preferably coincides 
with their Government employment. The route most 
vitally affected by this matter is the Mediterranean, 
a large number of vessels being required for the transport 
of coal, and it is now intended that they shall return 
laden with ore for which the demand in this country is, 
at present far in excess of supplies. Many advantages 
will be derived from this course. In the first place, ship- 
owners will be enabled to benefit from the high freights 
now ruling, while, in addition, the smelting works will be 
kept better supplied than hitherto with materials upon 
which to employ their plant. Further, the large amount of 
tonnage which will be rendered available by the action of 
the Government should at least prevent freight rates from 
advancing and may, of course, bring some reduction. 


Workmen and Wages. 


Wholesale applications are being made for 
increases in wages in the big industries and in the lesser 
trades as well, and the demands in some instances, espe- 
cially among the unskilled men, are without precedent. 
Requests for 5s. a week advance are pretty stiff, but 
these are relatively mild compared with a demand for 
an increase of 4d. per hour I heard of the other day. The 
engineering trades were the first to move for advances, 
and the machinery is now in motion for conferences between 
masters and men in the shipbuilding industry on the same 
subject. The former craftsmen have been offered 2s. a 
week increase now and a Is. a week six months hence 
should the war still be going on, with this proviso, that 
when hostilities cease the men revert to the old rates of 
pay for the unexpired portion of the present five years. 
wages agreement, which does not terminate until June 
of next year. This means that the men might have to 
work for sixteen months after the war is over at the rates 
now prevailing and without any opportunity to apply 
for an advance. There is a counter-proposal by the men 
that the advance be now 3s. a week all round and that the 
masters waive their request that the unexpired portion 
of the wages agreement be worked out on the old terms 
when peace is declared. The men are manifestly opposed 
to working the agreement at the old rates when the war 
is over, but they should recognise that the employers 
demand is quite just. In the latter part of 1910, when 
trade prospects were brightening in every direction, the 
engineers sought an advance and they made what might 
be regarded as a sporting offer, namely, 1s. a week increase 
at once and another shilling six months afterwards, 
the rates then to remain unaltered for five years. The 
question was: Would the boom last five years? There 
was some difference of opinion on the point, so the men 
accepted the proffered advances and were gratified that 
they were assured good wages for a fairly long term of 
years. As thing have turned out, the boom lasted up to 
the outbreak of war, and since then in the special national 
circumstances the demand for labour has been greater than 
ever. As pointed out above, the agreement was for five 
years, and if because of reasons of urgency the employers 
now grant increases to operate until the end of the 
war, it is quite clear that they are in their rights to seek 
to have the agreement completed thereafter. But the 
men are looking ahead and nothing would please them 
better than to get rid of the agreement altogether. They 
have been exercising their powers of prescience and have 
come to the conclusion that directly the war ends there 
will be a very busy time for the constructional trades, 
and that therefore the operation of the agreement would 
preclude them from obtaining an advance. The men 
want to have the advantage now and afterwards, and the 
agreement is the obstacle. The employers have their own 
interests to consider, and it is not likely that they will 
surrender the agreement which has been honourably entered 
into by both sides. But there is a good feeling on both 
sides and no doubt some satisfactory way out will be 
found as between the proposals and the counter-proposals. 
There is also an application before the employers from the 
National Amalgamated Union of Labour for an advance 
of 5s. per week on time rates and 15 per cent. on piece 
prices on behalf of unskilled workers employed in the 
engineering shops on the North-East Coast. 


Eight Hours or More ? 


An important question affecting the hours of 
working in the Cleveland ironstone mines is at present 
engaging the attention of the Cleveland ironmasters and 
men. Owing to the shortage of labour ironmasters are 


finding it extremely difficult to obtain adequate supplies 
of ore, and at some of the works have been obliged to put 





the furnaces on slack blast. 
Association the ironmasters have pointed out how closely 
the ironstone mining industry and the iron and steel trades 
are allied to armament work and how necessary it is at 
present to avoid any interruption of the supplies of 
material from one branch of industry to another. With 
the object of overcoming the difficulty the ironmasters 
have asked for the co-operation of the Miners’ Association 
with a view to securing the suspension for the duration of 
the war of the Eight Hours Act in order to obtain power 
(1) to increase the number of days per annum in which an 
additional hour may be worked, and (2) to bring in a shift 
of men on one day per week to work a second shift after 
an interval of not less than eight hours, thus enabling 
the back-shift men to obtain six shifts per week without 
working on Saturday afternoon or Sunday night. With 
respect to the first question the Miners’ Executive Council 
suggests to the men that the present time is rather prema- 
ture for approaching the Government as the ironmasters 
suggest, but advises the men when asked to offer to work 
an hour per day on two days per week to meet the emer- 
gency and work the days provided for in the Eight Hours 
Act before any extension of the same is sought. Regarding 
the second proposal the committee points out that nothing 
ean be done in this direction without approaching the 
Government. A ballot is being taken and the men’s 
decision is likely to be recorded in the course of the next 
few days. 


Cleveland Iron Trade. 


There is but little animation on the Cleveland 
iron market just now, and the tone is somewhat cheerless. 
As a matter of fact, until shipments take a turn for the 
better it is all but futile to expect any general improve- 
ment. Deliveries for the home trade have been good, 
but they are greatly hampered by the shortage of wagons. 
As to new business, home consumers continue to hold 
back in the belief that easier terms will be obtainable, 
and that prices have not yet by any means touched 
bottom. If this view is based upon accumulation of 
stocks, it appears to be ill-founded. Makers declare that 
since the beginning of the year their stocks have not 
increased at all. This is due to the furnaces having been 
placed on shorter blast, to the steady home trade and the 
abnormal demands of the local steel works. No doubt 
for immediate delivery iron could be got at a shade below 
current warrant prices, but there seems to be no possi- 
bility of anybody being either willing or able to move 
the iron with despatch. With regard to forward business 
makers are extremely cautious, and will not commit 
themselves ahead at anything like prompt rates. The 
general market quotation for No. 3 G.M.B. Cleveland 
pig is 56s. 6d.; No. 1, 58s. 6d.; No. 4 foundry, 56s.; 
No. 4 forge, 55s. 6d.; and mottled and white iron, each 
55s.—all for early delivery. 


Hematite Pig Iron. 


There is also a pronounced lack of animation 
in the East Coast hematite pig iron trade, business having 
been checked by the uncertainty as regards foreign ore. 
The whole of the output, however, is finding a ready 
consumption. The market position is far from normal, 
and prices are not likely to move down to a lower level 
until easier conditions as regards ore are experienced. 
The general quotation for mixed numbers of East Coast 
hematite pig is 90s., but substantial business could 
doubtless be done at a lower figure. 


Iron-making Materials. 


In the foreign ore trade it is generally expected 
that freights will stiffen again, and sellers accordingly 
refuse to commit themselves on existing figures. On the 
other hand, consumers are rigidly holding off, and there 
are no transactions of which quotations can be even 
approximately fixed. The last freight fixture, Bilbao— 
Middlesbrough, was made at 13s. 7$d. and 28s. 6d. repre- 
sents no more than a purely nominal price for Rubio ore 
of 50 per cent. quality, ex ship Tees. The coke position 
is rather easier, notwithstanding the marked advance 
in the coal market. The furnaces are taking less coke, 
and the supply being plentiful, 17s. 6d. is about the 
average price for good medium furnace kinds, delivered 
at the works. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades 
work continues to be very brisk, the one complaint being 
the scarcity of competent hands. The principal producing 
establishments have booked again heavy orders for various 
sections of material at the instance of the British and 
French Governments, and on the execution of these 
every available hand is engaged. This fact is operating 
against the supply of ordinary home demands, causing 
no small amount of inconvenience. Steel makers are 
refusing ordinary contracts unless where buyers are 
content to await their convenience for deliveries. And 
a great many are taking the chance. One thing that 
militates against almost every department of business is 
the unsatisfactory nature of the railway wagon supply, 
which shows really no improvement, notwithstanding 
the continual remonstrances of the traders with the 
railway companies. The following are the principal 
market quotations :—Common iron bars, £8 10s.; best 
bars, £8 17s. 6d.; best best bars, £9 5s.; iron ship angles, 
£8 10s.; iron ship plates, £8 10s.; packing iron, £7; iron 
ship rivets, £9 10s.; iron engineering angles, £8 5s.; steel 
bars, Siemens, £8 5s.; steel bars, basic, £8 5s.; steel ship 
angles, £8 5s.; steel ship plates, £8 10s.; steel boiler 
plates, £9 10s.; steel engineering angles, £7 5s.; steel 
sheets, doubles, £10; steel sheets, singles, £9 15s.; steel 
strip, £8; steel hoops, £8 15s.; steel joists, £8 7s. 6d.— 
less the usual 24 per cent. Heavy steel rails, £7; steel 
railway sleepers, £7 10s.—net. Cast iron columns, 
£7 17s. 6d.; cast iron railway chairs, £5—f.o.r. at maker’s 
works. 


Shipbuilding and Engineering. 

The shipbuilders on the North-East Coast” are 
as busy as possible. There is a huge amount of work in 
hand—more indeed than can be executed during the next 
two years. Orders for new vessels are not being placed 
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are not by any means anxious to book new business just 
now. The various engineering establishments are also 
briskly employed and well off in regard to orders. 


The Coal Trade. 


A striking feature of the Northern coal trade at 
present is that while coal prices are advancing subsian. 
tially, freights show not the slightest sign of falling. That 
the coal trade should show buoyancy in spite of such 
freights as 39s. to Genoa, 25s. to Bordeaux, 20s. to Rowen 
and 13s. to London, is a proof that the demand for ¢oa| 
is pressing, and that the output is far from meeting je. 
quirements. In a recent speech Mr. Asquith put ihe 
diminished volume of labour available at the mines as 
10.5 per cent. less than in normal times. In this district, 
however, the percentage of miners who have joined the 
colours is much higher than that figure, probably con. 
siderably over 20 per cent. The reason for this is that 
this district depends largely upon its export trade, and 
in the early days of the war when there were so muny 
shipping restrictions, the exodus from the mines of Durhain 
and Northumberland was much larger than elsewherw, 
We are not likely now to see any break in the upward 
trend of coal prices for some time at least. Nor are we 
likely for the time being to see any ease in the freigiit 
position. The Prime Minister in his speech stated that 
the freeing of twenty German interned steamers for use 
in the London trade had brought the rate down from 
13s. 6d. and 14s. to 10s. a ton. So far from this being tie 
case, a steamer of 3100 tons secured in the open market 
a rate of 13s. from the Tyne to London, though, it js 
stated, the managers of the German vessels are jot 
accepting more than Ils. a ton. In other sections of th 
freight market things are stronger. There is a_ brisk 
demand for gas coals, but owing to merchants’ difficult ics 
in getting tonnage after booking the coals, producers ave 
now declining to operate except against positive tonnay: 
in hand. Best Durham gas for definite shipment is 
12s. 6d., although forwards is nominally quoted at 13s. 
Steams are moving briskly. There is an enormous inquiry 
for all positions, but sellers are holding off. For this 
month collieries state they are sold out, and second-hand 
holders have very limited supplies, mostly in small lots. 
One peculiarity of the market is that the collieries, how- 
ever, state they have nothing to sell for this month, but 
against this is the fact that in several cases they have 
offered to stem coals against March contracts. Durham 
bunker coals are in active demand. Coke is quiet and 
unchanged. Quotations are as follows :—Northumber- 
lands: Best Blyths, 15s. to 16s.; second Blyths, 12s. 6d. 
to 13s.; unscreened, lls. 6d. to 12s. 6d.; best smalls, 
9s. to 9s. 6d.; households, 15s.; bunkers, lls. to 12s.; 
Tyne prime steams, 15s. to 16s.; Tyne second steams, 
13s. 6d.; special smalls, 10s. 6d. to 11s.; ordinary smalls, 
8s. 6d. to 9s. Durhams: Best gas, 12s. 6d. to 13s.; 
second gas, lls. 9d. to 12s.; special Wear, 13s.; smithy. 
lls. 6d. to 12s.; coking unscreened, Ils. 6d. to 12s.; 
coking smalls, 11s. to 11s. 6d.; ordinary bunkers, 11s. 3« 
to lls. 6d.; best bunkers, 12s. 6d. to 13s.; foundry coke, 
18s.; furnace coke, 17s. 6d.; gas coke, lls. 6d. to 12s.; 
best, 12s. 6d. to 13s. 








SCOTLAND. 
(From our own Correspondent.) 
The Trade Position. 


THE present position, particularly in the iron, 
steel and coal trades, is: practically unprecedented. The 
works are faced with a superabundance of business and, 
to the already overtaxed mills,fresh orders are coming in 
daily. In a great many instances mills are full up for 
months ahead, and deliveries are running in arrears to 
a serious extent. There has never been a time when so 
much business was on offer, and never has there been so 
great a demand for immediate delivery. Various cir- 
cumstances which are not far to seek have combined to 
produce the present state of affairs. There is a great 
scarcity of labour, especially of the skilled class. Expert 
workers have been called away, and their places have not 
been easily filled. Then, again, the cartage question has 
seriously affected deliveries and increased the difficulties 
of the situation. A considerable number of carters, 
evidently tempted by the higher wages, have joined the 
Army transport. Export business has, of course, been 
largely curtailed owing to the rise in freights and the 
prices of imported ores and other raw materials have been 
increased for the same reason. Further, manufacturers 
are faced with the difficulty of arranging adequate supplies 
of coal and also of having to pay greatly enhanced prices 
for any deliveries secured. Outputs in the coal trade 
are very restricted, and collicries are regularly advancing 
prices and are evidently experiencing little difficulty in 
securing any price they may ask for available coal. 
Furthermore, there has been, and still is, considerable 
unrest in trade circles in view of the demands of the men 
for increased remuneration, and this applies to practically 
every kind of worker, both skilled and unskilled. Although 
the masters might be willing to meet the demands of the 
men, it must be difficult for them to determine just how 
far they can go and how much they can concede, in view 
of the fact that their position is very uncertain, as costs 
are increasing every week and in some cases every day, 
and while it is admitted that the manufacturer is securing 
better prices, it must be difficult to fix the actual advance, 
and therefore to arrive at a basis on which to pay increased 
wages. 


Labour Affairs. 


The Glasgow members of the Amalgamated 
Society of Toolmakers met during the week, when the 
Executive of the Society, in conjunction with those of 
the United Machine Workers’ Association and the Steam 
Enginemen’s Society, recommended that the employers’ 
offer of 3d. per hour—to remain in operation for the 
duration of the war, and that thereafter six months’ 
notice should be given—should be accepted. A ballot 
of the members of the three societies is to be taken. It 
is understood that the Central Conference at York jointly 
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recommended an advance in the wages of Kilmarnock 
engineers to 37s, a week. That will mean an increase of 
3s, « week in the case of the higher paid men and of 4s. 
a week in the case of others. A mass meeting of the 
employees engaged on Rosyth Dockyard was held during 
the past week. It was intimated by the local organiser 
that an arrangement had been arrived at with the con- 
tractors—Easton, Gibb and Son, Limited—as regards 
the wages paid on the undertaking. In future the mini- 
mum to navvies would be increased from 5}d. to 74d. 
per hour ; timbermen from 7d. to 84d.; rope-runners 
from 5s. to 6s. per shift ; locomotive drivers from 6s. 3d. 
to 7s. 3d. per shift; boring machinemen from 63d. and 
7d. per hour to 73d, and 8d.; locomotive “ slashers ” 
from 6s. 8d. per shift to 7s. 6d.; wagon “ fettlers”’ from 
7}d. and 73d. per hour to 8}d. and 8$d. At a meeting in 
Glasgow of the Joint Committee representing the local 
shipowners and stevedores and the dock labourers em- 
ployed at the harbour, the question of an advance in 
wages was discussed, and an amicable settlement was 
reached. The new rates of pay come into operation 
immediately. 


Scottish Oil Combine. 


The Oakbank Oil Company, Limited, has offered 
to purchase the whole share capital of the Dalmeny Oil 
Company, Limited. The offer has been investigated by 
a committee of shareholders of the Dalmeny Company, 
which now unanimously recommends the shareholders 
to accept. It appears that the company had to stop 


‘working on account of the loss of men arising from the 


large number who had enlisted. 


Advance in Scotch Oils. 


The advance intimated by the American pro- 
ducers has been followed by an announcement by the 
Scotch mineral oil companies of an increase of 3d. per 
gallon in the prices of their burning oils for spot delivery. 
No. | is therefore now 84d. per gallon in barrels and 63d. 
per gallon ex tank cart. The Scottish companies have 
also advanced their prices of lubricating oils 10s. per ton 
to £8 5s. to £9 15s. per ton, according to quality, for spot 
and forward delivery. 


Building Schemes and Employment. 


The Glasgow building trade continues poor, and 
the local branches of the Operative Masons’ Association 
all report employment as “dull” or “very dull.” Of 
forty branches which have sent in reports, only five 
indicate that trade is good or fair. Despite this state of 
affairs, the officials of the association are optimistic, 
and are confident that employment will be good in the 
summer. Local authorities, it is complained, are not 
pushing on with their authorised building schemes as 
they might, and members are requested to petition public 
bodies to go ahead with the building schemes which have 
been sanctioned. 


Timber. 


Business in the timber trade has been quiet 
throughout the past week, buyers in most instances being 
content to purchase what they require for immediate use. 
This is, of course, due to the considerable advance in 
values, but although prices appear to be high at present, 
it is far from certain that they will not advance further 
before long. Arrivals during the past week were few and 
unimportant. 


Pig Iron. 


There is continued quietness in the Scotch pig 
iron trade. Buyers have apparently covered their imme- 
diate requirements, and are holding off. While the 
export trade is still slow on account of the high freights, 
the home demand is heavy, particularly in the case of 
hematite. Proceedings in the Glasgow pig iron warrant 
market during the past week were again of an uneven 
nature. At the beginning prices fell to 56s. per ton.and 
then recovered to 56s. 6d., while the closing price of 
Cleveland iron was 56s. 1d. per ton cash buyers, repre- 
senting a decrease of 4d. per ton compared with the 
preceding week. The total turnover amounted to 21,000 
tons. There are seventy-three furnaces in blast in Scot- 
land, the same number as last week and seven more than 
in the corresponding week of last year. 


Quotations. 


The prices of Scotch makers’ iron are as follows : 
Monkland, is quoted f.a.s. at Glasgow, No. 1, 69s.; 
No. 3, 67s. 6d.; Govan, No. 1, 68s.; No. 3, 66s. 6d.; 
Carnbroe, No. 1, 74s.; No. 3, 70s.; Clyde, No. 1, 73s. 6d.; 
No. 3, 70s. 6d.; Gartsherrie and Calder, Nos. 1, 76s.; 
Nos. 3, 71s.; Summerlee and Langloan, Nos. 1, 77s. 6d.; 
Nos. 3, 72s. 6d.; Glengarnock, at Ardrossan, No. 1, 77s.; 
No. 3, 72s.; Eglinton, at Ardrossan or Troon, No. 1 
No. 3, 69s.; Dalmellington, at Ayr, No. 1, 71s.; No. 3, 
69s.; Shotts, at Leith, No. 1, 76s.; No. 3, 71s.: Carron, 
at Leith, No. 1, 77s. 6d.; No. 3, 72s. 6d. per ton. 


Finished Iron and Steel. 


Active conditions still prevail in the Scotch 
steel trade. General business is scarce, but as makers’ 
order books are full and with the high prices ruling for 
raw materials, there is no disposition to cut prices. The 
export demand for steel material continues very quiet. 
The various departments of the finished iron trade are 
well placed. Black sheet makers are doing a large business 
in the heavy gauges for which the British and French 
Governments have been placing a good many orders for 
some time past, but there is room for improvement in 
the demand for sheets required in general trade and also 
for export. The position of the malleable iron trade is 
unchanged. Admiralty and War-office orders are pro- 
viding makers with a good deal of work in the iron and 
steel departments. General business on home account 
and export is fair. Outputs are considerable, but the 
production could be increased if the necessary labour was 
forthcoming. Since the outbreak of the war the propor- 
tions of the outputs of the wrought iron and steel tube 
makers for home delivery and export have shown a marked 





change. With the exception of Australia, there is very 
littie export demand, but home orders are extensive and 
plants are well employed. Owing to the increased costs 
of production, makers have made substantial advance 
in prices and quotations at present are very firm. 


Coal. 


The coal market is still in a very strong position, 
but the excitement consequent on the rapid advance has 
practically subsided. Consumers are competing keenly 
for any available coal, and prices do not appear to be of 
much importance so long as supplies are assured. The 
export demand is brisk, but owing to a large reduction 
in outputs business is restricted. All classes and qualities 
of coal are in heavy demand, and in some cases are fully 
sold for weeks ahead. The aggregate clearances from 
Scottish ports during the past week amounted to 191,259 
tons, compared with 215,838 in the preceding week and 
329,317 tons in the corresponding week of last year. 
Prices are still further advanced, and under the circum- 
stances it is practically impossible to quote, but the 
following may be taken as a fair indication :—Ell coal, 
f.o.b. at Glasgow, 15s. 9d. to 17s. 9d.; splint, 17s. 6d. to 
19s. 9d.; navigations, 16s. 6d.; steams, 14s. 6d.: treble 
nuts, 15s. 6d.; doubles, 14s. 9d.; singles, 13s. 9d. Best 
screened navigation coal, f.o.b. at Methil or Burntisland, 
17s. per ton. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


Bustness on the Cardiff coal market has been 
quiet, and actual operations have amounted to very little 
in relation to the full output. There has been plenty of 
bustle and activity in endeavouring to secure coals, but 
they have ended in very unsatisfactory results for the 
buyers who have experienced unprecedented difficulty 
in arranging coals, even odd parcels for loading any 
time this month, while it is no light task trying to fix up 
quantities for March, as either the collieries have not got 
the coals to sell or they are determined to hold on to 
whatever little they may have to spare after meeting their 
contract obligations in the expectation of securing higher 
prices than those now ruling on the open market. One 
of the most remarkable points about the market at the 
present time is that it is so extremely hard to get coals 
at the prices quoted, whereas at other times, even when 
values have been higher there was not anything like the 
difficulty for buyers getting their requirements. Coal- 
owners, however, are very confident that the market 
will go higher in the course of the next few weeks, inas- 
much as they are well sold, not only for February, but 
also for the whole of March.’ Provided tonnage supplies 
are adequate, there is little doubt that this will be the 
case. At the moment, the amount of tonnage about is 
exceptionally good—so good, in fact, that vessels in 
dock are in some cases too numerous to be comfortable 
or to enable the best work to be done. Were the future 
position to be gauged from the amount of chartering on 
the freight market, the only conclusion that could be come 
to would be that very soon a shortage of tonnage would 
be experienced, as chartering has certainly been quiet 
and wholly insufficient to keep the coal market on a 
sound basis. But it is evident that there is a good deal of 
tonnage on time charter employed lifting coals, to say 
nothing of the tonnage which is being utilised for Admiralty 
purposes and for the transport of coal to France and Italy, 
and to Alexandria for the Egyptian State Railways. 


Coal Shipments. 


In spite of the heavy loading pressure in evidence 
last week on the part of Government transports, &c., 
foreign exports marked a very satisfactory increase for 
the leading ports of Cardiff, Newport, Swansea and Port 
Talbot. The total was over 450,000 tons, which is exelu- 
sive of coals for the Admiralty. This figure compares 
with over 600,000 tons in the corresponding period of 
1914, the decrease being about 160,000 tons, but when 
set against the total for the preceding week the foreign 
shipments last week show an advance of over 100,000 tons. 
It is thus very evident that were the figures relating to 
Admiralty coals included shipments altogether would 
pretty well equal those of normal times. Cardiff alone 
sent away about 280,000 tons, or rather more than 
110,000 tons below the total for the same period in 1914. 
The destinations of the coals were rather more numerous 
than has been the case lately. Buenos Aires took 23,075 
tons, Brindisi 16,360 tons, Genoa 15,786 tons, Marseilles 
13,188 tons, Monte Video 16,016 tons, Naples 11,329 tons, 
Port Said 11,569 tons, St. Nazaire 22,214 tons, Bordeaux 
12,846 tons and Alexandria 12,000 tons odd. From New- 
port foreign exports amounted to 67,766 tons, or 46,838 
tons less than in the same week last year, while Swansea 
did much better than usual and despatched 75,411 tons, 
this being about 4500 tons more than twelve months ago. 
From Port Talbot the total sent away was 31,789 tons, 
as compared with a total of nearly 40,000 tons last year. 


Labour Matters. 


So far as the coalfield is concerned there is prac- 
tically nothing of special note beyond the fact that on 
Saturday last the Executive Council of the South Wales 
Miners’ Federation discussed for several hours the new 
demands to be made to the owners in the new wage 
agreement. Steps were taken to serve notice on April Ist 
terminating the existing agreement three months later. 
The Executive appointed a sub-committee to prepare 
the necessary draft of the new demands for formal sub- 
mission to the coalowners so that they can get to work on 
the negotiations as early as possible. Demands for 
increases in wages continue to arise on all hands to meet 
the higher cost of living. So far as Cardiff is concerned, 
the movement for securing higher wages has been con- 
ducted without resort to any drastic measures on the part 
of the men. The officials of the Dockers’ Union have been 
very successful in persuading employers to meet the 
men’s demands. As the result of the efforts of the Union 
officials, numerous classes of labourers on the docks have 





received increases ranging from 15 per cent. to 40 per 
cent. upon their money. Men engaged discharging grain 
cargoes are to receive Is. per day increase for day work 
and 4d. per 100 bushels increase for piece-workers. Em- 
ployers of pit-prop carriers get an advance of 9d. per 
day, and negotiations are practically completed regarding 
the pitwood men. Deal carriers get a concession of 6d. 
per day. Dry dock and ship-repairing employers have 
met to consider the demands of the engineers for an 
advance ranging from 5s. to 15s. per week, but nothing 
definite so far has been decided upon. The wages of 
seamen and firemen are now £7 10s. per month, both for 
Government transports and any other vessel, while it 
is probable that wages will go still higher, as men are in 
demand for weekly boats at £2 15s. Men at Cardiff have 
been offered this money at other ports, and naturally 
they are asking the same amount for vessels running from 
Cardiff. At Swansea docks a dispute on the wages question 
has arisen which is viewed with considerable apprehension. 
The dockers are formulating claims for increases amount- 
ing to between 20 and 50 per cent. A committee has been 
appointed by the men’s union to draw up a scale. About 
2000 men are affected. 


Current Business. 


The market opened the week with a very firm 
tone and with every sign of going better from the sellers’ 
point of view, but quieter conditions developed towards the 
middle of the week, and there was not exactly the same 
strong tendency to advance. This was largely attributable 
to the fact that the amount of business possible had 
apparently reached its limit for the time being, as colliery 
salesmen had no coals to offer except for spot shipment. 
For even a day or two ahead salesmen were not prepared 
to operate, as they have heavy quantities of tonnage at 
hand simply waiting to go into loading berths. The 
difficulty is purely one of securing tips, and those collieries 
which are unfortunately not in the possession of tips and 
are kept waiting, are prepared to let go some of their 
coals to a buyer who has a vessel in a berth at a fairly 
reasonable figure, but for no other position this month 
will they sell as their commitments are heavy and they 
are afraid that when they get their own tonnage into a 
vacant berth they will scarcely have sufficient supplies. 
The complaint is fairly general as to delays and it is by 
no means uncommon for steamers to be kept waiting a 
week or more before getting into a berth. In fact, in 
some cases a vessel has passed its discharging and loading 
hours before she has got into dock, and the question of 
demurrage is becoming a serious consideration. With 
regard to Admiralty coals, best qualities are quoted at 
23s., with ordinary seconds about 21s. to 2ls. 6d. It is 
reported that business has been arranged in a superior 
Admiralty quality coal at 22s. for shipment from March 
to the end of December, which price shows an advance of 
about 3s. per ton on sales effected last December for 
supplies over 1915. Dry coals are firm at 21s. 6d. to 22s. 
for the best and 19s. 6d. to 20s. for ordinary descriptions. 
Monmouthshires continue a remarkably strong section. 
These coals have lost all their relative values. Best 
black veins are nominally about 20s. to 20s. 6d., but in 
some cases sellers are asking 20s. for best Easterns, 
which are reported to have been sold at, that figure for 
March shipment. In the case of Nos. 2 and 3 Rhondda, 
coals are so scarce that colliery salesmen hesitate to put a 
price on them. In the case of a coal used especially for 
smithy purposes, 25s. is named for the large and 22s. 6d. 
for the through or smalls. Washed nuts and peas are 
tight, while smalls are very difficult to buy. Up to 18s. 
has been demanded for best bunker qualities, but this is 
rather above market value, which is nearer 17s. 3d. to 
17s. 6d., with second qualities about 16s. 9d. to 17s. 
Cargo sorts run from 14s. to 16s. for the best. Patent 
fuel is a rather nominal market, inasmuch as were con- 
tractors to lift their quantities, the makers would have no 
supplies to offer on the market. Generally, quotations are 
about 21s. to 23s., but in one case where 23s. has been 
done the firm is quoting up to 25s. Coke prices have 
advanced and special foundry is now 33s. to 36s., ordinary 
foundry 30s. to 32s. and furnace 23s. to 25s. The pitwood 
market has been steadily stiffening until prices are now 
34s. to 35s., which were the values ruling soon after the 
outbreak of the war when it was feared that there would be 
a regular famine and that Admiralty collieries were in 
danger of being compelled to stop work for supplies. 
Steps were then taken by the Government to ensure a 
regular supply, and values dropped back. Now, again, 
there is very little wood about, but .the shortage is due 
to a large extent to vessels being detained by bad 
weather at the loading ports abroad, and the high freight 
rates homeward are a very important factor in the high 
quotations now ruling. 

LATER. 

Values of Admiralty and dry coals to-day were 
stationary, but Monmouthshires are very firm and values 
range about 20s. 6d. to 21s. for best black veins, 20s. 
to 20s. 6d. for Western Valleys, and 19s. 6d. to 20s. for 
best Eastern Valleys, with 18s. 9d. to 19s. 3d. for lower 
grade Eastern Valleys. Nos. 2 and 3 Rhondda remain 
strong, though unchanged, and nuts and beans are firm. 
Smalls are steady throughout on the basis of 17s. 3d. 
to 17s. 6d. for best bunkers and 14s. to 16s. for cargo sorts. 
Patent fuel and coke are unchanged, but pitwood shows an 
advance to 34s. 6d. to 35s. 


Approximate Values. 


Steam coal: Best Admiralty large, 22s. 6d. to 
23s.; best seconds, 21s. 6d. to 22s.; seconds, 21s. to 
21s. 6d.; ordinaries, 19s. 9d. to 20s. 3d.; best drys, 
2is. 6d. to 22s.; ordinary drys, 19s. 6d. to 20s.; best 
bunker smalls, 17s. 3d. to 17s. 6d.; best ordinaries, 
16s. 9d. to 17s.; cargo smalls, 15s. to 16s.;  inferiors, 
14s. to 15s.; washed smalls, 15s. to 16s.; best Monmouth- 
shire black vein large, 20s. to 20s. 6d.; ordinary Western 
Valleys, 19s. 9d. to 20s.; best Eastern Valleys, 19s. 6d. 
to 19s. 9d.; second Eastern Valleys, 18s. 6d. to 19s. 
Bituminous coal: Best households, 21s. to 22s.; good 
households, 19s. to 21s.; No. 3 Rhondda large, 20s. to 
21s.; smalls, 17s. to 18s.; No. 2 Rhondda large, 17s. 6d. 
to 18s. 6d.; through, 16s. 6d. to 16s. 9d.; smalls, 15s. 
to 16s.; best washed nuts, 18s. 6d. to 19s. 6d.; seconds, 
17s.-to 18s.; best washed peas, 17s. 6d. to 18s. 6d.; 
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seconds, 16s. 6d. to 17s. Patent fuel, 21s. to 23s. Coke 
Special foundry, 33s. to 36s.; good foundry, 30s. to 32s. 
furnace, 23s. to 25 Pitwood, ex ship, 34s. to 35s. 


=0S. 


Newport (Mon ). 


The Newport coal market displays a very strong 
tone, but values have not during the past day or two taken 
any further upward move, although sellers are able to 
get top prices for the very small lots which they are able 
to spare. Best black veins range about 20s. to 20s. 6d., 
with Western Valleys and Eastern Valleys close up. The 
figures asked by individual collieries vary considerably, 
according to their special circumstances, but under any 
circumstances quotations are very largely of a nominal 
description. Smalls are strong on the basis of 16s. for 
best qualities, with others of proportionate value.  Pit- 
wood shows a hardening tendency, and is 35s. firm, 
while iron ore is nominally 25s. to 28s. per ton. Approxi- 
mate prices :—Steam coal: Best Newport black vein 
large, 20s. to 20s. 6d.; Western Valleys, 19s. 6d. to 19s. 9d.; 
Fastern Valleys, 18s. 9d. to 19s. 6d.: other sorts, 18s. 
to 18s. 6d.; best smalls, 15s. to 16s.; seconds, 14s. 6d. 
to 15s. Bituminous coal: Best house, 20s. to 21s.; 
seconds, 19s. to 19s. 6d. Patent fuel, 21s. to 23s. Pit- 
wood, ex ship, 34s. 


Swansea. 


Business has been rather quiet, and although 
the tonnage position is good, most of the anthracite large 
coals have ruled easier than last week in cases where the 
prompt clearance of wagons was a con:ideration with 
colliery salesmen. Machine-made coals have been obtain- 
able also at slightly reduced figures. Operations in French 
nuts have slackened rather, though beans have been very 
steady, and the demand for peas has resulted in values 
being maintained. Rubbly culm and duff continue easy. 
The steam coal market, however, rules firm, while patent 
fuel isstrong and ranges about 18s. 6d. to 20s. Approxi- 


mate quotations :—Anthracite: Best malting large, 
22s. to 24s. net; second malting large, 20s. to 2ls. 6d. 


less 2} per cent.; red 


net; big vein large, 17s. to 19s., 
2} per cent.: machine- 


vein large, 17s. 9d. to 18s. 6d., less 24 
made cobbles, 29s. 6d. to 3is. net; French nuts, 31s. 
to 34s. net: German nuts, 31s. to 34s. net; beans, 
19s. 6d. to 21s. 6d. net ; machine-made large peas, 12s. 9d. 
to 13s. 6d. net ; rubbly culm, 3s. 9d. to 4s. 3d., less 2§ per 
cent.; duff, 2s. 9d. to 3s. 3d. net. Steam coal: Best large. 
20s. to 22s. 6d., less 2} per cent.; seconds, 18s. to 20s., 
less 24 per cent.: bunkers, 16s. to 17s. 6d., less 24 per cent.; 
smalls, 10s. to 14s., less 24 per cent. Bituminous coal : 
No. 3 Rhondda large, 20s. 6d. to 21s. 6d., less 24 per cent.; 
through and through, 18s. to 19s., less 24 per cent.: smails, 
15s. 6d. to 17s. 6d., less 24} per cent. Patent fuel, 18s. 6d. 
to 20s., less 2§ per cent. 


Tin-plates, &c. 


The visit of a deputation of the Welsh Plate and 
Sheetmakers’ Association to the authorities in London 
has had the effect of additional licences for the export 
of tin-plates to Holland and Sweden being granted. In 
the case of Holland, it is understood that the tin-plates 
have now to be consigned to the Netherlands Oversea 
Trust, and will therefore come under the supervision of 
the Netherlands Government. This will ensure that 
supplies will not be used contrary to the guarantees 
under the export licences. The granting of permits will 
relieve some of the congestion prevailing at several works 
where supplies have been awaiting shipment, but so far 
as the industry as a whole is concerned, the position 
continues very unsatisfactory, and there is apparently 
little hope for much improvement in the near future. 
Manufacturers are experiencing increasing difficulty in 
securing materials, such as tin, coal, &e. Every effort is 
being made to keep mills going in the interest of all con- 
cerned, but the yield at many works is very limited. 
According to the returns from Swansea, the amount last 
week received from works was 71,322 boxes and the 
quantity shipped 37,278 boxes, while stocks at the docks 
stood at 342,083 boxes. For the week previous the quan- 
tity received from the works was 54,222 boxes. Ship- 
ments were 86,637 boxes, and stocks amounted to 
308,039 boxes. Official quotations from the Swansea 
Metal Exchange this week show no advance of those of 
the previous week. Reports show that there is practically 
no improvement in the sheet industry, but the spelter 
trade is well off in th? matter of orders, and shortage of 
labour is set off by longer working hours. At the copper, 
iron and brass foundries work is bris*. The following 
are the official prices from the Swansea Metal Exchange : 
—Tin-plate and other quotations: 1.C., 20 »~ 14 » 112 
sheets, 15s. to 15s. 3d.: I.C., 28 ~ 20 « 56 sheets, 15s. 3d. 
to 15s. 6d.: I.C., 28 ~ 20 ~ 112 sheets, 30s. to 30s. 6d.: 
T.C. ternes, 28 » 20 « 112 sheets, 25s. Galvanised sheets, 
24 ¢., £13 to £14 per ton. Block tin, £178 per ton cash, 
£154 per ton three months. Copper, £63 17s. 6d. per ton 





eash, £64 per ton three months. Lead: English, 
£19 12s. 6d. per tor: Spanish, £19 per ton. Spelter, 
£39 10s. per ton. Tron and steel :—Pig iron: Standard 


iron, 55s. 104d. per ton cash, 56s. 23d. one month ; hema- 
tite mixed numbers, 82s. 6d. per ton cash, 83s. one month ; 
Middlesbrough. 56s. 2d. per ton cash, 56s. 6d. one month : 
Scotch, 62s. 3d. per ton cash, 62s. 9d. one month: Welsh 
hematite, 95s. dd.; East Coast hematite, nominal: West 
Coast hematite, nominal. Steel bars: Siemens, £6 5s. 
per ton: Bessemer, £6 2s. 6d. to £6 5s. per ton; steel 
rails, heavy sections, £6 17s. 6d. per ton. 


Newport Metal Exchange. 


The report from the Newport Exchange this 
week shows that there is practically no change in the iron 
and steel trades. A fair quantity of new business is being 
arranged, though this is restricted by sellers asking higher 
figures than those nominally ruling. The inquiry, however, 
continues good. The tendency of values is certainly to 
harden as transport difficulties are increasing, raw 
materials are going up and works are pretty fully booked 
up for some time ahead. Welsh bars are firm at £6 5s. 


for Siemens and from £6 2s. 6d. to £6 5s. for Bessemer. 
Rails are also firm on the basis of £7 for heavy sections. 
There is a good inquirv for Welsh hematite, and values 
have risen to 95s. to 96s., delivered works. 


Tron ore is 





very scarce, and ranges about 26s. to 28s.; those prices | son has ordered 3000 cars at St. Louis and the Illinois Centra} 


are largely nominal. Tin-plates show a little improve- 
ment, and official prices are 1$d. per box higher on the 
week. 








THE CAUSES OF SHIPPING LOSSES. 

On Wednesday, the 10th inst., a paper on “ Ship 
Casualties ’’ was read before the Liverpool Engineering 
Society by Mr. W. 8. Abell. The contents of the paper 
are confined to an analysis of the losses of vessels registered 
in the United Kingdom which either foundered or were 
missing between July, 1899, and June, 1913, a period of 
fourteen complete years. In this period 208 steamers of 
and over 100 tons gross, registered in the United Kingdom, 
were reported to have foundered or to be missing. A 
table was given showing the percentage annual losses of 
vessels from which it appeared that the losses of vessels, 
between 100 and 1000 tons gross were considerably less 
than those of 1000 tons and upwards, the relative per- 
centages being 0.172 and 0.212, a result which was 
attributed to the greater opportunities for shelter which 
the coasting and home trade offers. The table also demon- 
strated that for very small vessels, 200 tons gross and 
below, and for large vessels, say, over 4000 tons gross, 
the casualty was very small. Between these limits there 
was a curious variation reaching a maximum at two points, 
viz., between 400 and 1000 tons gross, and also between 
2000 and 3000 tons gross. No adequate reason appeared 
from any of the analyses made in this paper for these 
remarkable variations, nor had it been possible to con- 
jecture any possibility for such vagaries. 

In vessels of small size, namely, 1000 tons gross and 
under, the average age of lost vessels was about thirteen 
years, while 35 per cent. of all losses occurred in vessels 
whose age was five years or under. With large vessels 
the rate of loss was on the whole regular and independent 
of age, but between the ages of twelve and eighteen years 
the loss was practically double that of following years 
and 50 per cent. above the average loss for the whole 
thirty years. Another table presented by the author 
showed that 75 per cent. of all losses occurred in the 
winter months from October to March. 

The author divided the cause of loss into two main 
groups. ‘ The first group comprises all cases in which 
damage is sustained which shows itself in the form of 
leaks, of hatchways being damaged, of ventilators and 
machinery casings being carried away, and what is some- 
times very vaguely termed, stress of weather. The second 
group comprises all cases in which the loading of the 
vessel may be in question, either by shifting of the cargo 
in holds and on deck, and by what is termed improper 
loading. Improper loading is somewhat indefinite, but 
as understood here it refers to cases of what is judged to 
be insufficient stability, owing to the centre of gravity of 
the loading being too high. It was pointed out that there 
is some slight overlapping of an unknown amount between 
the two groups, because damage may arise from shifting 
of cargo. As far as possible, however, the actual over- 
lapping has been reduced to a minimum. 

“It was shown that twice as many losses occur from 
damage as arise from questions of loading; this result 
is not altogether unexpected. The losses from leaks are 
much the most numerous, averaging some 40 per cent. 
of the total, and being greater in large vessels, probably 
owing to the closer proximity of small vessels to land. 
Damage to deck openings and casings is much greater 
in large vessels, and this fact would naturally be expected 
owing to the greater risks experienced in deep-sea trading. 

“* The losses arising from shifting of cargo are practically 
the same in large and small vessels. On the other hand, 
the losses due to improper loading are eight times as large 
in the large vessels; this is a striking feature of the 
analysis. As regards group totals, the losses due to 
damage are considerably less in small vessels. The losses 
due to what may be called errors in loading are much 
the greater in vessels of 1000 tons gross and under, this 
excess being entirely due to improper loading of vessels.” 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 27th. 

AMONG recent items of business may be mentioned sales of 
25,000 tons pig iron and some 9000 tons plates for shipyard 
delivery, from which quarter considerable trade is expected. 
The yards are pretty well crowded with work. Recent inquiries 
point to an increase in activity for ocean vessels, ails are 
quiet, though it is known many roads are merely waiting for 
more favourable conditions. The first improvement will probably 
come from a large class of buyers, such as foundries, engineering 
and implement plants and machinery makers, all of which are 
slowly increasing orders. Some 20 million dollars have been 
appropriated for extensive improvements at the Bethlehem 
Steel Works, where ten 50-ton open-hearth furnaces will be 
built at once, and one Girod electric furnace. All the larger 
Pennsylvania steel plants are busier than for months, though 
they are not yet up to 60 per cent. of capacity. Plans have been 
completed for another bridge across the Ohio River at Cairo, 
where it empties into the Mississippi River. Bids will be asked 
early in March for the St. Louis free bridge. Orders for agri- 
cultural steel for work in the East, 2500 tons. Export orders 
for steel were 114,000 tons for July, 87,000 tons for August, 
96,000 tons for September, 147,000 tons for October, and 
141,000 tons for November, largely for war material, the neutral 
country demand having declined. A strong effort is being made 
to capture the trade with neutral countries which Germany, 
Belgium and France had to relinquish. Demand for copper for 
domestic and foreign delivery has made heavy inroads on stocks. 
Quotations to-day 143 to 144 and moving to 15, which can be 
explained by curtailed production. No open action has yet 
been taken as to increasing output, and there is no disposition 
to act hastily. 





New York, February 3rd. 

Wirn almost one-half of the iron and steel-making capacity 
of the country idle, it is not to be wondered at that so many 
interests needing large quantities of material for summer use 
should put off contracting for it. In normal times requirements 
are contracted for six to twelve months ahead. Most steel users 
continue to order the least possible. The Pennsylvania will 
experiment with 10,000 tons rails where the blooms will be 
cooled to air temperature and then reheated. This step will 
be watched with much interest by railroad men generally. 
Taking in ten days, the rail orders total about 150,000 tons, 
with possibly double that quantity under inquiry. The Atchi- 





1000 refrigerator cars. Quite a large number of structural steel 
orders has been booked this week ranging from 100 to 500 tons 
There is talk of plates and shapes going up 2 dols. It is hardly 
probable, Bars are up and so are wire products. The smaller 
industrial concerns, tool shops, and foundries are calling fop 
moderate quantities, but only enough to clear up orders 01, the 
books. Chile orders 10,000 tons rails. The expected Swedish 
order went to Germany. ‘Three large coal orders are : ‘Missouri. 
Pacific, 20,000 tons ; Boston and Maine, 15,000 tons ; and Chicago 
and Eastern Illinois, 15,000 tons. Some anxiety is felt regard. 
ing the future supply of ferro-manganese, though there jg 
enough on hand for perhaps two or three months. More normal 
conditions appear in sight. Some few furnaces have blow) jn, 
Southern pig iron stocks are slowly going down. Copper j up 
to 14} for electrolytic under heavier exports to Italy, England 
and France. Some of the copper mines have begun prepara. 
tions to increase output, but the market may not fee! the 
effect for three months. Some mines have sold their output 
months ahead. The tin market advanced two cents, 











FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Dieset Enorne Users’ Assocration.—At the Institution of 
Electrical Engineers. 

Roya INstiruTion oF Great Brirain.—Albemarle-st) +t, 
Piccadilly, W. ‘The Friday evening discourse will be delivered 
by Professor Henry E. Armstrong, F.R.S. The subjeci is 
“The Visit of the British Association to Australia.” 9 p.m. 


; SATURDAY, FEBRUARY 20rn. 

Tue Association OF MINING ELecrrican ENGINEERS : 
Norrs anp DersysHirReE Brancn.—At the University Colleve, 
Nottingham, Discussion on paper: ** Typical Breakdown- in 
Colliery Electrical Plant and their Prevention,” by Mr. Lieweliyn 


Foster. 3.30 p.m. A lecture will be given in the evening at 
6.15 pam. by Professor MeMillan on * Firedamp and its 
Detection.” 

MONDAY, FEBRUARY 22np. 


Royat Scorrisu Society or Arts.—In the Society’s Hall, 
No. 117, George-street. Keith Lectures, 1915. * Electric 
Waves and the Principles of Wireless Telegraphy and Tele- 
phony.” Lecture IV. By Dr. J. Erskine-Murray. 8 p.m. 

ENGINEERING GOLFING Socirery.—-At the House of the 
Institution of Civil Engineers, Annual general meeting. 12 noon. 

Royat Socrery or Arrs.—John-street, Adelphi, London, 
W.C.. Fothergill Lecture : * Motor Fuels,” by Professor Vivian 
B. Lewes (Lecture IT.). 8 p.m. 
23RD. 


TUESDAY, FEBRUARY 


ASSOCIATION OF SUPERVISING ELecTrrRictaNns.—-St. Brido’s 
Institute, Bride-lane, Ludyate-cireus, E.C. “A Practical 
Talk on Direct-carcent Motors,” by Mr. FE. F. Batler. 8 p.m. 


Tae INSTITUTION OF Crvin ENGINEERS.—-Great George-street, 
Westminster, S.W. Paper to be read and discussed, * The 
Electrolytic Action of Return Currents in Electric Tramways on 
Gas and Water Mains, and the Best Means of Providing Against 
Electrical Disturbances,” by Mr. Harry E. Yerbury. 8 p.m. 


WEDNESDAY, FEBRUARY 24TH. 

Tue INSTITUTION OF RAILWAY SIGNAL ENGINEERS.—At the 
Institution of Electrical Engineers, Victoria Embankment, 
London. Annual General Meeting. ‘* A Review of the Art of 
Signalling, and some Suggestions,’’ by Mr. A. F. Bound. 

Tue INstrruTion oF ELectricaL ENGINEERS: YORKSHIRE 
LocaL Section. —At the Philosophical Hall, Leeds. General 
meeting. “* Electricity Applied to Mining,” by Mr, C. P. Spark 
7 p.m. 


THURSDAY, FEBRUARY 25rn. 

or Ecvecrrica ENGINgEERS.—Victoria 
Embankment, W.C. “‘ Electricity Applied to Mining,” by Mr. 
C, P. Sparks. At 8 p.m. This paper is being read at the York- 
shire Local Section, Philosophical Hall, Leeds, on Wednes- 
day, February 24th, at 7 p.m.; at Neweastle, at the Mining 
Institute, on Monday, March Ist, at 7.30 p.m.; at Birmingham, 
the University, Edmund-street, on Wednesday, March 3rd, 
at 7.30 p.m.; and at Manchester on Tuesday, March 9th, at 
the Engineer’s Club, 17, Albert-square, at 7.30 p.m. This paper 
will also be taken after the address by Mr. D. E. Roberts at 
the South Wales Institute of Engineers, Park-place, Cardiff, 
on Tuesday, February 23rd, at 5 p.m. 


THe INSTITUTION 


FRIDAY, FEBRUARY 26rn. 

THe Juntor INSTITUTION OF ENGINEERS.—At 39, Victoria- 
street. ‘“‘ A De-oiling Process,’’ by Mr. R. W. Fisher. 8 p.m. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIp- 
BUILDERS. —In the Hall of the Literary and Philosophical Society, 
Newcastle-on-Tyne. A report will be made by Mr. D. B. 
Morison on ‘* The Progress and Reform in the Engineering 
Branch of his Majesty’s Navy,” and paper to be read, ‘* The 
Future of British Engineering and Shipbuilding,” by Mr. E. W. 
Fraser Smith. 7.30 p.m. 

PuysicaL Society or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W. 
‘* Magnetic ‘ Character’ Figures, Antarctic and International,” 
by Dr. C. Chree, F.R.S.; ‘‘ The Electrification of Surfaces as 
Affected by Heat,” by Dr. P. E. Shaw; ‘ Electromagnetic 
Inertia and Atomic Weight,” by Professor J. W. Nicholson. 
5 p.m. 

THe Roya Institution oF GREAT Brirarn.—Albemarle- 
street, Piccadilly, W. ‘‘ The Solar Eclipse of 1914,” by the Rev. 
A. L. Cortie. 9 p.m. 


SATURDAY, FEBRUARY 27tx. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—At Bolbec Hall, Newcastle-on-T'yne. Graduates’ 
meeting. Paper to be read, ‘“‘ Some Notes on Ship Resistance,” 
by Mr. A. P. Patterson. 7.15 p.m. 

Royat Instrrution oF Great Britatn.—Albemarle-street, 
Piccadilly, W. ‘* Recent Researches on Atoms and Ions,” by 
Sir J. J. Thomson, F.R.S. 3 p.m. 


MONDAY, MARCH Isr. 
Tue Socrety or EnGIneers.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. “ Running Costs of 
Motor Vehicles,” by Lieutenant Robert W. A. Brewer. 7.30 p.m. 


MARCH. 3rp. 

At Caxton Hall, 
the Bermudas : 
Mr. G. Bertram 


WEDNESDAY, 
Tue INstirute OF SANITARY ENGINEERS. 
Caxton-street, Westminster. ‘‘ Sanitation in 
The Drainage of Hamilton, Bermuda” by 
Kershaw. 8 p.m. 
WEDNESDAY, MARCH 10rn. 


Tue INSTITUTION OF AUTOMOBILE ENGINEERS,—At the Insti- 
tution of Mechanical Engineers. Annual general meeting. 
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INSTITUTION OF CIVIL ENGINEERS. 


ENGINEERING OPERATIONS FOR THE PREVENTION 
OF MALARIA.* 
By Frank DupDLEY Evans, Assoc. M. Inst. C.F. 


AnyrHiIna which relates to the health of communities and 
Jabour forces is of importance to engineers, but the disease 
referred to in this paper—malaria—is of particular interest to 
them. ‘The effects of malaria are often terrible, and may lead 
to very high death-rates, Its effect on works in new countries 
j- greatly to increase their first cost and cost of maintenance, 
and it may lead to their abandonment. Malaria occurs more or 
less in all warm climates, and is caused by parasites of the 
ilood which are injected by anopheline mosquitoes. These 
mosquitoes first take the parasites from infected man when 
-ucking blood. Thus part of the life of the parasite is spent in 
nom and pert in the mosquito, Quinine is the remedy for 
No attempts to transmit malaria except through the 


rooalaria. 
Mosquitoes are 


weney of mosquitoes have been successful. 
distinguished from other insects by various characteristics, but, 
like other insects, their life is divided into four stages—the 
evg, the larva, the pupa and the imago. The egg is laid on water 
and develops into the imago, or adult winged insect, in about 
ten days. Mosquitoes are favoured by certain conditions and 
diminished by others, 

lhe measures to combat and prevent malaria are :—(1) 
Destruction of anopheline mosquitoes, either of adults or 
larvee ; (2) protection of man from the bites of infected mos- 
qguitoes; (3) prevention of mosquito infection by suitable 
treatment of infected man. Most malarious countries have 
applied to some extent one or all of these measures. Mosquito 
lurve may be killed by oiling or poisoning their breeding-places, 
or breeding-places such as water vessels may be screened. 
The most important methed of reducing anophelines is by 
drying land by means of thorough drainage, In hill land subject 
to heavy rainfall such work presents many novel problems, 
but has been successfully accomplished in the Federated Malay 
States at a reasonable cost. Ravines in the Malay States 
unless exceptional, can only be laid dry by a continuous drain 
running completely round the hill-foot, cut on a line at a little 
above the wet surface level. Open earth or masonry drains are 
useless for the purpose, and it has been found that the only 
way to construct permanent hill-foot drains is to use agricul 
tural drain pipes as subsoil drains, and to provide outlet drains 
of open masonry or subsoil pipes to carry off their discharge. 
‘The pipes are proportioned to run not more than one-quarter 
ful: in ordinary dry weather-—one-fifth full for drains over 
tin, in diameter. The use of pipe drains less than 4in. in dia- 
meter is not ordinarily advisable, owing to the liability of their 
choking. The pipes are laid at a depth of 3ft. to 4ft., or even 
deeper on steep slopes; they have been laid at the heads of 
ravines on slopes of 1 in 3 with satisfaetory results. Trees 
must be removed from the vicinity of pipe drains, as their 
roots may grow into and choke the pipes. Undergrowth and 
long grass should not be allowed to grow up, for the same 





reason, 

As economy is all-important in anti-malarial work, it is rarely 
possible to provide masonry drains large enough to carry all 
flood water, and these are, therefore, usually calculated to run 
one-sixth to one-fifth full in ordinary dry weather, and are 
surcharged during floods. An inexpensive and thoroughly 
efticient type of drain has been evolved to meet the conditions, 
formed of conerete blocks of half-egg shape, laid close but 
unjointed. The blocks are laid without foundations even on 
bad ground in flowing water. Should they move out of line or 
yradient, it is easy to re-set them correctly when the surround- 
ing ground has settled, after which they give no trouble ; but 
re-setting is rarely necessary. The principal difficulty in draining 
hill-land lies in maintaining the drained surface undamaged. 
After some years’ experience, it has been found that the most 
economical method is the use of grass, kept close cut. Small 
masonry dams are used in rock cuttings, and timber dams are 
used under certain circumstances, The method to be used 
depends on the quantity of silt carried by flood water. With 
proper care open drains may be connected to subsoil drains, if 
necessary. Maintenance of drainage work is most important, 
as small faults, if neglected, may cause a whole system to be 
ineffective. j 

The co-operation of engineering, land and medical authorities 
is necessary to success in carrying Out measures directed against 
mnalaria, but engineers can effeet much on construction work 
hy giving effeet to a few simple rules. wo important problems 
in malarious hill countries are those connected with the enormous 
quantities of silt which are washed off agricultural estates, and 
mine tailings, which, if not dealt with, may do immense damaye 
and ruin large tracts of country. : 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THe death is announced of Mr. Charles Ward, treasurer and 
founder of the Charles Ward Engineering Works, Charleston, 
West Virginia, in his seventy-fourth year. 

WF are informed that John Davis and Son (Derby), Limited, 
have recently put down a slide rule factory, and are in a position 
to offer precisely similar rules to those hitherto supplied by the 
Continent, 

WE are informed that the partnership hitherto subsisting 
between Messrs. David Carnegie and Sydney Charles Gladwyn 
has been dissolved as from the 30th ult. by mutual consent, 
and that the business will now be carried on at 33-35, Charter- 
house-square, London, E.C., by Mr. David Carnegie on his own 


behalf. 
Messrs. E, G. Wrigtry anp Co., Limited, of Foundry-lane 
Works, Soho, Birmingham, announce that Mr. P. J. Worsley, a 


director of E, G. Wrigley and Co., Limited, has been appointed 
to an active position in the works, this being in consequence of 
extensions recently made by the firm. Mr. Worsley 
Was for eighteea years manager of the engineering department 
for Guest, Keen and Nettlefolds, Limited. 


large 
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“War Facts anp Ficures.’’—We have received a copy of 
a publication bearing the above title from the British Dominions 
General Insurance Company, Limited, of 1, Royal Exchange- 
avenue, E.C. It is described as an encyclopedia of useful in- 
formation, statistics, &c., relating to the war. It should prove 
of much value and interest to those fortunate enough to secure 
a copy. It is well illustrated with maps and portraits and 
contains several specially written articles which we have read 
with pleasure and profit. Notably there is a fairly lengthy 
article by Professor Spenser Wilkinson setting out in a remark- 
abl, clear manner the historical sequence of events which led 
"p to the war. As Professor Wilkinson has for once confined 
himself strictly to a narration of historical facts, there is nothing 
n his article with which we might disagree. Mr. Archibald 
Hurd contributes an article on the naval aspects of the war, Mr. 
C. G. Grey one on aircraft, and Mr. H. C. Laone one on the place 
ot the motor in the war. Although issued presumably as an 
advertisement, there is very little in the book of an advertising 
character, It will, in fact, bear comparison with any of the 
similar compendiums now being sold or offered for sale to the 
public at prices ranging from Is. upwards, 

" Abstract of a paper read at the ordinary meeting of the Institution 
on Tuesday, February 9th. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buiudings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any ot the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM GENERATORS. 


1317. January 17th, 1914.—-STeam SuperuHeater, A, Jeavons, 
221, Parkfield-road, Ettingshall, Wolverhampton. 

The headers A A are parallel with one another and are tied 
together with plate stays B. The superheater pipes C are of 
the looped form strown and are provided with tapered ends D 
to fit corresponding tapered holes in the walls of the headers, 


NO1317 


























These ends having been sprung into place, are forced tightly into 
their holes by means of a fixture consisting of two half-open 
sockets EE operated by a right-and-left-hand serew F. To 
prevent the fixture rising its ends are bevelled to co-act with 
the undercut surface of the ends D.—January 27th, 1915. 
18,144. July 31st, 1914.—STeaM SuPERHEATER, H. A. Stenning 
and J. H. Stirling, 28, Victoria-street, Westminster, London. 
A is an enlarged smoke tube. Into this is led from a suitable 
header the saturated steam pipe B. At a certain distance in 
this pipe is united to the heater portion proper, which portion 
consists of two concentric tubes C D with their ends closed as 


at A helix of wire G may be disposed between the tubes 
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CD to guide the saturated steam in the annular space and to 
support the walls of the space. The steam leaves the heater 
portion at the fire-box end through a union H, two legs of which 
are united to the annular space of the heater, while a third leg 
is joined to a return pipe J lying centrally within the heater 
portion. The heater is thus exposed internally and externally 
to the hot gases and the resistance to the flow of the steam in 
the whole arrangement is, it is claimed, less than formerly. 
January 27th, 1915. 


DYNAMOS AND MOTORS. 


4940. February 25th, 1914.—IMPROVEMENTS IN OR RELATING 
To Dynamos, Henry Leitner, of Maybury, Woking, Surrey. 
This invention relates to the construction of dynamo machines 
driven at variable speeds, and to means for regulating the 


current output. There are three illustrations, and the accom- 
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panying diagram is one of them. On the dynamo there are 
two sets of brushes A B and C D, and they are connected to the 


electromagnetic device shown is employed to effect the necessary 
regulation of the normal shunt field winding, but it may be 
employed for regulating the auxiliary winding. This shunt 
field winding F has in series with it a set of resistances B divided 
into sections and joined to a series of flexible contact strips K. 
The solenoid C has a plunger L, which rests upon the contact 
strips and presses them together with a pressure which varies 
with the electromagnetic pull of the solenoid, which latter is 
wound with a fine wire or voltage coil, the ends of which are 
connected across the main terminals of the dynamo through a 
contact M on an automatic cut-in and cut-out device of the 
usual type employed to connect or disconnect a dynamo and a 
battery. When the voltage of the dynamo rises, the plunger L 
is more strongly attracted and in rising it causes a separation 
of one or more of the contacts K, thereby inserting more or less 
resistance into the shunt field F.—January 27th, 1915. 


27,615. December Ist, 1914.—IMPROVEMENTS IN AND RELATING 
TO THE AUTOMATIC REGULATION OF ELECTRIC CIRCUITS, 
Charles Anthony Vanderville and Albert Henry Midgley 
both of Warple Way, Acton Vale, Middlesex. 

This specification describes an automatic regulating system 
for train and car lighting, &e. A is a constant output dynamo ; 
B a battery ; C,, C,, C, and C, lamps arranged in parallel with 
the dynamo and the battery : and D,, D,, D; and D, switches by 
which the lamps are inserted into the circuit. E is the shunt 
field winding of the dynamo, and FF, a pair of co-operating 
contacts constituting a variable resistance in series with the 
field winding E, the contact F being stationary and the contact 
F, being attached to a spring-controlled vibrating armature G 
operated by an electromagnet H, which is arranged in series 
with a resistance I across the leads of the battery and of the 


dynamo, The switch D,, which places the first lamp C, into the 
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circuit, short-circuits the resistance I, thereby causing the 
electromagnet H to become operative at a lower voltage of the 
system. For instance, in the case of a 12-volt installation, the 
voltage of the system at which the electromagnet becomes 
operative is decreased from 15 volts, the approximate maximum 
voltage of the battery during charging, to about 12.3 volts, 
the approximate maximum voltage of the lamps. It will also 
be seen that each of the switches D,, D, and Dy, of the other 
lamps connected in parallel is arranged in series with the switch 
D, of the first lamp, the closing of which changes the operative 
voltage of the electromagnet, such arrangement ensuring that 
the change from the position of charging to the position of 
lighting shall not be effected without the voltage at which the 
electromagnet becomes operative being also changed.—-January 
27th, 1915. 


PUMPING AND BLOWING MACHINERY. 


1791. January 22nd, 1914.—RecuLatror FoR BLOWING 
ENGINES, CENTRIFUGAL Pumps AND Compressors, The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, E.C., and R. H. Collingham, Rugby. 

This device, it is claimed, secures a very delicate regulation 
of the delivery pressure of the fluid discharged by a pump or 
compressor, This is attained without the use of a diaphragm of 
excessive size by employing three or more small diaphragms 
instead of one large one. The stem A of the throttle valve B 
passes into a casing composed of four cup-like members C and 





N° 1791 





two ring-like members D. Between these members three 
diaphragms E are placed, the whole being bolted together as 
at F. Resting on top of each diaphragm is a dise G, These 
dises are fastened to the stem A by means of washers, nuts, and 
The stem is loaded by means cf a pivoted 
The top sides of the diaphragms are 
‘The undersides 


distance pieces. 
lever and weights H. 
open to the atmosphere through the holes J K. 
are in communication with the delivery pressure through the 
manifold pipe L.— January 27th, 1915. 


SWITCHGEAR. 
4414. February 20th, 1914.—IMpROVEMENTS IN VARIABLE 
RESISTANCES FoR E.Lecrrican Crrcuits, Herbert Cooch, 
27, Silverdale-avenue, Westcliff-on-Sea. 








field windings G F in the manner shown. The form of automatie 


The object of the patent is to provide a variable resistance for 
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motor starters, &c. The resistance consists of powdered 
material such as carbon, or it may be an electrolyte or other 
liquid conductor. AB are conducting blocks of carbon or 
other material, The compartment C contains the resistance 
material, and when starting a motor or allowing current to 
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increase in any other machine or apparatus the resistance 
material passes through the hole D. As the compartment E 
fills notonlyis the path of the current between A and B shortened, 
but the section of the resistance material is increased. The 
vessel is pivoted on the axis X Y so that the resistance material 
ean be conveyed by gravity from one compartment to the other. 
January 27th, 1915 


LOCOMOTIVES. 


25,706. November 10th, 1913.—Hypravuitic Power TRANs- 
MISSION Apparatus, H. 8S. Hele-Shaw and T. E. Beacham, 
64, Vietoria-street, Westminster, London. 

In applying hydraulic transmission to a locomotive or other 
reciprocating engine difticulty is experienced from the fact that 
while the delivery of the transmission fluid—say oil—from the 
pump is for desirable reasons constant, the rate of increase of 
capacity of the working cylinders is not constant, but varies as 


























the stroke proceeds. According to this invention this is to be 
compensated for by providing an equalising cylinder A between 
the pump and the cylinders. The piston B of this eylinder is 
to be reciprocated by means of a cam C on the crank shaft in such 
a way that the excess or insufliciency of the pump delivery over 
the demands of the working e ylinders is made good. Ruies are 
given for laying down the shape of the cam C.—January 27th, 
1915. 


TRANSMISSION OF POWER. 


May llth, 1914.—FLextIBLe CovupLine 
The Albion Motor Car C ‘ompany, Limited, 
frewshire, J. F. Henderson, Glasgow, ond Hans 
Limited, Brook-street, Manchester. 

The driving and driven shafts each carry a dise 

inside face of which is bolted a sprocket wheel C. A 

of the “silent type” passes round the sprocket wheels, 


FoR SHAFTs, 
Scotstoun, Ren- 
Renold, 





A B, to the 
chain D 
being 
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broad enough to cover both. This chain is held centrally by 
a dise member E, which in turn is held centrally in a flexible 
manner by means of springs F. G is a leather covering. Various 
modifications are described.—January 27th, 1915. 


SHIPS AND BOATS. 


8083. March 3lIst, 1914.- 
or Surps, W. D. McLaren and G. 
street, Glasgow. 


PROPULSION 
St. Vincent- 


MACHINERY FOR THE 
M. Welsh, 124, 


A driving a propeller B and an exhaust steam turbine C driving 
through reduction gearing the co-axial propeller D, The two 
propellers rotate in opposite directions. The change valve E 
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permits of the steam from the engine being sent either to the 
turbine or the condenser or of allowing auxiliary high-pressure 
steam being turned into the turbine.——/anuary 27th, 1915. 


MOTOR CARS AND ROAD TRAFFIC. 


2380. January 29th, 1914.—IMPROVEMENTS RELATING TO 
ELECTROMAGNETICALLY OPERATED Horns, Harry Lucas 
and William Henry Edwards, both of Joseph Lucas, 


Limited, of Great King-street, Birmingham. 

An electromagnet A is arranged with a pair of cores in align- 
ment with each other. The adjacent projecting pole tips B 
are chamfered to form a V groove, which lies across the principal 
axis of the magnet. At the bottom of the groove the tips may 
be held apart by a vuleanite or other insulating distance piece, 
but this is not essential. Preferably the faces of the pole tips 
are inclined at an angle of 45 deg. to the axis of the magnets. 
Within the groove lies an armature C of V-shaped section corre- 
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sponding to the inclined faces of the pole tips, such armature 
being mounted upon the spring member D of a make-and- 
break device. The member preferably consists of a known form 
of spring bridge piece fixed at both e onds and havi ing the armature 
attached to its centre. The piece also carries a secondary bow 
piece D}, to which is attached the movable contact EK. The 
fixed adjustable contact F is carried on a rigid bridge piece G. 
The outer ends of the magnet cores are united by a circular 
yoke H, which completes the magnetic circuit. Motion is trans- 
mitted from the armature to the usual sound-producing dise I 
by a plunger J, which passes through the aperture between the 
pole pieces and strikes against the rear side of the dise. 
January 27th, 1915, 











UTILISING ENEMY PATENTS. 


The following list of British patents, 
granted in favour of residents of Germany, 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents, and 
is specially compiled for Tuk ENGINEER by Lewis Wm. 
Goold, chartered patent agent, 5, Corporation-street, Birming- 
ham. It is desirable in the first instance to obtain the latest 
particulars upon the Patents Register. If any patent listed 
has been assigned to a non-enemy proprietor the law does not 


apply. 


which have been 


Austria, or 


On each of the patents given below £81 have been paid 
in renewal fees. 


No. 11,596/02.—Photography ; developing ; fixing. Relates 
to an apparatus for developing and fixing continuous bands of 
films such as are obtained in rapid telegraph receivers. Pollak, 
A., Budapest, and Silberstein, F., Vienna. 

No. 11,758/02.—Compressing steel, &c., bars. Bars of steel 
or steel alloys are compressed or condensed by first heating 
them to 800 deg. or 1000 deg. Cent., and rolling them in gapped 
rolls, till the tensile strength of the bars has been increased by 
about half the desired increase. The bars are then dipped into 
water or oil of suitable temperature, and then reheated, and 
the process repeated to obtain the desired degree of compression, 
Molten lead, a solution of potash or borax, milk of lime, &c., 
may be employed in place of the water or oil. Baelen, R., and 
Marcotty, F., Berlin. 


‘ 


No. 11,761/02.—-Looms ;_ picking mechanism. Schwabe, G., 
Silesia, 

No. 11,980/02. — Spinning ; feeding carding engines. 
Liebscher, P., Germany. 

No. 12,072/02.—Looms; driving mechanism; _ brakes. 


Schwabe, G., Austrian Silesia, 

No. 12,159/02.-Electric lamps; incandescent lamps. Fila- 
ments, rods, or other incandescence bodies of metallic vanadium, 
tantalum, niobium or alloys of these are made from oxides of 





The propulsive machinery consists of a reciprocating engine 


the metals. The oxide is mixed with a proper proportion of 
paraflin wax or caoutchouec, and the mixture formed and then 
gradually heated, the filament being embedded, if necessary, in 
carbon powder, or a carbon mould; the binding material is 
thus carbonise a or volatilised. Thereafter current is passed 
through the filament, preferably in an indifferent gas in the 
receiver of an air pump, to reduce the oxides to metal. A strony 
metal wire is produced, Some carbide or oxide may be left in, 
the filament. Siemens and Halske Aktiengesellschaft, Berlin. 

No. 12,163/02.—Vanadium; tantalum; niobium; alloys, 
To produce homogeneous bodies from vanadium, tanta), 
niobium or their alloys, filaments, rods or other bodies 
formed of their chemical compounds, or of the powdered meti!s 
themselves, with or without suitable agglutinants and reduci)¢ 
agents. After heating in a furnace, if requisite, the reductics, 
sintering or fritting is caused or completed by passing an elect vic 
current through the filaments, &c. Strips of metal or wii 
suitable for electric incandescence filaments are thus obtained, 
and the bodies may be worked in the usual manner, rolled inio 
sheets, or drawn into wire. Siemens and Halske Aktienges||- 
schaft, Berlin. 

No. 12,184/02.—Doors. Fireproof and burglar-resist i 
doors for theatres, factories, warehouses, banks, &c., are 
structed of iron, steel or metal plates, rolled, stamped or press. 
with recesses or panels and overlapping flanges at the edy 
The plates may be secured together by the folded edges or |,, 
rivets or screws, the spaces may be filled in with asbestos or t|\: 
like and the edges may be stiffe ned by a block filling. Schwarz 
A., Germany. 

No, 12,314/02._-Hydraulie presses, shears, stamps, & 
Relates to a method of and apparatus for controlling hydrau| 
presses, shears, stamps, &c., whereby the filling of the cylind:; 
with low-pressure water, the introduction of high-pressi; 
water and the exhaust of the cylinder are carried out in 
predetermined order. Astfalek, W., Berlin. 

No, 12,434/02.—Ordnance ; field carriages. The upper part 
of the shield are hinged to the lower part, so that after fla; 
have been folded back, the upper parts can be folded down upoi 
the lower parts. Rheinische Metallwaren und Maschinenfabrik, 
Germany. 

No, 12,437/02.—Ships ; bulkhead doors. Several bulkhead 
doors can be operated from a common controlling station, suv 
as the bridge of a ship, while a single door, which may be opened 
locally for the escape of an entrapped person, is subsequent! 
closed automatically. Norddeutscher Lloyd, Germany. 

No. 12,695/02.—Motor road vehicles. Relates to vehicles i: 
which each of the two steering wheels is provided with a separat, 
motor, and consists in pivoting such motor wheels on inclined 
pivots, the prolongations of the axes of which pivots pass throug 
the contact points of the wheels with the road. Porsche, I 
and Lohner, L., Vienna. 

No, 12,796/02.—-Earthenware, 
eorrosive and non-shrinking earthenware articles for 
or physical purposes, &c., are made from a mixture of powders: 
or ground corundum or aluminium oxide prepared artifice ially 
in a fused condition, and kaolin clay, or the like. For coolin 
and condensing coils, covering tubes for pyrometers and articl 
subjected to great differences of temperature, 64 parte of granular 
corundum, 9 parts of fine corundum powder, and 27 parts oi 
Klingenberg clay are mixed with water into a plastic mass. 
The articles are moulded and fired or burned in the usual way, 
and may be glazed. Diaphragms for electrolytic purposes ar 
made of a mixture of two parts of corundum powder andone part 
of levigated kaolin, and are hard, porous, only slightly permeable 
to liquids, resist the action of acids and alkalies, and offer a 
to electricity. Boehringer and Sohne, C. F., 






Hard, porous, refractory, non 
chemic: “ 


low resistance 
Germany. 

No. 13,042/02.—Pumps for liquid fuel ; delivery, regulating ; 
governing or controlling pumps; suction reservoirs. Relates 
to pumps for supplying thie k liquid fuel against a high pressure, 
for instance, in an oil engine. Vereingte Maschinenfabrik 


as, 
Augsburg und Maschinenbaugesellschaft Nirnberg  A.Q., 
Germany. 

No, 13,113/02.—Heating liquids. To transfer heat to the 


liquids, metal plates are placed in the paths of the heating gases, 
the plates abutting at their ends upon the walls that are in 
contact with the liquids. The plates may be flat, bent, involute 
or U-shaped, and may be of uniform thickness, or may vary in 
thickness, either in the direction of motion of the gases or at 
right angles thereto, the result being that the cross section of 
the flues is divided into narrow passages, Junkers, H., Germany. 








LAUNCHES AND | TRIAL TRIPS, 

Swan River, steel screw steamer; built by Irvine’s Ship- 
building and Dry Docks Company, Limited ; to the order of 
Furness, Withy and Co., Limited, for the British Empire Steam 
Navigation Company, Limited ; dimensions, 400ft. by 52ft. 
by 29ft. 6in.; to carry 8000 tons on a light draught ; engines, 
triple-expansion, 25in., 40in. and 68in. by 48in. stroke, pressure 
180 lb. per square inch; constructed by Richardsons, West- 
garth and Co., Limited ; launch, February Ist. 

Worpsworts, steel screw steamer; built by William Gray 
and Co., Limited ; to the order of the Shakespear Steam Shipping 
Company, Limited, London ; dimensions, 354ft. Gin. by 49ft. 
by 25ft. 5in.; engines, triple-expansion, 24}in., 40in. and 
65in. by 42in. stroke, pressure 1801b.; constructed by the 
builders ; launch, February 3rd. 

Lorp Srratucona, steel screw steamer; built by Wm. 
Doxford and Sons, Limited ; to the order of the Lord Curzon 
Steamship Company, Limited (Messrs, J. Herron and Cv.), 
Liverpool ; dimensions, 471ft. 6in. by 58ft. by 33ft. 9in.; to 
carry 11,000 tons on a light draught ; engines, triple-expansion, 
28hin., 47in. and 79:n. by 54in. stroke, pressure 180 Ib. per square 
inch ; constructed by Wim. Doxford and Sons, Limited ; launch, 
January 30th. 

Pitor Launcna, No. 2; built by Simpson, Strickland and Co. 
Limited, Dartmouth ; to the order of the Crown Agents for the 
Colonies ; dimensions, 60ft. by 14ft. by 6ft. 6in.; engines, a 
set of compound engines, having cylinders 8in. and I6in. by 
10in. stroke, pressure 140 lb. per square inch ; constructed by 
builders ; a speed of 9.9 knots was attained on trial trip recently. 

Princess Irma, steel screw steamer ; built by Sir Raylton 


9 


Dixon and Co., Limited ; to the order of Messrs. M. Langlands 
and Sons, Glasgow and Liverpool ; dimensions, 250ft. Gin., 35ft., 
by 17ft.; to carry cargo ; engines, triple-expansion, 19in., 3lin. 


and 52in. by 36in. stroke, pressure 200 Ib. per square inch ; con- 
structed by Richardsons, Westgarth and Co., Limited ; launch, 
February 13th. 

Derwent River, steel screw steamer ; built by Irvine’s Ship- 
building and Dry Docks Company, Limited ; to the order of 
Furness, Withy and Co., Limited, for the British Empire Steam 
Navigation Company, Limited ; dimensions, 400ft. by 52ft. by 
29ft. 6in.; to carry 8000 tons on moderate draught ; engines, 
triple-expansion, 25in., 40in., and 68in. by 48in. stroke, pressure 
180 Ib. Ag square inch ; constructed by Richardsons, Westgarth 
and Co,, Limited ; trial trip, recently. 

Nuenvs, steel screw steamer ; built by Craig, Taylor and Co., 
Limited ; to the order of Messrs. Palios and Cambouridis, 
Pireus, Greece ; dimensions, 400ft. by 52ft. Yin. by 33ft. Tin; 
to carry cargo ; engines, triple-expansion, 26in., 424in., 69}in. 
by 45in. stroke, pressure 180 lb. per square inch ; ; constructed 
by Blair and Co., Limited ; a speed of 125 knots was attained on 





trial trip, February 10th. 
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RAILWAYS IN CHINA. 
No, XI.* 
(By our Special Commissioner.) 
PEKING-HANKOW RAILWAY (continued). 

Tis is the longest of the. Chinese railways, and 
therefore IT must be excused for continuing my article. 
When I left Peking Mr. Kwan, the Chinese Director, 
and M. Bouillard, the Engineer-in-Chief and General 
Manager, placed a private car at my disposal, and 
\I. de Rotrou, M. Bouillard’s Chief Assistant, accom- 
panied me. It was just a week from the time we left 
Peking till we reached Hankow, for there was much 


to see on the line itself, and there are several lines | 


right and left which we visited en route, and of which 
| shall speak later. 


| have said that the road is poorly ballasted, that | 


the easy method of following the country’s contour 
was adopted, and consequently very little cutting 
or banking done, and that signals are only now being 
installed. I have pointed out the reasons for the 
adoption of a pile bridge over the Yellow River. These 
things are evidence that the engineers followed consis- 
tently the line of least resistance so far as construction 
was concerned. 
line, and one is prepared to find startlingly low figures 
under this head. But one is disappointed. Accord- 
ing to the “China Year-book,” the cost of the line, 
presumably the whole 817 miles, was 87,956,765 dols. 

Mexican dollars. This is considerably more than 
£10,000 a mile. I find that the Belgian Syndicate 
commenced with 112,000,000f., and that later another 
sum of 25,000,000f. was raised, making, say, 
¢5,800,000. It is to be remembered that 80 miles 
were already built by the Peking-Mukden Railway 
and 11 miles were subsequently built by the military 
engineers, leaving 726 miles to the Syndicate. There 


This, of course, makes for a cheap | 


| This is another instance of the country being taxed 
| by the railways instead of the railways being run for 
| the country. 
| And the service is no better than that of its fellow- 
| sinner, the Peking-Mukden. Little is done to help 
| the merchant or make the passenger comfortable. 
| And yet this is the only through line serving several 
| provinces. On both these lines a merchant cannot 
| send less than a truckload of goods without paying 
| for the whole truck, and passengers—I speak of the 
| third class in particular—must stand up after paying 
| double the rates of the Shanghai-Nanking—the model 
| line of China. 
| Nor is there any lack of people wishing to travel 
_ and of goods requiring transport. The camel and 
| mule are still in requisition for the latter and can be 
seen in troupes with their loads alongside the line, 
| while thousands of Chinese—the people for whom the 
| line was presumably built—are forcing their passages 
| on every train in spite of police. IT saw one goods 
| train with over 2000 men and women on the tops of 
goods wagons and on the buffers and underneath. 
| I counted 125 of these wretched creatures on the 
| roof of one covered car, with no foothold. There 
were eight between it and the next car, holding on 
by what friction they could create against the ends, 
aided by a protruding angle iron. There were four 
actually under the car and several clinging to the sides. 
M. de Rotrou, who was with me, explained that 
these were people who had been driven south to 
Hankow by winter famine, and now that the crops 
were coming up they were returning. This goes on 
regularly every year. No effort isnow made to stop it, 
and one wonders why there are not a few special trains 
a day run for these people rather than let them ride 
in this dangerous and disgraceful way. If ever there 
was a case for cheap fares this is one. And it would 

















MALLET TANDEM COMPOUND LOCOMOTIVE 


390 mm. (15fin.) 
615 mm. (24}in.) 
660 mm. (26in.) 
1.350 m (4ft. 5,%in.) 
0.850 m. (2ft. 94in.) 


High-pressure cylinders, diameter 
Low-pressure cylinders, diameter 
Cylinders’ stroke ee a 
Wheels, coupled, diameter . . 
Wheels, trailing, diameter 
Wheel base— 
Driving eee is Ae 
For each bogie ... Sas 
Total a : 
Grate area es 
Heating surface 


470 m. (11ft. 48in.) 
95 m. (19ft. Ohin.) 
2.590 m. (41ft. 3}hin.) 
3 sq. m. (32.3 sq. ft.) 








i . e+ eo 282.56 sq. m. (2502.0 aq. ft.) 
Fire-box 11.99 sq.m. (128.6 sq. ft.) 
Total 244.45 84. m. (2630.6 sq. ft.) 


was a revenue from the northern part when the 
Syndicate took it over, and revenue increased as the 
line was opened in various sections. It is true that 
inuch damage was done by the Boxers, but it was 
more than paid for by the Government. With so 


many uncertain factors, I find it impossible to do | 


better than accept the figures of the ‘“‘ China Year- 
book ” and assume that they cover the whole line of 
817 miles. The line from Peking to Hankow stands 
in the balance sheet at 101,267,647, but whether this 
is franes or dollars is not stated. 

As a revenue producer the line has done well from 
the beginning. It is difficult to conceive of it doing 
otherwise, seeing that it was the first trunk line through 
Central China, that it connected Hankow and Peking, 
and in doing so traversed rich and thickly populated 
country. And the policy of the Syndicate was to 
make profits, since 20 per cent. of these fell to it under 
the agreement. The time, too, was short, as redemp- 
tion could take place in 1907. To get the line down 
quickly and easily and commence making money 
was the natural tendency, and all the incentives were 
in these directions. Hence the ratio of working 
expenses to gross earnings in the first year after 
opening—1906—was at the ridiculously low figure 
of 30 per cent. Every line requires much expenditure 
for several years after a hurried opening ; but these 
matters were left as a farmer leaves improvements 
when his lease is likely to be terminated at the end 
of his first period. 

From the balance sheet for 1911 I find that the ratio 
figure, or coefficient, of that year was 32 per cent. The 


total receipts were 11,310,311 dols. and the expenses 


3,642,043 dols., leaving a net profit of 7,668,268 dols. 
In 1912 the gross receipts rose to 13,000,000 dols. 


* No. X. appeared February 5th. 


Working pressure .. 15 kilos. per sq. em. (213 Ib. per sq. in.) 


Weight in working order 


On coupled wheels 91 tons 

On trailing wheels 16 tons 

Total with full tanks 107 tons 
Tractive force, compound working 39,300 Ib. 
Tractive force, single-expansion working 49,100 Ib. 


Piston valves 
Fives- Lille 
2860 Imperial gallons 


Valves, type 
Brake 
Tanks, capacity 


Coal bunker capacity 6 tons 


pay, even as it has paid in India, to carry third class 
passengers at the rate of six miles a penny. 

No train is free from this kind of thing. Those 
I travelled by were all invaded, and there was no 
section over which less than a dozen were carried 
on buffers and platforms. Effort was made to stop 
them on the passenger trains, but they simply com- 
mandeered the goods trains and rode on them in 
thousands. Needless to say, there are many unre- 
| corded accidents to these people. 

This condition of things should not be allowed to 
continue. With proper management and rates to 
suit the merchant and the traveller there would be 
no difficulty in increasing the traffic fourfold. 1 
repeat that a coefficient so low as 29 or 32 or any- 
where in the thirties or forties for a Government 
railway, indicates that the railway is being run as a 
taxing machine and not for the benefit of the country. 

By the terms of the agreement the line could be 
redeemed in 1907 or thereafter. It was actually 
redeemed on January Ist, 1908, and from that time 
the Government had full control. The chief traffic 
officials of the Syndicate were, however, kept on, and 
the only difference is that they have Chinese doubles 
in every department. The same policy, too, con- 
tinues, for the Government’s idea of taking over the 
line was not that it might be run for the users, but 
that the 20 per cent. of profits going to the Syndicate 
might be its also and at its disposal for political and 
| other purposes. 

In fairness, I must add that on this line, in addition 
to the weekly train de luxe, a daily through train is 
run which does not stop at a roadside station all night. 
| as on the Peking~Mukden line. 
| Mr. G. Marchand, locomotive and works super- 

intendent, showed me over the workshops, which 








are situated about 20 miles from Peking, on-the main 
line. These works are exceptionally well laid out 
and kept in orderly condition. They comprise power- 
house, machine shop, fitting and erecting shop, loco- 
motive repairing shop, boiler shop, foundry, carriage 
and wagon erecting and repairing shops, offices, 
stores, &c. The tools are of the latest types and the 
whole arrangement is thoroughly up to the best 
modern practice. 

The locmotives are quite distinct in class from those 
of other lines, but the carriages do not differ materi- 
ally from those elsewhere in China. A different 
standard for goods and coal trucks has been adopted, 
however. As a rule these, on the other Chinese rail- 
ways are 15 and 30 tons capacity, but here they are 
20 and 40 tons. The reason given for this greater 
weight is that it allows of an axle load distribution 
more in conformity with the weight of rail. 

Many of the locomotives are compound and there 
are ten articulated tandem engines of the Mallet 
type. These are necessitated by the steep gradient 
of 15/1000 = 1 in 66, referred to before. In the 
Mallet type there is one main built-ep girder frame 
running from end to end through the centre which 
takes the two bogie pivots direct over the driving 
wheels. They take 600 tons on the grade mentioned. 
The rolling stock of the company is enumerated in 
the following short table: 


Locomotive Stock. 





4-6-0 compound locomotives... ... 32 

4-6-0 compound locomotives, ordered 10 

2-6-0 Mogul locomotives a tae 15 

2-2-6 Mallet locomotives... 00.0 00.0 cee see wee 10 

Shunting locomotives and light locomotives for 
railway construction (0-6-0) ... ... 0... 


ROM os) eax sos 
Rolling Stock. 





Passenger coaches, saloons, and caboose ears... 220 
ee ee eae ee 2270 
Ballasting wagons ... 260 

Total... 2750 


All the locomotives except the eight Americans 
and all the imported vehicles came from France and 
Belgium. The Americans were not purchased by 
the Belgian engineers, but taken over from the 
Peking-Mukden Railway with the 80 miles of the line 
built by Mr. Bourne. 

This brings up the old subjece of national prejudice. 
Here and there in China I have found a locomotive, 
or a tool made in a country foreign to the user, which 
gave a feeble satisfaction ; but as a rule they are 
condemned almost before being used. After going 
over all these railways I am forced to the conclusion 
that it is best for every man to have the engines and 
tools he was brought up with. Not that they are 
necessarily better than any others, but they appeal 
to him as no others can, and he is in sympathy with 
them because of a common local origin. It is a 
strange thing, and savours somewhat of a psycho- 
logical problem. But it is so important that were I 
a maker I should be sorry to send my machines to 
any but those who either belong to my country or 
whose own country cannot produce the like satis- 
factorily. Of course, there are places where the 
maker’s agent can keep in touch and help to overcome 
prejudices too easily set up ; but this is not the case 
in China. There are few exceptions. British and 
French and Germans and Americans are all the same. 
And this thing, however designated, runs into fine 
distinctions. Take the case of a Scotchman with an 
English engine, or an Englishman with a Scotch one. 
It is never as good! This thing will even discriminate 
and influence between town and town or shop and 
shop in the same city. 

These remarks have no special bearing on the 
Peking-Hankow Railway. Apart from the eight 
locomotives named, everything is from the right 
country, properly pedigreed. But I may remark 
on the fact that the engineers of the Franco-Belgian 
Syndicate, in common with those of the German lines, 
placed no orders outside their own countries. It is 
left to British engineers to do this. 

I am greatly indebted to Mr. Kwan and his co- 
directors for the facilities placed at my disposal, and 
to M. Bouillard and his Chief Assistant, M. de Rotrou, 
the last-named having accompanied me for seven 
days on this inspection trip. 








INSTITUTION OF MECHANICAL ENGINEERS. 
THE annual general meeting of the Institution 
was held last Friday evening under the chairman- 
ship of Mr. Michael Longridge, senior vice-president. 
The sixty-eighth annual report of the Council 
naturally reflected in several places the unpre- 
cedented circumstances in which the country was 
situated during a large part of the year which it 
covered. Otherwise it was devoid of anything of a 
startling nature. An abstract of it follows :— 

There has been a net accession during the year to the member- 
ship roll of 54, so that the total number of names on the roll on 
December 31st, 1914, was 6400. Among the members who have 
died since the presentation of the last report are five who have 
fallen in the war, two associate members, Eng.-Lieut.-Commander 
T. A. Venning, of H.M.S. Pathfinder, and Lieut. H. H. Schneider, 
and three graduates, Messrs. McGroarty, McNaughten, and 
Vandell. A sixth name has now to be added to these, namely, 
that of Engineer-Captain C. G. Taylor, M.V.O., who was killed 
in action in the North Sea on January 24th on board H.M.S. 
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Tiger. The total revenue for 1914 amounted to £16,970 odd 
and the expenditure to £15,521 odd. The total gross value of 
the Institution’s investments and other assets stands at £15,549 
odd. Deducting liabilities from this, the capital of the Insti- 
tution works out at £69,273. Complaint is made that the Bene- 
volent Fund is not being supported as well as it should be. 
After a year and a half only a little over half of the proposed 
minimum capital sum of £10,000 has been received in donations, 
while the annual subscriptions amount to but £251. Institution 
examinations were held in April and October. Of fifty-five 
candidates for membership all but three, apparently, succeeded 
in passing. 

The work of the Alloys Research Committee has been con- 
tinued, although one of those engaged in it has been called out 
for active service. The eleventh report will, it is expected, be 
presented this year. The metallurgical research work of Pro- 
fessors Arnold and Read has also been continued. A paper on 
** The Chemical and Mechanical Relations of Iron, Cobalt, and 
Carbon ” will be read shortly. The molybdenum portion of the 
research is nearly completed. It is being conducted at Sheffield, 
as Dr. Read and his research assistant at Cardiff are engaged on 
military duties. The Refrigeration Research Committee has 
been authorised to carry out experiments aiming at supplying 
data not at present available regarding the physical properties 
of refrigerating substances. The Wire Ropes Research Com- 
mittee hopes shortly to conduct some tests on a specially designed 
oscillating machine now being considered. A committee under 
the chairmanship of Capt. H. R. Sankey has been appointed to 
conduct an experimental research on ** The Action of Steam 
Passing through Nozzles and Steam Turbines.” A research 
committee under Dr. W. C. Unwin is engaged on studying 
*‘ Hardness Tests for Hardened Journals and Pins.’ A con- 
ference of the Council and of representatives of universities, 
scientific societies, and large British engineering firms has been 
held to consider the formation of a General Engineering Research 
Committee. Opinions of manufacturers and others are now 
being obtained by an Advisory Committee. 

The Board of Education has sought the assistance of the 
Institution in the preparation of a *‘ Memorandum on the Teach- 
ing of Engineering in Evening Technical Schools.”” The Board of 
‘Trade has asked for the Institution’s observations on a suggested 
amendment of the rule for ascertaining the nominal horse-power 
of marine engines. The council, we understand, has courteously 
declined to assist in this matter, as it holds, along with the vast 
majority of engineers, that the term “nominal horse-power ” 
has no technical significance and that its use should be dis- 
couraged. 


After the report had been formally adopted and 
other incidental business disposed of, the result of 


the ballot for the annual election of officers was 
announced. This was as follows :—<As President, 
Dr. W. C. Unwin; as Vice-presidents, Messrs. 


J. Rossiter Hoyle and W. H. Allen ; as members of 
Council, Messrs. H. A. Ivatt, John Dewrance and 
W. H. Patchell and Sir J. Wolfe Barry, Sir J. A. 
Ewing and Engineer Vice-Admiral Sir Henry J. 
Oram. Fitting tributes having been paid to the 
work of the retiring President, Sir Frederick Donald- 
son, who was prevented by illness from attending 
the meeting, Dr. Unwin was installed in the chair, 
and the meeting thereafter continued under his 
direction. 

A paper, entitled ‘‘ Convertible Combustion 
Engines,” by Mr. A. E. L. Chorlton, of Lincoln, was 
then read and discussed. A reprint of this paper 
will be found elsewhere in this issue. 

Mr. W. A. Tookey, the first speaker, said that 
while the author had demonstrated the constructional 
practicability of the convertible combustion engine, 
he had not dealt with its commercial value. What 
position, he would like to ask, would such an engine 
take on the engineering market ? In dealing with 
the commercial prospects of the convertible engine, 
it was not to be forgotten that as a gas engine it 
would require some form of producer. This fact, 
he thought, had been rather overlooked by the 
author in arriving at his estimates of comparative 
efficiencies. Taking the engine dealt with by the 


author under the heading ‘Group 3 sub-divi- 
sion (6),” he noted that the thermal efficiency 


of the engine running on oil was 8100 B.Th.U.’s 
per brake horse-power-hour and 8500 B.Th.U.’s on 
gas, But this neglected the producer, the practi- 
cal efficiency of which would not be more than 
75 per cent. The true comparative figures there- 
fore were 8100 B.Th.U.’s for oil and 11,300 for 
gas. Basing the calculations on these figures, it was 
interesting to investigate the relative value of 1 ton 
of coal and 1 ton of oil in the engine, and so find 
under what conditions it would pay to make the 
conversion. The calorific value of oil could be taken 
at 18,000 B.Th.U.’s per pound and of coal at 14,000. 
With 3000 working hours in the year, a 100 brake 
horse-power engine would consume on this basis, 
say, 60 tons of oil, while if it were run as a gas engine, 
it would require 108 tons of coal. Taking coal at 
30s. per ton and oil at 54s., the year’s operating cost, 
for fuel only, would be the same on either gas or oil. 
Obviously, then, there would need to be a consider- 
able variation in the price of either coal or oil before 
it would pay to make the conversion from one to the 
other. Thus, if oil rose to 80s. per ton, the change 
to gas might save on the fuel bill about £78. Out 
of this would have to be paid the cost of conversion, 
and if this, as appeared to him likely, meant a new 
piston, the net saving per year would work out at 
from £18 to £28. 

Monsieur R. Mathot, of Brussels, also asked to 
what extent the possibility of conversion would be 
of commercial value. H it was of commercial value, 
then, in his opinion, it would be of greatest value in 
the case of small engines of, say, 20 to 30 horse-power. 
How did the author propose to deal with the con- 
version of a “ semi-Diesel’’ two-cycle engine from 
running on oil fuel to running on, say, town’s gas ? 
Would it mean replacing the piston and the breach 
end? Speaking later in the discussion, Monsieur 
Mathot asked the author for his opinion as to whether 
it was more economical or easier to convert a gas 


engine into an oil engine, or vice versd. It was always 








easy to make a pair of shoes into slippers, but it 
was difficult to convert slippers into shoes. 

Mr. F. H. Livens, who, like the author, is connected 
with Ruston, Proctor and Co., Ld., of Lincoln, said that 
the paper should be regarded as suggestive of future 
developments. It was an outline to be filled in. It 
might be of interest if he stated how the idea of con- 
vertibility first arose. The design of engine illus- 
trated in Figs. 7 and 8 of the paper was first under- 
taken to meet the demand from the oilfields for an 
engine that would run on natural gas when this was 
available and on oil when the gas supply failed. 
So long as sufficient natural gas was coming from the 
bore-holes, the engineers naturally desired to use it 
in preference to the much more valuable oil. Even 
when the bore-hole was completed, it frequently 
happened that a considerable volume of natural 
gas was available, but the supply often gave out 
after a time, and it was highly desirable to use it 
as long as possible, and then to be able to convert 
the engines to oil fuel. Considerable progress was 
being made with the use of these convertible engines 
in the oilfields. In several other instances it was very 
convenient to be able to change from one fuel to 
the other without having to go back to the manu- 
facturers and this could be done with the engines in 
question, for the local agent would always carry a 
stock of the convertible parts. 

Mr. E. W. Petter said he was sorry the author 
had dismissed the convertible two-cycle type with so 
few words, and he would like to know if he could give 
any experimentally obtained results for it. As a 
manufacturer of combustion engines, he could bear 
witness to the demand which really existed for con- 
vertible engines. In his opinion, the two-cycle type 
offered the greater possibilities for this purpose. He 
would like to know how the reduction of compression 
pressure from 250 lb. to 150 1b. was achieved in the 
case of the engine illustrated in Figs. 7 and 8. 

Mr. E. M. Gibson gave a practical instance of the 
desirability of being able to change from gas to oil. 
He had, he said, under his charge in Russia two 
400 horse-power K6rting gas engines. Since the 
war broke out all his firm’s Scotch coal supplies had 
been commandeered by the Government and it had 
been reduced to burning inferior coal, and even wood, 
in its producers. If Mr. Chorlton could assure him 
that he could satisfactorily convert these engines 
to oil fuel he would be very pleased to give him a 
provisional order to do so then and there. 

Mr. Horace Boot asked what the effect of conversion 
would be on the reliability of the engine. He could 
readily see the advantage to the manufacturer of 
building one type of engine for both oil and gas, 
and thought that the practice would tend to lower 
the price of both. With reference to the consumption 
curve of a 130 brake horse-power crude oil engine 
given in Fig. 9—he would like to know why the engine 
was most efficient at 105 horse-power. He knew 
that to get reliability it was always best to run an 
engine a little below its nominal horse-power, but 
hardly to such an extent as that. 

Mr. W. H. Patchell asked for some further explana- 
tion of the author’s system of classifying the different 
types of engines into three groups. He also dealt 
with the question of thermal efficiencies and covered 
much the same ground as Mr. Tookey had done. 

Mr. Longridge asked if in the case of the engine 
illustrated in Figs. 7 and 8, it would not be possible 
to alter the compression by replacing a small portion 
on the breech end instead of having to install a new 
piston and change the cover. 

Captain H. R. Sankey carried Monsieur Mathot’s 
shoe - and - slipper analogy a step further. The 
scantlings of an oil engine, he believed, were always 
greater than those of a gas engine of the same power. 
Therefore it would be comparatively easy to convert 
an oil engine into a gas engine, but difficult, if not 
dangerous, to effect the reverse change. Had Mr. 
Chorlton considered the possibility of altering the 
compression by altering the point at which the exhaust 
valve closed ? Such a method had been proposed 
already, but he did not know if it had ever been carried 
out. 

Mr. Chorlton then replied to the discussion. In 
reply to Mr. Tookey, he said that in his estimates of 
relative thermal efficiencies he had purposely neg- 
lected to take the efficiency of the producer into 


account. Mr. Livens had replied for him as regarded 
the commercial value of convertible combustion 
engines. He would only add on this point that the 


question of utilising town’s gas for large power 
station engines had recently attracted much atten- 
tion, for it was recognised that with this gas made in 
continuous vertical retorts and with its price at 
anything below 6d. per 1000 cubic feet, its use resulted 
in the cheapest practice, cheaper even than that 
obtained from the cheapest steam turbine. If the 
engines were originally oil engines, it would be very 
convenient to be able to convert them to gas whenever 
a variation of the load or the price of fuel made it 
desirable to change the source of power. He would 
like to point out that the engine illustrated in Fig. 2 
was not designed for a low consumption, but first and 
foremost in order that it might be run by very un- 
skilled labour. It was only referred to in the paper 
in order to show how the idea of convertibility might 
be started. He thought it was perhaps easier to 
change from oil-to gas than vice versd if the engine 
had not originally been designed to be convertible. 








But each case had to be considered on its own merits, 
In the latest type of the engine illustrated in Figs. 7 
and 8 it was not necessary to change the piston, 
The conversion could be made within three hours 
He had, unfortunately, no time in the present stress. 
ful period to go into the possibilities of the eo. 
vertible two-cycle engine, but he was, like Mr, 
Petter, inclined to favour this type. Mr. Gibson’, 
proposition was, he thought, not impossible, although 
it would no doubt be difficult to carry out. He did 
not think that the question of reliability, as raised 
by Mr. Boot, affected the matter. The reliability 
would be neither increased nor decreased by thie 
conversion. Addressing himself particularly to Mr, 
Patchell, he asked if the name “ semi-Diesel ”? could 
not be abandoned, for it should not be applied to an 
engine which was a purely English development aiid 
owed nothing to German influence. It was really 
the development of the Hornsby-Akroyd oil engine. 
The “ high compression’? or ** added heat”? engine 
had been suggested as names for it. 

The paper was to be read and discussed last niy!it 
at Birmingham and to-night at Manchester. On, 
March 19th a paper will be presented by Professors 
Arnold and Read on ** The Chemical and Mechanics | 
Relations of Lron, Cobalt and Carbon.” 








BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. IIL* 
RAW MATERIAL AND CLINKER CRUSHING MACHINES. 


AMONG the other firms which give special attention 
to the manufacture of machines for crushing stone 
and clinker may be mentioned that of Robert Broad 
bent and Son, Limited, of Phoenix Ironworks, Staly 
bridge. We propose to describe two of its machines, 
namely : its stone breaker and its crushing rolls. The 
first is illustrated im Figs. 7 and 8. From the section 
it will be seen that the machine has a frame A, whic: 
is provided at one end with renewable hard stec! 
fixed jaw faces B B'. Swinging opposite to thes 
faces is a jaw-stock C which pivots on the shaft D 
and is also provided with a renewable hard steel face 
E. The sides F of the frame are also fitted with hard 
steel linings in the portion between the jaws. The 
crushing of the stone is brought about by the swinging 
backwards and forwards of the jaw-stock C. This 
backward and forward movement is effected in the 
following manner. The shaft H, which revolves in bear- 
ings in the frame A and which carries two heavy fly- 
wheels J, to one of which is bolted the driving pulley k, 
is provided with an excentric which works in a bearing 
in the member G, which is technically known as the 
pitman. As the shaft revolves the pitman is lifted 
up and lowered down at each revolution through a 
short distance. The lower portion of G is fitted on 
either side with a grooved hard steel cushion O, O!. 
The back face of the jawstock is also provided with 
a similar cushion. Arranged to fit into the grooves 
in these cushions O', O% is a steel toggle piece L'. A 
toggle block M, which also carries a grooved hard 
steel cushion O07, is arranged athwart the machine, 
and it is prevented from slipping down by snugs cast 
on the main frame. Between the cushions O and O* 
there is a further toggle piece L. Since the toggle 
block M is prevented from moving backwards by 
reason of the wedge N it is evident that, if the pitman 
G be raised and the toggle pieces L and L! brought 
more into line, the jaw C must be swung forward, 
and it is this motion which causes the crushing of any 
stone which may be between the two halves of the 
jaw, and the crushing effect is very powerful by reason 
of the toggle action. 

The stroke of the machine always remains constant, 
but the size of the pieces passed by the jaws may be 
regulated in the following manner :—First of all, six 
toggles are supplied with every machine, these having 
different lengths. Then, too, with any set of toggles 
in position the following means of regulation are pro- 
vided. If the nuts Q! of the toggle block bolt Q be 
slacked, the wedge N can be moved upand down. If it be 
raised, then the toggle block M, the toggle L, the pit- 
man G, the toggle L!, and the swinging jawstock ( 
are all pushed a little nearer the fixed jaw faces B, B'. 
If sufficient adjustment cannot be made without 
raising the wedge N above the block M, then longer 
toggles are wanted. It is necessary, of course, 
when making these adjustments always to have the 
pitman G on top centre, as, otherwise, should the 
adjustment be such that the two halves of the jaw 
are brought close together with G on the bottom 
centre, when the latter comes on top centre there will 
be contact between the jaw faces and breakages will 
result. For breaking the material to a coarse size 
the wedge N is, of course, lowered instead of being 
raised as when finer crushing is required. Before it 
introduced its patented safety steel toggle cushions 
this firm used to insert the cushions from the side into 
dovetails cast or formed into the parts to which they 
were applied. By this method the cushions were 
insufficiently secured against sideways movement, 
and it was found that there was a tendency for them 
to work out sideways when the machine was in opera- 


tion. Occasionally, too, should the cushion fracture 


in working, the two pieces might work out in either 
eushions 


direction. In any case the ends of the 


* No. U1. appeared February 19th, 
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rubbed against the sides of the frame and caused loss | 
of power and grooving and consequent weakening of | 


ihe frame. Now, however, the firm has introduced | 
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Pig. 7—-BROADBENT’S STONE BREAKER 


its safety cushions, by which this tendency to move 
in the dovetailed channels is prevented. 

The Broadbent crushers are fitted with the firm’s 
patented drawback motion. Owing to the way in 
it is suspended the hanging jawstock C would naturally 
return to as nearly vertical a position as possible, and 
unless something causes it to stick it does do this. 
Occasionally, however, small pieces of stone get 
between it and the frame, and unless some extra 
pull were given it would not come back to its 
fullest extent. Such an occurrence is, of course, to 
be avoided if possible, for should it take place there is 
risk of the toggles becoming unshipped and the 
machine’ put out of action. The ‘ draw-back ” 
motion entirely prevents it. The motion consists of 
a rod R, one end of which is connected by a pin to the 
swinging jawstock C. The other end passes through 
a hanging arm U which is pivoted at V. Between 
the arm U and the frame A is a buffer P, which may 
consist of a spring or of a rubber cushion. When 
the machine is being got ready for working, the 
handles 8 and T, which work on the screwed end of 
the rod R, are tightened up so that the buffer P is just 
beginning to be compressed. It is evident that any 
forward movement of the jawstock C will cause still 
further compression of the buffer P, and it is the effort 
of this buffer to decompress itself which ensures 
the backward movement of the jawstock. 

The renewable jaw faces are supplied in three or 
four sections and they are readily removed and 
replaced. Moreover, they are made reversible so 
that when one part is worn—it is always the lower part 
which wears first—the faces may be turned upside 



































delivered through the spout W. 
at from 250 to 275 revolutions per minute. 


| 
The machines work | be from 2}in. to 3in. size, and this may be too large for 
| future operations in cement making. Consequently, 


The firm ordinarily makes for stock twenty-three | the firm provides crushing rolls for still further reduc- 


sizes of these 


4in. by  3in. 


from 


machines varying from two 


‘lly 


athe SS = 





machines, | 
with feed openings varying | this type is shown in Figs. 9 and 10. 
to|seen in Fig. 10 that it is belt-driven by means 





An excellent and powerful machine of 


ing the size. 
It will be 


30in. by 18in., the powers | of a pulley A keyed at one end of a shaft B, which runs 
necessary to drive these | in two bearings and carries at its other end a spur 
pinion C with 16 teeth. 


This meshes with a spur 
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to 16 horse-power and the weights from 7 ewt. to 
20 tons. Of course, the smaller size would be of no 
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Fig. 8-BROADBENT’S STONE BREAKER AND ORE CRUSHER 


wheel D having 64 teeth and keyed at one end of one 
of the roll shafts E. The other end of the shaft EF 


Swain Sc. 


Fig. 9—BROADBENT’S CRUSHING ROLLS 


value in an ordinary cement works, but we mention | carries a gear wheel F, which meshes with a gear wheel 
the full range so as to show what an amount of atten- | G of similar size on the other roll shaft H. 








(64 Teeth) og 
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Fig. 10—BROADBENT’S CRUSHING ROLLS 


down. 
be carried out by unskilled labour. 
jaws are fitted if desired. The crushed stone is 


We understand that the reversing process can | 
Manganese steel | 


tion this firm has paid to the question of stone 


crushing. 
The material delivered from the stone crushers may 


The rolls J, K are provided either with toothed or 


plain shells according to the size to which it is desired 


to crush the material. The roll shafts are made of 
special forged steel, and are of the firm’s patented 
design, being square and also tapered up to the centre, 


| where the roll shell is fixed with cast ironstaking blocks 


or wedges L to fit between the shaft and the inside of 
the shells, which are also slightly tapered. The 
blocks are driven in tightly and then held in position 
by bolts M to prevent them from working loose. The 
firm claims for its design that it is a great improve- 
ment over the type of roll which has cones fitted 
between a round shaft and the shell, these ‘cones being 
only held by two keys, which may work loose and allow 
the cone to slip off the shaft. It points out that in 
its machine the fact that the shaft is square obviates 
this difficulty and practically makes a solid roll, and 
that it is easy to change the shells, as no spelter or lead 
is used in fixing them. The distance between the 
surfaces of the rolls is adjusted by means of heavy 
screw bolts and nuts, the former being provided with 
powerful coiled springs N so as to take up the shocks. 

The feed of the material to the rolls is brought 
about automatically by means of a vibrating shoot 





S which delivers into the hopper of the machine. The 
| working of this shoot will be readily understood. A 
| belt connects the pulley R on the driving shaft B with 
|a@ pulley Q on the countershaft P. The latter is 
| furnished with an excentric O which is joined by a 
| connecting-rod T to a point U on the underside of 
| the shoot 8. The latter is supported by swinging 
links V and W, so that as the shaft P is revolved and 
| the connecting-rod T worked backwards and forwards 
| in consequence, the shoot § is also vibrated. The 
| action is such that the material is spread over the 
whole face of the rolls and the grooving of the shells 
/in any particular places avoided, which naturally 
tends to give them a longer effective life. 
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The machines are made for stock in seven sizes, 
from 18in. by 10in. wide to 24in. diameter by 24in. 
wide, the outputs varying from 2} to 9 tons per hour, 
and the horse-power required to drive them from 
24 to 7}. These powers, of course, are only approxi- 


43- 
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Fig. 11—MARSDEN’S STONE BREAKER 


is provided a recess to receive the toggle block cushion | 


G, which is secured in position by means of the cramp 
x* and bolts G*. At the lower part of the toggle 
are formed two brackets H!, each bracket having a 
recess to receive the lower end of the gudgeon lever H, 


justed to give the desired pressure and keep the 
gudgeon up as wear takes place. 

The jawstock Q is mounted on the jawshaft y 
and is provided on the front face with renewal}, 
manganese steel jaw faces 8 and R, which are Opposed 
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mate, as they vary according to the nature and size | On the top of the toggle block are formed two lugs 


of the material being crushed. 


36in. diameter by 36in. wide, is also made. Rolls 


with plain shells are used for reducing material 1 fin. | 


in size down to sin. and below, and toothed shells 
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A large machine, | M?. 
| of circular form, and the other end formed into an eye, 


The gudgeon lever H is made with its lower end 


one edge being provided with a flat face for the gudgeon 
bush H? to slide upon. ‘The lower or circular end of 
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Pig. 13—MARSDEN’S STONE BREAKER 


for reducing 2}in. or 3in. material down to jin. and 
below. 

The firm of H. R. Marsden, Limited, of Leeds, also 
makes stone-breaking and crushing machinery, 
which, like that already described, is also suitable for 
treating clinker. The Blake-Marsden ‘“‘X” type 
lever hammer motion stone breaker is illustrated in 
Figs. 11 and 13. The machine consists of a main 
frame having sides strengthened with heavy ribs. 
The front end of the frame is formed to receive the 
renewable manganese steel jaw facings U and T— 
Fig. 13—and the back end is machined to receive 
adjusting wedge Y. In each side of the frame are 
two bearings, bored and fitted with bushes. The pair 
at the front end of frame carry the jaw shaft V, and the 
pair at the back end of frame carry the crank shaft A, 
the crank being between the two bearings. On to 
each outer end of the crank shaft A is keyed a fly- 
wheel B, and to one of these is bolted a belt pulley. 
The crank-pin is connected by means of the connect- 
ing-rods C to the lever pin D, which is carried in the 
forked end of an L-shaped lever E. Ata point inside 
the vertical end of the lever E is provided a gudgeon 
F, which fits into a recess formed in the lever, and is 
secured in position by die J and bolt J'. At the out- 
side of the vertical end a recess is formed to receive 
the steel cushion N, which is made with a groove to 
receive one end of the toggle O. This cushion is 
secured in position by means of the die N* and bolt 
N*. The gudgeon F is formed with a cylindrical 
projection at each end and rocks in the groove formed 
in the toggle block cushion G. 

The toggle block Z extends across the inside of the 
frame and is made to slide on horizontal projections 
formed on the sides of the frame. On the front face 


the gudgeon lever H fits into the recess and is held 
against the gudgeon bush H?—which in turn bears 
upon the cylindrical ends of the gudgeon F and holds 
the latter in position in the groove of the toggle block 




















12—MARSDEN’S CRUSHING ROLLS 


to similar jaw faces on front end of the frame and 
form the mouth of the breaker. The back side is 
formed with a recess, into which is secured the jaw 
stock cushion P by means of the die P? and the bolt I’'. 
To the lower end of the jawstock is attached a con.- 
pression spring X which is adjusted by means of the 
spring bolt W to give the required pressure to over 
come the inertia of the jawstock and keep it in con 
tact with the end of the toggle O. Between the toggle 
block Z and the back end of the frame is placed the 
wedge Y. 

Both the movable and the fixed portions of the jaw 
are fitted withserrated facings of manganesesteel, whic 
are readily renewable. Generally these facings arc 
in two sections, an upper and a lower, as at R and S 
and T and U. These two sections, which, as will be 
seen, are not fixed in the same plane, are interchange- 
able so that the positions of R and 8 or T and U can 
be reversed. This interchangeability is, of course, 
advantageous, since the facings at the bottom wear 
more quickly than those at the top, and the worn 
bottom facings may be quite satisfactorily used 
further in the upper part of the jaw where the wear 
is not quite so heavy. 

The action of the machine may now be explained. 
It will be evident that on revolving the crank shaft 
A the lever pin D will be raised and lowered alter 
nately, thus causing the lever E to rock on the 
gudgeon F. This imparts a backward and forward 
motion to the vertical end of the lever and brings the 
toggle O nearer to the horizontal. The combination 
of this lever and toggle action causes the jawstock 
to swing in its bearings and bring the crushing faces 
together with a sudden hammer-like effect. This 
takes place at the rate of 280 times per minute, the 
speed at which the crank shaft revolves. 

The size to which the stone is broken may be 
varied within certain limits by moving the block Z 
backwards or forwards under the action of the wedge 
Y and the bolt Y'. This causes the swinging jaw to 
recede from or advance towards the fixed jaw. The 
length of stroke, however, remains unaltered. 

Messrs. Marsden ordinarily make for stock six 
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Pig. 14—MARSDEN’S 


cushion G—by means of the spring M, which is put | 
into compression by the bolt K, passing through the | 
eye. L in the upper end of the gudgeon lever and the | 
lug M' on the toggle block. 


The springs M are ad- 





CRUSHING ROLLS; 


sizes of machines of this type, though they are willing 
to quote for larger sizes. The following table gives 
the sizes of feed opening, the approximate products of 
stone and clinker per hour broken down to 2in. enbes 
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and under, and the approximate brake horse-power 
required to drive these machines in order to obtain 
these outputs :-— 


Size of machine Approximate output. Brake 
it mouth, Stone, Cement clinker, horse- 
In. In. tons. tons. power. 

8 6 are ee 4 
12 _ Sa ren), memes 6 12 
a Ae eee 8 ae 8 14 
20 12 11 12 20 
24 16 16 20 30 
30 x 18 21 25 45 


In order to crush the hard raw material as it comes 
from a stone breaker to a size sufficiently small for 
feeding into a grinding machine or for similarly 
reducing burnt clinker, this firm manufactures a fine- 
rolls machine, which is illustrated in Figs. 12 and 14. 
It will be observed that it is of compact design and of 
great strength. 


to line up in the foundations. Then, too, all the 


crushing stresses are taken by four steel tension bolts, | 
The | 


so that the main casting is relieved of them. 
crushing rolls are carried on high-tensile steel shafts, 


and consist of hard steel sheets, into each end of | 
This is | 


which is inserted a conical cast iron centre. 
keyed to the shaft and is clamped to the shell by 
means of bolts. The shells are hence readily removed 
and renewed. a 
of the rolls is effected by means of steel screws and 
nuts, which fit into the steel cross-heads shown at 
the left-hand ends of the tension bolts as seen in the 
engravings. On the outer end of each roll shaft is 
keyed a heavy fly-wheel, which is turned so as to 
receive a belt. The bearings are lined with Babbitt 
metal and are well lubricated. A hopper is fixed 
inmediately above the rolls, and into this the material 
to be crushed may be fed automatically. 








TANK LOCOMOTIVES FOR THE GOLD COAST 
RAILWAYS. 

THE engine illustrated above and by the general 
arrangement drawing on page 208, is one of a class which 
has been introduced on the Gold Coast 
tailways. It is of the 4-6—4 type with outside cylinders 
l7in. by -20in., fitted with piston valves worked by 
Walschaerts valve gear and controlled by screw reversing 
gear. 
brass tubes, a Robinson superheater of fifteen elements, 
and a rocking fire-grate. The smoke tubes for the super- 
heater are fitted with the ‘‘ Robinson ”’ draught retarder, 
and the cylinders are fitted with Robinson’s by-pass and 
pressure valves, and are oiled by a six-sight feed. Detroit 
lubricator fixed in the cab. The temperature of the super- 
heat is indicated in the cab by a Foster’s electrical pyro- 
ineter. The boiler and cylinder are clothed with asbestos 
mattresses covered with steel sheets. 

The water supply is carried in two side tanks, which 
have a capacity of 1530 gallons, whilst in the hind tank 
270 gallons are carried, making a total of 1800 gallons. 
The front end of the side tanks is cut away at the top to 
a slope of 1 in 12 so as to permit a good view forward out 
of the cab. The fuel is carried in a 3-ton bunker over the 
top of the hind tank. The cab is very roomy and con- 
venient, special care having been taken in the arrange- 
ment of the fittings, handles, &c. Look-out windows, 
of which there are six in the front plate, are all arranged 
to open on swivels. It has a ventilated double roof. 

The frames are of steel plates jin. thick by 32ft. ljin. 
long and placed parallel to each other throughout at 
2ft. 1l}in. apart ; they are well braced together by flanged 
plates, angles and steel castings. 

All the materials are of the highest class to British 
Standard Specification. The wheels, hornblocks, bogie 
stretchers, pivots, slide bar brackets, crossheads, &c., are 
of cast steel and the axle-boxes of solid gun-metal. All 
the bearing springs are of the laminated pattern, those 
for the coupled wheels being hung under the axle-boxes 


The main frame is cast in one piece | 
with the bearings, &c., so that there may be no parts | 


The adjustment of the distance apart | 


Government 


The boiler is of mild steel with a copper fire-box, | 


and coupled together by compensating beams ; those for 
the bogies are placed above the axle-boxes, and all spring 
links have screw adjustment. The engine has both hand 
screw and steam brakes, of which the latter is controlled 
by a Gresham’s valve and applies the blocks on all the 
coupled wheels and on the four wheels of the leading 
| bogie. Each of the bogies has 2}in. side play to either 
| side to permit easy passage of the curves. The engines 
| are equipped with standard West African Railways centre 
| buffers and draw gear, “‘ Rushmore” acetylene head- 
| lights, two Holden and Brooke’s No. 8 combination 
| injectors, and ‘‘ United Kingdom” patent metallic pack- 
| ing on the piston-rods. 
| The general appearance of the engines is pleasing to the 
eye, and we understand that they are proving very satis- 
| factory in the service on which they have been placed. 


| They were built by the Hunslet Engine Company, Limited, | 


| Hunslet, Leeds, and below is appended a list of the 
chief dimensions and weights. 
Gauge of railway 
Cylinders .. .. «+ «s 
Diameter of coupled wheels 


3ft. 6in. 
17in. by 20in. 
3ft. 4¢in. 


Diameter of bogie wheels ae 2ft. 4in. 

Length of coupled wheel base. . 10ft. lin. 

Length of total wheel base. 28ft. Zin. 

Length of boiler barrel 9ft. 10in. 

Diameter of boiler barrel ‘ 4ft. 34in. 

Total capacity of water tanks. . 1800 gallons 
3 tons 


Total capacity of fuel space 
Working steam pressure... .. .. .. .- 
| Tractive force at periphery of wheels, with 
| 120 Ib. M.E.P. in cylinders... .. .. .. 
| Heating surface— 

Fire-box, above bars 

102 tubes, 12in. diameter 


160 Ib. per sq. in. 


17,126 Ib. 


93 square feet 
475 


fo ” ” 


15 Robinson smoke tubes 209 =, ay 
ono, ae 
15 Robinson superheater elements, ljin. dia. 199 
976 


Total 
Grete Aree ... «2 se oe oe 
Weight in full working order .. 
Weight em pty ee 


14 square feet 
58 tons 3 cwt. 0 qr 
43 tons lewt. 3 qr 








THE MACHINE TOOL AND ENGINEERING 
ASSOCIATION. 


| ‘THe annual general meeting of this Association was held on 
| Thursday, February 18th. Mr. Walter Deakin, Vice-chairman, 
| presided, in the absence of the Chairman, Mr. Alfred Herbert, 
| through ill-health. 

The Chairman, in presenting the annual report and balance 
sheet, abstracted in our issue for February 5th, referred to 
the exhibition which is to be held at Olympia in 1916. There 
had, he said, been certain objections when it was decided to hold 
the exhibition in 1916, but as things had turned out the exhi- 
bition could not have been held in 1915. Furthermore, certain 
| other exhibitions which were threatening the Association’s 
show had had to be put on one side, and they now had the year 
| 1916 exclusively to themselves. 

The Secretary announced that the ballot for space at the 
exhibition will take place at the Midland Hotel, Manchester, on 
Tuesday, March 16th. .Applications have been received for 
space to a total value of £9370 out of the available £11,400, and 
many applicants for space having frontages of 16ft. and 20ft. 
are warned that they can only be allotted 12ft. and 14ft. spaces. 


| 
| 


bond which members are now asked to sign, and whichéall the 
directors have already signed. The original bond, drafted 


no legal means of compelling members who resign to transfer 
their shares. Most of the members who had resigned hitherto 
had created no difficulty on this point, but others had refused to 
surrender their shares. This defect is remedied in the new bond. 


tions at which members may exhibit. Some of the founders of 
the Association were members of a certain other association 
which organises exhibitions and desired to retain the right to 
do so. Provision was therefore made in the original bond that 
members could exhibit at exhibitions organised by associations 
of which they were members at the time of the formation of the 
Association. This has since been felt to be hard upon other 


proved associations will be issued annually, and any member 
joining an association in this group may exhibit at these exhibi- 
tions with the permission of the directors of the Machine Tool 
Association, 

It was decided that in addition to the subscription of £5 in 
shares necessary for membership of the Association an entrance 





directors to determine. 


Another important alteration in the new bond concerns exhibi- | 
| by trying to combine known types for gas and oil in which good 


members, and an alteration has been made so that a list of ap- | 


fee should be charged in future, the amount being left to the | 
{ 





when the Association was first formed, left the directors with | 





| artificial conditions, such as strikes. 





CONVERTIBLE COMBUSTION ENGINES.* 
By ALAN E. L. CHORLTON, Member, of Lincoln. 


THE advance in the use of the internal combustion engine for 
all duties becomes yearly more marked, and in the last decade, 
particularly the latter five years, it has been almost phenomenal, 
as exemplified by engines of the higher compression type, using 
fuel oil. In the United Kingdom, where it would seem coal 
must always be the basis fuel, the popularity of the oil combus- 
tion engine must naturally be restricted, except for special 
duties and conditions called into being, perhaps by fashion, or 
the alarm caused by the interruption of the coal supply, due to 
At the same time, the 
conveniences in the use of oil are so noteworthy that they are 
bound to claim serious consideration in almost all cases, even 
where coal is the basis fuel. 

It is not the object of this paper to advance the claims of 
either the gas or the oil engine, but rather to direct attention 
to the possibilities of a convertible engine designed to use 
advantageously both gas and oil. In surveying the problem in 
general, one might at first sight say that the combustion engine 
most ready to work on differing fuels would be of the self- 
ignition type, with a cycle approximating to that of constant 


Fic. 1.—Diagram of Ordinary Motor-Car Engine 
using various fuel. 





pressure, in which the heat of compression is always sufficient 


Considerable discussion took place with regard to the new | to ignite the incoming fuel, whether solid, liquid or gaseous, 


and the only change necessary in going from liquid to solid 
would be in the fuel injection device. In practice, however, 
owing to the difficulty with solid fuel injection, such a type would 
not prove workable, and even when the fuel is first gasified the 
results do not justify the complication. Thus this type, whilst 
highly successful on oil, must suffer a radical conversion to use 


| coal. The problem of designing an engine is better met, especially 


on the grounds of simplicity and suitability for every-day use, 


results are obtained at the present, and which, in general 
principles, show the same characteristics. 

Many of the types of engines in every-day use will therefore 
be considered, as well as other methods presenting advantageous 
possibilities. In the normal engines for both gas and oil, the 


| chief difference lies in the degree of compression. Thus the com- 


pression of a modern gas engine using coal as its basis fuel may 
vary from 90 Ib. per square inch, when using coke oven gas, 
to 150 Ib. per square inch for producer gas—and even higher if 
waste gases are used from blast furnaces, &c. Whilst for the 
liquid fuel engine, using crude or residual oils, the compression 

ressure may exceed 500 lb. per square inch, as in the case of a 
Diesel engine using tar oil, but may be considerably less if the 
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temperature of ignition is obtained by uncooled surfaces, or 
auxiliary or pocket firing used. 

As there is no fundamental difference in engines for gaseous 
or liquid fuels, except in their conventional cycles, it follows 
that any schemes of convertibility must provide means whereby 
the requisite compressions can be readily obtained, but as 
between 500 Ib. and 150 lb. there is a great gap, the tendency is 
for practical reasons to combine the lower compression oil 
engine and the higher compression gas engine, and thus deal 
with a smaller compression pressure range. The problem is 
mainly a mechanical one, in and around this change of com- 
pression, and a combination from a judicious selection of well- 
known types which have proved successful with their various 
fuels. ‘Though the convertibility may be affected somewhat 
by the cycle—that is, whether two or four—it may be taken 
generally that the degree of compression is the governing factor. 
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ignition, also suitable when petrol is used, whilst the paraflin 
and good crude oil would be self-ignited by the hot bulb. Fig. 2 
illustrates the practical application of these modifications. ‘The 
engine illustrated was lately built with success to work on all 
usually available fuels, for small powers, and such a type can 
be changed by unskilled labour—maybe a farm hand—trom a 
gas engine working with a wood or coal producer, to an oil 
engine using a good brand of Russian crude oil, the governor 
requiring no adjustment for the full range of fuels. A compara- 
tive commercial table of the results obtained with this engine is : 


Paratftin vil. Producer gas. 
_ aaa 90 


Compression ao 55 y 

Maximum pressure 210 230 
3 2 ae 58 65 
B.Th.U. per B.H.P.-hour 14,500 12,000 


Fig. 2 shows the gas or petrol engine with electric ignition, 
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The desirable characteristics of the convertible engine are :— 
Simplicity and reliability ; economy should be high for each 
fuel ; first cost as little as possible above that of the standard 
engine for each fuel; easy convertibility : as near as possible 
the same power developed for each fuel. 

The consideration of the subject may be more clearly under- 
taken by dividing the types of engines in use into three groups, 
with further sub-divisions, due to peculiarities of design :— 
(1) Engines of low compression and low power ; (2) engines of 
high compression and higher power; (3) engines of medium 
compression and higher power. 

Group 1.—As an example of the first group, we may take the 
ordinary motor car engine—Fig. 1—having a compression up to 
90 Ib per square inch, and which, with slight modifications, will 
run on :—(a) Petrol or benzole ; (6) good paraffin with an exhaust 


Diagram of Convertible Engine 


for small powers, 
using gas or liquid fuel. 





also the oil engine, a hot bulb being added in the latter case and 
ignition obtained thereby. This type of engine is not suitable 
for any but comparatively low powers, and the range of fuels 
does not include one heavier than good crude oil. Further, 
its economy on oil is not high. It is mainly described here as 
it contains the basic principles of a more suitable engine for 
large powers. Further modifications must therefore be made, 
in order that the fuels of poorer quality may be used, and this 
for any range of power. These conditions demand an engine 
having a considerably higher compression for the fuel and 
residue oils, and in the second group we have engines with high 
compression and higher power. 

Group 2.—This up is represented by the Diesel engine, 
with a compression of over 500 lb. per square inch, when using 
tar oils, unless an ignition oil is used. As the maximum com- 


Fic. 5.—Engine Indicator Diagrams. (Traced from Cards.) 


500 — 8.0” 


250 








“Twe Encineee™ 
Fic. 6.—Diagram of Cylinder, 
Flywheel, etc., of Convertible 
Engine. 






















These figures show how incompatible the two designs are 
for they illustrate that the Diesel structure must be built twice 
as strongly for the very high maximum possible pressure, due 
to the fuel valve sticking, &c. The higher M.E.P. used is some 
compensation for this extra cost and weight. The mean cylinder 
pressures reveal a still further disadvantage when the gas con. 


Pic. 3.—Vertical Type (Bolinder). 
Arranged for Oil. 
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version is considered, for there is, besides this high first cost, a 
reduced power, owing to working at a lower M.E.P.—80 lh. as 
against 100 lb. to 110 lb. per square inch. A convertible enyine 
on these lines does not seem a commercial possibility. The cost 
of the air-compressing part of the Diesel has not been considered, 
nor has the working of the gas engine on the Diesel cycle, for 
this alternative, at any rate at the present date, is not a com- 


Fic. 4. 


Horizontal Type. Arranged for Gas. 
With stepped Piston and water- 
cooled Cyl.-head. 





mercial proposition. (The net efficiency may be actually lower, 
due to the loss in the gas compression ; and the risks of working 
greater.) Although it is of the utmost necessity that any lasting 
type of prime mover must have in these days as its essential 
feature economy in fuel, it is still not the only point, for relia- 


Fic. 7. 
Arranged for Oil 


Fic. 8, 


| Arranged for Gus. 





























































































































“Tee Encinecr™ 


heated carburetter ; (c) town gas; (d) producer gas made from 
coal or waste combustible materials. It is designed for and 
works best on petrol ; fairly well, however, but not so economic- 
ally, on town gas; it requires very good paraffin ; and is not 
efficient at the low compression with producer gas. To go 
further and extend the range of fuels, to use a commoner paraffin 
or a good brand of crude oil, means must be provided whereby 
more heat is available for the ignition and combustion of the 
oil, and this can be conveniently done by the addition of an 
unjacketed portion to the cylinder end, when the engine becomes 
of the hot-bulb type. A change of parts for such an engine does 
not present any difficulties, and these can be readily made to 
give with any adjustments of compression necessary for the 
producer gas with the greater heat required for ignition and 
combustion of the oil. The gas fittings are provided with clectric | 
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pression for gas—in the normally used type of engine—does | bility and simplicity must be equally considered. 
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not exceed 150 lb. per square inch, it will be readily seen that therefore, recognising the economy of the high compression 
there are considerable mechanical difficulties in building an | self-ignition engine, we are compelled to look to one of the other 
engine in which both of these compressions can be obtained, | types described as a more suitable combination for every-day 
with a reasonable amount of modification. Further, the Diesel | use. : : 
engine has an expensive high-pressure air pump, which is| Group 3.—Engines with a moderate compression suitable for 
unnecessary for the ordinary type gas engine. Apart from the | developing higher powers. The range of the compression of these 
mechanical difficulties, we may compare the commercial possi- | engines lies in between that of Groups 1 and 2, and usually is 
bilities of this type, the oil and gas sides being as follows for | from 150 lb. to 3001lb. The compression of 150 lb. is suitable 
engines of the same cylinder dimensions :— | for most forms of producer gas, but it is not usually exceeded, 
Oil engine. | for the reason that pre-ignition of the compressed —, ‘4 
m the 


Gas engine. 
: 1 


ye se Tee ee ae a a . ae | more prevalent in very high compression gas engines. 

M EPs Tt eee: 100-110 a 80 other hand, it is necessary for all compressions below self- 
‘Approximate B.Th.U. per B.H.P.- ae: | ignition compression, as in the Diesel, to employ some auxiliary 
“hour BE RIA A na aaa s eal 2000 8500 | means to obtain the necessary height of temperature for the 
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proper combustion of the residue oil. Normally, as in the second 
engine—Fig. 2—the additional heat is obtained by an unjacketed 
surface or combustion bulb at the cylinder end. This tempera- 
ture-raising device is employed, with other agents, to give the 
best effects, on the score of economy: for the lower compres- 
sion, such as 1501b., a satisfactorily running oil engine is 
obtained ; the economy, however, is not quite so high and the 
‘ange of fuel not so fully extended. 


r : ‘ : : 
Che various devices employed in and around the question of 


Fig 9.—-Consumption Curve of 130 B.H.P. Engine (Fig. 6). 


In considering the next division, namely (6), a useful com- 
parison of its possibilities is given in tabular form, for engines 
of the same cylinder dimensions :— 

Oil engine. 


Gas engine. 
250-280 ‘ 150 


Compression .. 


Abnormal maximum pressure 600 600 
Wee kc faced, ee 80 80 
B.Th.U. per B.H.P.-bour 8100 8500 


It will be seen from this that the outputs and general figures 


“watering ” of the charge, much lowér maximum flame tem- 
peratures are obtained and a higher mean cylinder pressure 
rendered possible. For the purpose of the convertible engine, 
it is mainly suitable, as by varying this amount of added air 
the compression can he adjusted between wide limits, the final 
temperature being controlled by any of the previously indicated 
means. For instance, with a compression Jof 300 lb. maximum, 
the full displacement of the air pump maybe used ; for the 
lower compression of the gas engine one can, by any suitable 


Fig. 10.—Valve-Setting. Compression Curves for Oil and Gas. 
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temperature, compression and convertibility of this group of 
engines, may be considered by sub-dividing it under the follow- 
ing heads :—{a) Engines working with a compression not 
exceeding 150 lb. both for oil and gas, and which may employ 
wocket firing with or without air injection for one, and electrical 
ignition for the other, or some combination, the smaller com- 
pression not involving material mechanical change of the parts. 
(b) Engines working with a higher compression for oil than gas, 
involving some modification of the combustion chamber by 
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substitution of a part for oil as against a part for gas: other- 
wise maintaining the simplicity of both types. (c) Engines 
obtaining the necessary change from gas to oil by temperature 
control of the air charge, together with alteration of the valve 
settings. (d) Engines employing the super-compression of 
Dr. Dugald Clerk, to control effectively thereby the compression 
required for either fuel. (Final ignition temperature by other 
means. ) 

Under sub-division (a) there is a large number of engines 
which are used only for oil, but which might, without material 
alteration, become effective in the use of gas, although the whole 
combination is not as efficient as the highest individual member. 
As an instance of this division, there is the two-cycle Bolinder 
engine, at present only used for oil, although originally used by 
Day for gas—Fig. 3. When made with a stepped piston—as 
in Fig. 4—with uncooled cylinder head substituted by a water- 


Fic. 12.—Indicator Diagram. Super-Compression Engine. (Clerk.) 
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relative to the engine bear a great similarity. Further, as in 
Fig. 5, the diagrams actually taken when running on oil and 
gas are also shown to be of very similar nature. The possibilities, 
therefore, of this type of convertible engine appear, from these 
indications, to be very great; and an engine which has at 
present been made in considerable numbers to fulfil these 
conditions is shown in Figs. 6 to 8—Ruston, Proctor and Co., 
Limited. These show clearly that in both cases the engine 
presents the ordinary features of the four-cycle engine, and the 


valvular means, as an ordinary by-pass, reduce the amount of 
discharge as required. The commercial value of this type has 
hardly been determined in practice, but it would almost appear 
that its possible usefulness will only come in for large engines, 
for, after all, it is an addition, if not a complication, to the 
ordinary engine of every-day use. The diagram of such an 
engine, from one of Dr. Clerk’s papers, is given in Fig. 12. The 
engine really uses a two-stage compression, but not expansion. 
The conclusion the author arrives at is that, for powers up 


Ke ll.— Diagram of Super -Compressvon Engine (Clerk) 


only change involved in converting from oil to gas lies around 
the combustion bulb of the oil engine, in which the fuel oil is 
injected, and in the change from an oil type to a gas type piston. 
Fig. 7 indicates the arrangement of parts when running on oil, 
and Fig. 8 when running on gas. As the essential feature of the 
convertible engine—as has been pointed out—is that it must 
maintain the economy when on either fuel, the curve is given in 
Fig. 9 showing the consumption of this type engine when running 
on Russian crude oil. On gas, where it is seen that the engine 
resembles the well-known four-cycle type, the consumption 
figures are in parallel with those which have been taken on 
various occasions hy different experimenters. 

Group (c)—The use of the arrangements grouped in this 
division may be said to be one of mechanical and constructional 
convenience, for they can hardly be defended on the score of 





efficiency. In one method the jacket of the cylinder cover or 
breach end is formed to with- 
stand a pressure and is worked 
in the manner of a boiler. The 
increased heat is impressed in 
the charge of air during the com- 
pression stroke to raise the tem- 
perature sufficiently to afford 
ignition. This arrangement thus 
replaces the hot bulb or unjac- 
keted end of the cylinder. It has 
some advantages, in that it is 


perhaps more controllable and | 
the steam generated may be | 


used for some useful purpose, 
perhaps in conjunction with 
an exhaust heated boiler for an 
auxiliary steam cylinder on the 
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cooled one, a gas engine for small powers is more or less effectively 
obtained. For larger powers it is usual to separate the air and 
gas in the pump, and the engine becomes therefore not quite 
so simple a proposition to change over from the use of oil to the 
use of gas. In the four-cycle engine, the change from oil to gas 
involves a removal of the unjacketed part of the combustion 
head for that of a gas type, with electrical ignition. A variation 
of this type, employing air injection for the fuel, combined 
with pocket firing for the ignition of the charge, secures con- 
siderable economy when used with oil. The advantage, however, 
in using more or less the same compression for both oil and gas 
is lost through the need of a high-pressure air compressor—as 
with the Diesel—and the employment of double-injection needles. 
For higher powers and the best economies, it is necessary to go 
considerably further, for, unless the economy upon oil is approxi- 
mate to that of the Diesel engine, the convertible type will not 
become of any real lasting value. 





main engine. The water injec- 
tion of some hot-bulb engines 
is also done away with. This 
type of engine is unusual in 
practice. When in use as a gas 
engine, such a convertible engine would have to dispense with 
the pressure-jacket temperature when using the lower com- 
pression and temperature needed for such an engine. Actual 
heating of the inlet air may be a practical convenience for dealing 
with a particularly refractory oil not amenable to the available 
compression of the engine. The valve setting of an engine may 
be modified—as in Fig. 10—to give suitable compressions for 
oil and gas; this can be worked in conjunction with the tem- 
perature arrangement just described. The gas engine suffers 
in loss of output, as is shown in the diagram. 

Group (d).—The Clerk super-compression engine is a much 
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| more suitable and promising type for dealing with the variable 


compression problem of the convertible engine. In this engine, 
the principle of which is probably well known—an actual engine 
built some years ago being shown in Fig. 11—an extra charge 
of air or inert gas is added to the working mixture at the end 





of the suction stroke. By this means, owing to the, so to speak, , 
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to, say, 1000 brake horse-power, the type of engine represented 
by the ‘* Ruston,” Class (b6)—Fig. 13—is the most suitable as 
a convertible engine, whilst for still larger powers, when tandem 


Fic, 13.—Diagram of 4-cyl. 520 B.H P. Oil Engine. 
Elevation. 
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engines and size and weight of removable ; arts become a problem, 
the Clerk super-compression type offers very interesting and 
, hopeful possibilities. 
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SWISS TURBO-GENERATOR SETS. 
No. IL.* 


THE alternators to which the Oerlikon turbines are 
coupled have as usual a stationary armature and a 
Generally the 
stator slots are open, and are fitted with former 


revolving cylindrical field system. 

















Fig. 18—SECTION OF COIL 


wound coils. The bare copper strip or ribbon is 
wound on the former of the desired shape, the single 
turns of copper lying with their flat surfaces opposite 
one another. When the winding is finished the coils 
are carefully insulated in the manner described in 
our issue of September 19th, 1913. Since the insula- 

















Fig. 19-STATOR IN COURSE OF CONSTRUCTION 


tion is applied after the coils have been bent to shape 
the insulation is not damaged by the bending process. 
When finished the portions of the coils within the slots 
form seamless mica rods of exactly the same size and 
shape as the slots, the whole forming a solid mass. The 
-vils are carefully pressed and impregnated so that all 

















Fig. 2—ROTOR PLATES 


small spaces between the conductors and mica are 
eliminated. Fig. 18 illustrates a small part of a 
coil cut off to show the insulated copper. Special 
care is taken to ensure the coils being rigidly sup- 
ported so that they cannot move when the machines 


cuits. 


Only the lower half of the stator is completed. 


are subjected to heavy overloads and short cir- At each end of the rotor is a fan which draws the 
One method of supporting the ends of | ventilating air out of the foundation pit or special 
the coils is shown in Fig. 19, which illustrates a | conduits through a filter and then into the machine 
6000-kilowatt stator in the course of manufacture. | It is forced into two ring-shaped collecting chambers 
It | formed by the walls of the casing of the machine. 


In 











should be understood that this illustration only 
shows one method of supporting the ends of the coils. 
Of course the forces that result from short circuits are 
dependent upon the reactance of the armature, and 
in order to diminish the short-circuit currents manu- 











Fig. 21-SHAFT AND CORE PLATES 


certain cases the air is conducted through diffusers, 
which serve the purpose of preventing eddies and 
transform the velocity into pressure. The air passe 
out of the collecting chamber into the air spac: 
between the stator and rotor and flows through this 

















facturers have of late years increased the reactance. 
The Oerlikon Company designs its machines with a 
view to keeping down the short-circuit current, but 
in cases where it is not possible for electrical or general 


Fig. 22—-COMPLETED ROTOR 


space in the form of a strong draught, and acts upon 
the stator bore and rotor surface. It also enters the 
numerous cooling slots in the stator iron and passes 
out of the machine by way of a channel formed by 








* No. I. appeared February 19th. 


bus-bars. 











Fig. 23—SOLID ROTOR IN COURSE OF CONSTRUCTION 


constructional reasons to build machines with high | the outer shell and the iron core, striking as it does 
impedance or in the case of old machines choking coils | so the back of the stator iron. 
are connected between the generator terminals and | way of a funnel-shaped outlet at the upper part of the 
casing. Sometimes additional cooling air is taken 


It leaves finally by 
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in at the sides of the machine, through an additional 
passage. 

The rotors in all cases are of the plain cylindrical 
type, this form of construction having first been 
adopted by the Oerlikon Company in 1911. Genera- 
tors running at 1500 revolutions per minute. have 
j:minated rotors built up in the manner shown in 
Figs. 20 and 21, whilst rotors running at 3000 revolu- 
tions per minute are often constructed in one solid 
piece together with the shaft, the latter being dimen- 
sioned so that the critical speed is always from 20 to 
50 per cent. above the normal speed. With the use 

















Fig. 24 ROTOR FAN 


of laminations it is difficult in the case of some 
machines, running at 3000 revolutions per minute, to 
secure this result, and in such cases the Oerlikon 
Company adopts the solid construction. The 
laminated rotor has marked advantages and _ is 
adopted by the company for all rotors running at 
1500 revolutions per minute and for the smalle1 
rotors running at 3000 revolutions per minute. The 
large spaces in the shaft, as shown in Fig. 21. 
enables the air to cool the rotor in a very effective 
manner. Fig. 22 shows a complete rotor. In_ the 
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Fig. 25—PRESSURE CURVE 


case of solid rotors, which, as already explained, are 
usual for certain sizes of machines that run at 3000 
revolutions per minute, the cooling air is admitted 
through the lower part of the slots that carry the 
windings. Fig. 23 shows a solid rotor in the course 
of construction, and Fig. 24 a combined radial and 
axial fan. The axial portion serves chiefly for cooling 
the internal parts of the rotor. 

The rotor is wound in the same manner as the 
stator. The bare copper strip is wound on formers, 
and after a coil is completed it is insulated with 








Fig. 26—METHOD OF BALANCING ARMATURE 


micanite, a material that does not deteriorate under 
the action of heat. Steel caps fitted at the ends of 
the rotor hold the heads of the coils in position and 
prevent them moving outwards under the action 
of centrifugal force. To insulate these caps magneti- 
cally from the rotor, Delta metal washers are used, 
the washers and steel caps forming together with the 
metal wedges, which retain the coils in the slots, a 
squirrel-cage short-circuited winding which not only 
makes the machines run satisfactorily in parallel, but 
also reduces to a minimum the losses due to eddy 


currents. This squirrel-eage winding—patented by 
the Oerlikon Company— has proved very beneficial, 
not only for single-phase generators, but also for 
machines producing polyphase current. In the 


vicinity of the magnetic axis a few slots on each | 


rotor pole are left empty or are filled with some non- 
magnetic material, the object of this being to make the 

















Fig. 27-FIELD MAGNETS—D.C. TURBO-GENERATOR 


alternating pressure wave correspond as much as 
possible with a true sine curve. The field distribu- 
tion so obtained in conjunction with the large number 
of stator slots eliminate the higher harmonics. Fig. 25 
shows an oscillogram of the pressure curve of a 7500- 
kilowatt three-phase turbo-generator supplied to the 
electricity works of the City of Stockholm. The 








for outputs ranging from 2000 to 12,500 kilowatts at 
50 periods are constructed in two parts and connected 
in series. Machines giving larger outputs than 
12,500 kilowatts run at 1000 revolutions per minute. 
An oil pump driven from the turbine shaft supplies 
oil under pressure to all the main bearings. In the 
case of small machines with capacities up to 400 
kilovolt-ampéres oii rings are fitted in addition to the 
pump, but the larger units are lubricated solely by 
the pumps. Before the oil enters the pump it passes 
through acooler. All exciters are fitted with auxiliary 
poles and are said to run sparklessly at all loads. 
Moreover, they are designed to regulate very closely. 
Besides the ordinary synchronous alternators, the 
Oerlikon Company also builds asynchronous machines, 
but these, of course, will only operate when running 
in parallel with synchronous machinery. 

The general appearance of the field system of the 
continuous-current turbo-generator can- be gathered 
from Fig. 27. In the larger sizes the cast steel shell 
is split, so that the armature can readily be removed. 
To reduce losses and to ensure that the poles are abso- 
lutely homogeneous, laminated pole pieces are used, 
and between each of the main magnets a commutating 
pole is fitted. It is well known that most manu- 
facturers provide on the faces of the main poles of 
their turbo-generators a compensating winding, but 
the Oerlikon Company has succeeded, after a good deal 
of experimental work, in building generators up to 
high capacities without introducing these windings 
and the complications they involve. It is only under 
very exceptional circumstances that it has been 
found necessary to make use of a compensating wind- 
ing, and when it is employed it is designed so that it 
can be removed in a very simple manner. The arma- 
tures always have a large number of slots, and the 
coils are generally secured in them by insulated 
wedges. In some cases, however, the slots are 
partially closed. The protruding ends of the coils 
of large armatures are held in position by strong 
Delta metal or bronze caps. Fig. 28 shows an arma- 














Fig. 23—DIRECT-CURRENT ARMATURE IN COURSE OF CONSTRUCTION 


revolving parts of the turbines and generators are 


balancing the rotors of alternators and the armatures 
of direct-current machines is shown in Fig. 26. A 
high-speed electric motor is used for driving the rotor 
or armature, and weights are added in the usual way. 


It will be noticed that the pedestals that carry the | 


| ture in the course of construction. 
naturally balanced dynamically. The method of | draws air into the machine is clearly visible. 


The fan which 
The 
commutator segments are, of course, kept in position 
by solid rings, the segments being pressed outwards 
with great force by an internal cone. 

In the case of small armatures—1200 kilowatts 
and less—the ends of the coils are held in position 

















Fig. 29—DIRECT-CURRENT TURBO-GENERATOR 


bearings are mounted on a base-plate and can be 
adjusted to suit the length of the armature or rotor 
that has to be balanced. 


by silica bronze wire bands instead of metal caps. In 
all cases the armatures are bar wound and the single 
| conductors are insulated from the iron and from one 


The Oerlikon turbo-generators, running at 3000/ another by micanite, and as this material does not 
revolutions per minute, are built for developing when | deteriorate when heated heavy overloads can be 


working at all ordinary boiler pressures, capacities 
from 100 to 5000 kilovolt-ampéres. Turbines de- 





signed for a speed of 1500 revolutions per minute and ' the commutator. 


carried without detrimental effects. 
is cooled entirely by the fan at the opposite end to 


The armature 


This fan passes the air into a 
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collecting chamber, from which it is distributed in a 
rational manner to the various parts of the machine. 
To cool the commutator nozzles are provided near the 
brush spindles—see Fig. 29—which cause the air to 
be projected on to the commutator surface. The 
bearings are self-aligning, and on machines up to 
200 kilowatts capacity they are lubricated with oil 
rings. On machines of larger capacities they are 
supplied with oil under pressure, which is obtained 
from the same pump as supplies oil to the turbine 
bearings. The current is always collected from the 
commutator with carbon brushes, and the brush 
holders are specially designed for high speeds. When 
it is necessary for reasons of economy to run the tur- 
bine at a speed higher than the speed the generator 
can be conveniently designed for, it is customary to 
employ double helical cut gearing and to use a fairly 
low-speed generator. 

In this country one of the most recent installations 
of these machines is to be found at the Richmond- 
street works of the Marylebone electricity supply 
undertaking. As mentioned in our issue of Septem- 
ber 18th, at this station two 3000-kilowatt three-phase 
sets have been installed, each generating at a speed 
of 3000 revolutions per minute current at a pressure 
of 6600 volts and at a periodicity of 50 cycles per 
second. It was specified that at full load the steam 
consumption was not to exceed 13.27 Ib. per kilowatt- 
hour, at three-quarter load 13.7 Ib., and at half load 
14.71b. When tested, however, one machine only 
consumed at full load 12.88 Ib. and the other 12.92 Ib. 
At three-quarter load the figures were 13.04 lb. and 
13.21 1b., and at half load 14 Ib. and 14.051b. The 
steam pressure was 190 Ib., the temperature 485 deg. 
Fah., and the vacuum 28.5in. The low steam con- 
sumption of these machines has led the engineers to call 
upon them to supply a large portion of the load, 
During the week ending August 27th of last year only 
1264 units were generated by the old direct-current 
sets, whilst in the corresponding week of 1913 the 
old machines produced no fewer than 253,718 units; 
the alternating-current units generated by the 
Oerlikon machines during the week ending August 
27th, 1914, amounting to 297,200. 








LETTERS TO THE EDITOR. 


(We do not hold vurselves reap ible for the opini 
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of our 





PATENTS AND FOREIGN COMPETITION. 


Srr,.— While agreeing with many things, but with certain 
qualifications, stated by your correspondent, “‘ M.I. Mech. E.” 
in THE ENGINEER of the 19th inst., I might be allowed to point 
out that when he gives three reasons for the existence of patents 
for inventions, he should really reverse “the order of merit ” 
enumerated and put these in the following order :—({1) The 
encouragement of invention for home industries, (2) the revenue 
to the State, and (3) the interest of the patent agent and lawyer, 
or, better still, there should be only one reason, viz., that “ for 
the encouragement of invention.” 

To argue, again, that the getting rid of patents for inventions 
altogether would in any way encourage invention is like asserting 
that there is nothing new under the sun, that all men and women 
have equality of brain and ideas, and that after all there is no 
such thing as invention. 

In mentioning Holland, again, where there are no patents, 
“*M.I. Mech. E.” must know that that country is the furthest 
backward in inventive talent of any of the civilised nations, 
which fact alone practically gives away his whole line of argu- 
ment. Comparisons, again, are odious, and when your corre- 
spondent compares invention with the common work of a baker 
in the baking of bread, surely absurdity could not go much 
further! ‘“ M.I. Mech. E.’s” mistake, from my point of view, 
appears to be in suggesting that an inventor or patentee obtains 
any kind of “ protection ” from the British Government further 
than the so-called protection secured by any ordinary citizen 
in the Law Courts, which protection can only be procured if he 
be successful in his lawsuit carried out at his own expense. 

As a matter of fact, a British patent gives an inventor no 
monopoly nor protection whatever, as the onus of proof that his 
invention is valid and novel lies entirely on the patentee or in- 
ventor, a patent merely representing a contract entered into 
between the Government and the patentee under which the 
inventor, on publishing every detail of his invention, so that any 
skilled person can produce the same from the particulars so 
given, is allowed the privilege of exploiting the said invention for 
a period of fourteen years, provided the patentee can at his own 
charge prove and uphold the validity of his own patent and 
regularly remits the annual fees payable to the Government. 
Where, therefore, may be the “ protection ’ so much generally 
but ignorantly spoken of in connection with patents ? The only 
country in which anything approaching a Government protec- 
tion is given to a patentee is Germany, and that, too, only after 
a pericd of five years has elapsed from the date of the original 
grant, provided the patent has not been challenged during that 
time. 

A great deal, however, of what your correspondent has stated 
in regard to the granting of a British patent “ for anything which 
differs in a small degree from something else ” is absolutely true, 
but that must be solely put down to the illogicality, if not the 
rottenness, of our British patent law system, under which the 
so-called examination, appointed at great expense to the nation 
under the latest Patent Act, is a farce, and which examination, 
such as it is, only extends to a period of fifty years and of British 
patents in the British Patent-office Library. I, however, quite 
agree with “‘ M.I. Mech. E.” that many patents have under the 
British regulations to be granted for things wholly undeserving, 
and, like him, T should like to see our present patent laws “ as 
they now stand” swept away altogether and replaced by very 
much more stringent laws, under which only really novel, valid, 
and valuable inventions could be patented and given some real 
protection. 

I, again, quite disagree with your correspondent when he 
states that he does not think the absence of protection by patent 
would discourage invention, nor that the worthy inventor would 
be worse off under the want of any kind of monopoly, as where 
would the British nation be to-day were it not for progressive 
invention, which has kept its own even under considerable dis- 
ecouragement from Government, but which undoubtedly would 
have been even more supreme had it received anything like 
proper support from the powers that be. How, again, can an 
inventor be rewarded unless he has something tangible to 
show, and how can he possibly make his invention public or 





show it unless he be granted some monopoly or be able to protect 
his own genius or ingenuity from highway robbery ?  Distine- 
tions cannot possibly be logically made between different kinds 
of invention, as either there is invention or there is not! To go 
back to the Secrets’ Inventions’ age would be the height of folly 
and would be non-progressive with a vengeance. James Watt 
spent the most of his life trying to protect his inventions ; and 
I do not agree with your correspondent when he states so dog- 
matically that “‘the word patent on a device increases its 
apparent value to the customer, whilst it is a more or less powerful 
deterrent to other makers,”’ that ‘‘ the average inventor hasn’t 
any brains,” and that ‘so far as the inventor is concerned we 
may be sure that he would be but little the loser if there were 
no patents!” It is entirely in the interest of a real inventor 
not only to keep improving and perfecting the details of his 
invention, but to keep cheapening its cost to the public as well, 
and no one can do this better than himself. It would appear 
evident that ‘‘M.I. Mech. E.” is neither an inventor nor a 
patentee, otherwise as an engineer and not a mere copyist he 
ought, I think, to look upon this important subject from quite 
a different light. 

As regards foreign competition, unfortunately our British 
patent laws in many ways are more in favour of foreigners than 
of Britishers, and although British inventors are strictly limited 
by the rules and provisions of the International Convention 
when making applications for patents abroad, because of some 
unfortunate ruling of the British law officer and the British 
Patent-office, those from abroad making applications for patents 
in Great Britain are not bound by the same rules and provisions, 
much to the detriment of the interests of British inventors. 

May I now be allowed, Sir, to wind up this long letter by bring- 
ing in asa practical application to the virtues and powers of British 
invention your own wise words used in the leading article of the 
same issue of THE ENGINEER on the British Navy, which you 
rightly describe as the “‘ most wonderful fleet the world has 
ever seen,”’ and that “ for a hundred years we have built ships 
for this day ; sometimes we have faltered, sometimes allowed 
other nations to advance in invention, at least, before us, but 
always we have come back to our priority, always come back to 
the determination to make the British Navy not only the largest 
but the best of all navies in the world. This we owe to our guns 
and our ships, to the products of the minds and hands of our 
engineers alone,” and, might I just also add, to our inventors 


London, February 23rd. ANOTHER ).i. Mreu. E. 


Str,—With reference to the letter of “‘ M.I. Mech. E.” in your 
issue of February 19th, the suggestion that patents are not 
wanted is: so out of reason as to be beyond comment, but I 
should be glad if I could be permitted to express my views on 
several of the tributary observations which your correspondent 
makes. 

In the paper in your issue of January 29th, 1915, it was stated 
that about 35 per cent. of the British patents granted were 
renewed after the expiratidn Of the original period of four years 
for which the patent is granted. I think it possible that this 
percentage would be more accurately fixed at 40 per cent. In 
other words, about 6000 of the patents granted in any one year 
are found, after a period of four years, to be still worthy of the 
payment of a tax of £5. To those, such as your correspondent, who 
are under the impression that there are only 10 or 30 valuable 
or important patents per year, these figures must, undoubtedly, 
be somewhat surprising. To the 6000 patents per year which are 
renewed after the first four years, must be added a number of 
patents which have been of value in these first four years, but 
which, by reason of circumstances, such, for instance, as that of 
a fashion having changed, have lost their value, and have been 
allowed to lapse. To these 6000 should still further be added 
a number of meritorious inventions, which the inventors or 
patentees have not had the opportunities of exploiting, and 
realising that cumulative annual fees eommence to fall due, 
are compelled to allow their patents to lapse for this 
reason. There must surely be few patents on which a 
patentee is willing to pay a renewal fee after the expiration 
of four years and which are not of value, and in whatever 
sense or respect this value may exist it cannot do otherwise than 
indicate the value of the patent system. Your correspondent 
in one part of his letter says that everyone knows how difficult 
it is to prove infringement, the implication being that the patent 
system cannot properly be made use of. In another part of 
his letter he speaks of the patent system being misused by reason 
of the fact that manufacturers take out numbers of patents for 
modifications. In other words, he first maintains that a patent 
is useless and then accuses a manufacturer of misuse of the law 
for the reason that he takes a number of patents. If infringe- 
ment is difficult to prove, why should not the manufacturer be 
entitled to patent as many modifications as he can? Every one 
of these modifications, in order to be validly patentable, has to 
withstand the test of patentable merit. The same argument 
applies to the patents to which your correspondent refers which 
are obtained in respect of a “selling point.” If the patent is, 
in fact, hopelessly bad, anyone is entitled to ignore the patent, 
es in the instance referred to by your correspondent. The 
patentee, realising the invalidity of his patent, takes no action, 
and his patent is no doubt among those which are dropped at 
the expiration of the four years. But if the patent for the 
modification or for the “ selling point ’’ is possessed of patentable 
merit, then the patentee is fully entitled to his protection. ‘ 

With regard to the suggestion which your correspondent makes 
that it would be possible for an inventor to sell his invention 
without any patent, on the ground that the first firm taking up 
the invention could afford to remunerate him by reason of the 
start which is obtained on competitors, my submission is that 
this is entirely without foundation. The circumstances would 
be just the opposite. In the case of every invention the manu- 
facturer has to do a certain amount, and frequently a consider- 
able amount, of work in getting the patented article to perfection. 
After having done this he immediately places it upon the market. 
As soon as this happens, in the absence of a patent, the rival 
manufacturer would immediately obtain one of the articles and 
commence to manufacture in competition. Having the finished 
article before him as a specimen, he would be relieved of all the 
trouble and expense which the first manufacturer had experi- 
enced in bringing the invention to perfection and could afford 
to expend corresponding trouble and expense in advertising the 
article, and would thereby be in a better position than the 
initial manufacturer. 

A well-drafted patent is excellent property, and without it 
the encouragement of invention would be impossible. That 
numbers of patents are granted in this country which are not 
sustainable is undoubtedly true, but this is an advantage of the 
law, as if in a practice similar to that in Germany the Patent- 
office attempted to discriminate between sustainable inventions 
and inventions which cannot be upheld, hardship would fre- 
quently arise, as patents would be refused which might be granted 
had the patentee the facilities to demonstrate the virtues of his 
invention. If, as-under the present law, the patent is in most 
cases granted, but at the patentee’s risk, he may, later in the 
life of the patent, have these facilities to demonstrate the 
virtues of the invention in the event of the patent being chal- 
lenged. 

i ought not to conclude without referring to the allusion 
which your correspondent makes to secret patents. He refers 
to these in a manner implying that they may be obtained by 
any ordinary member of the public. This is not so, as it is only 
in the case of any improvement in instruments or munitions of 
war, which are assigned to the Secretary of State for War or the 
Admiralty, that the information may be kept secret. 

Lewis Wo. Goorp, F.C.I.P.A. 


Birmingham, February 23rd. 





AERIAL ROPEWAYS. 

Srr,—I have read the interesting letter on the subject of 
aerial ropeways in your issue of February 5th, over the signature 
of Mr. Henry Davies, who in some respects appears to be we!| 
informed, although T cannot agree with all his statements no; 
with some of his conclusions. Relative to our position to-day 
comparing unfavourably with that of the Germans in respect 
of volume of business, there is no doubt that they have eon 
structed the greatest number of installations, but it must he 
remembered in this connection that they were the first in thy 
field with a fairly well worked-out svstem, because, prior t» 
their exploitation of the bi-cable system, although ropeway. 
were in operation, particularly of the mono-cable type, they 
were of very crude construction from an engineering point of 
view, and it was not until long after the German makers had 
entered into the field with their appliances that the mono-cable- 
system was seriously taken in hand with regard to introduciny 
improvements and increasing its efficiency. Since that date, 
however, developments in the mono-cable type have been very 
marked, and its efficiency is equal to, and in many cases ahead. 
of the bi-cable type, with the result that to-day there is a growing 
tendency to choose the mono-cable under a variety of conditions, 

It will be seen from the above that the German makers had a 
good lead in the early days of ropeways, from which they have 
undoubtedly and deservedly benefited. It is, however, some- 
what begging the question to say that “German, Russian, 
French, and Italian firms have not scattered bi-cable system- 
in all corners of the globe, unless they have been convinced of 
the superiority of this system.” As well might it be said that 
because at a certain epoch there was a greater number of horse 
*buses on the streets than motor vehicles, the horse *bus was the 
best, whereas really the number of horse-drawn vehicles ex- 
ceeded the motor type merely because the horse *bus was the 
older established. 

With regard to the number of installations credited to the 
Germans, it must be remembered that the leading firms not only 
construct ropeways but telpherage conveyors and other systems 
of transport, and such figures as 9000 installations would cer- 
tainly pertain to the aggregate and not to the number of installa- 
tions that could be classed as ropeways proper. In fact, the 
number of installations that the leading German firm is stated 
to have erected up to 1910 is 2500, and this surely includes a 
variety of transporting appliances other than ropeways, and only 
represents a very small figure as compared with that given by 
your correspondent. 

Then, with regard to weights carried and capacity, Mr. Davie, 
mentions a German plant of 500°tons per hour, but I believe he 
will find that this quantity is negotiated by a pair of twin liness 
each of 250 tons per hour capacity, which has already been 
approached by the monocable system, as built by Ropeways 
Limited, in the sense that they have transported up to 200 tons 
per hour on one line. 

With regard to speeds, this, of course, is a matter of choice, 
but it may be said with certainty that the mono-cable system 
is of the two more easily worked at a high velocity than the 
bi-cable type, though, broadly speaking, relatively few high- 
speed lines have been constructed. As a matter of fact, some 
80-ton per hour installations are more or less constantly worked 
at a speed of 3 m. per second, although they were not originally 
designed for such high velocities. 

In the writer’s opinion it cannot be claimed to-day that the 
bi-cable system is in any way superior to the mono-cable type, 
and, indeed, for many purposes the reverse is the case, but it 
also follows that the choice of type depends upon a variety of 
conditions to be met, and the factors governing choice are 
various and too lengthy to g» into within the space of an ordinary 
letter. 

With regard to rapid German developments in the ropeway 
business, as in other classes of work, it must not be forgotten that 
they have the benefit of very considerable Government sub 
sidies on all exported engineering plant, and this has naturally 
made them severe competitors in the English home markets, 
where we are unprotected in any sense, while they, on the other 
hand, in Germany, have practically a monopoly in a field where 
there are very large numbers of ropeways employed, for reasons, 
among others, that their utility was recognised by the German 
Government at an early date and legislated for. 

For the rest I would remind Mr. Davies that at least one of the 
English ropeway firms with which I am familiar employs a 
large and special staff for the various branches of its business, 
expends a very considerable amount of money in sending high- 
class men abroad, and conducts its business, as far as I am aware, 
on much the same lines as his German friends, except admittedly 
on a smaller scale at present. Reotnatp H. PEARSON. 

Croydon, February 23rd. 








LAUNCHES AND TRIAL TRIPS. 


Pennar River, steel screw steamer: built by Irvine’s 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy and Co., Limited, for the British Empire 
Steam Navigation Company, Limited; dimensions, 362ft. by 
5lit. O}in. by 26ft. 3in.; to carry 6350 tons; engines, triple- 
expansion, 25in., 40in. and 67in. by 45in, stroke, pressure 180 Ib. 
per square inch ; constructed by Richardsons, Westgarth and 
Co., Limited ; launch, February 15th. 

Syria, steel screw steamer ; built by Sir Raylton Dixon and 
Co., Limited ; to the order of the National Steam Navigation 
Company, Limited, of Greece ; dimensions, 274ft. by 40ft. by 
22ft. 6in.; to carry passengers and cargo ; engines, triple-expan- 
sion, 23}in., 38in., and 62in. by 39in. stroke, pressure 180 lb. per 
square inch ; constructed by Geo. Clark, Limited, Sunderland ; 
trial trip, February 16th. 

HURONIAN, twin-screw steamer ; built by D. and W. Hender- 
son and Co., Limited ; to the order of Frederick Leyland and Co., 
Limited, Liverpool ; dimensions, 491ft., 58ft. 3in., 32ft. 3in.; to 
carry passengers and cargo ; engines, two sets quadruple-expan- . 
sion, 22}in., 32}in., 47in., and 67in. by 48in. stroke, pressure 
215 lb. per square inch ; constructed by D. and W. Henderson 
and Co., Limited ; launch, February 16th. 








For use in gathering and hauling cars in mines, the 
General Electric Company, Schenectady, New York, 
has developed a combination storage battery and trolley 
type of locomotive. It is equipped with a small self- 
contained motor generator set for charging the battery 
automatically, while the locomotive is running on the 
trolley. While gathering cars in the different rooms of 
the mine a varying percentage of the battery charge will 
be consumed, but these losses are automatically com- 
pensated for as soon as the locomotive is again operated on 
the overhead wire. The battery need never be entirely 
discharged with this dual system of operation, and an 
advantage of this arrangement is that if the space is 
limited, a smaller battery than would otherwise be neces- 
sary can be used. A machine of this type has been in 
operation in a West Virginia mine for some four months. 
It runs on a track having a gauge of 42in., and its overall 
height does not exceed 30in. 
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RAILWAY MATTERS. 


Tue Caledonian Railway possesses one rail motor car ; 
it seats twenty-five passengers, is driven by a petrol engine 
and covered 5974 miles last year. 

jue Caledonian Railway has 996 locomotives, of which 
526 are of the 0-6-0 type; it has 156 4-4-0 engines, 
which is the next most popular type. 

Tur total mileage of North British engines in 1914 was 
99,432,059. The company owns 1054 locomotives, of 
which no less than 506 are of the 0-6—0 type with tenders, 
and 147 of the same type, but with tanks. 


NearRLyY 9000 men of the Midland Railway Company 
have joined the colours. Of these, 102 have unfortunately 
lost their lives, 29 are missing, 369 have been wounded or 
invalided home and 100 are prisoners of war. 


Tue electrification of the Lancashire and Yorkshire 
Railway between Manchester and Bury had made such 
progress by the time the war broke out that it was not 
considered advisable to stop the work. It was progressing 
satisfactorily, but could not be completed as early as 
would have been the case under normal conditions. 





In the bombardment of Scarborough and the Hartle- 
pools five servants of the North-Eastern Railway were 
killed and thirty-two were injured. The company’s tug 
the Stranton was chartered by the Admiralty and renamed 
the Char. She foundered off Deal on January 16th and, 
in addition to the crew, there were seven North-Eastern 
Railway men who lost their lives on her. 


QutTrE the most interesting announcement of the chair- 
men at the various railway meetings was made by the 
Midland chairman when he said that that company had 
been helping Mr. Lloyd George with “silver bullets.” 
I'he company applied for and was allotted £1,000,000 of 
the new War Loan stock, and £159,000 had been paid 
from the reserve funds of the company as an instalment. 


Tue third annual report to the Interstate Commerce 
Commission, U.S.A., of the chief inspector of locomotive 
boilers shows that during the year ended June 30th last 
there were 92,716 locomotives inspected, of which 49,137, 
or 52.9 per cent., were found defective, and of these 3365 
were ordered out of service. During the same period 
there were 555 boiler explosions, a reduction of 32.3 per 
cent. when compared with the previous year. 

CANADA did not maintain in 1914 the same rate of 
railway construction as in 1913 and 1912. Although over 
1000 miles short of the mileage attained in the preceding 
year, the results of 1914 construction are nevertheless 
somewhat surprising in view of the financial difficulties 
on every side. Over 2000 miles of single track and over 
150 miles of double track are shown in the returns for 
1914, in comparison with about 3086 miles of single track 
and 467 miles of double track constructed in 1913. 


THe Midland Company has subscribed £450 for the 
provision of a Y.M.C.A. recreation room. Mr. Murray 
Smith, the chairman of the company, told the shareholders 
that as the railway had so many men with the colours, 
there was no doubt many of them had the use of and the 
advantages of the Y.M.C.A. rooms, and from all one 
heard from the men in the various camps they could not 
speak too highly of the comfort and convenience these 
buildings were to the men in the evenings and in their 
spare time. 

From the new statistical returns it appears that the 
Isle of Wight Central Railway Company owns eleven 
locomotives, all with tanks. Four of them are 2-4-0’s 
and four 0-6-0. There is one 4—4—0, one 0-4-4 and one 
0-4-0. It owns forty passenger carriages and thirteen 
other coaching vehicles of various kinds ; its wagons for 
merchandise and minerals number 316, exclusive of seven 
service vehicles. Its total length of line reduced to single 
track and including sidings is 35 miles 16 chains. In 
1914 215,625 miles were run by its own engines over 
its own lines. 

OwING to the steamship companies having raised their 
proportion of the through rates, owing to increased expen- 
diture due to the war, the Scottish railway companies 
have given notice that certain of those- rates which cover 
conveyance by sea in addition to the rail journey will be 
increased from March Ist. This is in addition to an 
increase in combined rail and sea rates made on January 
Ist. The proportion for conveyance by rail has been 
unchanged. The railway companies could not increase 
that without public notice, but shipping companies are 
not governed by any rates and fares legislation ; the only 
way the latter are affected is by competition among 
themselves. 

THE new fish dock at Grimsby was referred to by Sir 
Alexander Henderson at the Great Central annual meeting 
of shareholders on the 19th inst. In expressing regret 
that this work had not been commenced, he said that 
when the war broke out the contract was on the point of 
being let, but it had naturally been absolutely necessary 
to postpone the prosecution of the work. The Grimsby 
Corporation had, however, been given an assurance that 
there was no intention whatever on the part of the com- 
pany to get out of its liability, as the necessity for the 
additional accommodation was recognised as essential 
to the prosperity of the port. Part of the scheme was 
the construction of some extensive new sidings, and these 
had been proceeded with, although military operations on 
the spot had hindered the progress. An extension of the 
fish market was in hand. 


THE Chairman of the North-Eastern Railway said at the 
meeting of the proprietors on the 19th inst., when speak- 
ing of the progress of the new joint dock at Hull that the 
registered tonnage entering the Hull docks in 1888 was 
2,943,614 and in 1913 it was 6,691,818. The value of 
imports and exports in 1872 was £39,000,000. It went 
up very little for thirteen years, being only £40,000,000 
in 1885, but in 1912 it reached £80,346,407. In 1880 the 
tonnage of coal exported from Hull was little over half 
a million tons, but in 1913 it had gone up to 6,840,916 
tons. The latter was only the beginning of what it was 


going to be, because there were large collieries in the 
neighbourhood of Doncaster still being sunk. At present 
the length of the quay side at Hull was 11} miles, long 
enough to extend, if put end to end, half-way across 
the Channel from Dover to Calais. 





NOTES AND MEMORANDA. 


THE outcome of experiments carried out in connection 
with anti-freezing mixtures to prevent damage by frost 
to motor car radiators and cylinders, writes a correspondent 
in the Autocar, has led to the belief that the best mixture 
is one made up of one part each of alcohol and glycerine 
mixed with five parts of water. The alcohol appears to 
be the only part of the mixture of which any appreciable 
amount is lost through evaporation, and therefore it is 
only necessary to add a little alcohol to keep the solution 
up to its normal strength, as during the cold weather 
neither water nor glycerine appears to evaporate to any 
extent. 

A wRITER in Photocraphy says, ‘“‘ Having a whole-plate 
camera which suffered badly from sagging bellows, I 
recently tried how far it could be remedied by stiffening the 
leather with varnish. Shellac was dissolved in methylated 
spirit so as to make quite a thick solution, a thing which 
requires a few days, with occasional shaking. The bellows 
were then stretched out, and the varnish brushed over the 
outside of them and allowed to get quite dry. A little was 
freely diluted with spirit, some lampblack mixed with it, 
and the interior coated with the mixture. 
the treatment was to give the bellows as much stiffness as 
they had when new and to stop the sagging entirely.” 





Recentiy Professor Marchant gave a lecture before | 


the district section of the Institution of Electrical Engi- 
neers, at Liverpool University, on ‘‘ Conditions Affecting 
the Variations in Strength of Wireless Signals.’”’ He de- 


scribed the apparatus he used to measure exactly the | 


strength of the signals received at Liverpool from distant 


stations, such as those at Paris and Norddeich, and he | 


showed by diagrams how the strength was influenced by 
atmospheric conditions. Between two stations lying 
nearly north-west and south-west of each other the strenth 


of signals during the daytime varied within comparatively | 
The ratio betwen the night and the day | 


narrow limits. 
strengths varies with the time of year and also from day 
to day of any given month. On the evening of a fine, 
clear day the improved strength known as the “ sunset 
effect” really occurs about three-quarters of an hour 
after sunset, and it varies with the weather conditions. 
When rainy conditions prevail the strengthening of the 
signal after sunset is much less marked. The variations 
during the night are relatively great, and occur within the 
space of a few minutes. 

AN interesting test was recently carried out in America 
with the object of ascertaining the amount of power con- 
sumed in running the U.S.L. electric lighting dynamo and 
engine starter, which in this country is used on the Shef- 
field-Simplex cars. Four runs were made on a car, each 
with a measured galJlon of petrol. Two runs in each direc- 
tion were made, one each way with the motor generator 
at work and the other two with it out of commission. 
During the four tests an average speed of 25 miles per 
hour was maintained. When the generator was delivering 
its maximum current the car ran 14.22 miles on the gallon 
of spirit and with the generator not at work it ran 14.76 
miles per gallon, or 3.8 per cent. further. This means that 
the motor generator required .06@ gallon per hour, or, in 
other words, that it will deliver its maximum energy for 
15 hours on a gallon of petrol. At 25 miles an hour the car 
will travel a distance of 375 miles in 12} hours, so that, 
taking petrol at 1s. 9d. per gallon, the extra cost of spirit, 
owing to the installation of the motor generator, is about 
53d. per 100 miles, which is not a high figure considering 
the convenience of electric lighting and engine starting. 


In an article in the Electrie Journal, B. G. Lamme, 
chief engineer Westinghouse Electric and Manufacturing 
Company, commented on direct-current generators as 
follows :—The engine-type machine in its prime was a 
magnificent piece of apparatus. On account of its low 
speed it was of comparatively large dimensions for a given 
output. In the largest capacity low-speed engine-typ2 


generators, over-all dimensions of from 25ft. to 27ft. were | 


attained. However, these machines were midgets, both 
in size and capacity, alongside some of the alternating- 
current engine-type generators. The latter were con- 
structed up to capacities of from 5000 kilowatts to 6000 
kilowatts compared with 3000 kilowatts for direct-current, 
while the engine-type alternators attained overall diameters 
as high as 42ft. Incidentally, as regards capacity alone, 
the race between alternators and direct-current machines 
has been very much one-sided, almost since the polyphase 
system became thoroughly commercial. The earliest 
Niagara generators—constructed in 1893—of 3750 kilo- 
watts, were practically of as large capacity as the largest 
direct-current machine ever built ; while in later polyphase 
work, generators of the usual multipolar construction have 
been built up to 17,000 kilowatts and turbo-generators up 
to 30,000 and 35,000 kilowatts. Obviously, as regards 
maximum capacity, the direct-current generator makes 


but a poor comparison, but this should in no way detract 


from the appreciation of this machine. 

As the result of a series of tests in the experimental 
mine of the United States Bureau of Mines, it has been 
decided that after coal dust has been as thoroughly removed 
from colliery roads as possible, the remaining dust should 
be rendered inert by (1) efficient watering methods, 
(2) by a combination of rock dusting and watering, or 
(3) by rock dusting alone. It is pointed out that the 
efficiency of the watering method can be checked by 
examination of walls, timbers and floor, to note whether 
all dust is thoroughly wetted. The common test of 
squeezing the dust in the hand to determine whether it 
will ball is very useful in this connection. The efficiency 


of the rock dusting may be determined from time to time | 


by taking samples for analysis, the percentage of incom- 
bustible matter in which, including moisture and ash of 
such samples, should not be less than 80 per cent., except 
with the less inflammable coal, experiments with regard to 
which remain to be made. To supplement these methods, 
some form of rock-dust barrier should be installed at the 
entrance of all ventilating splits or sections of the mines, 
and at selected points on the main haulage entries 1000ft. 
to 1200ft. apart. If, then, an explosion should become 
initiated and, through incomplete rock dusting or watering, 
be propagated along the mine roads, the dust barriers, 


it is believed, would ensure the confinement of the explo- | 


sion to a comparatively small district, and thus protect 
the men working in other parts of the mine. 


The result of | 


MISCELLANEA. 


MrntNneG men in the Philippine Islands, says a U.S. Consul, 
are somewhat alarmed that the European war may cut off 
the supply of cyanide used in mining. A number of inquiries 
have been made as to the preparedness of American manu- 
facturers of cyanide to furnish a supply. The gold mines 
in both the Benguet and the Masbate districts employ 
the cyanide process. 


AccorDING to a White Paper dealing with the finance 
of the ordnance factories in the year ended March 3lst, 
1914, which was issued recently, a reward of £2850 was 
made to Mr. J. M. Thomson and Mr. W. T. Thomson, 
respectively the manager and chemist of the Royal 
Gunpowder Factory, for improvements in the manu- 
facture of nitro-cellulose. 


In a report made by General E. M. Weaver, Chief of 
Coast Artillery, U.S.A., the opinion is expressed that Mr. 
Hammond has “at the present time worked out the 
details of radio control so as to make it possible to apply 
it in the form of a spar torpedo to a motor boat. His 
further experiments point to a satisfactory solution of 
the problem of applying his equipment to a submerged 
torpedo under radio control from shore.” 


| THE town of Notodden, which is one of the largest 
| centres of the electrical industry in Norway, has, up to 
| the present, been dependent on the purchase of all the 
| energy required for municipal purposes. It is now reported 
| that the municipality has unanimously decided to acquire 
the Saga Waterfall, which is situated within municipal 
territory ; this will produce about 4000 electrical horse- 
power, of which only 150 horse-power is used by the present 
owner. 


Ir is stated that the manufacture of wattle extract for 
tanning will shortly begin in Natal. Hitherto, raw wattle 
bark has been exported from South Africa, the chief 
market being Germany, which was almost the only country 
where raw bark was used for tanning. The capital for 
the new undertaking has been practically secured, and 
the manufacture of wattle extract in South Africa should 
lead to the opening of extensive markets in Europe and 
elsewhere, which have hitherto relied upon other kinds of 
tanning. 


| A MEETING of the Electric Vehicle Committee was 
| held in London under the chairmanship of Mr. R. A. 
| Chattock on February 5th. As to the standard design 
| of charging station sign, the secretary reported that 
| replies so far received to his circular letter indicated 
| that about twenty-five of the illuminated signs and forty- 
| six of the enamel plate signs would be required by the 
| various undertakings. It was left to the secretary to get 
in offers and to appoint, for one year, in connection with 
each sort of sign, a maker as the official manufacturer. 





WE hear that large numbers of firms in the Lancashire 
cotton industry have under consideration proposals for 
reducing the working hours daily, and stopping mills 
altogether on Saturdays. They are largely influenced by 
difficulties in connection with the coal supply. New coal 
contracts are at an advanced rate of from 15 to 25 per 
cent., and even on this scale there is difficulty in securing 
supplies promptly owing to the reduced number of miners 
employed in the pits, and partly to interference with the 
ordinary railway traffic owing to preference necessarily 
given to Government requirements. 


THE United States Bureau of Mines has carried on a 
number of investigations into the nature of the explosives 
used in mining operations, with a view of changing the 
character of explosives so as to meet the needs of the 
various branches of mining, and especially to increase 
| safety in coal mines. Both the improper use of explosives 
and the use of improper explosives have resulted in coal 
mine disasters. The investigation of explosives is also 
important to metal miners, whose health and efficiency 
are seriously affected by the use of improper explosives, 
but the bureau has not yet had the facilities for taking up 
a thorough investigation into this latter phase of the sub- 
ject. 

SampLEs of radium-bearing ore from British Columbia 
have recently been examined by the Mines Department 
of the Dominion of Canada. The quantity of radium 
contained in the ore has not yet been announced, but the 
examination is said to have revealed sufficient radium 
to make the test of special importance. Magnetite is 
one of the minerals regarding the possible production of 
| which in Canada the Department has been asked to report, 
since the supply from Europe is cut off. The very best 
magnetite is known to exist in British Columbia in large 
| deposits, but they are at present too far from transporta- 
| tion routes to make mining and working the ore practicable 
| or profitable. 
| 


Two men were killed and two men scalded by the 
explosion of a vertical boiler used for a pile driver at 
Boston in July, 1913. The boiler was thirty-six years 
old. The Engineer-Surveyor-in-Chief to the Board of 
Trade, in reporting an inquiry into the cause of the acci- 
dent, says, ‘‘ This explosion appears to have been the 
regrettable result of placing a boiler in charge of persons 
quite unqualified to undertake its proper management 
and who appear to have been unaware of the danger 
arising from increasing the load on the safety valve.’ 
We could wish that reports of boiler explosions with the 
findings of the Board of Trade were printed large and 
exhibited broadcast. Ignorance is generally at the bottom 
of explosions. 

WE hear that a large number of Belgian engineering 
workmen have been engaged by Messrs. Vickers, Limited, 
at Barrow, recently, in view of the insufficient supply of 
British operatives. The greatest difficulty has been to 
find houses for the 900 men engaged, and it has been 
necessary to run workmen’s trains to Barrow from Dalton, 
Ulverston, Lindal, Askam, Kirkby, Millom, Grange, 
Kent’s Bank and Cark. The Belgians are reported to 
work very satisfactorily, and arrangements are now being 
made to introduce Belgians at the works of the Furness 
Railway Company at Barrow, from which many regular 
men have gone to the front. The Corporation of Barrow 
| is about to erect a large number of temporary workmen’s 
' houses in the town. 
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FEBRUARY 26, 1915. 


The Government and the Dearth of Labour. 


THE dearth of labour both in the coal mining and 
the armaments industries is engaging the attention of 
the Government. The question of suspending the 
Mines Eight Hours Act is somewhat difficult, but the 
problems of overtime and the manning of machjnes 
with unskilled labour in the engineering trades are 
getting really serious. The Board of Trade, the 
War-office, and the Admiralty have been watching 
the negotiations, and a few weeks ago a special 
committee was appointed to make inquiries and report 
to the Government: Its report was published on 
Monday last. It is extremely brief; it begins by 
saying that “during the present crisis employers 
and workmen should under no circumstances allow 
their differences to result in a stoppage of work,” 
and ends by advising the publication to all parties 
concerned of the following recommendation :— 


AVOIDANCE OF STOPPAGES ON WORK FOR 
GOVERNMENT PuRPOSES. 


With a view to preventing loss of produc- 
tion caused by disputes between employers 
and workpeople no stoppage of work by strike 
or lock-out should take place on work for 
Government purposes. In the event of differs 
ences arising which fail to be settled by the 
parties directly concerned or by their repre- 
sentatives, or under any existing agreements, 
the matter shall be referred to an impartial 
tribunal nominated by his Majesty’s Govern- 
ment for immediate investigation and report 
to the Government with a view to a settlement. 


The Government has adopted this recommendation, 
and the committee which made it, and which consists 
of Sir George Askwith (Board of Trade), Sir Francis 
Hopwood (Admiralty), and Sir George Gibb (War- 
office), has been instructed to act as the tribunal 
indicated. If this body has, as would appear, no 
greater powers than many another committee 
appointed in normal times, very little or nothing 
could be expected from it, and we are led to the 
conclusion that it will have more authority, than 
appears on the surface, with both employers and 
men. The result of the case to come before it on 
Friday will be awaited with interest. 

The majority of workers are doing their duty 
nobly, but considerable numbers are failing to do 
anything like their best for the nation in this crisis. 
The trade unions, as organisations, are not without 
responsibility in this connexion. At the beginning 
of the war it was understood that all classes would 
unite and work for the national cause ; but even now, 
after more than six months of war, the unions are 
refusing to suspend their overtime rules. The time 
has come for plain speaking. The three Departments 
represented on the Committee have addressed 
communications to the employers’ and workmen’s 
representatives, of which the following, from the 
War-office, may be quoted :—“ The Secretary of 
State is aware of the difficulty due to a shortage 
of various classes of the workpeople required, but 
he is of opinion that temporary arrangements 
could be made to overcome this shortage, and 


that a greater output than at present could be 


attained. Lord Kitchener believes that the call of 
the present national emergency is fully appreciated 
by the representatives of both employers and work- 
men, and that they will make arrangements to meet 
the requirements of the crisis and to secure the safety 
of the nation. He does not desire even to suggest 
what steps should be taken, but he does express the 
hope that these important matters may have 
your immediate attention.” That such a com- 
munication should be called for is deplorable. 
The Engineering Employers’ Federation invited 
the trade unions to withdraw their restrictions in 
view of the depletion of the labour supply through 





enlistments, and to co-operate with the employers 
in meeting the urgent demand for war materials. 
On December 10th there was a general discussion, 
the employers’ representatives requesting the removal 
of certain restrictions regarding overtime and the 
employment of men who had not served apprentice- 
ships. Whatever excuses there may have been for 
limiting a man’s overtime to twenty-four hours per 
month and for insisting that the most simple auto- 
matic machines should be worked only by fully trained 
engineers at full trade union wages in peace time, they 
are surely not valid now. It is absolutely essential 
that during the present crisis employers should have 
an absolutely free hand in the management of works 
engaged upon Government orders. But the men’s 
representatives would agree to no relaxation without 
safeguards which the employers could not guarantee 
in these uncértain times. Replying to the proposals 
of the trade unions, the employers said “they had 
given very careful consideration to the proposals, 
but they found they did not provide any adequate 
remedy for the difficulty of obtaining the necessary 
supply of workpeople, and they much regretted to 
see that the unions appeared to regard the strict 
adherence to their rules, regulations and restrictions 
as of greater importance than the supply to the nation 
of its requirements.” That was in December. The 
unions resented the tone of the employers’ memo- 
randum, and after protesting against it offered to 
continue their deliberations in conference with the 
Engineering Employers’ Federation. The employers 
consented to another conference “ providing the 
unions would agree to remove their restrictions.” 
The unions, however, declined the proposal in the 
following memorandum :—“ The representatives of 
the unions have considered the further statement of 
the Engineering Employers’ Federation, which 
assumes the concession of their fuli demand and there- 
fore provides no basis for discussion. The unions are 
unable to agree to a resumption of the conferences 
on the lines suggested. The unions again state their 
willingness to meet the Engineering Employers’ 
Federation in open conference cn a discussion of the 
whole matter.” Since the resumption of the con- 
ferences the Committee of Inquiry appointed by the 
Government to ascertain how the production of war 
materials might be increased have had long con- 
sultations with both sides, but little headway has 
been made, and as meantime the position is becoming 
more serious active Government interference, not 
mere recommendations, will be necessary, unless the 
trade unions take the hint contained in the three 
letters they have received from the State Depart- 
ments within the last few days. We venture to say 
that the men and their delegates could not do better 
than read, mark, learn, and inwardly digest the 
following words of Mr. Robert Young, the general 
secretary of the Amalgamated Society of Engineers, 
in the January report of that union :—“ It is the 
duty of the nation . . . that everything should 
be done to end the carnage by limiting the duration 
of the war. That can only be accomplished 
by supplying to those we send to the front an increas- 
ing abundance of munitions of war. If we 
do otherwise it is not war, but the indiscriminate 
murder of our own people. To accelerate 
production every reasonable means must be adopted 
to make the very best use of the skilled workmen at 
our disposal.” It should be impressed upon the work- 
people of this country that it is not sufficient to keep 
up the present very large output of material. To 
end the war quickly the output must be in- 
creased. By every extra ton of munitions sent 
to the front the length of the war is reduced 
by so many minutes and hours and the lives of 
many men are saved. Unfortunately, not only 
are the unions refusing to agree to a temporary 
suspension of their overtime tules, but some of the 
engineers and allied workmen on the Clyde and else- 
where have during the last few weeks struck against 
overtime in order to compel the early consideration 
of a demand for an advance of wages of 2d. per hour 
—an amount four times as great as the customary 
wage movements in the trade. There are no less, we 
are ashamed to say,than 10,000 engineers idle on the 
Clyde, and grave fears are entertained that many 
will come out on the Tyne. The unions are also 
setting up vigorous opposition in some cases to 
the employment of Belgian refugees on semi-skilled 
work. We trust that it is not yet too late to 
appeal to the better judgment and patriotism of our 
trade unionists, and that we shall be spared the 
humiliating spectacle of active Government inter- 
vention in a matter that ought to be settled between 
employers and workmen without an angry word. 


A case in which the Government might, we think, 
usefully intervene is provided by the coal trade. 
From this industry something like 20 per cent. of the 
workers have been drawn off by the call of patriotism. 
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While this is so—while the best and bravest are facing, 
or preparing to face, the greatest of dangers and hard- 
ships twenty-four hours a day, seven days a week— 
the men remaining at home, enjoying all the ordinary 
comforts of life, are prevented by law from working 
more than eight hours a day, and in actual practice 
few of them are working more than forty hours per 
week. And this at a time when there is an urgent 
demand, not only for coal for the fleet, but for the 
cheapest coal possible to enable our industries to 
capture trade. Replying to a question in the House 
of Commons on Monday week, Mr. McKenna said :— 
“ He hoped that the owners and the men would confer 
with one another with a view to taking all possible 
measures to meet the difficulties that have already 
arisen. Should the suspension of the Eight Hours 
Act prove to be necessary in the national interest 
the Government would, he felt sure, have the support 
of owners and men in taking that step.” Any serious 
objection that may be raised to the suspension of 
this measure will probably come from the miners’ 
leaders. The attitude adopted by these gentlemen 
is regrettable in the extreme. It is provided in the 
Coal Mines Regulation Act, 1908, Section 4, that the 
Act may be suspended in the event of war or great 
emergency or any grave economic disturbance due 
to the demand for coal exceeding the supply. The 
probability is that, with more and more miners 
joining the national forces, and with the demand for 
coal increasing on account of shipping and manu- 
facturing trades, the scarcity of fuel will become more 
pronounced unless the men remaining in the pits 
work overtime. Several corporations, chambers of 
commerce, and similar bodies have petitioned the 
Government to suspend the Eight Hours law. But 
the Executive Council of the Miners’ Federation has 
passed a resolution “‘ emphatically protesting against 
the movement at present being engineered by certain 
mine owners, manufacturers, chambers of commerce, 
gas committees, and other interested parties, to bring 
about a suspension of the Mines Eight Hours Act,” 
on the ground that the men at some pits are not work- 
ing more than three or four days a week. But the 
conditions of the coal trade vary so widely between 
the different districts that we nearly always have some 
mines working short time while others are unable 
to cope with demands. The fact that the men in 
some districts have not the opportunity of working 
more than about four days a week does not prove that 
in other cases the demand for coal is not greater than 
can be met by the men working full time. In reply 
to this point some of the leaders are urging that the 
men not fully employed in one district should be 
drafted to another. But the miners are not readily 
disposed to move from one district to another, and 
there is little reason why they should to meet tempo- 
rary local pressure which could be much more easily 
relieved by the men already on the spot working an 
extra hour or two daily. The Cleveland ironstone 
trade is a case in point. The men in that industry 
have not taken kindly to the Eight Hours Act because, 
among other things, the stipulation that sixteen 
hours must elapse between the working shifts often 
causes interference with Saturday half-holiday, the 
men not being allowed to start soon enough in the 
morning to finish by noon. The Cleveland miners 
have chafed under this restriction. Now, with ship- 
ments of foreign iron ore interrupted, with an extra 
demand for local ironstone, and with some of our 
blast furnaces damped through lack of supplies, there 
is every reason why the Eight Hours Act should be 
suspended so far as Cleveland is concerned. The 
mine owners in that district have invited the men to 
join them in petitioning for suspension, but the 
Miners’ Federation has vetoed this eminently reason- 
able proposal. 

We have found it, to the shame of the workmen of 
Great Britain, necessary to speak more plainly than 
we hoped and believed when the trouble began would 
be necessary. Our confidence in the trades unions 
has been severely shaken. To all appearances we 
can no longer trust in them, and the country itself 
must take the matter into its own hands. We are 
confident that no measure, howsoever strong, that 
the Government may decide to use will fail to 
receive the support of the public. The work must 
be done willingly or unwillingly ; by volunteers or 
by pressed men. We agree fully that many of the 
men have worked in a way that is beyond all praise, 
and if they are now a little slack, a little stale, we do 
not hold them to blame; but that is not the case in 
many instances. The fact is that the men are trying 
to enforce bargains at the expense of the country and 
the lives of their fellows at a moment when their 
labour, as they well know, is indispensable. We 
trust the recommendations of the Commission may 
not fall upon deaf ears, and that a rapid improve- 
ment may be seen. As one small item in a construc- 
tive policy we suggest that all public-houses should 





remain closed until eleven o’clock in the morning, 
if not on every day in the week, at least on Monday 
mornings. It is well known that when men miss the 
first quarter—and it is more frequently missed on 
Mondays than on other days—they turn into the 
nearest public-house, with the result that many of 
them are not in a condition to go into work at the 
next quarter and possibly for the whole day. Russia 
has found it necessary to take strong measures with 
regard to the sale of alcohol ; we may find it necessary 
to take similar measures here. 


The Railwaymen’s War Bonus. 


SINCE we mentioned this matter a week ago some 
further particulars as to the bonus for railwaymen 
have been issued. As we then said, station-masters, 
inspectors, clerks, and the men in the manufacturing 
shops are excluded, but already many companies 
have made concessions to their workmen, whilst 
discussions are proceeding as to a bonus for the clerks 
and men in the higher grades. The Scottish com- 
panies were at first outside the agreement, but they 
have now fallen into line with the English and Welsh 
companies. The Irish companies still remain to be 
dealt with. It is, however, safe to expect that a bonus 
will be shortly given to every railway servant, and 
it will be interesting to know what it will cost the 
companies and the Government. It will be remem- 
bered that the amount granted is 3s. per week to all 
whose weekly rate is less than 30s. per week and 
2s. to those rated at over 30s. Youths under eighteen 
years of age are excluded. From the Board of Trade 
Accident Returns we find that on December 31st, 
1913, there were 594,088 adults and 49,047 boys and 
girls employed on the railways of the United Kingdom. 
How many of the 594,088 get over 30s. we do not know, 
nor how many of the 49,047 are over eighteen years 
of age. Then, in any calculation, the 70,000 men 
who have joined the colours should be deducted, or 
at least the difference in numbers between those who 
have left and the new hands put on to replace them. 
We think, however, that if we assume that the whole 
of the 594,088 get the 3s. bonus the various differences 
will be equalled. This amounts to £4,633,886 a year. 
Mr. J. E. Williams, the general secretary of the 
National Union of Railwaymen, said at Edinburgh 
on Sunday last that the aggregate cost of the national 
settlement would be six and a-half millions, and he, 
being one of the signatories to the agreement, ought 
to know. It must be remembered that generous 
grants have been made to the dependents of the 
men who have joined the colours, and if we put down 
only 10s. per week per man it works out, with over 
70,000 men, at nearly two millions a year. In addi- 
tion to all which is the increased pay for very long 
hours and Sunday duty. 

The amounts paid to the men’s dependents, we 
are told on the authority of Sir George Armytage, 
the chairman of the Lancashire and Yorkshire Rail- 
way, is being met in part by the Government, and Mr. 
Runciman, the President of the Board of Trade, 
announced in the House on the 17th inst. that the 
bonuses would be borne in part by the Exchequer. 
It was on this latter point—a point we raised last 
week—that the delay with the Scottish companies 
occurred. They thought that the Government, seeing 
that it controlled the railways and received every 
possible benefit therefrom, should pay the piper in 
full. It has been stated that the Government will 
pay two-thirds, but this, we believe, is inaccurate. 
It is quite likely to be three-fourths. Anyway, it 
seems to us that, as Mr. J. E- Williams said on 
the occasion already referred to, some of the com- 
panies will be hard hit to find even a portion of 
the amount. We estimate that, excluding any 
Government assistance, the bonus for the Cam- 
brian wfll be £14,150 a year, or more than double the 
amount—£6920—of its net income after payment of 
the standing charges. The Furness will require 
£19,952, equivalent on the 1914 basis to a reduction 
in the dividend on the ordinary stock from 1 per cent. 
to } per cent. The Great Central increased cost: will 
be £229,788, and the effect of this will be appreciated 
when it is said that for the past year, after paying 
in full the preference stocks down to the 1891 4 per 
cent. preference, there was a deficiency of £1026. 
The Great Eastern will have to find £237,994, which 
on the 1914 basis will reduce the dividend from 2} per 
cent. to 1 per cent. The Midland and South-Western 
Junction will have to disburse £3847, practically the 
amount of the balance at the end of 1914. The 
Highland will require £19,742, which will reduce the 
dividend from 2} per cent. to 14 per cent. The North 
British will have to pay £181,295, or 1? per cent. off 
the dividends, which were for 1914 3 per cent. on the 
preference and 1 per cent. on the deferred. These 
amounts are the sums that must be found jointly 
by the companies and the Government, and according 





to the grants made by the latter, so will there be a 
modification in the reduction of the dividends. Fo, 
the four biggest companies the amounts required are 
equivalent to 1} per cent. on the London and North- 
Western dividend, 1} per cent. on the Great Western, 
1} per cent. on the Midland, and 1} per cent. on the 
North-Kastern. 

We are glad to see that simultaneously with the 
introduction of the bonuses there is to be a larve 
reduction in the passenger train services. In our 
issues of the 12th and 19th inst. we suggested this 
course as a means to reduce the congestion, to save 
coal, and to economise engine power. In this con- 
nection it is interesting to see that Sir Alexander 
Henderson told the shareholders of the Great Centya| 
Railway on the 19th inst. that the diminution in 
train services was not entirely owing to the Govern- 
ment requirements. Just at the moment all rail- 
ways were rather concerned about the stock of coal, 
and that was one of the reasons why they had given 
notice of a decrease in the passenger services. 
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SIR CHARLES AUGUSTUS HARTLEY. 


WE have to record with regret the death of Sir 
Charles Hartley, which occurred in London last 
Saturday. Sir Charles was born at Heworth, County 
Durham, in February, 1825, so that at the 
time of his death he had reached the ripe age 
of ninety. After an early and brief training in 
railway and mining work he was appointed, when 
only twenty-three years of age, resident engineer 
for some harbour works at Plymouthge In 1855 he 
responded to his country’s call and proceeded to 
the Crimea as a captain of the Royal Engineers. He 
served with his contingent until the war ended in 
1856, and obtained the medal with four clasps. 

After peace had been restored he was appointed at 
the age of thirty-one to the position of Engineer-in 
Chief to the European Commission charged with the 
improvement of the navigation of the river Danube. 
He occupied this position for over fifty years, having 
retired from it as recently as 1907. With the improve- 
ment of the Danube his fame as an engineer will 
always be chiefly associated. His chief work in this 
connection was carried out at that mouth of the river 
which flows into the Black Sea, near the Roumanian 
town of Sulina. Before the improvements he made 
were effected the navigable channel had a depth of 
from 7ft. to 1lft. Navigation was restricted to vessels 
of not more than 400 tons and having draughts not 
exceeding 8ft. or 9ft. But even such small boats 
as these could not approach the river with a guarantee 
of safety, for the river carried down with it an immense 
amount of mud and sand, and was continually 
creating new and dangerous submerged sandbanks. 
Describing the conditions as he first knew them, Sir 
Charles, in a paper read in 1873 before the Institu- 
tion of Civil Engineers, said that the Sulina mouth 
of the Danube was a wild open seaboard strewn with 
wrecks and with the hulls and masts of ships that 
had come to grief projecting out of the submerged 
banks. So many lives had been lost at it that it had 
obtained the name, ‘“‘ The Grave of Sailors.’’ As 
another indication of the state of affairs, it may be 
added that during the summer of 1857 three months 
were spent on a constant dredging and raking of the 
bar without producing an appreciable effect. 

To improve matters, Sir Charles proposed construct - 
ing two piers extending outward from the shore line, 
and by confining the outflow of water between these 
piers to increase its velocity so that the induced 
scour of the river would keep the channel clear of 
deposits. By 1861 provisional piers had been com- 
pleted. The result at first exceeded expectations, for 
the depth on the bar increased to 17ft., and Sulina, 
from being the worst harbour on the Black Sea, 
became the best. The entrance channel had a normal 
width of 580ft. During December, 1862, however, 
the channel began to deteriorate, and a year later its 
navigable depth had fallen to 134ft. Early in 1864 
it improved somewhat, but by June the deepening 
action had become arrested. Next month a flood 
came, and the original depth of 17ft. was restored. 
At this depth the channel remained for a year and 
even increased itself in places to 18ft. It seemed at 
this stage that any suggested improvements should 
be postponed on the principle of leaving well alone. 
But Nature nearly always has a surprise in store for 
the engineer when he is just about to master her. 
On April 7th, 1866, soundings on the bar gave a 
depth of 17}ft. During the next four days the 
depth fell to 16}ft., and on the 12th it had decreased 
altogether 3}ft. to 14ft. Thereafter the channel first 
recovered its depth, lost it again, and so on, with 
considerable vagaries as’ to time and amount. In 
July, 1869, it was decided to attempt a remedy by 
consolidating the provisional piers and by extending 
the south pier for @ length of 457ft. By the end of 
the year the work was completed. The north pier had 
then a length of 4638ft., and in places was almost a 
straight line. The south pier as extended had a 
length of 3457ft. and was approximately in plan an 
are of a circle. The width between the piers was 
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least at the entrance, and rapidly opened out on ap- 
yroaching the shore line. The depth of the channel 


remained thereafter more or less constant at about 


20ft. P ‘ ‘ 
As a measure of the importance of this work, which 


at once doubled the tonnage of the vessels leaving the 
great corn-exporting towns higher up the river, the 
wreck statistics may be quoted. From 1855 to 1860 
the wrecks per 10,000 vessels leaving the river averaged 
39, Between 1861 and 1869 the average was reduced 
to 3, while from 1870 onwards it became 2 per 10,000. 
There is little wonder, then, that Sir Charles Hartley 
becaine known as “ The Father of the Danube.” 
In 1862 he received the honour of knighthood for his 
work on the river. 

Among his other works none, perhaps, was so 
important as that already referred to. But he 
rendered valuable service in many directions. Thus, 
in 1867, he was employed by the Foreign-office to 
report, on engineering matters connected with the 
navigation of the river Scheldt, and in the same year 
he drew up plans for the improvement of the port of 
Odessa. In 1875 the President of the United States 
made him a member of a Board of Engineers to 
report on the improvement of the Mississippi, and 
in 1879 he was a member of the Paris conference 
appointed to decide the best route for the Panama 
Ship Canal. From 1884 to 1907 he served on the 
International Technical Commission of the Suez 
Canal. He was also consulted by various other 
Governments in connection with harbour and river 
improvement schemes. In this connection we may 
mention his schemes and reports for the improvement 
of the river Hugli, the harbour of Madras, the enlarge- 
ment of the port of Trieste, the consolidation of the 
Nile Barrage, the improvement of the rivers Don and 
Dnieper, and the construction of commercial harbours 
at Constanza, Bourgas and Varna. In addition to 
several foreign decorations he was the recipient of 
many honours, notable among these being the Albert 
Gold Medal for 1903 from the Royal Society of Arts, 
and the Telford, Watt, and George Stephenson medals, 
the Telford and Manby Premiums, and the Crampton 
Prize from the Institution of Civil Engineers. He 
was a member of the latter body, of the Royal Society 
of Edinburgh, of the Canadian Society of Civil 
Engineers, and of other institutions. 


MR. CLEMENT E. STRETTON. 

Tue death of Mr. Clement E. Stretton, which occurred 
at his home at Leicester on February 20th, has removed 
a personality familiar amongst all who take an interest 
in railways. Although Mr. Stretton had been in frail 
health for some time, the end came somewhat unexpec- 
tedly, pneumonia following a cold and terminating fatally. 
He was the son of Mr. Clement Stretton, a former mayor 
of Leicester. He was educated at Rugby School and 
articled as an engineer in 1866. In 1878 he commenced 
to practice as a consulting engineer in Leicester. Sub- 
sequently he made railway engineering a special study. 
In 1887 he was presented with a testimonial on behalf 
of the railway servants of the United Kingdom. He was 
the author of many books on railways and must have 
written hundreds of published letters on locomotives, 
many of which appeared in our columns in years gone by. 
In 1903 he was appointed to the Railway Department ot 
the Chicago Exhibition, and prepared the English collec- 
tion for the exhibition. Mr. Stretton had been a widower 
for many years and leaves one son and one daughter. 
He was sixty-five years of age. ; 








FRENCH WINTER TRAIN SERVICES IN WAR 
TIME. 

A sHort résumé of the chief French railway facilities 
now in force during the war may be of interest. On the 
Nord the service is absolutely subordinated to the running 
of troop and supply trains, but in spite of all that there are 
two expresses a day to Calais and another to Boulogne. 
The latter is a boat train. They run vid Beauvais, Eu 
and Abbeville, and leave Paris at 8.5 a.m and 12.35 noon, 
arriving at Calais at 5.13 p.m. and 9.53 p.m. The Boulogne 
boat train leaves at 7.5 a.m. and arrives at Boulogne Quai 
at 1.55 p.m. The two morning trains have dining cars. 
On the up journey the Calais trains leave at 9.58 a.m. and 
2.46 p.m., arriving in Paris at 7.5 p.m. and 11.45 p.m., 
while the Boulogne boat trains leave the Quai Station at 
12.45 p.m. and arrives in Paris at 8.25 p.m. Since 
February 11th there has been a sleeping-car in the 6.22 p-m. 
train from Paris, which arrives in Calais at 6.53 a.m. and 
gives a connection with the 9 a.m. boat, arriving in 
London at 1.15 p.m., and while in the other direction 
London is left at 12.30, Calais at 5.16 and Paris 
Nord is reached at 5.59 a.m. and Paris P.L.M. at 6.57 a.m., 
the 88.8 miles from Persau-Beaumont only take 2 h. 6 min. 
to 2h. 20 min., which is very smart work considering the 
gradients and the loads, which run up to 400 tons. The 
suburban service is a wonderfully liberal one and the 
time-keeping most creditable. 

_ Since February 11th the Nord has accelerated very much 
its trains to Boulogne and Calais. The boat train now 
leaves Paris at 8.30 instead of 7.5, and runs vid Creil and 
Amiens, arriving at the same time. The Calais dining 
car express now leaves at 8.35, stops at Chantilly, Creil, 
Cleremont, St. Just and Amiens, reaches Calais at 3.50 p.m., 
and the passengers now reach Dunkirk at 7.45 instead of 
9.38. In the other direction the Calais dining car train 
leaves at the same time, but runs wid Amiens, which it 
leaves at 3.27 p.m., and is booked to reach Paris wid 
Chantilly at 5.35 p.m. This train stops at St. Just, 
Cleremont, Creil and Chantilly. The Boulogne boat 
train is accelerated, and now reaches Paris at 6.35 p.m., 
Instead of 8.25, running vié Amiens and Chantilly. This 


acceleration allows time to catch the south-bound trains 
to the Riviera, Italy and Spain comfortably. The only 





train now running vid Beauvais and Eu is the afternoon 
one, but it now is accelerated to reach Calais at 8.50 p.m., 
and up it leaves Calais at 12.46 instead of 2.46, and reaches 
Paris at 9.20, a gain of 25 min. 

On the Est, which with the Nord is the line most fre- 
quented by troop and supply trains, there are only two 
express trains out of Paris, one to Nancy, which leaves 
Paris at noon and arrives at Nancy at 7.50 p.m., but 
instead of running from Bar le Due wd Commerey it runs 
via Gondrecourt. The up train leaves Nancy at 12.35 
and arrives in Paris at 8.15 p.m. Dining cars run between 
Paris and Epernay and vice versd. The other express is 
to Bale and Berne. It leaves Paris at 8 a.m., arrives at 
Belfort at 3.31, and arrives at Bale at 8.23 and Berne at 
11.38 p.m. The up train leaves Bale at 10.44 a.m., Berne 
at 9.27, and reaches Paris at 9.5. The dining car in this 
train runs from Paris to Chalindrey and back, the running 
time from Paris to Chaumont (162.7 miles) is only 3 h. and 
52 min. with four stops. The suburban services are liberal 
and there are four other passenger trains a day between 
Paris and both Nancy and Belfort. 

The P.L.M. is now running sleeping cars to Milan vid 
Pontarlier and the Simplon, Rome vid the Mont Cenis and 
Ventimilia. The Riviera train leaves Paris at 8.5 p.m., 
and running vid Nevers and St. Germain le Fossés reaches 
Lyons at 5.49, Marseilles at 11.30, and Nice at 5.13 p.m., 
while up it leaves Nice at 9.58 a.m., Marseilles at 4 o’clock, 
Lyons at 10.8, and reaches Paris at 7.15 a.m. There is 
a dining car between Marseilles and Ventimilia and vice 
versa. There are also through trains to the Riviera at 
l p.m. and 10 p.m., reaching Nice at 12.33 noon and 
11.34 p.m. respectively, while in the opposite direction 
they leave Nice at 4.44 p.m. and 6.2 a.m., reaching Paris 
at 5.39 p.m. and 6.20 a.m. There is also a train from 
Paris to Lyons at 7.50 a.m., which runs vid Laroche and 
Dijon, arriving at 7.15 p.m., while up it leaves Lyons at 
8.10 a.m., reaching Paris at 7.10. The train has a dining 
car each way. 

The Rome sleeping car runs to Lyons as a second portion 
of the 8.5 Riviera express, leaving there at 6.36 a.m. It 
reaches Modane at 1.44 p.m., Turin at 5.33, Genoa at 
9.35, and arrives in Rome at 8.30 a.m. On the up journey 
it leaves Rome at 9.30 p.m., Genoa at 8.5 a.m., Turin at 
12.55, Modane at 2.51, and runs from Lyons as the second 
portion of the up Riviera sleeping car express. 

The Milan train leaves Paris at 10.15 p.m., arrives at 
Laroche at 12.26, Dijon at 2.50, Pontarlier at 5.25, Lau- 
sanne at 9.8, and Milan at 4.15 p.m. The up train leaves 
Milan at 2.20 p.m., Lausanne at 10.30, Pontarlier at 
12.20 a.m., Dijon at 2.36, and arrives in Paris at 7 a.m. 
These are the only two expresses running vid Laroche to 
Dijon. 

There are three express trains a day between Paris and 
Clermont Ferrand in each direction, as well as between 
Tarascon and Cette. 

On the Midi we find on the Bordeaux-Cette main line 
four express trains from Bordeaux and three in the other 
direction, while the night train has a lits salon for sleeping 
accommodation, which runs through to Avignon instead 
of Marseilles. The Toulouse-Bayonne line vid Lourdes 
and Pau has an almost normal winter service of trains, 
but from Bordeaux to Irun on the Spanish frontier the 
trains are slower, the only fast ones being in connection 
with the through P.O. trains to and from Paris There is 
no through service now from Beziers to Paris P.L.M. vid 
Bedarieux, Severac le Chateau, St. Flour, and Clermont 
Ferrand. The P.O. is perhaps the French railway which 
gives the best passenger service as a whole, but, of course, 
as elsewhere, all the trains de luxe are done away with. 

The day dining car express to Bordeaux leaves Paris 
(Quai D’Orsay) at 8.40 a.m. and reaches Bordeaux at 
6 p.m., while at 8 p.m. and 9.50 p.m. there are expresses with 
sleeping cars which reach Bordeaux at 6.20 a.m. and 
7 a.m., this train continuing to Irun and reaching Biarritz 
at 11.34 a.m. and Irun at 12.25. On the return journey 
this sleeping car leaves Irun at 5.5 p.m., Biarritz at 5.36, 


| Bordeaux at 10.30, and reaches Paris at 7.32 a.m. There 


is a dining car on the section from Bordeaux to Irun and 
return of this train. The Bordeaux sleeping car leaves 
there at 8.10 p.m., reaching Paris at 6.45 a.m., while the 
day dining car express leaves at 11.5 a.m. to reach Paris at 
8.5 p.m. All these trains run vid Orleans and Tours as 
usual. The service of trains to Brittany runs as far as 
Tours vid Dourdun and Vendome. The day dining car 
express leaves Paris at 8.20 a.m., reaches Angers at 2.6, 
Nantes at 3.26, and runs on to Quimper, reaching there at 
8.30 p.m., while the night train leaves Paris at 8 p.m. and 
reaches Angers at 1.59, Nantes at 3.29, and continues with 
a stopping train, reaching Quimper at 11.13. On the 
return journey the night express leaves Quimper at 6 p.m., 
Nantes at 11.10, Angers at 12.50 a.m., and reaches Paris 
at 7.15 a.m. The day train leaves Nantes at 9.11, Angers 
at 10.55, and reaches Paris at 5.13 p.m. 

The Toulouse line has a day express with a dining car, 
which leaves at 10.30 a.m., arrives at Limoges at 4.53 p.m., 
Cahors at 8.30, Montauban at 9.35, and reaches Toulouse 
at 10.26 p.m. The night train leaves at 7.20, and keeping 
practically the same booking as the day train, reaches 
Toulouse at 7.31 a.m. On the up journey the dining 
car train leaves Toulouse at 6.45, Montauban at 7.35, 
Cahors at 8.40, Limoges at 12.17, and reaches Paris at 
6.32 p.m. The night train leaves Toulouse at 8.20 and 
reaches Paris at 8.33 a.m., but in neither direction is there 
any sleeping accommedation. 

To conclude with the Etat, the Dieppe boat train now 
leaves Paris (St. Lazaire) at 8.55 a.m. and reaches Dieppe 
at 11.40, running vid Pontoise and Gisors, while the up 
train leaves at 5.48 p.m. and reaches Paris at 8.33 p.m. 
This is practically the ordinary booking. As on the other 
lines, all the really fast trains have disappeared. The 
dining car trains for Le Havre now leave at 7.15 a.m. and 
4.51 p.m., and arrive at Rouen at 9.29 and 7.9, reaching 
Havre at 11 a.m. and 8.40 p.m., while the up trains leave 
there at 7.31 a.m. and 5.4 p.m., arriving at Rouen at 8.58 
and 6.27, reaching Paris at 11.20 and 8.53. There are 
express trains on the Caen, Cherbourg and Granville lines 
with dining cars. The Brest express leaves at 7.50 a.m., 
arrives at Le Mans at 11.48, and reaches Brest at 7.40 p.m. 
There is another dining ear train as far as Rennes and a 
night train to Brest, while up the day dining car train 
leaves at 7.20 a.m., Le Mans at 3.32, and arrives in Paris 
at 7.23 p.m. These are all creditable performances, and 
a noticeable feature is the liberal provision of dining cars. 

On the old Etat system the long non-stop runs have 





disappeared, but there is not a very great difference from 
the ordinary winter schedule, the day and night trains 
taking practically 12 hours from Paris (Montparnasse) to 
Bordeaux. The suburban services are numerous, though, 
of course, there the trains stop at all the stations. 

It will be realised from this short résumé of railway con- 
ditions in a country where all the men are mobilised from 
nineteen to forty-eight, that in spite of all these difficulties 
France has risen splendidly to the occasion with dining and 
sleeping cars and through carriages to Italy, Switzerland, 
and the Spanish border. When the war is over the rail - 
way history of this war will show how magnificently the 
French railways were carried on. 








TECHNICAL EDUCATION AGAIN. 


On Wednesday, the 17th inst., a debate on technical 
education was held at the Manchester Engineers’ Club, 
and the opener of the debate—a man who is well known 
in local educational circles—urged local engineering firms 
to support the Manchester School of Technology in its 
endeavours to provide technical instruction to apprentices. 
He specially advocated the claims of the day course, 
which necessitated absence of lads from the works on 
one day in each week. One or two remarkable facts were 
brought out by the discussion, one being the increase in the 
average age of the students to-day compared with those 
of ten years ago, showing that lads were remaining longer 
at the School than formerly. The feeling of the meeting 
seemed, however, to be that in technical education we 
had not yet arrived at the true solution of the problem, 
a feeling which seems to be borne out by the falling off 
that occurs in the numbers as the subjects become more 
advanced. Whether this is due to the system of instruc- 
tion or to the lack of enthusiasm on the part of our youths 
for serious study is an open question ; but one speaker— 
the head of a large works in Manchester and a man who 
has made a study of educational affairs—urged that the 
difficulty was in making lads see the necessity for higher 
technical education. The much-vaunted German system 
was condemned as unsuitable for this country—as it 
also seems to have been proved in Japan, the educational 
authorities of which have recently turned to the study 
of English methods. Perhaps one of the most interesting 
statements brought out in the debate was the impetus 
given to technical study in Germany by the system of 
military conscription. It appears to be the great desire 
of all parents in the enemy country to cut down the 
period of military service of their sons from three years 
to the minimum of two years, and this can only be brought 
about by passing a higher standard of education. With 
the improved education thus obtained comes the natural 
desire of the lads for further knowledge, which results in 
technical study. 

Another point which was very forcibly argued by some 
of the speakers was the necessity for differentiation in the 
instruction offered to the various grades of would-be 
engineers, who may be split up, in military parlance, 
into privates, non-commissioned officers and officers of 
the higher ranks, and the system advocated by one 
speaker who is responsible for the management of a works 
which finds employment for a few thousand hands, has 
much in its favour in this respect. It comprises the giving 
of instruction in elementary principles connected with the 
work turned out in the particular shop by the heads of 
departments in the shop itself, special note being taken 
of the youths who show promise. Encouragement to 
further study is given to these youths by allowing them 
to attend advanced technical courses at the Central 
Technical School and by pecuniary assistance in the 
payment of their fees. 

In view of the differences of opinion which exist with 
regard to the advantages of pure mathematics in the 
curriculum of the engineering course, it is worthy of 
mention that one of the speakers, who attaches M.Sc. 
after his name, and who can lay claim to considerable 
practical experience, said that this side of the subject 
was in danger of being carried too far. Mathematical 
teaching need go no further than was necessary for 
practical application. The speaker said that after years 
of practical work, he had only had recourse to the calculus 
on one or two occasions. 

The general tone of the debate appeared to suggest 
that benefit would be derived by further co-ordination 
between employers and the local school authorities. 
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TWELVE-TON OIL-PROPELLED ROAD ROLLER. 





THE application of the internal combustion engine to 
the propulsion of road rollers of moderate weight is not 
new and presents no features of difficulty. For the heavier 
class of machines, such as that shown in the accompanying 
illustration, the oil engine has hitherto not been adapted, 
as far as we are aware. In the roller under notice John 
Fowler and Co. (Leeds), Limited, have made use of the 
chief features of the paraffin tractor which was described 
in THE ENGINEER for July 12th, 1912, the leading differ- 
ences being in the arrangement of the gearing, the absence 
of springs, the addition of the fore-carriage head and fork, 
and the scarifier. In other respects steam road locomotive 
practice has been followed as closely as permissible, as 
will be noted by reference to the drawings given on page 
213. 

The engine is of the horizontal pattern, carried in a 
framework secured to the top of the barrel. It has four 
cylinders, 6}in. diameter by 7in. stroke, arranged in pairs 
on opposite sides of the crank shaft and capable of develop- 
ing 50 horse-power at a speed of between 700 and 800 
revolutions per minute. The valves are of the vertical 
type, operated by horizontal cam shafts contained in 
enclosed oil baths formed by the valve casings. The 
cam shafts are operated by spiral gearing from the crank 
shaft and actuate the valves by means of plungers and rock- 
ing levers. Both the inlet and exhaust valves are con- 
tained in separate cages, which are readily removable for 
grinding-in and inspection. The crank casing is cast in 
two parts, the lower part forming an oil well, from which 
the oil is lifted by means of a pump into a reservoir fixed 
under the awning, whence the lubricant flows by gravity 
to the bearings and connecting-rod ends. The surplus 
oil from the connecting-rods lubricates the pistons. In 
order to indicate to the driver the amount of oil in the 
system, the reservoir is fitted with an overflow to the 
crank case and an indicator glass. 

The crank shaft is of the double-throw pattern with 
cranks at an angle of 180 deg., made of nickel chrome 
steel. The engine is intended for operating on paraffin 
after being started up on petrol, and with this object the 
“‘ Davis’ carburetter has been fitted with two float 
chambers, one for each class of fuel. A fly-wheel is fitted 
on each end of the crank shaft, and inside the right-hand 
wheel a friction clutch of the cone type, and operated by 
a foot lever, is provided. This clutch enables the motion 
of the crank shaft to be transmitted to the hind rollers by 
means of a train of spur gearing, which provides two for- 
ward road speeds of 1} and 3 miles per hour and a reverse 
motion, the final motion being transmitted through steel 
pinions on the end of the fourth motion or differential 
shaft to internal gear rings secured to the rollers. The 
change-speed gearing is all cut out of steel and enclosed 
in the engine framing, as shown very clearly in the trans- 
verse section. The changes of speed are effected by a 
single hand lever. In order to ensure a constant speed 
of the engine when used for belt driving a governor is 
fitted. 

The steerage is of the usual worm-and-wheel type, with 





chains attached to¥segments round {the front rollers. 
The fore-carriage head is a large cast iron bracket arranged 
to fit the barrel, and is designed to.suit the fore-carriage 
fork usually provided on Fowler steam rollers. Both 
hind and front rollers are fitted with spring scrapers, 
which are equally effective when the roller is working 
either forwards or backwards. There are two brakes, one 
with shoes acting on the inside of the hind roller rims and 
controlled by a hand wheel and screw, and the other a 
band brake acting on the drum on the fourth motion 
shaft, and operated by a hand lever. Both brakes are 
manipulated from the foot-plate. The roller is fitted with 
a three-tine Allen scarifier, the stress being taken by the 
horn plates and hind axle. 

The fuel and water tanks are placed inside the locomo- 
tive barrel. The radiator is fitted underneath the fore-car- 
riage head, and is thus protected from injury, and the water 





} 
| 


circulation from the tank to the radiator is effected by a | 
rotary pump. The roiler, without the scarifier, weighs | 


about 12 tons. 








CLEAR WAY PUMP VALVE. 


THE ingenious pump valve illustrated below has been 
devised by Mr. E. C. Bowden Smith, of Cairo, to overcome 
several defects which exist in the ordinary leather flap 
valve as used in crude sewage pumps. It has been tried 
for twelve months or more on a 12in. by 12in. single-acting 
triple ram pump discharging gritty street drainage effluent 
with a head of 290ft., and no repairs have been needed, 
whereas with the old type of valve over 100 were destroyed 
per year. 

The special features of the valve are the absence of a hinge 
pin, the excellent guiding and the clear opening. In the 
illustration it is shown in both the open and closed positions. 
The valve consists of a circular metal disc A, on which is 
cast a heavy arm B, terminating in two projecting pins C 
at right angles to the arm B. In the underside of the arm 
B is a recess D, which rests on a corresponding ridge E 
cast on the back of the valve seat G. On the upper surface 


of the valve A are cast two stops H, which are disposed in | 


such a manner as to engage with the extremities of the two 
lugs J cast on the valve seat G when the valve is fully open. 
In this example a leather or composition face K is fitted 
to the underside of the valve by means of the combined 
stud and washer L. By this means it is clear the face K 
can be easily and rapidly replaced. 


It is obvious that, as the valve is lifted by the fluid, the 


space between the lugs J form the guide in which the arm 
B works, thus obviating all chance of side motion. The 
recess D resting on the ridge E prevents the valve from 
having any tendency to slip either forward or backwards 
when closed. Furthermore, by this means is obtained a 
maximum aperture at one extremity of the valve with a 
minimum of turning motion at the other. Also, it must 


be noted, that any wear taking place at the point of contact 
D does not affect the water-tightness of the valve face upon 
the seat, as the valve is entirely free to the pressure exerted 
by the fluid. ‘ 








When the valve is in operation arm B slides backwards 
as it rises, and the pins C are of a necessity depressed. At 
its maximum opening the valve is absolutely rigid with the 
seat by reason of the stops H engaging with the lugs J at 
the points 1 and 2, and the pins C at 3 and 4, that is, six 
points in all. To remove the valve from its seat, the front 
must be kept depressed while the pins C are raised, at the 
same time the whole disc is pushed backwards till the point 
M comes in contact with the underside of the lug J, when 


| it will be found that the pins C are clear of the projection 














Plan Open. 
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Elevation. 
CLEAR-WAY PUMP VALVE 


N. By continuing to raise the pins C whilst keeping the 
front of the valve depressed, the whole disc can now be 
drawn forward, the pins C sliding over the back of the lugs 
J by reason of the curve O, and thus the arm B is easily 
withdrawn from the guide. To replace the valve the 
reverse process is required, and the projection P prevents 
the valve from coming to rest in a faulty position. 

The great ease with which the valve can be removed and 
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| 
replaced is a strong point in its favour. There is no hinge | form one unit, as in a tank engine, and the tender may be 


pin to be withdrawn, no unscrewing of nuts, removal of | regarded as a huge coal bunker and rear tank carried on | 

| frame of the engine. 
| right exhausts into a receiver from which the steam is 
| the footplate of the cab. The engine is, in fact, of the | 
| 2-8-8-8-2 type in wheel arrangement, having a small | 
| two-wheel carrying bogie under the front end of the engine | 


separate frames, to give necessary flexibility in such 


split pins, or anything of that kind, and we understand | pe cee erage Rb sea. 


that a valve can be lifted out even under water or mud and 
in almost inaccessible positions without difficulty. 








| frame and another at the extreme rear of the tender. 
| The engine is not intended for pulling trains over a 


A SIX-CYLINDER COMPOUND LOCOMOTIVE— 
ERIE RAILROAD. 

THE traffic conditions of American railways have led | standard goods train hauled by a 2-8-0 engine requires 
to many extremely interesting developments in the way of | two 2-8-0 engines and a Mallet as combined banking 
enormously powerful locomotives to handletrains of several | engines. The one “ triplex ” Mallet will do the work of 
thousand tons on divisions where gradients aresevere. Under | the three present engines on the bank. It is coupled into 


| division of the railway, but will do duty as a banking | 
| engine on a long gradient of 1 in 95, where at present the | 


are at about the middle of the boiler and drive the middle 
group of driving wheels, which are carried in the rigid main 
The high-pressure cylinder on the 


delivered to the low-pressure cylinders of the front driving 
bogie, and then discharged to the funnel. The high- 
pressure cylinder on the left exhausts into a receiver 
supplying the low-pressure cylinders of the rear driving 
bogie under the tender. The exhaust from these cylinders 
is delivered to a feed-water heater under the tender frame, 
passing through a set of thirty-one tubes 2}in. diameter 
and 2ft. long set in the water drum of the heater. From 
this the steam passes to a vertical exhaust pipe at the 
rear of the tank. 

All the valves are of the inside admission piston type, 











380-TON BANKING LOCOMOTIVE—ERIE RAILROAD 


the middle of the train, thus reducing the stresses in the 
couplings and drawbar arrangement and avoiding any 


these conditions the ‘heaviest locomotive in the world”’ isa 
recurring event, and the Mallet duplex locomotive has 





heen developed to a machine of almost incredible size and 
power.. And just when the Mallet locomotive seemed to 
have reached its maximum development under limitations 
of loading gauge and axle loads, a new development has 
been made by adding a third pair of cylinders and a third 
group of driving wheels, room for which is made by placing 
them under the tender. Mr. Sturrock’s steam tenders on 
the Great Northern Railway are matters of history ; but 
while the idea is not new, its application in the present 
arrangement is certainly remarkable and noteworthy. 
In this new monster locomotive the engine and tender 





tendency to “‘ buckle’’ the train in the middle due to 
excessive pushing force in the rear. Although the total 
wheel base is 90ft., the wheel base of each group of driving 
wheels is only 16ft. 6in., and the engine can traverse curves 
of 360ft. radius. No less than 89 per cent. of the weight 
of engine and tender is carried on the driving wheels. 
The engine is not triple-expansion, but each high- 
pressure cylinder serves two low-pressure cylinders. All 
the cylinders are the same size, 36in. diameter and 32in. 
stroke, which gives a volume ratio of 1 to 2 for the high 
and low-pressure cylinders. The high-pressure cylinders 











operated by the Baker-—Pilliod valve gear, which takes 
its motion from a return crank on the driving crank pin 
and from a connection to the crosshead. The three sets 
of valve motion are regulated simultaneously by a com- 
pressed air reversing gear. The third axle of each group 
is the main driving axle. The frames are of vanadium 
cast steel. 

The boiler is of immense size, 8ft. diameter at the smoke- 
box end and 9ft. at the dome, which is at about the middle 
of the barrel. The dome is only 13in. high above the 
boiler and is 33in. diameter, with a regulator having the 
valve in the top. The safety valves are placed in a smaller 
dome and the whistle and bell are mounted on the side of 
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the boiler top on account of the limited clearance height 
available. There are two sandboxes, also mounted on 
the sides of the boiler top. The fire-box has convex sides 
and a curved crown sheet, with radial stays for the crown 
and a large number of flexible staybolts. A combustion 
chamber 4ft. 6in. long forms an extension of the fire-box 
and serves to shorten the length of the tubes. Before this 
chamber the fire-box is closed by a brick wall and brick 
arch, so that all products of combustion are compelled to 
flow back and then over the arch before passing to the 
chamber and the tubes. The coal is fired mechanically 
by a Street mechanical stoker, which delivers the coal at 
three openings in the back head—one above and the others 
beside the fire door—and scatters it over the entire area 
of the grate by means of steam jets. The blast pipe is 
variable in section from Tin. by 9in. to Tin. by 3in., having 
a pair of deflectors. The funnel is 22in. diameter and 
extends down into the smoke-box, where it is surrounded 
by the spark arrester netting. 

The steam from the regulator is led to a Schmidt super- 
heater having 1584 square feet of surface, which is said 
to be the longest yet made for locomotives. The feed- 
water heater has been mentioned already and is designed 
to supply the boiler with water at not less than 200 deg. 
Fah. It is served by two single-acting hot water pumps 
having Tin. plungers with 10in. stroke. These are bolted 
to the high-pressure spectacle plates and driven from the 
crosshead through lever connections. Two injectors 
supply cold feed water from the tank when the engine is 
standing or the pumps cannot supply sufficient water. 
Lubrication for the driving wheel flanges is provided for 
the first wheels of the front group, the first and last 
wheels of the middle group, and the last wheels of the 
rear group. 

The engine was designed and built by the Baldwin 
Locomotive Works, of Philadelphia, the design being made 
to meet the requirements and suggestions of Mr. William 
Schlafge, general mechanical superintendent of the Erie 
Railroad. The triplex compounding system is the inven- 
tion of Mr. George R. Henderson, consulting engineer for 
the builders, and has been patented by him. The leading 
dimensions of this notable locomotive are given below. 
36in. X 32in. 


Cylinders, high-pressure, two . . 
36in. X 32in. 


Cylinders, low-pressure, four .. 


Driving wheels, twenty-four 5ft. 3in. 
Front bogie wheels, two .. 2ft. 94in. 
Rear bogie-wheels, two 3ft. 6in. 
Wheel base— 

Each driving bogie 16ft. 6in. 

Sa 71ft. 6in. 

Total, engine and tender 90ft. 
Length overall... .. .. .. 102ft. 9in. 
Width over cab pee eis. 10ft. 8in. 
Height to centre line of boiler 10ft. 7in. 
Height to top of funnel oe 16ft. 3}in. 


Weight— 


On driving wheels. . 340 tons (long) 






Total, with tender. . 380 tons 

On front bogie hee ern 14.3 tons 

On first driving group .. 111 tons 

On second driving group 113 tons 

On third driving group 115.5 tons 

On trailing bogie .. .. .. 26.5 tons 
Driving axle load, minimum .. 25.7 tons 
Driving axle load, maximum .. 30 tons 
Boiler, diameter Ke Sit. to 9ft 
Smoke-box, length ..... .. .. .. «~. &ft. lin. 
Fire-box, at foundation ring .. .. .. .. 13ft. 6in. x 9ft. 
Grates, length to brick wall .. .. .. .. 12ft. 
Tubes— 

Number .. 326 

Diameter 2tin. 

Length 24ft. 
Superheater tubes— 

Number .. .. 53 

Diameter 5gin. 

Length 24ft. 
Heating surface— 

ar 6418 square feet 

NS ae eee 88 square feet 

Fire-box and combustion chamber 380 square feet 

Total Site ine beraes.. “lai seh 6886 sc uare feet 
Superheating surface ae ee 1584 square feet 
Total equivalent heating surface .. .. .. 9262 square feet 


90 square feet 
210 Ib. per sq. in. 
16 tons 

10,000 gallons 
160,000 Ib. 


Grate surface 
Steam pressure .. 
Coal in tender 
Water in tender. . 
Tractive effort 








BOOKS OF REFERENCE. 


Ir is a somewhat difficult matter to forecast the trend 
of events during the present year, yet we find that the 
** Business Prospects Year-book ” has made its appearance 
as usual. This annual volume, now in its ninth year of 
issue, is published by the Business Statistics Company, 
Limited, of 12, James-street, Cardiffi—London agents, 
the Financial Times, 72, Coleman-street, E.C.—price 
10s. net, and it endeavours to predict what will happen 
to coal, iron, copper, tin, tin-plates, oil, the money market, 
shipping, English, American and Argentine rails, wheat, 
cotton, and rubber during each twelve months. It is 
impossible, of course, to say if the prophecies for this year 
will be fulfilled ; but this, at any rate, may be said, that 
they appear to be remarkably shrewd. The prediction 
of the rise in the price of iron has certainly proved correct. 


A copy of the 1915 edition of the “‘ Guide to South and 
East Africa ’’—published at 1s. net by the Union-Castle 
Mail Steamship Company, Limited, 3 and 4, Fenchurch- 
street, E.C.—has been sent to us. This annual volume, 
while purporting to be specially for the use of tourists, 
sportsmen, invalids and settlers, has, as we have pointed 
out in former issues, some interest for engineers, in that 
it gives a considerable amount of information regarding 
the mining of gold, silver, copper and other metals and of 
coal. Data concerning railways, irrigation, lumber and 
forests are also given. 








Royat Instirvution.—On Tuesday next, March 2nd, at three 
o’clock, Professor W. J. Pope will begin a course of two lectures 
at the Royal Institution on ‘* Colour Photography ’’—scientific 
applications—(1) Photographic Appreciation of Colour in 
Monochrome ; (2) Photography in Natural Colours; and on 
Thursday, March 4th, Sir Herbert Warren begins a course of 
two lectures on ‘‘ Poetry and War.” The Friday evening 


discourse on March 5th will be delivered by Professor E. B 
Poulton on ‘‘ Mimicry and Butterflies,” and on March 11th by 
Sir Rickman J. Godlee on “‘ Back to Lister.” 





PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Dearer and Dearer Steel. 


THERE is an extraordinary condition of shortness 
of supplies in the steel branch. One of the leading firms 
in the district states that during the past week it refused 
orders for 20,000 tons of bars, tees and channels. It 
could have fixed its own terms, but could not give deliveries 
before next June. A 10s. per ton advance would have 
been willingly agreed to. Other steel makers are also 
unable to undertake any orders at present; they have 
not cleared specifications of supplies promised last 
December. A large Yorkshire firm which has done a good 
trade here has just withdrawn quotations for local cus- 
tomers. Other steel concerns are likewise compelled to 
quote subject to their facilities to execute orders, and 
the prices arranged must be the market value at the time 
of delivery. A considerable volume of home business 
could be transacted in all kinds of steel, and there are 
offers by export houses for steel bars and plates, but they 
have to be declined for the sole reason that the books are 
too full already. In many cases besides that just men- 
tioned price lists have been withdrawn, and all business 
is the subject of direct quotation against specifications. 
Prices have been further stiffened this week by the decision 
of the very important meeting of the Scotch and North- 
East Coast Steelmakers’ Associations on Friday of last 
week to advance the price of boiler plates for export and 
delivered Lancashire for the home trade 10s. per ton. 
The price of ship plates for export remains unaltered, 
but angles delivered in the northern area were advanced 
by the meeting 2s. 6d. per ton. Current demand was 
described at the conference as ‘* enormous,’”’ and apparently 
very high prices may be anticipated for as long as the 
war lasts. The Midland Steelmakers’ Association is 
concerned very little directly with this decision, since 
the make of plates in Staffordshire is very small, being 
confined to one or two firms. But the effect of the resolu- 
tion is considerable as further strengthening local makers, 
position. Alfred Hickman, Limited, have this week 
favoured me with their current prices, which are :—Bars, 
rounds, £9 5s. (basis), and angles £8 15s. (basis), less 2} per 
cent. Billets the firm quotes £6 7s. 6d. to £6 10s. net, 
and sheet bars the same. The Earl of Dudley’s Round 
Oak Iron and Steel Works quote me mild steel as :— 
Angles of 6 to 12 united inches, £8 10s.; tees, 6in. to 10in., 
£8 17s. 6d.; flat bars and channels, £8 15s.; bars, rounds, 
of 2in. to Tin. diameter, £9; and squares, 2in. to 5in., 
the same; joists, £8 15s.: and rounds and squares, 
of ,*,in. to ]{in., £9 5s. per ton. Compared with quotations 
ruling three months ago, current prices of some makers 
on the Birmingham market evidence the very modest 
advance of only 20s. to 25s. per ton, but some of the largest 
makers demand as much as 35s. advance on manu- 
factured material, and are freely getting it. Only small 
imports are coming in from the United States to supple- 
ment the home production of raw steel. The material is 
urgently needed in local manufactures. Some consign- 
ments have been lying quite near at hand, yet beyond 
reach for lack of rail transport. The American material is 
quoted at about £6 to £6 5s., c.i.f., on this side easy, 
while native bars and billets are quoted £6 10s. for 
Bessemer, and up to £7 for Siemens qualities, delivered 
Birmingham. 


Finished Iron Demand and Values 


Staffordshire bar iron values are very firm. 
Makers of marked bars are assured of regular employment 
for some time, but they are anxious to see the general 
position consolidated before they interfere with the basis 
of £9. Recent price movements have disturbed the normal 
relation between marked bars and the lower grades, the 
advantage resting with makers of unbranded iron, who 
have adjusted rates to the increased strength of the 
market. When the stability of the higher range of values 
of merchant bars has been more fully tested, the Stafford- 
shire list houses will no doubt review the position, but 
at present there is no indication of an early revision of 
the standard. Good South Staffordshire merchant bars 
sell at £8 5s., and some business is passing at even above 
that figure, say. £8 10s. per ton. North Staffordshire 
makers have stiffened their quotations for crown bars, 
probably in sympathy with the strong position taken up 
by Lancashire mills. North Staffordshire crown bars 
on Birmingham Exchange are now quoted £8 10s. mini- 
mum, and £8 15s. is generally asked. Makers of South 
Staffordshire common iron fully maintain their quotations, 
and in some cases want 2s. 6d. more on the week. Nut 
and bolt iron is in the neighbourhood of £8 2s. 6d. The 
minimum for gas strip is £8, and some makers ask 2s. 6d. 
and 5s. higher. Business remains contracted in the sheet 
branch, but increasing cost of production is driving 
prices up rapidly. Makers have further advanced their 
quotations about £1 for galvanised sheets, making the 
minimum for export business £14, f.o.b. Liverpool. To 
the home trade £14 10s. to £14 15s. is quoted. The high 
cost of production, however, leaves a very bare margin 
of profit on the meagre turn-over. No relief is forthcoming 
in the stringency which marks the spelter market, and 
steel sheet bars are scarce and dear. Prices for galvanised 
extras are quoted as follows : 26 gauge, £15 10s.: 28 gauge, 
£16 5s. All ironmasters have to face such difficulties 
with regard to freight, fuel and labour, that they are not 
prepared to commit themselves far ahead, while with 
their immediate wants satisfied—at any rate, as far as 
iron is concerned—consumers are content to await the 
future, in the conviction that valuas of iron will not go 
materially higher. That, on the other hand, they will 





not move much lower for some time, the present costs of 
material and labour seem equally to guarantee. 


New Pig Iron Quotations. 


Prices of pig iron have shown a slight fluct ating 
tendency, but they are steady. Stocks are low, and most 
of the smelters are well sold. At some of the furnaces 
difficulty is still experienced in making an output adequate 
tothe demand. There are many complaints that deliveries 
cannot be relied upon. South Staffordshire makers show 
no eagerness to sell. The price of common grade forge 
iron is steady at 55s., while part-mine iron is worth about 
60s., and best all-mine fetches 80s. to 82s. 6d., with 9s. 
for foundry sorts. Quotations which I have obtained this 
week from some of the leading South Staffordshire firm, 
show that, compared with the prices prevailing at the 
middle of November, the market prices of part-mine iron 
are up 5s. to 6s. per ton, and the same remark applies to 
hot air all-mine iron. But it is significant that current 
rates on part-mine material are not so high by 2s. 64d, 
per ton as the figures to which pig iron was suddenly 
rushed up in the first fortnight of August after the declara 
tion of war. William Roberts, Limited, of the Tipton 
Green Furnaces, have handed me their present prices as - 
—Part-mine forge iron, 60s.; and foundry qualities, 
66s., 65s. and 64s. for Nos. 1, 2 and 3 respectively. T. and 
I. Bradley and Sons, Limited, Darlaston Blast Furnaces, 
quote :—Part-mine iron, forge, 60s., and foundry, (5s; 
and all-mine hot-blast, 65s. to 85s. for forge and 72s. 6d, 
to 92s. 6d. foundry. All-mine iron quotations are supplied 
by the Lilleshall Company, Limited, Shropshire, as :— 
Hot-air forge, £3 17s. 6d. and foundry £4;  cold-air, 
£6 10s. forge and £6 12s. 6d. foundry. Northampton 
makers state that they have offers of more business than 
the limits of production enable them to entertain. heir 
quotations range from 56s. upwards. Derbyshire smelters 
are in a very strong position, and in a cramped market 
were able to command 60s. to 61s. The Islip Iron Company, 
Limited, quotes at date :—Forge iron, 57s., and foundry 
numbers, 65s., 63s. and 61s., for Nos. 1 to 3, delivered 
Birmingham or equal. These prices, compared with the 
rates prevailing in the middle of November last, show an 
advance of 4s. per ton, but they are easier than in August 
last by 3s. per ton. The producers of raw iron have to 
divide the blame for insuflicient supplies of fuel at date, 
with the collieries and transport service, but it is pretty 
apparent that the transport problem is the chief con- 
tributory cause. The miners’ leaders in the Black Country 
and Cannock Chase coalfields deny that the coal-getters 
are responsible for the derangement of manufacturing 
industry. 


North Staffordshire Steel and Iron. 


In North Staffordshire the output of manu- 
facturers is almost wholly connected with war material 
of various kinds. Shell steel is being manufactured in 
large quantities, and contracts which extend into June 
next have been booked. Little business is being done in 
finished iron, and crown bars and iron plates are still 
quoted at £8 5s. and £9 5s. per ton respectively. Pig iron 
is being smelted in considerable quantities, but sales 
outside the district are of little account. There is a good 
demand for all classes of coal, and colliery owners com- 
plain that in spite of the difficulties they are meeting, 
because of a diminished output, they cannot get the men 
to work regularly. 


Export Trade Licences and a New “Trust.” 


Birmingham manufacturers who desire to carry 
on trade with foreign countries, and where possible to 
oust German goods, are finding themselves in difficulties 
at every turn. Manufacturers have to get shipments 
licensed, and there are very large consignments of all 
classes of goods held pending replies from the Exports 
Committee sitting in London. Holland and the Scan- 
dinavian countries afford a valuable market for Bir- 
mingham goods now that German competition is 
eliminated. Birmingham firms have this week received 
an intimation that to facilitate shipping to Holland, the 
‘** Netherlands Overseas Trust Corporation”? has been 
formed. The object is to give the Government an ample 
guarantee. The arrangements between the trust company 
and the Government are said to be complete, and any 
goods consigned to the former will be considered by the 
authorities as in order, though licences for export must 
still be obtained. With regard to articles on the con- 
traband list, the Government, it is now officially intimated, 
refuses to grant any export licence unless the goods are 
consigned through the new company. It is expected 
during the next few days largely to increase Birmingham's 
export of many classes of goods to Holland by this some- 
what remarkable means. A good many consignments to 
other countries have been hung up by the Exports Com- 
mittee, and shippers complain that sufficient discrimina- 
tion is not exercised, goods which could not conceivably 
assist enemy countries being held up for weeks together. 








LANCASHIRE. 
(From our own Correspondenis.) 


MancuesterR, Thursday. 
An Easier Market. 


THE attendance on the Iron Exchange on Tuesday 
was of a large and representative character. There was, 
however, again an easier feeling to note in pig iron, but 
steel and semi-products were still strong. Manufactured 
copper was the turn higher, but there was not much 
change in sheet lead and English tin ingots. 


Quotations. 


Staffordshire No. 3 foundry, 63s. to 64s.; Derby- 
shire, 66s.; Northamptonshire, 66s.; Middlesbrough, open 
brands, 66s. to 67s. Scotch: Gartsherrie, 76s. 6d.; Glen- 
garnock, 75s. to 76s.; Eglinton, 75s. to 76s.; Summerlee, 
76s. 6d., delivered Manchester. West Coast hematite, 
100s.; East Coast ditto, 92s. 6d., both f.o.t. Finished iron : 
Bars, £8 15s.; Lancashire hoops, £10; Staffordshire ditto, 
£10; sheets, £9 12s. 6d. Steel bars, £9 to £9 5s.; steel 
hoops, £9 15s.; plates for tank, girder, and bridge work, 
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48 15s.; English billets, £6 15s.; cold drawn stéel, £11 10s. 
to £11 15s. Copper: Sheets, strips, &c., £84 per ton, 
small lots 103d. per pound ; rods, £84 per ton, small lots 
104d. per pound; tough ingots, £70 to £70 10s.; best 
selected, £70 to £70 10s. per ton. Copper tubes, 11}d.; 
solid-drawn brass tubes, 9$d.; brazed brass tubes, 11d.; 
condenser tubes, 103d.; condenser plates, 84d.; rolled 
brass, 8}d.; brass turning rods, 84d.; brass wire, 9d.; yellow 
metal plates, 8d.; rods, 9d. per pound. Sheet lead, £24 10s. 
per ton, English tin ingots, £185 per ton. 


Lancashire Coal Trade. 


Owing to Tuesday being the annual meeting on 
the Coal Exchange there was a much larger attendance 
of members than usual. So far as business was concerned, 
there was no change in the position of house coal and engine 
fuel as compared with last week. Regarding the minimum 
prices in the Sheffield district, it had no effect on our 
Exchange. Shipping rates continue very strong and high 
prices ruled. 


The Engineering Trades. 

The state of the engineering trades in this district 
is well reflected by the shortage of workers, which is be- 
coming more and more acute. Fancy wages offered by 
armament firms and Government departments are adding 
very materially to the difficulty of keeping skilled labour, 
while recruiting is still being actively pursued among 
engineering workers. Much dissatisfaction has been caused 
by the publication by the local recruiting office of instruc- 
tions from the War-office with regard to the firms which 
are employed on Government work. Formerly the work- 
people of some eighty firms in this neighbourhood were 
listed as unavailable for recruiting purposes on the above 
ground, but a new list has been sent down by which the 
number has been reduced by more than one-half. Many 
of the firms now excluded are very actively engaged 
directly or indirectly on the production of war material, 
and are at a loss to know the reason for the War-office 
action. The following is a list of the firms whose men are 
exempt from active service :—Armstrong, Whitworth 
and Co., Limited, Broughton Copper Company, Crossley’s 
Motors, Limited, Vulean Motor and Engineering Company, 
Limited, Widnes Foundry Company, William Muir and 
Co., Limited, Butterworth Bros. and Co., J. P. Hall and 
Co., Limited, Yates and Thom, Limited, Partington Steel 
and Iron Co., Limited, Tweedale and Smalley, Limited, 
Samuel Marsden and Sons, Limited, Francis Morton and 
Co., Limited, British Westinghouse Company, Ince Iron- 
works, Limited, Ferranti Limited, Harrison Patent Knit- 
ting Machine Company, Limited, Vickers Limited, and 
Dick, Kerr and Co., Limited. I could add another dozen 
or more firms, 75 per cent. of whose output at least is in 
connection with armament work, but whose men will be 
liable to the attentions of the recruiting sergeants unless 
the Government speedily adds their names to the exempt 
list. 


Wages Increase. 

Applications for increases in wages are pouring 
in. Organisations representing very nearly all branches 
of municipal labour, including gas workers, tramway men, 
labourers, &c., are all pressing for increases to meet the 
extra cost of living, and I understand that the Federation 
of Engineering Employers has had similar applications 
to contend with during the past few days. The matter 
has been placed in the hands of a committee, and it is 
expected that a satisfactory settlement will be effected. 
The dispute between the Ship Canal Company and the 
dockers has been satisfactorily settled by the promise of 
an advance of Id. per hour. 


Public Electricity Supply. 


In the course of a lecture given at the Manchester 
University on the above subject by Mr. S. L. Pearce, 
M. Inst. C.E., the city electrical engineer, the author, in 
referring to the projected new generating station, said 
that the idea of erecting power stations close to collieries 
was not one that had so far found much favour in this 
country for stations employing steam generating plant, 
as supplies of water for condensing purposes on a large 
scale were in the majority of cases non-existent there. He 
said it must also be remembered that transmission of 
electrical energy by cable was not in every instance 
cheaper than transit of fuel by rail, canal, or sea. Speaking 
broadly, Mr. Pearce said the capital costs per unit of supply- 
ing capacity fell as the size of the station increased and 
varied between £20 per kilowatt for a 5000-kilowatt station 
and £10 per kilowatt installed for a 100,000-kilowatt 
station. Many things conspired to influence the figures, 
and stations existed of less than 100,000-kilowatt capacity 
which had been erected for less than £10 per kilowatt. 
He cited as examples of the capital costs of large repre- 
sentative modern stations in localities widely different 
the station which was designed, but never built, for the 
London Couniy Council some six years ago, on the one 
hand, and the new Manchester station on the other. The 
estimated cost of the former was £12.26 per kilowatt 
when operating at the working load of 120,000 kilowatts, 
and the Barton station £11.09 per kilowatt when 
working at the rated load of 160,000 kilowatts. 
Speaking generally, the cost of electrical machinery 
had fallen in recent years, owing largely to the adoption 
of steam turbines and also to the increase in the size of 
generating units. Mr. Pearce intends to adopt only two 
sizes of turbo-generators at Barton, one of 15,000 kilowatts 
and the other of 25,000 kilowatts, and the water-tube boilers 
will have the extraordinary capacity of 50,000 lb. of steam 
per hour. 


Corporation Workpeople and Recruiting. 


The total number of corporation workers that 
had joined the colours up to the end of last year was 
2898, out of a total of 15,000 permanent workers and 6400 
temporary workers. About one-half of the number has 
been recruited from the tramways department. 


Manchester Association of Engineers. 


On Saturday next a paper will be read before the 
members of the above society by Mr. Robert Onions on 
** Modern Ironfounding.” 





Barrow-t1n-FurneEss, Thursday. 
Hematites. 

Throughout this district there is a busy state of 
affairs in the hematite pig iron trade. The volume of 
iron being made is large and the whole of the iron so pro- 
duced is going into prompt consumption. Locally the 
requirements of users are well maintained, and from present 
appearances this is likely to be the case for some time to 
come. On general account there is a good demand for 
iron and makers are doing a highly satisfactory business. 
Their order books are well filled. Most of the business being 
done is for prompt deliveries of iron, for there is no rush 
to place for future delivery, having in view the present 
high prices. These prices, however, have again eased 
down, and now makers are quoting 93s. per ton net f.o.b. 
for parcels of mixed numbers of Bessemer iron. Special 
brands of iron are in good steady demand and are quoted 
at 98s. per ton. Warrants are idle at 87s. 6d. per ton 
net at mines. 


Iron Ore. 

The iron ore trade is well employed in most parts 
of the district. There is, however, some slackness at 
Lindal Moor, but that has nothing to do with supply and 
demand. A large output is being maintained of high-class 
ores, Which are being sent all over the country. Prices 
are still high with average qualities at 23s. to 25s. per ton, 
and the best ores are at 30s. to 32s. 6d. per ton net at 
mines. Spanish ores are being delivered at 27s. 6d. to 
30s. per ton. 


Steel. 

The steel trade is busy in every department. 
The rail mills at Barrow and at Workington are keeping 
up a good output, much of which is for home buyers. 
Heavy sections of rails are at £7 to £7 2s. 6d. per ton. 
Light rails are a steady business at £8 to £8 10s. per ton. 
Heavy tram sections are quoted at £8 per ton. The 
latter represents a limited business. The plate mills at 
Barrow hold some orders and are well employed. The 
demand is good on local as well as general home account. 
Ship-plates are at £8 10s. to £8 12s. 6d. per ton, with 
boiler-plates at £9 5s. to £9 10s. per ton. Billets are 
being sent to South Wales and the current value is £6 10s. 
per ton. Hoops represent a fair business at £10 5s. per 
ton. 


Shipbuilding and Engineering. 
These trades present no new features that can 
be recorded. The engineering shops are particularly busy. 


Fuel. 

Coal is in brisk demand at 20s. per ton for good 
steam sorts. Coke is in full request, with East Coast 
qualities at 20s. to 23s. per ton delivered. Lancashire 
coke is at 17s., and Welsh sorts at 17s. 6d. delivered, but 
are not being used at present. 








SHEFFIELD. 
(From our own Correspondent.) 
A Maximum Coal Price. 

OnE of the most interesting features of the week 
in this district has been the surprise sprung upon the coal 
market by Sir Arthur Markham, M.P., and Mr. R. Armitage, 
M.P., and those associated with them on the directorates 
of the Brodsworth, Hickleton, Bullcroft, and Oxcroft 
Main Collieries. These South Yorkshire collieries raise 
between them in normal times more than 4,000,000 tons 
of coal, and at a meeting of the Brodsworth Main on Mon- 
day it was decided “‘ in view of the very outrageous prices 
which are being talked of for coal, that this colliery, 
together with the Hickleton Main Colliery, the Bullcroft 
Main Colliery, and the Oxcroft Main Colliery, should not 
sell at a price exceeding 15s. per ton at the pit for any 
description of coal.” These four companies must be 
admittedly a powerful factor in the question of prices, 
but whether they will prove sufficiently powerful to effect 
the object which Sir Arthur Markham—who, it will be 
remembered, arranged some months back for a large 
quantity of coal to be sent to London from his pits and 
retailed to the poorer classes there at a fixed rate—has 
in view is another matter. Take best steam hards. It is 
quite true that of late they have been running up to 
alarming proportions in quoted value, but one has to dis- 
tinguish between such quotations and the actual price 
being paid for coal delivered under contract. In other 
words, although best steam hards were quoted last week- 
end at 18s. to 20s. per ton, these prices could only apply 
to ‘‘free coal,’’ or coal available for the open market 
after contract commitments had been satisfied, and as 
there is really comparatively little so available the high 
figures quoted lose their significance proportionately. 
At the same time, of course, consuming firms not engaged 
on Government work which have been caught short, 
and firms which find their contract deliveries insufficient 
for present purposes under the heavy demands of the 
Government, have had to buy upon the open market at 
the high prices of which Sir Arthur complains, and these 
firms, if the plan succeeds, will, naturally, experience 
much relief. 


The Manufacturers’ Point of View. 


That, at any rate, appears to be the attitude of 
many of the collieries in this district outside the four 
specially named. They have received the maximum plan 
with rather studied reserve, and where an opinion is 
expressed at all it has been to suggest that the Brodsworth 
group will be unable to exercise the influence on the market 
which has evidently been anticipated for the plan. Two 
things seem plain. It would have been decidedly better 
could all the chief colliery owners have united in the 
course taken by the Brodsworth group, and the air would 
have been clearer had the latter’s announcement included, 
not merely a general maximum of 15s., beyond which no 
coal raised from the four collieries will be sold at pit, but 
a maximum price for each quality of coal so raised. Now 
let us look at the matter from the consumers’ point of 
view. Here Sir Arthur has only warm endorsement of 
his proposal. In previous letters I have pointed out that 





if fuel continued soaring upward in values it would mean 
the closing down of some of the smaller works not engaged 
on Government orders, so that the 15s. maximum idea has 
been hailed by these, and by manufacturers generally, 
as a measure of considerable relief. There are clauses in 
all coal contracts protecting the collieries in periods of 
stoppage, and as productions are now from 20 to 30 per 
cent. smaller through the large number of miners drawn 
to the colours, contract deliveries have been reduced. 
The railway and other very large consumers may be 
obtaining 80 per cent. of their contract deliveries, but 
smaller customers have to be content—some of them at 
any rate—with a considerably less percentage. An official 
of one representative firm assured me that they were only 
getting 55 per cent., and in an extreme case of which I 
have heard the delivery is only 25 per cent. of the amount 
contracted for. In all these cases, of course, the balance 
has to be purchased on the open market at current rates. 
In the extreme case quoted the manufacturer’s contract 
is stated to be for 13s. 10d. delivered at Sheffield works, 
whereas he has now, on the open market, had to pay 
21s. 6d. station. In the other instance mentioned the 
contract price was 15s. and the balance of requirements 
is now being obtained on the open market at 18s. I men- 
tion these cases to show what a maximum of 15s. pit would 
mean to such firms ; but there is a feeling prevalent that 
if no other remedy can be found for the rising prices the 
Government may step in, order the suspension of all 
contracts during the war, adjust the market and fix maxi- 
mum prices according to grade of coal. There may, of 
course, be nothing in it but “ talk,” and it may possibly 
be that Sir Arthur’s action is a feeler on behalf of the 
Government. Anyhow, another week or so will make the 
position much plainer. 


Round the Works. 


Included in the fresh oversea business booked— 
the volume of which, from what one hears, is about an 
average for these times—are very good tonnages of steel 
for Lisbon, Vancouver, Port Swettenham, Coronel, Mel- 
bourne, Maceo, Chemulpho, Colombo, Bilbao, Buenos 
Ayres, Chicago, and New York, beside other places in the 
States; files for San Francisco, Calcutta, Moulmein 
(Burmah), Rosario, and San Thome; sheep shears for 
East London; jute knives for Calcutta; electro-plate 
for Bombay ; cutlery for Brazil, Algoa Bay, and Bombay ; 
drills for Calcutta and Bombay; saws for Moulmein ; 
springs for Rangoon; and tools for Buenos Ayres and 
Calcutta. Regarding saws, makers generally do not seem 
to be overwhelmed with orders except on Government 
account, and since August they have supplied enormous 
quantities to British arsenals and to those of our Allies. 
For spades and shovels and other implements, such as are 
used for entrenching purposes, military contracts are so 
heavy that general business has often to be refused and 
hammers for engineers are a very free market. Makers 
of heavy forgings appear to be well off for orders, but 
crucible departments are not too fully occupied. The 
reference above to sheep shears reminds me that the period 
for the exportation of these things to Australasia and else- 
where has been entered upon and a profitable season had 
been anticipated. It is quite likely, however, that these 
hopes may be in part, at any rate, disappointed, for sheep 
farmers in some parts of the Commonwealth have expe- 
rienced a rather severe drought, which must, of course, 
interfere with requirements in the way of shears ; though, 
on the other hand, California has just now made some big 
purchases. 


The Situation as a Whole. 


As to the position of the iron and steel industry 
as a whole I still hear of rather attenuated order books, 
but such cases are comparatively few and invariably 
occur where firms have been unable to adapt their plant 
to the manufacture of war material in one form or another. 
Even so, it seems almost paradoxical that when so many 
orders are practically going a-begging and when such 
pressure is seen on all hands, there should be any firms 
suffering from a dearth of work. Naturally, most of the 
business now coming forward is of a more or less urgent 
character; that is, wherever possible consumers are 
** doing without ” as much as possible in the present rising 
state of the market, and refuse to be tempted out of their 
reach. It is true that only a small percentage of French 
territory remains in German hands, but, unfortunately for 
France, that percentage includes some of the principal 
iron and steel-producing centres, in consequence of which 
our ally is just now a very large customer for all kinds of 
steel manufactures, many of which, however, she had been 
obtaining from German markets. The spurt of revival in 
trade with Canada has not been very well maintained, 
but from most other parts of the Empire a fair amount 
of business is coming forward, and the United States 
requirements from us continue to improve; but South 
America seems to give very little promise yet, though 
there is no lack of hope that things will right themselves 
in that quarter of the globe sooner or later. In normal 
times the South American market is a very important one 
for Sheffield manufacturers, and so far as America is con- 
cerned whatever orders are sent across to us are more 
than compensated for by the business now being done 
with the Allies by the States in the shape of material used 
in connection with the war. The pressure upon manu- 
facturers here for all kinds of war material, much of it 
quite new to this district, continues unabated, though 
a difficulty is being experienced in obtaining ample supplies 
of steel, and the demand for chrome nickel steel sheets 
—hbullet-proof material, used as armour for military huts 
on the Continent and for motor cars and aerial craft of 
various kinds—is exceedingly heavy. Those who are 
‘‘ within the circle” express themselves as quite satisfied 
with the manner in which the extraordinary needs of the 
moment, from both the War-office and Admiralty point 
of view, are being met, and although there is no doubt 
that with a more adequate supply of labour the path of 
the manufacturer would be less thorny, wonderful things 
are being accomplished as a matter of fact. The British 
public may rest assured about that. If the men working 
the guns are splendid, so are the men making them. 


Where the Shoe Pinches. 
The spot where the shoe pinches is still railway 
traffic. Generally speaking, little of this inconvenience 
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is felt by purely Government consignments, though since 
my previous letter all goods traffic, whether for the Govern- 
ment or otherwise, has been suspended north of Carlisle 
for three days. The block was removed on Monday, I 
believe, since when movements have been expedited as 
much as possible; but what the added congestion has 
meant can scarcely be appreciated by those who have not 
actually witnessed it. There was a hope that the curtail- 
ment of passenger trains meant relief for ordinary goods 
traffic, but I am afraid the wish was father to the thought, 
for from what can be gathered that is certainly not the 
case, non-Government merchandise still having to take 
** pot-luck.” Another thing is, that although the ‘“ paper 
blockade ” is by no means having the effect that Germany 
had hoped for, a certain amount of anxiety amongst 
shipowners cannot be avoided, and manufacturers here 
with consignments for abroad experience much difficulty, 
even when traffic can be received by the railways, in getting 
consignments aboard vessels by which they are to be 
shipped, for the railways, I understand, will only forward 
trattic to the coast when the vessel is actually berthed and 
ready to receive the consignment. However, trying as 
these things are, it is possible that as the various interests 
become more accustomed to the prevailing conditions 
traffic and shipment will work more smoothly. 


Pig Iron and Billets. 


A lull, which some think may prevail for a few 
weeks, has caused an easing off of prices in the West Coast 
hematite market, and whilst 101s. is mentioned for 
Bessemer mixed numbers, delivered Sheftield, which would 
mean about 93s. at the furnaces, 4s. or 5s. lower than that 
has been heard of during the past week. Special qualities, 
of course, command much higher prices and are in demand 
for armament work. Buyers generally, however, have 
gone off the market for the present, having apparently 
bought all they require, and makers are quite busy on 
contract deliveries. East Coast is quoted about 96s. as 
top price, with about the same conditions. Foreign ores 
are arriving better, but there is still room for a good deal 
of improvement. In common irons Derbyshire foundry 
is at about 62s., with forge 3s. lower than that, and 
Lincolnshire basic pig iron has risen under demand to 
76s. Bessemer acid billets are quoted £9 to £9 10s. and 
Siemens about £10, basic billets being strong at £7 10s. 
for hard and £7 for soft makes. 


Fuels. 


At present there seems to be not the slightest 
sign of any easier tendency in the steam coal market. 
The local demand for industrial consumption keeps on an 
exceptionally heavy scale, and some of the large works 
experience a difficulty in securing sufficient supplies for 
their enormous requirements, having to buy a consider- 
able tonnage on the open market. The high pit prices and 
the stiffer freights ruling have had a detrimental effect 
on shipping business, especially at the Humber ports. A 
fair tonnage is still being dealt with at the Mersey ports. 
Prices are firmly held and it is no uncommon thing for 
20s. per ton at pit to be paid for best hard coal for prompt 
delivery of accommodation supplies. Outputs appear to 
be steadily decreasing week by week, with the constant 
recruiting now proceeding in the mining districts. In the 
smaller fuels the colliery position is very strong, especially 
with regard to washed fuels and the better qualities of slack. 
In some cases current prices are practically double those 
at which contracts were arranged in November for six 
months from January Ist. Current quotations for steam 
coal are per ton at pit as follows :—Best South Yorkshire 
hards, 18s. to 20s.; best Derbyshire hards, 18s. to 19s. 6d.; 
second quality, 17s. 6d. to 18s.; steam cobbles, 17s. to 
18s.; steam nuts, 16s. to 17s. The coke market continues 
to harden. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Industrial Peace. 


OnE of the redeeming features of the internal 
situation after war broke out was the patriotic determina- 
tion of antagonistic political and industrial parties to sink 
their differences and unite for the common welfare. That 
good resolution has still great operative force, but the 
good will and the good intentions of many are being severely 
tried by the temptations and trials which the long con- 
tinuance of the war has produced, and a good deal of the 
old selfish striving has become visible. In the North 
employers are being subjected to attacks by several 
sections of workmen, who have flagrantly broken agree- 
ments made at the outbreak of war. In most of the skilled 
trades the workmen are earning splendid wages, but even 
these handsome results are being compared with the 
immense profits which the employers are supposed to be 
making and which the men assert are not being pro- 
portionately divided. Under the circumstances the 
opinion of the committee appointed by the Government 
to consider the question of production in engineering and 
shipbuilding establishments engaged on Government 
work has been favourably received by employers. In 
their report the committee say :—‘‘ We are strongly of 
opinion that during the present crisis employers and work- 
men should under no circumstances allow their differ- 
ences to result in a stoppage of work.” There should be a 
very general endorsement of this suggestion. For surely 
it is unthinkable that while so great a part of our man- 
hood is risking life in the trench or on the sea, and at a 
time when the whole nation has so much at stake, that the 
supply of essential stores to them should be endangered 
because of a wrangle over a proposed advance in wages. 
In order that something definite may be done to settle 
these disputes the committee proposes that a scheme of 
compulsory arbitration shall be adopted. All the parties 
concerned in Government contracts are to be asked to 
sign an agreement under which disputes which cannot 
be settled by direct negotiations and under existing 
arrangements shall be referred to an impartial tribunal 
nominated by the Government for immediate investiga- 
tion with a view to a settlement being effected. In normal 
times such a procedure would prevent many strikes and 
lock-outs, and it should certainly be effective under the 


present circumstances when everyone should be con- 
cerned in keeping industrial peace. 


Trade Conditions. 


The past week has brought but little change in 
manufacturing conditions. The railway services are still 
out of gear and cannot be relied upon, and the shortage 
of labour continues to handicap manufacturers. Pro- 
ducers who are outside the circle within which Govern- 
ment contracts are allocated complain that the prices 
offered for labour by all firms engaged on military work 
make maintenance of output practically an impossibility, 
as the men have either got to be paid the high rates obtain- 
ing, with bonuses, and be given the assurance of some over- 
time or they move off to Government contractors. The 
export trade recovers very slowly. Australia and India 
are making better purchases in many directions and there 
is some recrudescence of activity on the part of South 
American houses, though the demand reaches nowhere 
near the normal. Freights are, of course, all against the 
expansion for which exporters have been hoping. The 
effect of the Board of Trade’s release of interned steamers 
has had very little influence on the rate of freights. The 
use of coasting traders to London from the Tyne was 
fixed at lls. by the Board of Trade, but this week 15s. and 
16s. has been taken for free boats. Under these cireum- 
stances the Board of Trade has given a freer hand to share 
in the rising prices. This is a very difficult question to 
settle. The shipowners whose boats were requisitioned 
at rates which were entirely satisfactory when the war 
broke out are now complaining that the terms they secured 
are very meagre. It is very easy to understand their dis- 
satisfaction when they know that the owners who have 
free boats are just now earning freights at quadruple 
value. A voyage to Port Said is quite as remunerative as 
it used to be to India, and where 3s. 6d. or 4s. was sufficient 
to London the owner can now earn 15s. or I6s. All this 
is not, of course, profit, but over and above the increase 
of wages and the higher cost of coal there is still a very good 
margin of extra profit. Business is very brisk in the iron 
and steel trades, but full advantage is not being reaped 
at the producing points owing to the difficulties that are 
being experienced in securing supplies of raw material 
and fuel. These are not actually scarce, but the railway 
companies cannot handle them because of a dislocation 
in the wagon service, and also partly on account of the 
large absorption of haulage power in the interests of the 
military authorities. This, apart from the matter of 
prices, which are inordinately high, is causing no little 
inconvenience and delay, especially at the large works, 
where the daily consumption runs into thousands of tons. 
Probably relief will follow from the measures which are 
now being taken to secure an interchange of wagons and 
trucks between the carriers, and it is highly essential that 
something should be done to alleviate the situation. 


No Extra Hours. 


The decision of the Cleveland miners on the 
subject of extra hours being worked to increase the out- 
put of ironstone for the furnaces has been communicated 
to the ironmasters. It will be remembered that the iron- 
masters intimated that owing to the number of men enlist- 
ing there was a serious shortage of ironstone for the fur- 
naces, and they put forward various suggestions for over- 
coming the difficulty, including the working of extra 
hours by the miners. The Miners’ Executive did not 
consider that the time had arrived for acting on a proposal 
to approach the Government with a view to the modifica- 
tion of the Eight Hours Act, but resolved to take the 
opinion of the miners’ lodges as to a suggestion to work 
an extra hour per day on two days a week to meet the 
emergency, it to be understood that overtime rates should 
be paid for the additional time. The voting shows that 
the miners are not at present prepared to agree to any 
alteration of hours or to agree to working the extra hour 
on two days a week as suggested. It is difficult to under- 
stand why a request so reasonable as to the working of an 
extra hour on two days a week has not been granted. 
The mere fact that in all about 1500 miners have joined 
the colours in Cleveland is sufficient to show that the 
task of the mine managers in responding to the demand 
of the furnaces is not an easy one. To their credit and the 
credit of the employers no obstacles were placed in the 
way of recruiting; but, on the other hand, most of the 
mine owners assisted by making weekly allowances to 
the dependents of the men who enlisted. The sacrifice 
miners were asked to make was not a serious one, as it 
was laid down as a condition that overtime rates had to 
be paid and that the arrangement for the few extra hours 
was to end with the war. The justice of the proposal was 
recognised by the leaders of the men, who advised that 
it be acted upon, as the Eight Hours Act enables sixty 
additional hours to be worked each year. This advice 
was evidence of their recognition of the difficulties which 
the war has created for the industry. The impression left 
by the refusal is not a pleasant one in view of the readiness 
with which men in most other industries are performing 
extra work during the war. 


Cleveland Iron Trade. 


Extreme quietness characterises the Cleveland 
iron market just now. Hampered and curtailed at a 
thousand and one points by the war and its unavoidable 
indirect consequences, animation appears to have been 
squeezed out of the pig iron trade, and it seems quite vain 
to look for any real stimulus in the near future. The ship- 
ments this month have become an almost negligible quan- 
tity. Iron is wanted in Scandinavia and it is wanted in 
Italy, and business could be done if freights were reason- 
able and suitable boats obtainable. In the meantime there 
is no doubt that German iron is finding its way both into 
Sweden and Italy. There is no question that the war has 
stimulated trade between Sweden and Germany, and in 
return for commodities which the latter country must 
have, and can only get in this way, German iron is being 
exchanged very cheaply. While Cleveland’s foreign trade 
has dwindled to the lowest ebb on record, the improved 
home trade has to some extent saved the situation. Iron 
is going steadily into home consumption, as is shown 
by the fact that makers’ stocks are increasing very slightly, 
if at all. Scotland is taking large quantities, but business 
is greatly hampered by lack of trucks and railway delays. 





Business all round, however, is of a purely hand-to-mouth 





character. ' The outlook is so uncertain that neither 
buyers nor sellers care to commit themselves forward 
while consumers restrict their requirements to within 
the narrowest possible limits No. 3 G.M.B. Cleveland pig 
iron is 56s. 6d.; No. 1, 58s. 6d.; No. 4 foundry, 5ts,: 
No. 4 forge, 55s. 6d.; and mottled and white iron, each 
55s., all for early delivery. 


Hematite Pig Iron. 


Less anxiety prevails about the supply of hema. 
tite owing to the action of the Government. There js 
an abundance of ore in Spain, but a lack of ships to carry 
it. The Government has set aside a number of boats 
taking coal to the Mediterranean to carry ore on the 
return journey. Business in hematite, however, is very 
stagnant. Buyers continue to hold off, but makers 
still quote 90s. for early delivery of mixed numbers, 
though they would be probably willing to trade at a 
somewhat lower figure. This week, Gjers, Mills and 
Co. have damped down one of their hematite furnaces, 
This reduces the number of furnaces on hematite to 
twenty-three, and the total number of all furnaces jn 
blast in the North of England is seventy—thirty-six on 
Cleveland, twenty-three on hematite and eleven on spev ial 
kinds of iron. 


Iron-making Materials. 

There is practically no new business |x 
done in the foreign ore trade. Consumers will not look 
at the present quotation for best Bilbao Rubio, which 
stands nominally at 28s. 6d. The last Bilbao freight 
fixed was 14s. 3d., and the tendency is rather upward. 
There is also an upward tendency in the f.o.b. price of 
ore, Which may be aggravated by the state of the ox- 
ehanges. On the whole, while at the moment sellers with 
freight in hand might be willing to do business at rater 
below 28s. 6d., the position is altogether uncertain and 
changes from day to day. The coke market is steady, 
and 17s. 9d. represents the general quotation for good 
medium furnace kinds delivered at the works. 


Manufactured Iron and Steel. 


Encouraging accounts continue to be given of 
the manufactured iron and steel trades. The works for 
the most part are engaged at their fullest capacity, and 
as regards the steel trade there are orders in hand the 
execution of which will occupy a long period. Makers 
engaged on Government contracts are very independent, 
and many refuse to discuss ordinary business. The 
steel rail trade has developed a quieter tone, and with the 
recent placing of considerable tonnages, partly for France, 
a good deal of the work which had been in prospect has 
been cleared out, and a few makers are beginning to look 
rather anxiously ahead. The signs of buying are not very 
encouraging, but it is a general opinion that a good deal 
of business will eventually have to be released, and that 
it will practically all go to British works. A moderate 
order for steel rails for West Australia has this week been 
taken by the North-Eastern Steel Company, Middles- 
brough. The works engaged in the manufacture of bars 
are fully occupied, and production is on an exceptionally 
large scale. The following are the principal market 
quotations :—Common iron bars, £8 10s.; best bars, 
£8 17s. 6d.; best best bars, £9 5s.; iron ship angles, £8 10s. 
iron ship plates, £8 10s.; packing iron, £7; iron ship 
rivets, £9 10s.; iron engineering angles, £8 5s.; steel 
ship angles, £8 5s.; steel ship plates, £8 10s.; steel boiler 
plates, £9 10s.; steel engineering angles, £7 5s.; steel 
sheets, doubles, £10; steel sheets, singles, £9 15s.; steel 
strip, £8; steel hoops, £8 15s.; steel joists, £8 7s. 6d.— 
less the usual 2} per cent. Heavy steel rails, £7; steel 
railway sleepers, £7 10s.—net. Cast iron columns, 
£7 17s. 6d.; cast iron railway chairs, £5—f.o.r. at makers’ 
works. 


The Engineering Trades. 


Although generally the number of orders coming 
forward shows a falling off, there is not much fear of a 
shortage of work in this district for some time ahead, The 
difficulty regarding the importation of unskilled labour 
at Elswick has been happily adjusted, but the details of 
the settlement arrived at in a conference between the 
management of Elswick Ordnance Works and the repre- 
sentatives of the engineering trades have not yet bee 
divulged. The application of the engineers for an advance 
in wages has also been satisfactorily adjusted, the em- 
ployers offer of 4s. per week on time rates and 10 per 
cent. on piece rates being accepted by the men. The 
offer was conditional on the men agreeing that there will 
be no further change in rates before the end of the existing 
agreement, which was for five years and ends in June, 
1916, whether the war should be ended before that date 
or not. 


The Coal Trade. 


The northern coal market seems to have definitely 
got over the stationary position of the first months of the 
war. Until over the new year coals were based on about 
13s. 6d. for best steams and 12s. 6d. for best gas qualities, 
and these figures represented the lowest possible values 
which would permit of a profit. Matters, indeed, were in 
a state of flux, the output, reduced as it was, being more 
than sufficient to meet the demand. Now, however, the 
requirements of customers are in excess of the production. 
During January best steam coals increased from 13s. 6d. 
to 14s., and Blyth steam smalls advanced from 7s. 9d. 
to 9s. 3d. Within the last fortnight best steams have risen 
to 18s. and Blyth smalls to 11s., and there is such a pres- 
sure for Northumberland coals that producers are already 
indicating 20s. as the basis for the very near future. The 
steam coal trade has been singularly fortunate in being 
able to count upon a regular supply of neutral tonnage, 
and in having an export trade with Northern Europe 
that does not incur the risk of North Sea and Channel 
passages. This is the reason why certain sections of the 
Durham gas and coking trade have failed to respond to 
the recovery in the coal industry. Coastwise and Channel 
passages are not attractive under present conditions, 
and consequently Durham coals are still mostly verging 
upon the minimum basis of the war. The trouble in 
Durham is the scarcity of boats, and until this is remedied 
it is useless to expect the same movement as in North- 
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umberland. A strong tone prevails in the Northumberland 
coal market this week, and producers are very firm in 
their quotations. They are all well sold ahead, and very 
little coal is available for the next fortnight, and the only 
chance of getting a cheap cargo is a combination of 
circwustances such as a stemmed boat failing to turn up 
and throwing the cargo suddenly on the market. The 
merchant, of course, would have to be able to stem a 
spot boat. Failing this combination, some pits occasion- 
ally lose a full day’s working. In the gas coal branch a 
little stir has been caused by the South Metropolitan and 
other gasworks coming on the market for supplies esti- 
mated to amount to nearly 2,000,000 tons, to be shipped 
over the year. Naturally much interest is attached to 
this business under existing conditions. The freight 
market is rather excited. Coasting orders are numerous, 
and under limited tonnage offers holders of boats have 
inflated ideas of value. The war risk insurance market 
for coal cargoes is looked upon as being rather wild. To 
the French and coasting ports the minimum quotations 
are double those of last week. Quotations for prompt 
coals are about as follows :—Durhams : Best gas, 12s. 6d. 
to I3s.; second gas, Ills. 9d. to 12s.; special Wear gas, 
13s. bd.; smithy, 12s. 6d. to 13s. 6d.; coking unscreened, 
J2s. bd. to 13s.; coking smalls, 11s. 6d.; bunkers, ordinary, 
I2s. to 12s. 6d.; bunkers, best, 13s. to 13s. 6d. North- 
umberlands ;: Best Blyths, 18s. to 18s. 6d.; second Blyths, 
l7s.; unsereened, 13s. to 15s.; households, 15s.; bunkers, 
13s. to 13s. 6d.; best smalls, 11s.; Tyne prime steams, 
17s. bd. to 18s.; Tyne second steams, 17s. to 18s.; special 
smalls, lls. to 12s.; Tyne ordinary smalls, 10s. Best 
gas coke, 12s. 6d. to 13s.; foundry coke, 18s. to 19s.; 
blast furnace coke, 17s. 9d. to 18s. 





Feared Shipyard Strike. 


Having failed to arrive at a settlement in con- 
ference, the National Shipbuilding Employers’ Federation 
at Newcastle on Wednesday received a formal demand for 
advances of wages from the shipyard trade unions of the 
United Kingdom, together with notice to cease work in 
seven days if an agreement is not effected. It is believed 
a further conference between the employers and the men’s 
representatives will be arranged, however, before the 
notices expire, and that a settlement will be arrived at. 








SCOTLAND. 


(From our own Correspondent.) 


The Industrial Situation. 

JUDGING by the activity in trade circles generally 
at present, compared with the position eight months 
ago, the effect of the war on business has apparently 
heen wholly beneficial. The most unsatisfactory feature 
about this pressure of work is the fact that the larger 
proportion is on Government account, which naturally 
induces one to attempt to anticipate the position when 
these orders will have ceased. In the meantime, manu- 
facturers cannot, with one or two exceptions, undertake 
orders in the general run of business, but sooner or later 
the Government work must fall away, and then the fate 
of the works will depend on the volume of general trade. 
At present, so far as regards the iron and steel trades, 
great activity prevails and the output is only limited by 
the capacity of the mills and the supply of labour. Busi- 
ness is being carried on night and day without intermission, 
and as many of the works are full up with orders for months 
ahead, there is not likely to be any slackening for a long 
time to come. Even in the face of conditions which in 
ordinary times would incur considerable hardship, business 
continues and consumers apparently are unconcerned 
regarding the price of material so long as regular supplies 
are secured, This, of course, mainly applies to the home 
trade. The overseas trade is largely curtailed by the 
high and ever-increasing costs of freights and a limited 
supply of tonnage. Then, again, the shipbuilding yards 
are very busy both on Government and general business 
and the majority of the yards have sufficient orders on 
hand to ensure full employment for months to come. 
The pig iron trade continues satisfactory, and the various 
branches of the finished iron trade are well placed. Manu- 
facturers generally are now experiencing great difficulty 
in arranging for adequate supplies of coal. The quantities 
of coal available at present are very small, and for these 
extremely firm prices have to be paid, and this question 
of coal supplies bids fair to dominate the industrial 
position. There is also the element of labour discontent, 
and there are numerous instances of men stopping work 
to enforce their demands, both as regards hours and wages. 
One would imagine that during a period like the present 
the men would be glad to have any work to do, but it 
seems that no matter under what conditions and experi- 
ences the worker is living, the more money he makes the 
less he is satisfied and immediately sets about devising 
ways and meais of forcing his employer to increase his 
remuneration. Under the present conditions it is difficult 
for the master to decide what course to adopt, but in 
several instances it has been stated that in view of the 
present costs of raw material it is quite impossible to pay 
the increases in wages demanded, and that if the men 
persist in their demand the masters will be compelled to 
close down. It is not expected, however, that any such 
course will have to be resorted to. It is, of course, im- 
possible to forecast with any degree of certainty the 
position of affairs at the end of the war, but it is apparently 
an accepted conclusion that without Government business 
and a possible lack of general trade, a serious slump in 
values would follow, and many are already looking forward 
anxiously to the lean years which must inevitably follow 
the times of plenty. 


The Clyde Engineers. 


The dissatisfaction of the Clyde engineers 
because the advance of 2d. per hour has not been granted 
has, unfortunately, culminated in strikes at several of 
the engineering shops. The works first affected were 
those of G. and J. Weir, Limited, of Cathcart, Glasgow, 
which was followed by similar strikes at the works of 
William Beardmore and Co., Limited, of Dalmuir, and the 
Fairfield Shipbuilding and Engineering Company, of 





Govan, and also by the engineers employed in the Coventry 
Ordnance Company’s branch works at Scotstoun. In 
stopping work, the men have not only acted against the 
recommendation of the York conference, but also in 
breach of their working agreement and in defiance of the 
local and headquarters officials. The Glasgow District 
Committee of the Amalgamated Society of Engineers 
has expressed its entire disapproval of the course its 
members have taken, and has given definite, emphatic 
instructions that work must be resumed at once. With 
regard to the strike at G. and J. Weir’s, it was stated 
by the strikers that not only were they “out” for 
the advance of 2d. per hour, but also on account of the 
fact that the firm had a number of Americans in its 
employment, who, while they were paid at the usual 
rate, obtained a weekly ‘“ bonus” of 6s. This, the home 
men allege, is exactly equivalent to 6s. per week higher 
wages than theirs. The American engineers employed by 
Messrs. Weir have also stopped work, declaring that they 
had no intention of being “* strike-breakers.”’ 


Sale of Coatbridge Engineering Works. 


The Speedwell Engineering Works, Coatbridge, 
owned by Lidgerwood Limited, have been acquired by 
Messrs. Beardmore and Co., Glasgow. It is the largest 
engineering business in Coatbridge and nearly 400 men are 
constantly in employment. . 


Timber. 


Business is steadily maintained, but transactions 
are for the most part of a retail character, speculative 
buying being out of favour in the meantime. Quebee 
shippers who are on their annual visit to this country are 
experiencing more than usual difficulty in concluding 
contracts for delivery during the coming season. A steady 
demand exists for packing case material, first quality 
pine sidings, teak logs and planks, pitch pine, Oregon 
pine, Californian redwood, and mahogany. The only 
arrival of importance recently was a cargo of Tobasco 
mahogany. 


Pig Iron. 

The Scotch pig iron trade continues in a strong 
position. There is no falling off in the demand and out- 
puts are easily absorbed. The demand for hematite is 
particularly strong, but sales are confined to small quan- 
tities for home consumption. There are seventy-three 
furnaces in blast in Scotland, the same number as in the 
preceding week and seven more than in the corresponding 
week of last year. Business on the Glasgow pig iron warrant 
market was quite featureless throughout the past week, 
but the turnover was fairly satisfactory and amounted to 
about 17,000 tons. Prices were rather irregular. At the 
beginning of the week Cleveland iron was quoted at 
55s. 103d. per ton cash buyers, but the closing price of 
56s. 8d. per ton cash buyers represented an advance of 
7d. per ton over the preceding week. Stocks have increased 
by 799 tons during the week and now amount to 121,214 
tons, compared with 133,968 tons at the same date last 
year. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland, f.a.s. at Glasgow, No. 1, 69s.; No. 3, 
67s. 6d.; Govan, No. 1, 68s.; No. 3, 66s. 6d.; Carnbroe, 
No. 1, 74s.; No. 3, 70s.; Clyde, No. 1, 75s. 6d.; No. 3, 


70s. 6d.; Gartsherrie and Calder, Nos. 1, 76s.; Nos. 3, 
7ls.; Summerlee and Langloan, Nos. 1, 77s. 6d.; Nos. 3, 


72s. 6d.; Glengarnock, at Ardrossan, No. 1, 77s.; No. 3, 
72s.; Eglinton, at Ardrossan or Troon, No. 1, 70s.; No. 3, 
69s.; Dalmellington, at Ayr, No. 1, 7ls.; No. 3, 69s.; 
Shotts, at Leith, No. 1, 76s.; No. 3, 61s.; Carron, at 
Leith, No. 1, 77s. 6d.; No. 3, 72s. 6d. per ton 


Finished Iron and Steel. 


There has been no modification of the recent 
brisk conditions in the finished steel trade. While there 
is an absence of fresh business makers state that they 
have suflicient work on hand to keep their mills fully 
employed for a long time ahead. In view of the enhanced 
cost of pig iron and the high price of fuel, it is with the 
greatest difficulty that steel works and blast furnaces can 
be carried on, and with these costs to contend with makers 
do not feel disposed to name a price for steel—indeed, 
they are not justified in accepting less than £9 for steel 
plates delivered Clyde or equal, less 5 per cent. There is 
very little demand at present for steel material for export. 
Black sheet makers continue to be busily employed in 
the heavy departments, chiefly on Government account, 
while malleable ironmakers are also well placed for orders 
mainly from the same source. Wrought iron and steel 
tube makers are busily engaged with orders on home 
account, which counteract to a large extent the falling off 
in the export business, Labour is scarce and outputs are 
restricted accordingly. 


Coal. 

The coal market continues in a very strong 
position and there is apparently no end to the rise in values. 
Although the export demand has not increased the output 
has not yet been able to overtake the demand and large 
arrears are accumulating. There is a decided scarcity in 
supplies at present, and prompt delivery is practically 
out of the question, while the shortage of labour makes it 
almost impossible to increase the output. There is a very 
heavy industrial demand and all classes of coal are in 
urgent request, and owing to the continued sharp weather 
household coal has been selling freely round about Is. 3d. 
to ls. 5d. per hundredweight. The aggregate shipments 
from Scottish ports during the past week amounted to 
211,241 tons, compared with 191,259 in the preceding week 
and 272,089 tons in the same week last year. Under the 
present circumstances it is impossible to quote actual 
prices, but the following prices give a fair indication of the 
market :—Ell coals, f.o.b. Glasgow, 19s. to 20s.; splint, 
18s. to 28s.; navigations, 18s. to 19s.; steams, 17s. to 
18s.; treble nuts, 18s. 6d.; doubles, 16s. to 17s.; singles, 
15s. to 16s. per ton. Best screened navigation coal is 
quoted 17s. to 18s. per ton f.o.b. Methil or Burntisland. 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 


EXCEPTIONALLY strong conditions characterise 
the Cardiff coal market. All classes of large and small 
coals are exceedingly scarce, and the outlook is that 
values will in consequence of the diminished production 
go still higher. In view of the threatened German sub- 
marine blockade there was certainly a lull in activity on 
the Exchange on Wednesday and Thursday last week, 
both merchants and shipowners, while. being far from 
apprehensive that serious danger was likely, being desirous 
of holding their hands in order to await developments and 
see what the German threats really amounted to. Since 
then business has proceeded on normal lines, quite to the 
extent that is possible in view of the very small quantity 
of coal available for disposal. The paucity of actual 
dealings has been most marked. It has been quite the 
exception to find a colliery salesman in the position to 
sell more than a small parcel or two for early loading, for 
which he has been able to name practically his own price. 
The tonnage position is exceptionally good, and the number 
of arrivals of steamers over last week-end was proof that 
pressure for supplies was likely to continue very heavy 
for some time. This has given a firmer tone not only to 
the market for early loading, but also for March, as buyers, 
convinced that there is no probability of any slackening 
off in the demand and that the chances are that values will 
go higher, have shown more readiness to come up to sellers’ 
ideas for March loading. The Admiralty authorities are 
undoubtedly shipping very heavy quantities of coal, and 
reports go to show that they are likely to continue to do 
so for several weeks at any rate. These supplies are not 
only for the British Navy and Government transports, 
but also for the French Government and the Egyptian 
State Railways. Some of the calls made on the collieries 
by the Admiralty agents are unexpectedly heavy, not only 
precluding the possibility of the collieries having any free 
coal to sell on the market, but resulting in the ordinary 
contractors having their contract quantities seriously 
curtailed. The question of securing loading berths is one 
that has caused the majority of ordinary traders grave 
concern in view of the delay and inconvenience occasioned. 
The delay in getting steamers away has resulted in a 
number of telegrams being received by merchants from 
consumers abroad urging them to push forward the loading 
of steamers in order that they may get away, and the 
delivery of the coals be carried out as quickly as possible. 
There is very considerable congestion owing to shortage 
of labour on the railways and the docks, and although 
shipments are undoubtedly good, still it is maintained that 
they ought to be very much better. The Admiralty 
authorities have the right to take preference in loading 
boats, and it matters little to the colliery owners so long 
as their coals are shipped, and if the Admiralty takes them 
they get a good price. At the same time the ordinary 
trader is called upon to put up with a good deal of delay 
and expense, and in a number of cases it has been not 
merely a question of being kept waiting for a loading 
berth but also of vessels partly loaded being turned out 
of berth to make way for a Government steamer. Under 
ordinary circumstances with practically a glut of tonnage 
and tips so difficult to secure numerous collieries would 
have been compelled temporarily to stop work at the pits 
because of their inability to get prompt shipment of coals 
and the scarcity of empty wagons, but so far there have 
been no reports of collieries suspending operations at the 
pits. All have kept going in spite of the congestion, 
which is a sure indication of a very material decline in 
the amount of production. The question of congestion 
at the docks came up for consideration at a meetiny of the 
Cardiff Chamber of Commerce this week, when attention 
was drawn to the speech of the Prime Minister, who, in the 
House of Commons on the 11th inst., stated that there 
was no delay at Cardiff and that Cardiff's principal officer 
had reported that there were 34 vacant berths and other 
accommodation at Cardiff. It was, however, pointed out 
that the Prime Minister had been misinformed and that 
there was considerable congestion at Cardiff, which had 
been aggravated by the number of loading tips out of use 
and under repair. Immmediately after the Prime Minister 
made that speech a special meeting of the Council of the 
Chamber met to discuss the matter and a letter was sent 
to Mr. Donald Maclean, M.P., which that gentleman 
promised to present to the Prime Minister. That letter 
set forth the number of vessels at Cardiff, Penarth and 
Barry waiting for loading berths, and gave concrete cases 
of delays experienced by shippers. At the meeting of the 
Chamber it was pointed out that the information given 
to the Prime Minister related simply to quay space for 
vessels for discharging purposes, whereas they all knew 
that every loading tip within the port of Cardiff was 
engaged and vessels were kept waiting for a consider- 
able time. What coal exporters feared was that as a 
consequence of the information given by the Prime Minister 
a large amount of tonnage with inward-bound cargoes 
might be directed from Liverpool and London to Cardiff, 
which would further interfere with the loading of coal, 
but Mr. J. A. Jones reported that Colonel Denniss, the 
general manager of the Bute Docks, had assured him that 
if vessels were diverted to Cardiff with cargoes to dis- 
charge the coal trade would not suffer in the least. The 
Chamber decided to communicate with the Dock Company, 
urging it to keep all the loading tips in repair in order 
that they could work to their fullest capacity. 


Foreign Exports. 


Notwithstanding the difficulties with which 
business was conducted last week and complaints that 
were made concerning the comparatively poor work which 
docks were accomplishing, shipments last week showed 
an improvement on the week before. The total fer 
Cardiff, Newport, Swansea and Port Talbot was 487,000 
tons odd as against about 450,000 tons the week before 
and close on 620,000 tons for the corresponding period of 
1914. When the quantity which the Admiralty shipped is 
taken into consideration it is evident that the aggregate 
amount of coal loaded exceeded the quantity for the 
corresponding period of last year. Cardiff did better 
than for some time past in despatching close on 320,000 
tons, as against 433,000 tons odd twelve months ago. 
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The principal destinations of cargoes last week were 
Buenos Ayres 14,997 tons, Bizerta 17,000 tons, Ancona 
12,000 tons, Rio de Janeiro 12,000 tons, Genoa 11,000 tons, 
Lisbon 12,800 tons, Bordeaux 14,000 tons, and Augusta 
10,500 tons. Newport did well in sending away 80,500 
tons, which was less than 10,000 tons below the figure of 
the corresponding period of 1914. Of this quantity over 
20,000 tons went to Marseilles. The shipments from 
Swansea ran to 48,000 tons odd, which was a decline of 
about 16,000 tons upon the total twelve months ago, 
the largest quantity being for Rouen, where over 25,000 
tons were sent. Port Talbot was pretty busy and de- 
spatched 40,500 tons, which was 8800 tons in excess of 
the amount for the corresponding period of last year. 


Wage Demands. 


In addition to large numbers of men who are 
members of the Dockers’ Union at Cardiff having secured 
advances in their wages from the members of the Steve- 
dores’ Association, ranging from 15 per cent. to 40 per cent., 
the Master Ironfounders’ Association has, as the result of 
negotiations with officials of the Dockers’ Union, granted 
advances to the foundry labourers, mainly on aceount 
of the increased cost of living, varying from 4s. to 2s. per 
week. Recently the ofticials of the National Amalgamated 
Labourers’ Union at Cardiff put forward a request for a 
weekly grant or bonus during the war on behalf of the 
tugboat men. This application has been favourably 
considered by the employers’ organisation. It was 
pointed out that not only were the men suffering from 
the increased cost of living, but the shortage of men 
necessitated longer working hours. The men as a result 
have been given a bonus of 5s. per week during the period 
of the war, with 2s. 6d. for each boy. This increase has 
come into immediate operation and about 140 men are 
affected. 

LATER. 

So far the dry dock owners and ship-repairing firms have 
failed to come to terms with the representatives of the 
engineers, who recently put in a demand for an increase 
of 15s. per week for engineers throughout the Bristol 
Channel. A deputation of the men met the employers on 
Tuesday, when a four hours’ conference took place, but 
without any settlement being arrived at, as the men’s 
representatives desired to consult the men before coming 
to any agreement. No information was obtainable as 
to the basis of compromise. At Newport the general 
cargo workers are preparing a new programme of rates to 
be submitted to the employers. Labour is scarce at New- 
port Docks, and even the payment of extras fails to im- 
prove the supply. 


Current Business. 


Throughout the past week values have daily been 
gradually advancing. Buyers have met with the utmost 
difficulty in meeting their requirements, and the strong 
demand for coals and the very small quantity available 
has enabled salesmen to name their own prices, with every 
prospect of getting them. Any hope that values are likely 
to break in the immediate future is dispelled by the way 
in which tonnage continues to come to hand. In the early 
part of this week the number of steamers in dock at Cardiff, 
Penarth, Barry, Newport, Swansea and Port Talbot was 
over 470. At the Bute Docks, Cardiff, alone the total was 
over 150, which is considerably higher than for months 
past. The congestion prevailing and the quay space taken 
up by large vessels, which prevent some tips being worked, 
thus diminishing the work that can ordinarily be done by 
the dock appliances when dealing with tonnage of average 
size, all contribute to delay and to spreading the pressure 
over a longer period. Still, collieries which are not in the 
fortunate position of having vessels in berth manage to 
get along without being compelled to stop work at the 
pits, though inasmuch as their tonnage is in dock waiting, 
colliery salesmen are afraid to sell except just small lots 
to release wagons, and even for these they can get excep- 
tionally good prices. The strong conditions prevailing 
for early loading are not without their effect on values for 
forward shipment, and in most cases collieries are quoting 
higher prices than those ruling on the market to-day. 
There is no regularity in values at all, salesmen putting 
their own prices on their coals just as his position justifies 
and without any regard to what coals in the same class 
are being quoted by others. Best Admiralties range 
up to 24s., with superior seconds commanding 22s. 6d. to 
23s. Ordinary seconds are worth 22s. to 22s. 6d., and even 
ordinary large steams are quoted from 20s. 6d. to 21s. 
Best drys are firmer and up to 23s. 6d. is asked for March, 
while ordinary descriptions range about 20s. to 2ls. 
Monmouthshires are very scarce and for best black veins 
round about 22s. prevails, with Western Valleys about 21s. 
to 21s. 6d. and best Easterns 20s. 9d. to 21s. 3d. House 
coals remain unchanged, but it is likely that before long 
the price will be advanced, as collieries cannot cope with 
the demand for supplies. No. 3 Rhondda and No. 2 
Rhondda coals have all hardened. No. 3 Rhondda large 
is now worth 22s. 6d. to 23s., some sellers of superior 
qualities required for smithy purposes naming 25s. Through 
and small coals of this class are very close to the large in 
the matter of value. In the case of No. 2 Rhondda large 
the figures demanded are 18s. 6d. to 19s., with 17s. 9d. to 
18s. 3d. for the through coals and 15s. to 16s. for the 
smalls. Washed nuts and peas are strong, while washed 
duff is about 17s. 6d. to 18s. 6d. Bunker smalls have 
not changed much and are about 17s. 3d. to 17s. 6d. for 
the best, with second qualities about 16s. 9d. to 17s. 
Cargo sorts range from 14s. 6d. to 16s. 6d. Patent fuel 
is practically a nominal market, and sellers having so 
little to spare, indicate up to 25s. Pitwood has advanced 
at an exceptional rate and is nominally 37s. to 38s. As 
much as 39s. 6d. was paid for a quantity comprising 
mainly 6}ft. lengths. Supplies are coming along very 
slowly, and it is feared that those due will be quite unequal 
to the requirements. At the same time there is not the 
outcry against the prices asked as existed when values 
rose at the beginning of the war to 35s. The fact is that 
coliieries, now that they are getting considerably higher 
prices for their coals, are not so much disposed to com- 
plain of the figures asked by pitwood importers. 


LATER. 


There has been rather a diminution in business due to 
the fact that coals are almost unobtainable for early 
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loading and also for the reason that shipments for February 
have been arranged. The tonnage position is strong, and 
judging from the rate of despatch obtainable under the con- 
ditions prevailing it is inevitable that numerous steamers 
will suffer delays. So far as can be seen the outlook for 
March promises to be good from the owners’ point of view, 
and at any rate the first half of the month is assured upon 
the tonnage now actually in dock. Values of coals have 
not been definitely established for forward loading, but in 
most cases colliery salesmen are quoting in advance of 
current prices. Quotations rule nominally about 24s. for 
best Admiralties, but 25s. is talked of for forward loading. 
Superior seconds range about 23s. 6d. to 24s., while ordi- 
nary seconds command 23s., at which figure business has 
been done. Drys are very steady but irregular and Mon- 
mouthshires show further appreciation and are based on 
about 22s. 6d. to 23s. for best black veins, 22s. to 22s, 6d. 
for Western Valleys, and 21s. 6d. to 22s. for best Easterns. 
Bituminous coals are firm without any notable apprecia- 
tion, while smalls are steady, but are not meeting with 
quite such a good demand. Patent fuel is now quoted 
at 22s. to 25s. Supplies are scarce owing to production 
being down 50 per cent. on account of shortage of labour. 
Pitwood remains firm at 37s. to 38s. Importers are ex- 
periencing difficulty in getting supplies transported, more 
particularly from Spain. 


Approximate Values. 


Steam coal: Best Admiralty large, 23s. 6d. to 
24s.; best seconds, 22s. 6d. to 23s.; seconds, 22s. to 22s. 6d.; 
ordinaries, 20s. 9d. to 21s. 3d.; best drys, 22s. 6d. to 23s. 6d.; 
ordinary drys, 20s. to 21s.; best bunker smalls, 17s. 3d. to 
17s. 6d.; best ordinaries, 16s. 9d. to 17s.; cargo smalls, 
15s. 6d. to 16s. 6d.; inferiors, 14s. 6d. to 15s. 3d.; washed 
smalls, 17s. 6d. to 18s. 6d.; best Monmouthshire black 
vein large, 22s. to 22s. 6d.; ordinary Western Valleys, 
20s. 9d. to 21s. 3d.; best Eastern Valleys, 20s. 6d. to 21s.; 
seconds Eastern Valleys, 19s. to 19s. 9d. Bituminous 
coal: Best households, 21s. to 22s.; good households, 
19s. to 21s.; No. 3 Rhondda large, 22s. 6d. to 23s.; smalls, 
2ls. 6d. te 22s.; No. 2 Rhondda large, 18s. 6d. to 19s.; 
through, 17s. 9d. to 18s. 3d.; smalls, 15s. to I6s.; best 
washed nuts, 18s. 6d. to 19s. 6d.; seconds, to 18s.; 
best washed peas, 17s. 6d. to 18s. 6d.; seconds, Ifs. 6d. to 
l7s.; patent fuel, 21s. to 25s. Coke: Special foundry, 
33s. to 36s.; good foundry, 30s. to 32s.; furnace, 23s. to 
25s.; pitwood, ex ship, 37s. to 38s. 
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Newport (Mon.) 


On the Newport coal market the tone is strong 
throughout and the tendency of values generally is to improve 
Higher prices than those current are indicated, but actual 
business is of somewhat slender proportions, as the collieries 
have not got the coals to dispose of on the open market, 
and for this reason values are largely nominal. There is 
very little margin between the leading qualities, as 20s. 
to 22s. 6d. covers the range from best black veins to best 
Eastern Valleys. Smalls are quoted at 16s. for best quali- 
ties, with lower grades from 15s. to 15s. 6d. Approximate 
prices :—Steam coal: Best Newport black vein large, 
21s. 6d. to 22s.; Western Valleys, 20s. 6d. to 21s.; Eastern 
Valleys, 20s. to 21s.; other sorts, 19s. to 20s.; best smalls, 
15s. 9d. to 16s.; seconds, 15s. to 15s. 6d. Bituminous coal : 
Best house, 20s. to 22s.; seconds, 19s. to 20s. Patent fuel, 
21s. to 23s. Pitwood, ex ship, 37s. to 38s. 


Swansea. 

Operations on the Swansea market have been 
fairly active, anthracite qualities displaying a good tone, 
though Swansea Valley large has been rather slow in 
demand, with prices a trifle easier. Red vein, however, 
has well maintained values, while the firmness of machine- 
made cobbles continues unabated. Beans and peas incline 
upwards, but rubbly culm and duff are quiet, and prices 
are unaltered. Steam coals, while rather slow, uphold 
recent prices. Approximate quotations :—Anthracite : 
Best malting large, 22s. to 24s. net ; second malting large, 
19s. 6d. to 21s. net ; big vein large, 16s. to 18s., less 2} per 
cent.; red vein large, 17s. 9d. to 18s. 6d., less 24 per cent.; 
machine-made cobbles, 29s. 6d. to 3ls. net ; French nuts, 
31s. to 34s. net ; German nuts, 31s. to 33s. 6d. net ; beans, 
20s. 6d. to 21s. 6d. net ; machine-made large peas, 13s. to 
13s. 9d. net ; rubbly culm, 3s. 9d. to 4s. 3d., less 24 per 
cent.; duff, 2s. 9d. to 3s. 3d. net. Steam coal : Best large, 
20s. to 23s., less 24 per cent.; seconds, 18s. to 20s., less 2 
per cent.; bunkers, 16s. to 17s. 6d., less 2} per cent.; 
smalls, 10s. to 14s., less 2} per cent. Bituminous coal : 
No. 3 Rhondda large, 20s. 6d. to 21s. 6d., less 2} per cent.; 
through and through, 18s. 6d. to 19s. 6d., less 24 per cent.; 
smalls, 15s. 6d. to 17s. 6d., less 24 per cent. Patent fuel, 
18s. to 20s., less 2} per cent. 


Tin-plate Trade, &c. 


There has been practically no change in the tin- 
plate industry. Short hours are being worked, and this 
enables most of the mills to keep running. Steel and iron- 
works are in full swing, with outputs showing an increase 
on the previous week, while the spelter trade is exceedingly 
active. The following are the official prices from the 
Swansea Metal Exchange :—Tin-plate, &c.: 1.C., 20 « 14 
112 sheets, 15s to 15s. 3d.; LC., 28 » 20 56 sheets, 
15s. 3d. to 15s. 6d.; L.C., 28 ~« 20 x 112 sheets, 30s. to 
30s. 6d.; I.C. ternes, 28 x 20 112 sheets, 25s. 6d. to 
25s. 9d.; galvanised sheets, 24 g., £14 to £14 10s. per ton ; 
block tin, £180 per ton cash, £159 per ton three months ; 
copper, £64 15s. per ton cash, £65 2s. 6d. per ton three 
months. Lead: English, £20 10s. per ton; Spanish, 
£19 17s. 6d. perton. Spelter, £42 perton. Iron and steel : 
—Pig iron : Standard iron, 56s. per ton cash, 56s. 4d. one 
month ; hematite mixed numbers, 82s. 6d. per ton cash, 
83s. one month ; Middlesbrough, 56s. 6d. per ton cash, 
56s. 10d. one month; Scotch, 62s. 43d. per ton cash, 
62s. 103d. one month; Welsh hematite, 95s. delivered ; 
East Coast hematite, nominal; West Coast hematite, 


nominal. Steel bars: Siemens, £6 10s. to £7; Bessemer, 
£6 7s. 6d. to £6 10s. Steel rails, heavy sections, £6 17s. 6d. 
per ton. 


Government Work. 


Gratifying results have attended the recent visit 
of a deputation representing the Welsh Engineers’ Asso- 





ed 


ciation to the Board of Trade and the War-oftice, In. 
spectors have been sent to some of the South Wales engi- 
neering shops by Sir George Gibb, in order to see jf any 
of the work required could be placed with the firms con. 
cerned. The outcome is that large orders for completed 
work for battleships have been given to Taylor and Sons 
Limited, Briton Ferry ; the Glanmor Foundry Company, 
Limited, Llanelly ; and Thomas and Clement, Limiteq’ 
Llanelly. : 


Newport Metal Exchange. 


A strong tone continues to prevail in local jroy 
and steel trades is the report from Newport Exchange. Ajj 
departments share in the activity, and difficulty is experi. 
enced in coping with the demand. The result of orders jn 
hand being so plentiful is that prices for future business 
tend to harden. The disposition is, however, not to enter 
into fresh engagements for the time being.  'Tin-plate and 
sheet bars have advanced 10s. per ton, Siemens being 
quoted at £6 15s. to £7 and Bessemer 5s. per ton lower. 
Production is well up to the average and the prospect of 
any improvement in output is remote owing to the scarcity 
of labour. Rails are better at £7 for heavy sections, with 
the usual extras for lighter sections. Welsh hematite js 
better, but quotations are difficult to arrive at, as the 
output is booked for the next few weeks. The nominal 
price is 95s. to 100s. Lron ore is nominally 26s. 6d. to 
27s. 6d. Tin-plates show no change, although the inquiry 
is a shade better. Prices remain as last week, but with a 
tendency to move upwards for forward supplies in view 
of the increased cost of barsandtin. — For prompt delivery 
buyers can secure some slight concessions. 








INSTITUTION OF CIVIL ENGINEERS. 


PASS LIST, OCTOBER EXAMINATIONS, 1914. 


Preliminary (31).--W. D. Barraclough, A. M. Browne, F, 
Browne, I’. H. Bryce, L. A. Butler, S. A. Couling, J.C. S. Davies, 
L. Findlay, G. Gareés, P. 'T. Giles, J. B. Glass, P. 5. Heaselden, 
KE. O. Hillyard, R. H. Hood, W. G. Hovell, N. W. King, G. J, 
Kingsnorth, W. J. Malone, E. T. Mobbs, R. D. Peat, W. H, 
Pike, R. 8S. Richardson, E. T. Roch, H. Roughton, J. N. Ruther. 
ford, J. W. Tailford, W. A. Tallis, T. H. Turney, H. Waterhouse, 
R. West, H. Wu. 

Associate Membership (159). (a) Candidates Examined in 
London (112). Whole Examination (52).—-G. H. Baxter, S. A, 
Bennett, M. R. K. Bion, W. A. Bott, F. L. Boydell, R. ©, 
Bristow, G. L. W. Butterworth, T. F. Canning, J. E. Cardell, 
P. M. Cooper, H. W. Coulson, C. A. Currie, M. N. Das, W. J, 
Dean, N. Dent, W. B. Dorsett, W. Ebdon, E. F. Etchells, F. A, 
Eustace, E. N. Fenwick, C. Ferguson, J. Fisher, R. W. Fisher, 
A. A. Fordham, W. H. E. Garrod, A. 8S. Glover, B. C. Hammond, 
G. W. Hodsman, A. R. Howlett, W. S. Hunt, R. de V. Irwin, 
G. G. Jackson, H. M. Jordan, A. W. King, H. Knight, L. C. B. F. 
Mackinnon, J. Mann, L. T. G. Mansell, J. C. C. Martin, J. M. 
Noble, H. E. Ollevant, 8S. H. R. Ottley, J. N. Peirce, F. G. Penny, 
H. C. Pettit, W. H. Powell, J. L. Roy, T. H. Scott, D. T. Sloan, 
W. E. Smith, O. G. Stanley, J. B. Thomas. 


Examination Completed by Pass in Section B (23). (General 
Knowledge and Section A Passed Previously).--G. F. Balfour, 
H. H. Bradshaw, H. H. Cooper, F. 8S. Cutler, R. H. Davies, 
W. H. Duckworth, G. Dyke, A. J. Gilson, L. E. Greening, A. E. 
Jones, F. W. Massey, C. G. Millican, U. S. Nakai, J. F. Newton, 
E. W. Pritchard, H. Severn, N. F. Spence, J. W. Staddon, 
G. A. Stevens, S. M. G. Teal, C. H. Traill, G. F.-L. Trench, 
R. A. Waddell. 

Passed in Part (37). General Knowledge and Section A onlu 
of Scientific Knowledge (28).—H. P. Adcock, F. 8. Aldred, A. ©. 
C. Bath, C. M. D. Belton, C. E. Boast, S. C. Bonniwell, A. D. 
Braggins, W. Briggs, M. V. Cooper, G. A. W. Flynn, C. E. Fox, 
A. W. Glover, P. E. Harvey, W. H. Letheren, H. E. Lightfoot, 
T. P. McFarlane, G. A. Marshall, H. R. Metcalfe, C. C. Paul, 
W. Saise, G. Smith, W. A. Smith, A. Stenhouse, G. H. Swinburne, 
S. Walker, W. White, C. R. J. Wood, F. Young. 

General Knowledge only (9).—H. A. Braddock, C. A. Clews, 
J. Fothergill, R. T. Hirst, G. H. Ivory, W. M. Littlejohn, W. A. 
McCrae, G. H. Newton, J. T. Read. 

Drawings, Specifications, and Quantities 
Bennett, R. C. Bristow, A. J. Gilson, 





Examination in 
(Optional) (4).—-S. A. 
J. W. Staddon. 

(b) Candidates Examined Abroad (47). Whole Examination 
(35).—J. E. Anderson, T. M. Ball, J. A. S. Barbour, F. Beck, 
D. W. Brisbane, W. H. Budler, L. B. Campbell, T. M. Carey, 
H. A. Chambers, H. W. Church, R. B. Cotton, W. C. FitzHenry, 
W. A. Gray. D. Holderness, W. J. Houghton, L. W. F. Howitz, 
R. S. Irwin, A. B. Jones, D. V. Joyce, W. 8. Lunn, J. J. Mayer, 
J. Meenan, G. H. J. Mellsop, H. E. Moffatt, L. D. Morison, 
W. L. Newnham, W. A. Niven, M. A. Ravenor, R. H. P. Ronayne, 
G. P. Seott, H. Serridge, C. H. Warren, H. Watkinson, J. T. 
Wickham, F. L. Williams. 

Examination Completed by Pass in Section B (General Know- 
ledge and Section A Passed Previously) (7).—F. 8. Dyson, E. M. 
Fincham, 8. P. J. Fry, H. Rigby, A. A. P. D. Stone, E. W. 
Willett, D. J. Wimalasurendra. 

Passed in Part (5). General Knowledge and Section A only of 
Scientific Knowledge (4).—H. C. Armitage, C. J. MeKenzie, 
H. H. Whyte, A. J. Wigley. 

General Knowledge only (1).—J. J. Wilson. 








CATALOGUES. 


PALATINE ENGINEERING Company, Limited, Liverpool.—- 
Catalogue, Section E. This contains illustrated descriptions of 
Kelvin’s patented bulk water meter, water level recorders, tide 
gauges, &c. The firms address has been changed to Hawthorn- 
road, Bootle. 

Ruston, Procror anp Co., Limited, of Lincoln, have sent us 
an attractive catalogue dealing with Ruston gas producers for 
power and heating and for working with wood refuse, anthracite. 
coke, charcoal, lignite, peat, dry sugar cane, cocoanut husks and 
shells, cotton seeds, bikaner, coal, rice husks, coffee husks, sun- 
flower seed husks, safflower seed husks, ground nut shells, &e, The 
catalogue contains coloured illustrations of the producers them- 
selves and also of the different kinds of refuse they are 
operated with. It is one of the best catalogues of the kind we 
have seen. 

F. H. STANLEY AND Co., Limited, 286, High Holborn, have sent 
us the fourth edition of a book on surveying and levelling instru- 
ments, in which these instruments are theoretically and_practi- 
cally described. It was written originally by the late Mr. William 
Ford Stanley, and this fourth edition has been revised by Mr. 
H. T. Tallack. Although we are dealing with the publication 
in our Catalogue column, it is far more than a catalogue ; it is 
a book that contains an immense amount of information, which 
should prove of great assistance to users of surveying and levelling 
instruments. There are nineteen well-illustrated chapters. 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tue JUNIOR INSTITUTION OF ENGINEERS.—At 39, Victoria- 
street. “ A De-oiling Process,’’ by Mr. R. W. Fisher. 8 p.m. 

Tue Royat InstiruTion OF Great Brirarn.—Albemarle- 
street, Piccadilly, W. “* The Solar Eclipse of 1914,” by the Rev. 
A, L. Cortie. 9 p.m. 

NoxtH-East Coast InsTiruTION OF ENGINEERS AND SHIP- 
purLpers.—In the Lecture Theatre of the Literary and Philo- 
sophical Society, Westgate-road, Newcastle-on-Tyne. Report 
“The Progress of Reform in the Engineering Branch of H.M. 
Navy.” by Mr. D. B. Morison ; ** The Future of British Engineer- 
ing and Shipbuilding,” by Mi. E, W. Fraser Smith. 7.30 p.m. 

PuysicaL Society or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington. ** Mag- 
netic ‘Character’ Figures, Antarctic and International,’ by 
Dr. C. Chree, F.R.S.; “ The Electrification of Surfaces as Affected 
by Heat,” by Dr. P. E. Shaw ; “ Electromagnetic Inertia and 
Atomic Weight,” by Prof. J. W. Nicholson, 5 p.m. Editing 
Committee meeting at 4 p.m. Council meeting at 4.30 p.m. 


SATURDAY, FEBRUARY 27rn. 

Noxru-East Coast INstTitution OF ENGINEERS AND SHIP- 
puiLpeRS. -At Bolbee Hall, Newcastle-on-Tyne. Graduates’ 
meeting. Paper to be read, ‘‘ Some Notes on Ship Resistance,” 
by Mr. A. P. Patterson. 7.15 p.m. 

Royal INSTITUTION OF GREAT Briratn.—Albemarle-street, 
Piccadilly, W. ** Recent Researches on Atoms and Tons,” by 
sir J. J. Thomson, F.R.S. 3 p.m. 

INSTITUTION OF ENGINEERS AND SuHip- 
In the Institutions’ Library. 
by Mr. A. P. Patterson. 





NourH-East Coast 
BUILDERS : GRADUATE SECTION, 
“Some Notes on Ship Resistance,” 
7.15 pom. 


MONDAY, MARCH Ist. 

Tue Society OF ENGINEERS.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C, ‘* Running Costs of 
Motor Vehicles,”” by Lieutenant Robert W. A. Brewer. 7.30 p.m. 

Tue Royaw Instrrvrion oF Great Brrrars,—-Albemarle- 
street, Piccadilly, W. General meeting at 5 p.m. 

Royal Society or Arts, —John-street, Adelphi, London, 
WiC. Fothergill Lecture: ‘“ Motor Fuels,” by Professor 
Vivian B. Lewes, F.C.S. Lecture IIL. 8 p.m. 





TUESDAY, MARCH 2np. 


Tue Roya INstirvuTion oF Great Brirain.—Albemarle- 
street, Piccadilly, W.  “ Colour Photography — Scientific Appli- 


cations : Photographic Appreciation of Colour in Monochrome.” 
Lecture I, By Professor W. J. Pope, F.R.S. At 3 p.m. 
K@NTGEN Socrery.—At the Institution of Electrical Engi- 





neers, Victoria Embankment, W.C. “* The Chemistry of the 
Radio Elements,” by Mr. Alexander Fleck, 8.15 p.m. 


WEDNESDAY, MARCH 3rp. 
Tue INsTITUTE OF SANITARY ENGINEERS.—At Caxton Hall, 
Caxton-street, Westminster. ‘‘ Sanitation in the Bermudas : 
The Drainage of Hamilton, Bermuda’ by Mr. G. Bertram 


Kershaw. 8 p.m, 


THURSDAY, MARCH 4rua. 


At Denison House, 296, Vauxhall 
* Some Notes on Wind Pressure,” 
At 7.30 p.m. 


‘THe CONCRETE INSTITUTE. 
Bridge-road, Westminster. 
by Mr. R. Graham Keevill. 


FRIDAY, MARCH 5ru. 

THe Roya Instirurion oF Great Brirain. -Albemarle- 
street, Piccadilly, W. ‘* Mimicry and Butterflies,” by Professor 
EK. B. Poulton, FLR.S. At 9 p.m. 

SATURDAY, MARCH 67x. 
Tue Royan InsriruTion oF GREAT Brirain.--Albemarle- 


street, Piccadilly, W. ** Recent Researches on Atoms and Tons.” 
Lecture II, By Professor Sir J, J. Thomson, F.R.S. At 3 pan. 


MONDAY, MARCH 8ru. 

THe INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
AssovclaTion.— Storey’s Gate, St. James’s Park, London, S.W. 
*Propelling Machinery for Ships,” by Mr. W. J. Drummond. 
S p.in,. 


WEDNESDAY, MARCH 10ru. 


THE INSTITUTION OF AUTOMOBILE ENGINEERS.—At the Insti- 
tution of Mechanical Engineers. Annual general meeting. 


FRIDAY, MARCH  12ru. 

SourTH-WesTeRN PoLyYTECHNIC” INsTiTUTEe.Manresa-road, 
Chelsea, S.W. Mrs. Hayes Fisher presents prizes and certifi- 
cates to students of evening classes and day college at 8 o'clock 
pein. 
WEDNESDAY anp THURSDAY, MARCH 247TH AnD 25TH. 
INSTITUTION OF NAVAL ArcHITECTs.—In the Hall of the 
Royal Society of Arts, John-street, Adelphi, W.C. The annual 
meetings of the Institution. The Marquis of Bristol, R.N., 
President, will occupy the chair. Owing to the continuance 
of the war, the annual dinner and evening reception will not 
take place. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are reques ed to inform our readers that the alteration 
in the title of the company hitherto known as Vaughan and Son, 
Limited, of Manchester, to the Vaughan Crane Company, 
Limited, is made simply to define more clearly the nature of 
the company’s manufactures. The management and policy 
of the company will not be changed in any respect. 

WELLMAN, SEAVER AND HEap, Limited, advise us that owing 
to the development of their business they are removing to larger 
and more convenient offices, and that on and after the 20th 
inst. their address will be India House, Kingsway, W.C.  ‘Tele- 
phone ; Holborn 1782; and telegraphic address : ‘* Principium, 
Estrand, London.” 

Tur Dussek Bitumen Company asks us to notify its change 
of address to its additional works at Empress Wharf, Sherman- 
street, Bromley-by-Bow, EK. Certain of its products will still 
he manufactured at its Deptford works, but all correspondence 
should be addressed to it in future to Bromley, KE. Telephone, 
Rast 4127. Telegrams, Trindite, Rothlow, London. 








Conrracts.—The Electricity and Tramways Department of 


Newport (Mon.) has placed a contract for its next twelve months’ 
r-quirements of certain electrical accessories, including switches, 
with Messrs. J. H. Tucker and Co., King’s-road, Hay Mills, 
irmingham.—The General Electric Company of China, 


Limited, has secured the contract for all the Government require- 
ments for Osram drawn-wire tungsten lamps and_ electrical 


BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale | 
Branch, 26, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each. 
The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the | 
acceptance of the complete Specification. 
Any person may, on any ot the grounds mentioned in the Act, | 
within two months of the date given at the end of the abridgment, give | 
notice at the Patent-office of opposition to the grant of any Patent. 














STEAM GENERATORS. 


2182. January 27th, 1914.—-MEANS FOR PROMOTING THE 

CrrcuLATION OF WATER IN STEAM GENERATORS, J. Hall, 
Kscombe-terrace, The Point, Durban, Natal. 

A suitable vessel A is suspended inside the boiler by straps 

from one of the stays. A pipe B leads from it to the lower portion 

of the water space, while a second pipe C extends upwards into 


N°2 





the steam space. The latter pipe has its end bent over so as to 
secure the discharge into the pipe D of the relatively cold and 
dense water rising through the pipe B and the chamber A from 
the bottom of the boiler. The pipe D returns the water to the 
foot of the boiler, preferably at a point lying beneath the fire -box. 
February 3rd, 1915. 


INTERNAL COMBUSTION ENGINES. 


1411. June 13th, 1914.—CooLiInGc or INTERNAL COMBUSTION 
ENnGines, The Thomas Transmission, Limited, and J. G. P. 
Thomas, 14, Leonard-place, High-street, Kensington, | 
London, W. 

The piston is formed with a top plate A, provided with radiat- 
ing ribs, and a cylindrical portion B carrying the gudgeon pin 
and spreading out conically into a cylindrical portion C. 
plate D blocks up the interior of the portion B near its top end. 
There is thus formed an annular chamber EF between the two | 
bearing portions of the piston. Ports F in the members B | 
communicate between this chamber and the chamber above 
the plate 1D. Baftle plates G divide the annular chamber into 
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four parts. Four ports H are formed in the cylinder wall. 
Through two of them air is blown under pressure and through 
the others this air is taken away. The engraving shows the 
piston in its lowest position, and in this ports J in the piston 
heads are registering with the ports H, thereby keeping open 
the air supply passage. At the top of the stroke ports K in 
the member C similarly keep the cooling air supply passages 
open, so that the air supply to the interior of the piston is 
continuous.-February 3rd, 1915. 
15,380. June 26th, 1914.-—-IMPROVEMENTS IN AND RELATING 
TO SPARKING P Lugs, Société Carpentier Bal et Cie., of 
124 bis, Rue de Paris & Saint Denis (Scine), France. 

The object aimed at in the design of this sparking plug is 
to obviate trouble caused by sooting at the points. It is known 
that if one or more spark gaps be provided at points in the circuit, 
thereby producing a corresponding number of supplementary 
break sparks, the ignition spark proper is made hotter. The 
distance between the electrodes K, L and J and K!, L! and J! 


1. Assuming, first of all, that the plate M is in contact with 





supplies for Hong Kong for the year 1915, 


the electrodes K, K? and J, the ignition sparks pass between 


is adjusted, and the current is supplied to the central conductor 


K, J and L and K', L' and J', and the device acts in the manner 
of an ordinary sparking plug. If the plate M be then separated 
slightly from the electrodes K, K', J, break sparks pass between 
the latter and the plate M, and the ignition sparks become 
hotter. In these conditions it is possible to modify the distance 
between the plate M and the electrodes to regulate the break 
sparks of this plate at will and in such a manner that the ignition 
sparks proper are rendered as hot as possible. Moreover, if 
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sooting should take place on the path for one of the sparks, 
between K and L, for example, the sparks will continue to 
pass between J, L and between K?, L! and J! and L', until the 
sooty deposit is itself dissipated or destroyed by the heat, as 
has been ascertained experimentally.—February 10th, 1915. 
18,829. August 19th, 1914.—IMPROVEMENTS IN AND RELATING 
To EtecrricaL STARTING MECHANISM FOR INTERNAL 
ComBustTion ENGINES, Frederick Henry Royce, of Osmas- 
ton-road, Derby, and Rolls, Royce, Limited, of Nightingale- 
road, Derby. 
Mounted on the vehicle frame is an electric motor A, having 


| on the end of the armature shaft an epicyclic reducing gear. 
| C is the sun wheel mounted directly on the shaft, D being the 


planet pinions and D! the planet dise ; E the stationary annulus 
fixed to the casing of the motor A, and D? a chain wheel fixed 
to the planet disc D'. The wheel D? is connected by a chain 
to the wheel D*, and this in turn connected to the sun wheel G, 
the friction clutch F being interposed between these two parts. 


| Planet pinions H are carried by a disc H', which has a sleeve 


extension H*, on which is slidably mounted one part H®* of a 
Idog clutch. The lay shaft J of the gear box carries a spur whee 


| K, which gears with a spur wheel K! on the clutch shaft of the 


gear box. On the other extremity of the shaft J is fixed the 
other part J! of the dog clutch, capable of being engaged by the 
part H* of the clutch. The shape of the teeth of the two parts 


| of the dog clutch are such that the drive can be transmitted in 


one direction only. The actuating box N is arranged so that 
the lever X, to which rod M is connected, can only oceupy two 
positions, one in which it makes electrical contact with terminal 
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Y, the other when it is in contact with the electro-magnet 
core Y'. A direct magnetic contact with Y? is prevented by 
the small copper contact piece Q. The lever X cannot rest 
between these two points Y and Y! owing to a spring toggle 


arrangement Z. When starting the electric motor the iron core 


| Y! is magnetised by a series coil and attracts the dise carried 


on end of lever sufficiently to cause lever X to rock. Contact 


| at Y is broken, and by means of an electrical device the main 
| switch comes into operation and the motor is started. 


The 
| solenoids which operate respectively the main switch and the 
| dog clutch are in parallel and energised simultaneously. The 
| dog clutch is therefore pulled into mesh immediately the motor 
begins to rotate and before it has acquired much velocity. As 
soon as the engine starts the dog clutch H? is thrown out of 
engagement with dog clutch J!, due to the shape of the teeth, 
and consequently the rod M, which is connected by link motion 
| to the lever X, moves the lever X so that contact at Y is re- 


In making contact at Y the main switch is disengaged 
In 


made. 
by means of the electrical device and the motor stops. 


order to guard against premature ignition, a friction clutch F 
is provided, which will slide and thus allow the motor to con- 
tinue to revolve in its normal direction.—February 10th, 1915. 


SWITCHGEAR. 


20,796. May Ilth, 1914.—ImPpROVEMENTS IN ELEcTRIC 
Switcues, Frederick Brereton Holt, of Greenfield Farm, 
Antrobus, near Northwich, and Harry Smith, of 16, 
| Melbourne-avenue, Stretford, Lancaster. ; 
The object of this invention is to provide an improved quick- 
break attachment. The break jaws of the switch are indicated 
at A, the hinge jaws at B, and the movable member or main 
blade at C. The quick break blade D is pivoted to the movable 
member C at a point E which, when the switch is closed, is at 
that side of the break jaws A remote from the hinge jaws B, 
and its free end is connected by a spring F with the movable 
member, the spring being put in tension at the time of breaking 
the cireuit in the usual manner. The operation of the quick 
break blade D takes place as usual, its position at the moment of 
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breaking the circuit being shown by the broken lines H, the 
spring F being then extended and its position at the time of 
making the circuit being shown by the broken line K. It will 
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be seen that the circuit is broken at approximately the point L 
of the quick break blade which is not the same as the point M 
at which the circuit is first made.—February 10th, 1915. 


MEASURING AND TESTING INSTRUMENTS. 


2836. February 3rd, 1914.—AppaRaTUs FOR INSPECTION OF 
GAUGE AND Rat DtspLacEMENT IN TRAMWAYS AND 
Rattways, J. M. J. Lundin, Jarfs6, Sweden, and another. 

Two bars AB suitably shaped and provided with suitable 
ends are pivoted together at C. A bar D is pivoted to the bar 

B at E and, by means of a slot and wing nut, to the bar A at F. 


N° 2836 








The bar B carries a pointer G, while the bar A carries a scale H. 
On this scale the gauge of the rails may be read or set. The bar 
D has pivoted to it a pointer J carrying a spirit level K attached 
to it. A seale L on the bar D permits the level of the rails to 
be read or set. M is a handle for lifting the gauge into or out 
of position. Fe bruary 3rd, LOLS. 


PUMPING AND BLOWING MACHINERY. 


25,476. October 16th, 1913.—Ratsinc anp Forcina Water. 
F. O. de Hymel, 2323, West Houston-street, San Antonio, 
Texas, United States of America, and three others. 

An air pumping cylinder A is connected by pipes B to two 
water chambers C dipping into the well or into two adjacent 
welis. The chambers are provided with discharge pipes D and 
with non-return valves E F. As the piston G moves to the left, 
discharge takes place from the chamber C on the left and suction 
occurs in the chamber C on the right. The action is reversed 
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when the piston moves to the right. A by-pass pipe H is pro- 
vided at each end of the cylinder. When the piston near the 
end of its stroke uncovers one of these by-pass pipes the com- 
pressed air on one side of the piston is released over to the other 
side, where it destroys the vacuum and provides material for 
compression on the return stroke. J is a hand-regulated air 
inlet valve, whereby the supply of air within the cylinder may 
be kept up against leakage.—February 3rd, 1915. E 


CRANES AND CONVEYORS. 


9629. April 18th, 1914.—IMPROVEMENTS IN CRANES, 
Weddeil, Park Villa, Uddingston, Lanarkshire. 

The object of this invention is to secure the travelling of the 
erane hook in a horizontal direction while the crane jib is being 
luffed inwards or outwards. For this purpose the crane consists 
ota jib A B, a post AC and a link CD. The length of the link 
is equal to the height of the post. The end D of the link is 
arranged to be movable along the centre line of the jib. The 
rope from the winding drum is led over a pulley at A, thence 
forward to one at some point E on the jib, and then back to a 
pulley on the end of the link at D. Finally, it passes to the 


A, 3, 


- 
by means of a screw F, a link G and an extension rearward of 
the jib. AS it proceeds, the pulleys D E approach or recede 
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from each other, and the consequent paying out or hauling in 
of the rope exactly counteracts the rise or fall of the crane hook 
produced by the rise or fall of the jib.—February 3rd, 1915. 


MOTOR CARS AND ROAD TRAFFIC. 


9946. April 22nd, 1914.—IMPROVEMENTS 
W. Hillman, Keresley, near Coventry. 
This car has two separate engines A and two each of the follow- 
ing features: Starting shafts B, fly-wheels and clutches ©, 
elutch shafts D, gear boxes E, universal joints F, propeller 


IN Moror Cars, 
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shafts G, universal joints H and bevel gear boxes J. It has 
one radiator K, one clutch pedal L and one change gear lever M. 
Each rear road wheel is thus driven by a separate engine, so 
that the necessity for differential gearing is avoided.-—February 
3rd, 1915. 








UTILISING ENEMY PATENTS. 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents, and 
is specially compiled for THe ENGINEER by Lewis Wm. 
Goold, chartered patent agent, 5, Corporation-street, Birming- 
ham. It is desirable in the first instance to obtain the latest 
particulars upon the Patents Register. If any patent listed 
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lighting, systems of. Relates to a switch or controller sysi oe), for 
electric vehicles by means of which fourteen different phases 
of speed can be produced, three by controlling the moto; and 
eleven by controlling the dynamo ; the dynamo may also he out 
out of circuit and the motors arranged as generators for | 
purposes by suitably operating the controller, 
Austria, 

No. 15,150/02.—Telescopes. Relates to telescopes in which 
the objective system can be rotated to sweep the horizon, while 
the optical axis of the eye lens system remains fixed in direction 
and the image retains its orientation on such axis. Goerz, ¢ Pp, 
Berlin. 

No. 15,256/02.—Flanging boiler ends, Apparatus for effecting 
the setting to a true cylindrical form of the outer flange of 4 
stamped boiler end having flanged apertures for the fire tubes, 
manholes, &c. Rinne, H., Germany. 

No. 16,049/02.—Calculating apparatus. A machine for add. 
ing, subtracting, multiplying, or dividing two numbers i- pro: 
vided with a motor and operates automatically on moving a 
handle to one of four positions in a slot representing the desired 
operation after the numbers and decimal points have been set, 
After a multiplying or dividing operation a carriage is ret \irned 
by hand. Rechnitzer, A., Vienna. 

No. 16,105/02.—-Artificial fuel. Briquettes made with bind 
ing materials soluble in water, such as dextrin, molasses, pulp 
lye, oxidised lignine, ammonium resinate, and the like, are 
| rendered damp-proof by heating until the binding material jx 
| carbonised. To prevent combustion at high temperatures airy 
| may be excluded by means of inert gases or the heating eflected 
in vacuo. Bock, J. R., Germany. 

No. 16,207/02.—Furnaces ; roasting and caleining furiaces, 
In furnaces with closed *‘ muffles”’ or panlike roasting and 
calcining chambers fitted with rotating agitators the “ multe” 
is supported on a metal frame, which also supports the bearing 
of the agitator shaft, the brickwork of the furnace not beiny used 
to support either muffle or agitator. The flues are preferably 
so arranged that the furnace gases play first on the top of the 
retort. Verein Chemischer Fabriken in Mannheim, Gertany, 

No. 16,965/02.-Water, purifying and softening; filters, 
| cleansing. Apparatus for freeing feed water for steam gene: 
| or other water from sulphates and carbonates by treatment with 
| barium carbonate and lime water. Reisert, H., Germany. 


raking 
Lohner, |, 
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| No. 17,314/02.—Rock drills. To clear the cutting edge of a 
rotary drill and to remove the core and débris, water wader 
| pressure is caused to pass down the borehole and back through 


| the hollow boring rods. Brejcha, J. V., Strassburg-Neudort, 

| No. 17,620/02.—Drying felts for paper, &c., machines. A 
| drying felt for pasteboard and paper machines, Rudiger, E. 
Germany. 

No. 17,753/02.—-Linotype machines. Relates to the dis- 
tributing mechanism of machines having two magazines or sets 
of matrices, and consists of means for separating the two sets 
and passing each set to its own distributing rail and screws, 
Albrecht, C. A., Berlin. 

No. 18,063/02. Linotype machines. Relates to the maga- 
zines and distributing mechanism of linotype machines, Instead 
of spacing the magazine channels at uniform distances apart, 
and arranging the teeth on the distributing rail to drop a matrix 
| at every such distance, the channels are constructed of varying 
| width to correspond with the thickness of their respective mat- 
| vices. The saving of space thus effected over the narrow matrices 
| enables about 30 per cent. of additional matrices to be included 

in the magazine. Muehliesen, C., Berlin. 

No. 18,073 02,—Ordnance ; mountings. 
of the ready removal of the recoil spring. 
many, 


| 
| 


Provision permitting 
Ehrhardt, G.. Ger 








|INSTITUTION OF AUTOMOBILE ENGINEERS. 


THe Committee which was formed as a result of the paper 
| read by Mr. L. H. Pomeroy, Member of the Council of the Institu- 
tion of Automobile Engineers, before a gathering of automobil 
manufacturers, steel makers, and stampers in’ Birmingham, 
early in December, has now been definitely constituted as 
| follows : 
| Representing Steel Manufacturers.—Harry Brearley (individual 
| member), J. H. Dickenson (Vickers Limited, Sheftield), David 
| Flather (W. T. Flather, Limited, Sheftield), Herbert Francis 
(Kayser, Ellison and Co., Sheffield), Dr. W. H. Hatfield (Jno. 
| Crowley and Sons, Sheffield). 

Representing Automobile Manufacturers.—A. E. 
(Daimler Company, Limited, Coventry), l. Coatalen (Sunbeam 
Motor Car Company, Wolverhampton), L. H. Pomeroy (Vauxhall 
Motors, Limited, Luton), A. A. Remington (Wolseley Motor 
Limited, Birmingham), Sidney Smith  (Sheftield-Simplex, 
Limited, Sheffield). 

Representing Steel Stampers.—Chas. A. Clarke (Thos, Smith's 
Stamping Works, Coventry), W. A. Landells (Deritend Stamping 
Company, Birmingham), A. Stubbs (Smethwick Stamping Com - 
pany, Smethwick), C. H. Tredgold (Hughes-Johnson Stamping 
Company, Birmingham ). 

The Committee has already held its first meeting, and ther: 
would appear to be every prospect that it will be able to arrive 
at conclusions which will be of great assistance to the variou 
industries concerned. The Committee has, however, decided 
that no interim reports shall be issued and that any definite 
report which it may draw up shall be submitted to the Engineer- 
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has been assigned to a non-enemy proprietor the law does not 
apply. 


On each of the patents given below £81 have been paid 
in renewal fees. 

No, 13,746/02.—Forging metals. A solid blank is pierced by 
a mandrel while held in a divided matrix. The matrix has a 

flared upper end and longitudinal grooves. The blank is initially 

supported by a work:support, but this support is withdrawn 

after piercing has commenced, the blank being supported by 

the enlarged upper end and by the increased friction due to the 

grooved matrix. The longitudinal ribs formed on the tube or | 
hollow body are subsequently removed.  Gleichmann, G., | 
Germany. 

No. 13,767/02.—Malt. Relates to apparatus for the pro- 

duction from malt of a product for preparing malt wort. In 

this product the coarse skins or husks and the fine meal are | 
mixed together in their natural proportions, but, if desired, their | 
relative proportions may be varied. Muhlenbauanstalt und 
Maschinenfabrik vorm. Gebruder Seek, and Krusemark, H., 
Germany. 

No. 14,121/02.—Boxes; making boxes. 
making and covering or labelling paper or cardboard tubes for 
forming round boxes. Jagenberg, F. E., Germany. 

No. 14,228 /02.—Clutches. Relates to electromagnetic clutches 
suitable for coupling shafts for driving machine tools, vehicles, 
hoisting engines, &e. The two mutually attracting surfaces 
are separated by an air gap, and the friction surfaces are of non- 
magnetic material. The area of the attracting surface of the 
magnet may be enlarged so as to equal that of the adjacent 
surface of the armature and two or more annular magnets may 
be combined. Schuster, W., and Ast, H., Vienna. 

No. 14,679/02.—Rolling metals. A machine for cold rolling 
the ends of boiler fire tubes and other tubes to a definite size 
is provided with an internal roll and an annular roll adjustable 
to the required size. Rinne, H., Germany. 





pulley at the end B of the jib. The luffing may be performed 


No. 14,851/02.—Dynamos and motors, controlling ; electric 
. ‘ 


ing Standards Committee, with which the question of its accept 
ance and issue will be left. It is hoped that by putting the 
matter in this form the report will receive the unanimous approval 
of the industries concerned. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 10th. 
Pia iron, after several weeks of quiet, has developed some 
encouraging activity. Car builders and cast iron pipe maker 
are again actively in the market, and show an anxiety to con- 
tract far ahead, evidently anticipating an upward movement 
It is steel pig that is chiefly wanted. A number of furnace 
has been blown in. While the improvement is encouraging, |' 
is not great, January production was near 1,600,000 tons, 01 
85,000 tons over December. Export inquiries are improving. 
Italy is asking for upwards of 100,000 tons Bessemer grades, but 
shipping facilities are uncertain, Railroad buying is far below 
| normal, but better than it has been in rails, engines, and cars. 
| A sharp improvement is confidently looked for, as well as in 





Apparatus for | machine tools for general shop equipments. The shipyards con 


tinue to be good buyers. A large amount-of plate business is unde: 
negotiation. One concern has just contracted for upwards of 
7000 tons of plates. In fact, many plate mills have been able to 
increase output to 60 per cent. of capacity. The Pennsylvania 
Railroad Company is in the market for a large quantity of struc- 
tural material. All this helps billets. ‘The advance in speltet 
has sent galvanised sheets up 2dols. to 4dols. a ton. It is 
estimated that the past week’s orders for rails were 125,000 tons. 
There is a larger volume of business in sight. Actual necessities 
are gradually becoming more urgent, but withal there is great 
caution shown in the placing of business. Much new enterprise 
is held in check for various reasons. Copper weakened on account 
of possible complications in ability to make foreign deliveries. 
High insurance rates and war risks are disturbing factors. 
Electrolytic fell } and is offered to-day at 14}, but in seeond 
hands it has sold for less. 
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FEBRUARY. 


The Committee of Three. 





Tr had become more and more evident since 
Christmas to those who were watching events that 
Jabour troubles were in the air, and the question was 
heard on all sides, ‘‘ What will the Government do ? ” 
Dissatisfacticn had broken out mainly in three 
quarters : the coal mines, the railways, and the engi- 
neering and shipbuilding works engaged on Govern- 
ment work. To allow it to continue was impossible. 
The means taken in the first-named cases are described 
in other notes ; to meet the third was a less simple 
matter, and an ad hoc committee was established. It 
consists of Sir George Askwith, representing the Board 
of Trade ; Sir Francis Hopwood, the Admiralty ; and 
Sir George Gibb, the War-office, This Committee 
of three has already issued two reports, the most 
notable of which is that in which it recommends that 
where employers and employed fail to come to terms 
the case shall be brought before an independent 
tribunal. This recommendation has been adopted 
by the Government and the Committee itself has 


been directed to act as the tribunal indicated. The 
same report deals with (A) the production of shells 
and fuses, (B) avoidance of stoppage of work, and 


(C) guarantee to workpeople. It indicates that 
piecework workers do not do as much as they can for 
fear that their rates may be reduced, and advises 
employers to give an undertaking that no change in 
rates shall be made save where warranted by a change 
in the method of manufacture ; suggests that female 
labour should be employed on certain operations ; 
and recommends that a written guarantee should be 
given by employers that such changes as may be made 
now will end with the cessation of hostilities. Another 
report, dated February 16th, dealt with the question 
of the broken squad—that is to say, the well-known 
evil that where one member of a squad is absent the 
others decline to work. In the report men and masters 
are called upon to find a solution in ten days or refer 
it to the Committee for settlement. It will be seen 
that this Committee has no power of itself to oblige 
the acceptance of its recommendations ; but, acting 
on them, the Government called upon the men who 
had struck—some 10,000 or so—on the Clyde, and 
were threatening to do so on the Tyne, to return to 
work on Monday last. This the men did not do, 
but-an arrangement which is discussed in a leading 
article to-day was reached on Tuesday last, and there 
has been a gradual resumption in the last few days, 


The Coal Dispute. 


For a time things looked very gloomy in 
the West Yorkshire coalfields, and there were serious 
grounds for fearing a strike of large dimensions. To 
go into the details here would be impracticable, but 
the foundation of the trouble lay in the Minimum 
Wages Act. At many mines men working in excep- 
tional places had for some time been paid more than 
the standard rates, but when the minimum rate was 
established by the Boards appointed for that purpose 
the mine owners decided to give up these exceptional 
rates. Against this the men protested, and all 
through January trouble was brewing. On February 
th, however, a conference was held at Leeds and at 
its conclusion the following statement was issued :— 
“The owners, with the object of avoiding the disas- 
trous consequences of a coal strike in a national 
crisis, will, during the continuance of the war between 
this country and Germany, concede the contention 
of the workmen’s representatives respecting the 
Conciliation Board’s resolutions, and will pay to 
workmen paid by contract the minimum wages 
fixed by the new award of his Honour Judge 
Amphlett, dated July 2lst, 1914, plus 15 per cent. 
of not less than two-thirds of the minimum wages 
fixed for such workmen by Judge Amphlett’s original 
award of June 10th, 1912.’’ This agreement, which, 
it will be observed, is only of a temporary nature, had 
the effect of putting an end to the trouble. 


The Railwaymen’s War Bonus. 


Wuat was a very thorny problem, calling 
for delicate handling by the men’s representatives 
on the one side and the companies and the Govern- 
ment on the other, was the question of extra pay 
to compensate railway servants for the higher cost of 
living now prevalent. That some bonus was neces- 
sary, that it was to be for the period of the war only, 
and that it should be given to men of all grades, were 
points on which there was more or less universal 
agreement. The main difficulty lay—and, in fact, still 
lies—in the question as to whether the Government 
will make up wholly or in part the increased expense 
thus thrust upon the companies. In our last issue 





we gave an estimate as to what the cost would be for 
some companies. The Glasgow and South-Western 
was not one of those we selected. Had it been we 
should have given an estimate of £69,845. As the 
Glasgow and South-Western Railway chairman’s 
speech, since issued, gives the amount at £65,000, we 
think our estimates of last week must be near the 
mark, A study of them will give an idea of what a 
serious matter this is going to be to some of the 
smaller companies. At present the proposal is, we 
believe, that the companies pay one-fourth, but at 
the time of writing this proposal has not, as far as 
we are able to ascertain, been accepted by the rail- 
ways. Some of the Scottish companies are strongly 
against paying any proportion, and peasibly there are 
English railways of the same mind. The latter, if 
any, have, however, failed to make their views publicly 
known. If we read Mr. Whitelaw’s speech to the 
North British shareholders aright, the companies are 
entitled to charge against the Government any 
increased cost of coal and other stores, and it would 
therefore seem reasonable to assume that increased 
cost of labour would be a fair charge also. 


Aeronautical Activities. 


THE month has witnessed a surprising degree 
of aeronautical activity—surprising, that is, in view of 
the weather conditions that have prevailed. Two 
very notable instances of combined operations of a 
large number of aeroplanes fall to be recorded. 
During the twenty-four hours ending on the evening 
of the 12th thirty-four naval aeroplanes and seaplanes 
under the command of Wing-Commander Samson took 
part in an air raid over the Bruges, Zeebrugge, Blan- 
kenberghe, and Ostend districts. The object of the 
attack was to prevent the development of submarine 
bases and establishments. Bombs were dropped on 
Ostend railway station, which was, as a result, prob- 
ably burnt to the ground. The Blankenberghe 
station and railway lines near it were also severely 
damaged. Gun positions and the power station at 
Middlekerke and mine sweeping vessels at Zeebrugge 
were also attacked, but with what result is not clearly 
known. Although heavy banks of snow were encoun- 
tered as well as heavy gun fire, all the pilots returned 
uninjured. The only mishap occurred to Flight- 
Commander Grahame-White, who fell into the sea 
off Nieuport and was rescued by a French vessel. 
The operations were continued on the 16th, when 
forty British and eight French machines dropped 
bombs on many points of military significance. Gun 
positions, transport wagons, the mole and _ locks 
at Zeebrugge, barges, trawlers, and the aerodrome at 
Ghistelles were all attacked with, it is reported, good 
results. Unfortunately, our aviators did not escape 
as scatheless as on the former occasion. Flight- 
Lieutenants Rigall, O’Brien, and Spencer are missing 
and believed lost, while Flight-Lieutenant Murray, 
being compelled to alight on the open sea, was rescued 
by a Dutch torpedo-boat and is now interned in 
Holland. 


Germany’s Aeronautical Adventures. 


Acatnst these two remarkable achievements 
Germany can show for the month nothing but 
disaster or fiasco. On the evening of the 21st a hostile 
aeroplane visited the Braintree and Colchester dis- 
trict. It seems to have dropped altogether four bombs. 
Only one took effect, partially wrecking a soldier's 
house but causing no loss of life. Two aviators 
clinging to their wrecked machine were captured in 
the North Sea two days later by a British trawler. 
They seem to have been acting in conjunction or to 
have been identical with the pilots of the machine 
which dropped the bombs. On the 22nd a Zeppelin 
bombarded Calais with ten projectiles, which killed 
five civilians and did some slight damage to property. 
Against this futile action the Germans have to set 
the loss of two of their airships, the Zeppelin L3 and 
the Schiitte Lanz L4, the former of which was wrecked 
on the 17th on the Danish island of Fan6é, while the 
latter on the same day met a like fate on the west 
coast of Denmark. It seems undoubted that the 
vessels were about to retaliate on this country for 
the aeroplane raid of the 16th, and were lulled into 
security by the favourable weather conditions which 
attended that achievement. But the publication of 
weather forecasts indiscriminately in this country 
has for some months been forbidden, and as a result 
the Germans had no indication that a gale laden with 
snow was blowing up from the south-west. This 
gale came and caught the airships on their passage 
across, with the result stated. Thus, not for the first 
time has Nature intervened as a shield between us 
and our enemies. It is probable that at least one 
other Zeppelin was lost during the month, as accounts 
received indicate that a disaster overtook one of these 
vessels recently at Pola, on the Adriatic Sea. Austria- 





Hungary is believed to possess five Zeppelin dirigible 
balloons. 


London Electricity Supply. 


Tue first day of the month saw the rejection, 
for this year at all events, of the London County 
Council’s Bill for regulating the electricity supply 
of London and the surrounding districts. Last 
November the Council decided by a large majority 
to proceed with the Bill, but its decision on that 
occasion had to be confirmed at a later date by a clear 
majority of the whole of the members of the Council. 
This majority was not obtained at the meeting on 
February lst—though there were very few votes 
wanting to make it complete—and so the Bill will 
not be brought before Parliament during the present 
session. We have so many times referred to the par- 
ticulars of the Council’s scheme, so far as they have 
been published, that it is almost unnecessary further 
to allude to them at the present time. We may say, 
however, that it was proposed to constitute a central 
authority composed largely of representatives of 
the London County Council, but also including repre- 
sentatives of other public bodies in the area of the 
operations of the scheme. This body was to have 
the control of the whole of the electrical supply of the 
area and was to be given large powers, such as those 
of acquiring existing undertakings, specifying the 
exact form the supply was to take, &c. It was not 
to be a commercial body, however, for the actual 
working of the scheme so far as the generation and 
distribution of the electricity was concerned was to 
be in the hands of a company, which was to work 
entirely under the direction of the authority, to do 
nothing without its sanction, and to be answerable 
to it in every way. The Bill, had it come before 
Parliament, would have received a _ considerabie 
amount of opposition, but there is little doubt that 
the Council will take the first favourable opportunity 
of again bringing the matter forward. 


Oil Steamers. 


TuE launching of the San Patricio at Walker 
during the month is important as marking the 
practical completion of what must have been one of 
the largest shipbuilding orders ever given by a 
private firm. In 1912 Sir Wheetman Pearson, as 
he then was—Lord Cowdray as h2 now is—ordered 
for the Eagle Oil Transport Company a fleet of oil 
carriers consisting of nineteen ships, ten of which 
were of 15,000 tons each and nine of which were of 
9000 tons, a total of nearly a quarter of a million tons 
of shipping to a single order, of which, by the way, 
Armstrong, Whitworth and Co., Limited, received 
a large share ; this firm, in fact, has built a good pro- 
portion of the whole of the oil-carrying shipping of the 
world. The foresight shown in the ordering of such 
a large addition to the tonnage engaged in this trade 
appears to have been fully justified in view of the 
large increase in the world’s output of oil which has 
taken place since that date, and from all appearances 
it will go on increasing, so that more and bigger ships 
will probably have to follow. The 15,000-ton ships 
of the San Patricio type are 548ft. long overall, 
66ft. 6in. beam, with a moulded depth of 41ft. 6in. 
to the shelter deck. The engines of this particular 
ship were built by Hawthorn, Leslie and Co., Limited, 
and indicate 4600 horse-power, the boilers being 
arranged to use Mexican oil fuel of a very tarry nature 
with a Wallsend installation of burners, a point which 
will be worth observing when the trials come on. 
Full particulars of a sister ship were given in our 
issue of September 4th, 1914, when the San Jeronimo 
formed the subject of the fifth of our series of articles 
on ‘Typical Ships.” A noteworthy feature of all 
these vessels is the great consideration which has been 
given to the comfort and safety of the crews; for 
instance, each of the engineers has a separate cabin. 
In addition to this, refrigerating machinery is fitted 
so that the men are well fed, while their safety is 
provided for by allowing them to go forward or aft 
under the shelter deck without having to expose 
themselves on deck at all. 


The Congestion in Transport. 


For some weeks the docks have been under- 
manned. A very large proportion, and certainly the 
best of the staff, has joined the colours. Many of 
those who remain can soon earn what they consider 
sufficient, and do not therefore make anything like 
full time. Carters, too, have gone, and horses, carts, 
drays, and motor vehicles have been requisitioned 
by the Government. Many berths and sheds have 
been devoted to the handling of naval and military 
stores, prize cargoes, and Government-owned sugar. 
The risk of mines and enemy ships has, coupled with 
our own blockade, caused vessels, usually entering 
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eastern ports, to go to those on the West Coast. This 
has placed increased burdens on the latter. Prices 
have risen, and therefore the merchant has held his 
stock at the dock in the hope of a further rise. In 
addition, there has been the congestion on the rail- 
ways, and in consequence of all these factors there 
has been a state of topsy-turvy at the docks. But at 
all ports, except possibly Liverpool, order has gradu- 
ally taken the place of chaos, and even at Liverpool 
conditions continue to improve. The congestion on the 
railway may be ascribed to several causes. For 
instance, about 12 per cent. of the railwaymen have 
joined the colours. Horses, used not only for cartage 
but for shunting, have, along with drays, motor 
lorries, and vans, been requisitioned, whilst consider- 
able quantities of warehousing, storage, and office 
accommodation have been taken possession of by 
the Government for storage purposes. Owing to 
the increase in sea freights it is much cheaper now to 
send coal by rail than by water, and this has led to 
large consignments travelling in a direction opposite 
to the usual one, i.e., away from the sea, instead of 
towards it. For the same reason barge-delivered 
coal on the Thames has had to be put into the barges 
from trucks instead of from colliers. In addition to 
the shortage of men, equipment, and facilities, and 
of the disorganisation in the coal traffic, there has 
been an enormous amount of military traffic to handle. 
These conditions have led to great delays in the 
transport of goods of every kind, but the companies, 
backed by the Government, have tackled the subject 
courageously and order is being rapidly evolved. 


The Railway Annual Meetings. 


WITHIN a little over a fortnight, i.e., between 
Thursday, the 11th, and Friday, the 26th, all the 
principal railway companies of the United Kingdom 
held their annual meetings. In view of the Govern- 
ment control and the financial terms under which 
it is being exercised—the control does not, however, 
apply to any Irish railway, nor to the London tube 
railways—these meetings were of unusual interest. 
The annual reports issued prior to these meetings 
were also out of the common, as nineteen of the 
thirty-three financial returns and six wholly and one 
in part of the twenty-four statistical returns were 
omitted by the sanction of the Board of Trade. The 
auditors’ certificate in each case has been modified 
to suit and there are no officers’ certificates as to 
upkeep. At all the meetings reference was made to 
the financial side of the Government control—dealt 
with fully in THE ENGINEER of September 25th— 
but, until Lord Churchill spoke at the Great Western 
meeting on the 25th ult., we were not sure whether 
the arrangement was for the whole period of control 
or only up to December 31st last. As he referred in 
two places to the “ period of control,’ we take it 
that the arrangement is for the whole time. On the 
question of the length of control it may be remarked 
that inquiries as to this were made at some of the 
meetings, and the respective chairmen pointed out 
that the warrant for possession under the Act of 1871 
had to be renewed week by week, and that therefore 
the control could come to an end within a week at 
any time. Some of the chairmen expressed the 
decided opinion that when the terms were arranged 
no one bargained for the large demands the Govern- 
ment would make on the companies, and Viscount 
Churchill went so far as to question whether his com- 
pany—the Great Western—had reaped any pecuniary 
benefit from the arrangement. 


A Restricted Train Service. 


As the most effectual remedy against the 
congestion on the railways, the reduced staff, the 
increased cost of and a possible scarcity of coal, and 
the shortage of engine power, was a diminution in 
the passenger service, this in most cases, was put in 
force on the 22nd of the month. Some companies, 
the Midland and Great Northern in particular, have 
made big incisions. The Midland has taken off its 
four crack expresses between London and Manchester 
and two of the London—Leeds trains, and one from 
London to Sheffield, and in conjunction with its 
Scottish allies has cut off two expresses between 
London, Manchester, Liverpool, and Glasgow and 
Edinburgh. The Great Northern has withdrawn 
two London-Sheffield, two London—Leeds, and two 
London—Doncaster expresses, and with the two other 
East Coast companies two Scottish expresses. The 
London and North-Western has taken off four 
London-—Birmingham expresses, two London—Man- 
chester, the ‘‘ Sunny South Special,”’ and the Greenore 
boat train. The morning Scottish express in each 
direction runs in one portion throughout. The Great 
Western has dropped two London—Wolverhampton 
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Birmingham (G.W.)—Hereford expresses. 


Central service from York to Bournemouth and 
Southampton and back has ceased and the 3.15 p.m. 
from Marylebone no longer runs non-stop to Sheftield, 
but calls at Leicester and Nottingham. All the other 
principal English companies have made reductions 
in their services. Many luncheon carriages and 
through coaches other than those affected by the 
restricted service have been withdrawn. Whatever 
public inconvenience may be experienced by the with- 
drawal of these trains is met by a liberal inter- 
availability of tickets. 


The Dardanelles. 


THE operations at the Dardanelles are not 
at the moment of writing anything like completed, 
but sufficient has been done, we believe, to justify 
us in calling them the most technically interesting 
event, after the Dogger Bank action, of the war up 
to the present. From the apparent ease with which 
the four fortified places at the entrance to the 
Dardanelles have been demolished by the combined 
Anglo-French fleet, we may prepare ourselves for 
yet another blow at preconceived ideas. The futility 
of setting warships against powerful and well-placed 
land forts used to be an accepted belief, and was 
expressed in the saying that “‘a gun on land was 
worth a ship at sea.”” In the four forts referred to by 
the Admiralty as A, B, C, and D there were, all told, 
fourteen guns of or over 9.2in. in bore. It is true 
that this is also about the number of warships which 
engaged the forts. But then the guns were, while 
the ships still are. Apart from this aspect of the case, 
technical interest centres in the appearance in the 
action of two British vessels about which everyone, 
particularly the Germans, desires to know more, 
namely, the battleship Queen Elizabeth and the sea- 
plane carrying ship Ark Royal. All we may say about 
the former is that she is armed with 15in. guns, 
burns oil fuel, was built at Portsmouth, and has four 
sisters almost, if nct quite, ready to proceed to sea. 
It is appropriate that the Queen Elizabeth should 
have had the assistance of an Ark Royal, for the first 
Ark Royal was an Elizabethan vessel that helped to 
chase the Spanish Armada. The present Ark Royal was 
provided for by a sum of £80,000 in the 1914-15 
Naval Estimates, and was taken over by the Admiralty 
when under construction by the Blyth Shipbuilding 
and Engineering Company. She has a length of 
385ft. and, as converted, has her funnels and other 
superstructure placed right aft so as to give room on 
the deck for a clear run. The other British vessels 
announced as having taken a part in the bombardment 
are the Inflexible, Agamemnon, Irresistible, Ven- 
geance, Cornwallis, Triumph, Albion, and Majestic, 
while the French warships mentioned are the Suffren, 
Gaulois, Bouvet, and Charlemagne. This fleet 
supplemented by destroyers, mine sweepers, and 
probably submarines, and is under the command of 
Vice-Admira] 8. H. Carden. 


The Allies’ Naval Losses. 


THE naval losses sustained by the Allies 
and published during the month were, so far as 
material is concerned, remarkably low. The armed 
merchant cruiser Clan McNaughton was missing 
after the 3rd. Search was unsuccessful, except in 
discovering wreckage believed to be portions of the 
ship, and on the 24th the Admiralty intimated that 
she had‘ in all probability foundered during the bad 
weather that prevailed at the beginning of the month. 
She was a vessel of some 5000 tons and belonged to 
Cayzer. Irvine and Co., of Glasgow. Her crew con- 
sisted of 280, of whom 20 were officers and 69 specially 
entered mercantile ratings. On the 24th the French 
destroyer Dague, while escorting a supply convoy 
for Montenegro, struck an Austrian mine in the 
harbour of Antivari and sank with a loss of thirty- 
eight of her crew. This vessel, an illustrated descrip- 
tion of which we published in our issue of August 16th, 
1912, was built at Bordeaux in 1911 and was of 720 
tons displacement. She was fitted for oil fuel only 
and was driven by 13,315 horse-power Breguet tur- 
bines, which on trial gave her a speed of 35.2 knots. 
In addition to these losses the Allies and certain 
neutral nations have suffered the destruction of 
several merchant ships by the torpedoes of the 
German submarine pirates. For the moment we have 
no comment to make on the technical aspect of this 
development, but we do not hesitate to believe that 
in time to come there will be some information that 
we may discuss. Whatever the steps may be which 
the Government has hinted it has taken to meet the 
new conditions, the efficacy of the “ blockade ’? may 
be measured by the fact that, reckoning on the 
number of ships sunk during its first full week, it 
would require about twenty-four years for the Ger- 
mans to wipe out the existing British and colonial 
On the basis of tonnage it would 
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require about twenty-six years. 
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AERIAL ROPEWAYS. 
No, ITI.* 

In this article we shall deal with the ropew 
practice of George Cradock and Co., Limited, of 
Wakefield. This well-known firm, it may be pe. 
marked, is perhaps chiefly identified with the many. 
facture of wire ropes. It specialises, however, jp 
the design and construction of various complete 
plants employing wire ropes as a principal element, jy 
their construction, and among these aerial ropeway, 
have a prominent place. P 

It must here be explained that in employing the 
term “aerial ropeway”? we do not wish to confine 
ourselves to the restricted meaning which it has been 
given within quite recent years. We do not, fop 
instance, wish to exclude cableways from our purview, 
A cableway and a ropeway, according to modern 
terminology, are two quite distinct types of trans. 
porting plant, as the reader will perceive shortly, 
and we admit the necessity for having separate names 
for them. A rope incline is a third type distinct 
from the others. Still, as they are frequently in the 
position of being possible alternatives to each other, 
it would be unreasonable to place, in this instance, 
the restricted interpretation on the term “ ropeway,” 

Before passing on to describe typical instances of 
these three classes as erected by Messrs. Cradock, 
we may say that, like the majority of ropeway 
builders, the firm strongly recommends the use of 
locked coil wire ropes for ropeway purposes. Jn 
Fig. 1 we illustrate four cross sections of such ropes, 
Types A and C are of the “ half lock” variety and 
types B and D of the ‘full lock.”” The advantages 
possessed by these ropes for ropeway purposes, 
particularly for the “rail”? or “standing” rope of 
bi-cable ropeways, lie in their flexibility and their 
freedom from any tendency to rotate or unwind. An 
even greater advantage is their smooth exterior, a 
feature that reduces the wear and tear on the moving 
parts of the ropeway. The breaking strength and 
weight per fathom of these ropes vary slightly 
according to which type of section is chosen. But it 
may be useful to note that a rope of this class, lin. in 
diameter, may be expected to weigh about 16 lb. 
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Fig. 1—LOCKED COIL WIRE ROPES 


per fathom and have a breaking strength of some- 
thing like 53 tons if made of improved plough steel, 
38 tons for mild plough steel, and 18 tons for mild 
steel. For other sizes of rope the weights and strengths 
are very exactly proportional to the squares of the 
diameters. It is usual to adopt a factor of safety of 
about 7 with ropes on an aerial ropeway. It will be 
seen that a locked coil rope, while slightly heavier 
than a similar-sized ordinary round wire rope, has 
a distinct advantage as regards the breaking strength. 

The mono-cable or bi-cable controversy will not 
be advanced again in this article, for Messrs. Cradock 
favour neither system to the exclusion of the other. 
The firm, wisely, we think, recognises that each is 
specially adapted to particular local conditions, and 
erects that type which seems best suited to the 
requirements of any given case. It recognises the 
simplicity and small initial and maintenance costs 
of the single-rope system, and for capacities up to 
50 tons per hour over ground involving nothing 
more than moderately steep gradients, it holds that 
the single-cable ropeway gives excellent results. For 
heavy loads and steep gradients it recommends the 
bi-cable system. 

The profile of a typical single-cable ropeway erected 
by Messrs. Cradock is shown in Fig. 2. This ropeway 
is situated at the Rodeio Mine, in Minas Geraes, Brazil, 
and has a length of a mile and a-quarter. The loading 
station is situated at the lower end at a level 713ft. 
below that of the unloading station. The average 
gradient, therefore, works out at 1 in 9.2. The 
average gradient of a ropeway, however, gives very 
little real information as to its character. In an 
extreme case, for instance, a ropeway might pass up 
one side of a very high mountain and down the other. 
and yet have an average gradient of zero or some 
such ridiculous figure. It is, indeed, a little difficult 
to speak with precision about the gradient of a rope- 
way. It is not, of course, the average gradient, but 
the maximum that is important as settling the best 
type of ropeway to employ and other matters. The 
maximum gradient may be determined by examining 
the relative heights of the sheaves on the standards 
above datum and their distance apart. In the case 
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of the ropeway illustrated in Fig. 2 the maximum | otherwise of the rope-gripping device. In the case 
gradient is seen to occur on the tenth span from the | illustrated the maximum gradient on the sag does | at any given point must vary slightly from instant 
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Fig. 2—-THE RODEIO MINE ROPEWAY, MINAS GERAES 


loading station and to be of | in 4.78 in amount. | not oceur on the tenth span, for this is a very short | to instant, even although the buckets are running 
Even this figure, however, is deceptive, for it does | one, with the rope between it almost straight. The uniformly. The problem of determining the true 


maximum gradient of a ropeway is therefore analogous 
to that of finding the maximum deflection of a con- 
tinuous beam subjected to concentrated loads as 
well .as supporting its own uniformly distributed 


weight. 








Ea: same conditions have led at the span just before the 
a ii unloading terminal to the employment of a tresile 
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not take cognisance of the sag of the rope between | true maximum gradient is probably to be found 
the posts. The gradient on the sag is probably the | on the ninth span from the loading station, and is shown. The station structural work is carried out 
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Fig. 4—-LOADING STATION 


most important of all the gradient figures. It is it, ; something like 1 in 3. 


| it is obvious that the sag, and therefore the gradient, 


The ropeway surveyor, it will be gathered, has thus 
a complex problem before him. Economy of first 
cost demands that the trestles should be as few in 
number and as low in height as possible. But the 
longer the span the greater will be the gradient added 
by the sagging of the rope to the normal post-to-post 
gradient. Hence, if a long span is decided upon, the 
true gradient must be reduced by decreasing the post- 
to-post gradient. This means, of course, raising the 
height of one of the trestles, so that we can state as 
a general rule that except over quite flat ground 
long spans—that, is, few trestles—and low trestles 
are incompatible. It will be seen from Fig. 2 that on 
the ninth span, in order to keep the true gradient 
within a workable limit the post-to-post gradient 
has been kept low by using a trestle 53ft. high. The 


70ft. in height. The other trestle of the ninth span 
is 35ft. high. Obviously the gradient on this span 


been employed at this point. But one of the greatest 
difficulties of the ropeway surveyor lies in the fact 
that he cannot consider each span separately. Had 
a trestle much less than 35ft. in height been used at 
the end of the ninth span the gradient on the tenth 
span would have had added to it the gradient saved 


The longest span on the ropeway is the second 
before the unloading station and measures 78(ft. 
The rope at this point reaches a height of 138ft. above 
the surface of the ground. Neither figure is excessive. 
We know of a ropeway in which there is a span of 
1876ft. with the rope 330ft. above the ground at the 
foot of the valley which it crosses. Nor do we suppose 


The unloading station, as we have said, is situated 
Fig. ‘—JNLOADING STATION at the top of the ropeway. Here also is placed the 
driving engine, a steam engine of 25 horse-power. 
In Fig. 3 the general arrangement of the terminal is 


n Finally, although the engrav- | in wood. The rope passes into it at a height of about 
for instance, that really determines the efficacy or | ing shows the sag of the rope when the line is loaded, | 27ft, above the ground level. Passing over six 
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entrance sheaves it is led down under a depression 
sheave, then on to and round a terminal wheel and 
so back to the station. The rope has a diameter 
of jin. and the gauge between the incoming and out- 
going lines is 7ft. A round wire rope and not one of 


















Fig. 4. The structural parts are, again, of wood. 
The rope passes into it at a height of about 8ft. above 
the ground level. It is led over entrance sheaves, 
then under depression sheaves, and so back to the 
tension gear. The rope, it will be noticed, is turned 
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Fig. 5—70-FOOT TRESTLE 


the lock coil type is used. It is made of crucible steel 
and has a breaking strength of 22} tons. It weighs 
7} lb. per fathom. 

The engine drives the terminal wheel by means of 
a belt, counter shaft and bevel gearing. 


| round a 7ft. pulley, which is mounted on a four-wheel 
| truck running on a short length of inclined railway. 
| A set of rope blocks is fixed to the truck and to an 
/anchored member. Round these a rope is reeved 


buckets are of 5 cubic feet capacity and each carries 
a net load of 5 cwt. There are eighty full loads de. 
livered per hour, so that the interval between each 
is 45 seconds. The speed of the rope is 375ft. per 
minute, or 4} miles per hour. It will be seen from 
these figures that there are always 24 full buckets 
and a like number of empty buckets on the line, or a, 
net load of about 5 tons. 

Dealing generally with Messrs. Cradock’s ropeway 
practice, we may say that as regards single-calh/e 
systems it is their custom to drive the rope at a speed 
varying from 2} to 44 miles an hour. The loads 
carried do not usually exceed 10 ewt. to each bucket, 
As for the maximum length between terminals, they 
recommend this to be restricted to 4 miles. If a 
longer journey is necessary they hold that it is prefer. 
able to divide the line into two or more sections. 
At a divide station such as is here contemplated it 
is quite possible to arrange for the line to be bent 
through an angle, but the firm believes that angle 
stations should be avoided if possible. With the 
double-cable ropeway it is the firm’s practice to drive 
the rope at from 3 to 5 miles an hour, while tlie 
individual loads may reach up to 30 cwt. For tiie 
same number of buckets per hour, therefore, t)i 





| double-cable system can be made to deliver more than 
| three times the maximum capacity of the single-ca})|« 
| system. As for the maximum length practicable, it 

is the custom of Messrs. Cradock to provide separate 
| tension weights for the ropes at about every mile, 
| so that the total length of the ropeway is practically 
| unrestricted. 

As we have said above, a cableway and a ropeway 
are not one and the same thing. A cableway, cable 
hoist conveyor, or ‘‘ blondin ”’ is a device designed to 

| hoist and convey single loads for short distances, and 
| consists of @ one-span ropeway having @ carriage 
| fitted with both hoisting and travelling gear. The 
| definition is not very strictly adhered to, for the tern 
| cableway is sometimes applied to what is nothing 
more than a single-span ropeway, that is to a cableway 
proper with the hoisting element omitted. 
| The cableway practice of Messrs. Cradock may be 
| illustrated by reference to an example recently erected 
'by the firm at Hardwar, India. This cableway, a 
| general view of which is given in Fig. 8, extends across 
| @ river, and is employed to assist the construction of 
| an irrigation dam. On each side of the river a stee!- 
| work tower 72ft. high is erected. These towers are 
| given a slight cant away from the river—thus in the 


| engraving the rear side of the nearest tower lies prac- 


tically in a vertical plane—and are otherwise designed 
to obviate the use of guy ropes. The tower nearest 
the camera in Fig. 8, being at the driving end of the 
cableway, is known as the head tower. The other 


| on the farther bank is spoken of as the tail tower. A 
As the | and then passed over a guide pulley, then round a| main cable, easily distinguished in the engraving, 


buckets arrive at the unloading station the friction | hanging pulley, and then achored to the barrel of | extends between the towers, being led at each over 





Fig. 6—15-FOOT TRESTLE 


clips uniting them to the rope are automatically 
disengaged. The buckets then run on to a horizontal 
shunt rail, whence their contents of manganese ore 


can be tipped down one of two shoots into a railway | 


truck. 
The loading station arrangement is illustrated in 


| @ worm-driven winch. From the hanging pulley a 
| concrete weight is suspended within a pit. By means 
| of the winch the weight may be wound up so that at 
| at all times a uniform tension may be maintained on 
the transporting rope. 

| The empty buckets returning from the unloading 
| station are automatically disengaged from the rope 
| on reaching the shunt rail. This rail is not quite 
| horizontal, but has a fall of 9in. between the empty 
| and the full sides. This facilitates the passage of 
| the buckets round it. In the same way at the unload- 
ing station the shunt rail has a slight fall for a portion 


a saddle and then down to the ground, where it is 
anchored to concrete blocks. The span from saddle 
to saddle is 1400ft. and the sag allowed for at the 
centre is 57}ft. The gross load to be supported— 
that is, the carriage, bucket, &c., and 2} tons of 
material—amounts to 3} tons. With these data in 
view it was decided to use for the main cable a lock 
coil rope 2in. in diameter, made of improved plough 
steel and having a breaking strength of 212 tons. The 
main{cable has a length of 1623ft. between its an- 
chorages. 

There are four other spans of rope between the 
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of its length to facilitate the passage of the empty 
buckets on to the rope. At the loading station an 
automatic weighing and tallying machine is arranged 
on the “‘ full bucket ” side of the shunt rail. 

There are in all fifteen steel trestles on the line. 
They are of the four-legged type and vary in height 
| from 10ft. to 70ft. In Figs. 5 and 6 we show the 
| design of a 70ft. and a 15ft. trestle. The number 
| of supporting sheaves on the trestles varies according 
to the change of gradient at any particular trestle. 

In most cases, however, there are four sheaves on the 
loaded side and two on the empty. Other cases 
have two and one or four and one. Where more than 
one sheave is used the axles are carried on rocking 
beams intended to make each sheave take its fair 
share of the load. The compensating arrangement 
| for a group of four sheaves is illustrated in Fig. 7. 
The line has a capacity of 20 tons per hour. The 

‘ 








Fig. 7—-COMPENSATED SHEAVES 


towers. These are the travelling rope, the return 
travelling rope, the hoisting rope, and what is called 
the button rope. These ropes are of the following 
sizes and breaking strengths :— 


Travelling ropes ... Zin. diameter ... 14-5 tons 
Button rope... gn. diameter ... 14-5 tons 
Hoisting rope 4. diametzr ... 9 tons 


The carriage, it will be understood, consists of a 
steel framework provided with three wheels running 
on the main cable. Beneath it is suspended a snatch 
block on which the load is hoisted. The travelling 
of the carriage is effected at a speed of 360ft. per 
minute, while the hoisting speed is 120ft. per minute. 

The travelling and return travelling rope spans are 
provided by a continuous piece of rope. One end of 
this rope is fixed to the carriage on the tail tower side 





and passes thence to a pulley on the tail tower, then 
back across the span to a pulley on the head tower. 
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the ground, whence it passes out to the driving gear. | 
Here it is turned several times round a drum and is | 
then conducted back to and up the head tower, over | 
a pulley at the top and out to the carriage, to which 
its end is fixed. The travelling rope is thus practically 
endless. The pulley for the travelling rope on the 
tail tower is mounted on a sliding frame which permits 
of any necessary adjustments being made to keep 
the rope at the proper working tension. 

One end of the hoisting rope is fixed to the bridle | 
of the snatch block on which the load is hoisted. 
The rope then passes up to and round a pulley on the 
carriage, down and round the snatch block pulley, 
up again to a second pulley on the carriage, and then | 
back to the head tower. It is then led down the 


Next it is led down the tower to a guide pulley near | the conditions of the present problem, the tension 


in the hoisting rope at no time and at no place can 
exceed the limit of about one ton. 

The difficulty is surmounted by replacing the single 
catenary with a number of smaller catenaries. As 


| the load is traversed the hoisting rope is caused auto- 


matically at given intervals of space to loop itself 
on to the main cable. This not only splits the total 
sag up into several separate parts, but materially 
shortens the total length of hoisting rope required. 
The means employed for looping the hoisting rope to 
the main cable consist of a number of rope carriers and 
a button rope. The rope carriers are light frames, 
through eyes in the top end of which the button rope 
is threaded. When the carriage is at the head tower 
end all the rope carriers are lying on a horn forming 














Fig.8 CABLEWAY AT HARDWAR, INDIA 


tower and out to the driving gear, where it is coiled 
round and anchored to a drum of large diameter. It 
will be understood that as the load is traversed across 
the span the hoisting rope has to be paid out or 
hauled in in order to maintain the load at a constant 
distance beneath the main cable. This is duly pro- 
vided for by the arrangement of the driving gear. 

The arrangement as we have described it is open 
to a practical objection. As the load is transported 
across to the tail tower the hoisting rope hangs in 
an ever lengthening catenary. The tension at the 


carriage end of this catenary is always constant, 
for it is simply the weight of the bucket and its load, 
or, rather, in the case illustrated, a third of this weight, 
The 
The 


since there are three falls at the snatch block. 
jin. rope used weighs about 3 lb. per fathom. 






Bottom Station. 





\ 


a projection from the carriage. The eyes in the 
carriers are of gradually increasing diameter, that of 
the carrier nearest the head tower being the smallest. 
At regular intervals on the button rope buttons of 
gradually increasing size are fixed. The first button 
can pass through the eyes of all the carriers except the 
first. This carrier is therefore pulled off the horn 
and left behind on the main cable. And so on for 
each carrier. On the return journey the carriers are 
picked up and returned to the horn. The button 
rope is anchored to the tail tower and at the head 


| tower is led over a pulley and down to a balance 


Top Station. 


weight. The balance weight is adopted to minimise 
the effects of jerking. 

The driving gear for the cableway consists of two 
5ft. diameter drums—one for the hauling and one for 
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Fig. 9—-GRAVITATING ROPE 


weight of the rope at any instant has thus to be 
balanced by a tension at the carriage, which is con- 
stant at about a ton. It follows that as the transport 
of the load proceeds the sag of the hoisting rope 
increases. When the load reaches the tail tower the 
sag may be so great in the case of a long span such as 
the one now being dealt with that the hoisting rope 
will be hanging in quite an unpractical manner. On 
the return journey, when there is no load in the bucket, 
the tension at the carriage end of the hoisting rope is, 
of course, very much less—3 cwt. or 4 ewt. only in 
the installation under notice—and the difficulty of | 
the sag is greatly augmented. We may point out | 


that the trouble lies in the sag only and not in the | 
stress induced in the hoisting rope. The tension in | 
a catenary is a maximum at the points of attachment, | 


| tower are at right angles to the main cable. 
| view of the carriage is thus always secured to the 
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INCLINE 


the hoisting rope—mounted on a common shaft and 


' rotatable separately or together through spur gearing 


and clutches by a reversible electric motor. The 
drum for the hauling rope is in the form of a wheel 
with a flat on it. The rope is simply given several 
turns round this wheel, the flat on which is to prevent 
slipping. The driving gear is placed at about 130ft. 
from the head tower, and the leads from it to the 
A good 


operator. 

In general, cableways may be used if the conditions 
are suitable for spans up to 1500ft. The loads carried 
usually range about 1 to 2 tons, but may at times 
be extended up to 5 tons. Cableways are, of course, 
most suited to transporting material or passengers 


and as this maximum is fixed for us beforehand by ' across a hollow or dip and least suited for situations 

















where there is an intervening height. In such 
situations a ropeway would in general be preferable 
on account of the high towers which would be required 
for a cableway. The ease of erection of a cableway 
—it is very nearly “ self-erecting ’’—is, however, 
at times a strong point in its favour. It is not at all 
necessary that the sites of the two towers should be 
on the same level or that the towers should have the 
same height. 

Rope inclines, the third variant which we mentioned 
as being within Messrs. Cradock’s practice, are usually 
in one span and are operated by gravity alone, the 
weight of the down-going loaded car hauling up the 
empty car. Either one or two rail ropes—depending 
upon the load—may be employed on each track. 
A hauling rope is attached to the car on one of the 
tracks and is then led one or twice round a terminal 
pulley fitted with a brake at the top of the incline, 
and so to the car on the other track. There are only 
two cars and each always remains on its own track. 
The buckets are frequently arranged to be automati- 
cally tipped at the foot of the incline, so that labour 
is only required at the top end. The arrangement of 
a rope incline erected by Messrs. Cradock at a mine 
in India is illustrated in Fig. 9. In this case two rail 
ropes’ are employed for each carriage. The line has 
a span of 310 yards and a fall of 293ft. The net load 
carried by the bucket is 1 ton. Loads of 5 ewt. to 
10 cwt. are more usual and ordinarily require but 
one rail rope on each track. The ease with which 
these gravitating rope inclines may be erected, their 
low first cost, and the practically zero operating 
charges are frequently strong inducements to their 
adoption where the conditions and requirements are 
suitable. 








A YEAR'S BOILER EXPLOSIONS. 


THE war has had a stimulating effect on us all, and it 
seems that certain Government Departments, long notori- 
ous for the slowness of their movements, have also felt 
this influence. We are not in the position to announce 
that the Home-oftice has developed unwonted activity 
in the matter of the alien enemy question, but we are in 
the position to announce that the Marine Department of 
the Board of Trade has apparently been reforming itself 
and expediting its actions. Had precedent been followed, 
the report upon the working of the Boiler Explosions 
Acts during the year ending June 30th, 1914, would not 
have been published until next October. As it is, it is 
now before us. 

The number of explosions, 68, and the number of lives 
lost thereby, 22, are both below the average, but the 
number of people injured, 74, is above the average. 
This is an exact reversal of the state of affairs set out in 
the immediately preceding report. Twenty-eight of the 
‘“‘ boiler’? explosions reported upon resulted neither in 
loss of life nor in injury to limb. The 96 casualties are 
thus attributable to 40 explosions. The report is dis- 
tinguished by the record of an unusually disastrous 
explosion. On August 26th, 1913, a Beesley boiler, 
twenty-two years old, failed at the works of Walter 
Scott, Limited, Hunslet, Leeds, killing 9 men and injuring 
18. Investigation showed that the centre flue tube had 
become worn out and that its first ring had collapsed for 
its full length and had fractured circumferentially. The 
Insurance Company, its assistant engineer and one of 
its inspectors were found to blame, and had to pay costs 
totalling £600. 

Twenty-nine of the explosions occurred to “ boilers ”’ 
which were under the inspection of public bodies, but in 
14 of these cases the explosions were not due to material 
defects, and therefore presumably could not have been 
guarded against by inspection. Of the causes of the 
explosions, deterioration or corrosion is most prominent, 
with 20 cases. Defective design or undue working pres- 
sure was responsible for 19, defective workmanship, 
material or construction for 12, ignorance or neglect of 
attendants for 9, and water hammer and miscellaneous 
causes for 4 each. As for the types of boilers which 
exploded, the horizontal multitubular was the greatest 
offender with 13 cases. Vertical boilers came next with 7. 
Tubes in steam ovens were responsible for 5, locomotive 
boilers for 4, while Lancashire, Cornish and other flue 
boilers resulted in 3 and water-tube boilers in 2 explosions. 
Steam pipes, stop valve chests, &c., are classed as boilers 
in the Acts, and these are debited with 11 explosions. 
There are three cases of pipes failing by fatigue caused by 
vibration. In one case it was a cast iron feed-water pipe, 
twenty-one years old. In the two others the parts which 
failed were the main steam pipes, one being sixteen months 
old and the other but two months old. There are two 
cases of failure by fatigue caused by expansion and con- 
traction. In one a cast iron steam pipe twenty-eight 
years old was concerned, and in the other the front end 
plate of a single-ended marine boiler, 8} years old, was 
the part at fault. 








LLOYD'S REGISTER OF SHIPPING. 


THE statistical tables showing the vessels added to and 
removed from the Register of the United Kingdom during 
1914 have just been issued. From these it appears that 
the total addition of steam tonnage during the year was 
1,542,353 tons gross, and of sailing tonnage 16,919 tons 
gross, or in all 1,559,272 tons gross. Of the tonnage added 
to the Register over 853 per cent. consists of new vessels, 
practically all built in the United Kingdom. An important 
item among the other additions to the Register is that of 
vessels bought from abroad, viz., 216,189 tons. The gross 
deduction of steam tonnage from the Register amounts 
to 1,080,246 tons, and of sailing tonnage to 74,396 tons, or 
in all to 1,154,642 tons. Of the steam tonnage, over 
33.3 per cent., and nearly 30.9 per cent. of the sailing 
tonnage, included in these figures, have been removed on 
account of loss, breaking up, dismantling, &c. 

The tonnage sold to foreign owners during 1914, which, 
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however, includes some vessels intended for breaking-up 
purposes, is returned at 616,825 tons. The steam tonnage 
deducted on this account is 569,532 tons, and the sailing 
tonnage 47,293 tons, or 52.7 per cent. and 63.6 per cent. 
respectively of the gross deduction. The total tonnage 
deducted ynder this head is 138,201 tons lower than the 
similar figures for 1913. The countries which have 
acquired the largest amount of tonnage from the United 
Kingdom within the year under review are :—United 


States, 176.258 tons; Greece, 82,507 tons; Russia, 
58,572 tons; Italy, 42,806 tons; Norway, 37,015 tons ; 


and Holland, 31,715 tons. About 54 per cent. of the ton- 
nage removed from the Register because of foreign transfer 
was built before 1885, 12.6 per cent. before 1890, 28 per 
cent. before 1895, 45 per cent. before 1900, and over 56.8 per 
cent. before 1905. In addition to the tonnage transferred 
to foreign flags, 68,265 tons have been transferred to 
British Colonies during 1914, as compared with 44,437 
tons in 1913, 87,281 tons in 1912, 37,374 tons in 1911, 
65,120 tons in 1910, and 36,004 tons in 1909. It will be 
understood that new vessels built in the United Kingdom 
directly for colonial and foreign owners are not included 
in these figures. 

On the whole, during 1914, the number of steamers on 
the Official Register of the United Kingdom has increased 
by 252, and the tonnage by 462,107 tons, while the number 
of sailing vessels has decreased by 133, and the tonnage 
by 57,477 tons. ; 

_ The total number of vessels on the Register has therefore 
increased by 119, and the total tonnage by 404,630 tons 
during the year. It may be added that the vessels on the 
Register of the United Kingdom on December 31st, 1914, 
were approximately as follows :—Steam, 12,854 vessels 
of 19,145,146 tons gross ; sailing, 8203 vessels of 864,384 
tons gross ; total, 21,057 vessels of 20,009,530 tons gross. 

During 1914 667 new vessels of 1,736,731 tons were 
classed by Lloyd’s Register. Corresponding with the 
general movement of the shipbuilding industry, the 
figures showed a decrease of about 155,002 tons on those 
for 1913. Of these vessels, 612 of 1,731,154 tons were 
steamers, and 55 of 5577 tons were sailing vessels. With 
the exception of 32 small wood vessels of 693 tons, the 
material used in the construction of the whole of the 
tonnage classed was steel. The output of sailing tonnage 
is so small as to be practically negligible. The per- 
centage of sailing tonnage to the total tonnage classed 
for 1914 is 0.32, as against 0.87 for 1913. For the five 
years 1908-1912 the mean of the yearly averages was 
0.84 per cent. 

A large number of vessels of special design were classed 
during the year. These comprised 47 vessels built on the 
longitudinal system of construction, with a total tonnage 
of 308,532 tons; 45 vessels of 280,923 tons, for carrying 
petroleum in bulk, most of which are built on the longi- 
tudinal system and are included in the preceding figures ; 
3 steamers fitted with geared steam turbine engines ; 
2 steamers fitted with a combination of reciprocating 
engines and steam turbines, and 12 large vessels with oil 
engines; together with other steamers intended for 
Channel and coasting purposes and numerous vessels of 
various special types, such as yachts, dredgers, river 
steamers and barges, motor vessels, tugs, and fishing 
vessels. 

The average size of the steamers classed during the past 
year is 2829 tons. Excluding steamers under 500 tons, 
in order to avoid the diminution caused by small coasting 
vessels, fishing vessels, yachts, &c., the comparative 
averages for the past few years stand as follows :— 
1914, 4551; 1913, 4309; 1912, 3718; 1911, 3723; 1910, 
3341; 1909, 3007; 1908, 3308; 1907, 3383; 1906, 3356 ; 
1905, 3334. 

During 1914 52 steamers of over 7000 tons each were 
classed as compared with 45 in 1913; 25 in 1912, 26 in 
1911, 28 in 1910, 17 in 1909, 17 in 1908, and 8 in 1907. 
Eighteen of the steamers classed during 1914 were over 
10,000 tons each, the largest being the turbine steamer 
Aquitania, of 45,647 tons. 

Of the tonnage classed during the year, 1,372,542 tons, 
or about 79 per cent., were built in the United Kingdom. 
Among foreign countries the United States contributed 
the largest amount of tonnage, 95,810 tons ; then followed 
Germany, 84,956 tons; Holland, 53,216 tons; Japan, 
30.686 tons; and Denmark, 27,271 tons. The ‘tonnage 
built for the United Kingdom was 1,080,067 tons, and 
656,664 tons for other countries. Among the latter 
Holland leads with 125,763 tons; then follow the United 
States, with 95,559 tons; Germany, 79,911 tons; Den- 
mark, 48,654 tons ; Sweden, 46,433 tons; Japan, 44,716 
tons ; and Norway, 42,484 tons. 











OBITUARY. 


MR. DONALD W. RENNIE. 


Many of our readers will remember an article on “ Oil- 
fired Water-tube Boilers,” which appeared in these columns 
on May Ist and 8th last year, and will hear with regret 
that the author, Second Lieutenant Donald W. Rennie, 
of the Ist Royal Fusiliers, was killed in action in November 
last. Mr. Rennie, as the result of his investigations on 
boilers, took out two patents relating to the increased use 
of radiant heat. He was a most promising engineer, with 
a fine record of school and college successes. He entered 
Yarrow and Co.’s works in 1908. He was trained in the 
0.T.C. at Glasgow, and ultimately joined the Special 
Reserve of Officers, and was called up for service on the 
declaration of war. He was twenty-nine years of age. 








RENTs, interests, transfer fees and canals where the divi- 
dends are guaranteed are not affected by the Government 
control of the railways. Hotels and refreshment rooms 
come within the agreement, but where a railway company 
has leased its hotels or refreshment rooms, the Government 
will not, we believe, make good any reduction or remission 
in the amount payable by the lessee to the company. 
Where a company leases its hotels and rooms and the 
Government takes one over and excludes the public, 
e.g., the London and South-Western hotel at South- 


ampton, an interesting question appears to arise. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


HEAVY OIL ENGINES. 

Srr,—The enclosed communication was sent to me owing to 
my having sent an article from your paper on the subject of oil 
engines to Mr. C. W. Weiss, one of the designers of the Mietz and 
Weiss kerosene (paraffin) engines, and Mr. Weiss authorises me 
to send the letter to you for publication. With best wishes for 
the continued success of your great English technical journal. 

New York, February 13th. GeorGE Foster HOWELL, 

P.S.—I might add that the writer of this letter was born in 
Liverpool, Eng. 

Dear Sir,—I have looked over the clipping you sent me 
recently from THE ENGINEER of January 8th, 1915, describing 
a 120 brake horse-power oil engine of the Campbell Gas Engine 
Company, which is very interesting. It shows what can be 
done with high compression and proper spraying of oil, an 
important feature which I recognised some yearsago. I thought 
I would give you a short description of what I oid in this line, 
particularly the feature of mechanical spray. 

My original experiments along about 1894 were the mechanical 
division of the oil by fine jets with a small perforated tip with a 
number of holes as small as a No. 80 drill, .0135 diameter. 
then found that better results can be obtained by directing a 
solid jet of about the size of a No. 74, .0225 diameter, against 
a flat surface ; this surface at the same time being of a temperature 
to vaporise the oil, gave excellent results and had the advantage 
of simplicity of the nozzle and so was less likely to clog up by car- 
bon than the multiple-jet nozzle tip. The spray in this nozzle 
depends altogether on the velocity with which the jet strikes 
the surface, and to give you an idea what pressure it takes to 
force the quantity of oil required for a 75 horse-power single- 
cylinder unit through a nozzle tip of about the size of a No. 80, 
-0135 diameter drill, I might mention that in some of my 
experiments I used steel pipes, Jin. thick, fin. hole, and, of course, 
special steel pump castings, which, however, gave way fre- 
quently when using a tip as large as No. 74, .0225 diameter. 

My idea was to produce suflicient velocity in the oil not only 
to break it up mechanically but to generate heat by its con- 
tact with the metal sufficient immediately to vaporise the oil 
completely. As I proceeded, however, and found that the pipes 
and connections would not stand, I went over the proposition 
very carefully and found that with a No. 80 hole I would have 
to use a pressure in this particular engine for the quantity 
required of over 80,000 lb. per square inch, and that, of course, 
ended the experiment along that line of vaporisation. 

I then made a very great number of different kinds of mechani- 
cal spray nozzles with a fundamental idea of directing two 
streams against each other at an angle that varied from 90 deg. 
to 15 deg. at the apex of the cone. Directing two jets running 
directly opposite would mean the most complete breaking up 
of the oil, while any angle smaller would still maintain a very 
fine spray moving along toward the interior of the cylinder at 
which the nozzle is mounted instead of forming a spherical spray 
with the jet contacts as the centre. Two and three-jet nozzles 
I found were among the most effective, and we have used them 
with very good and economical results for the last seven or eight 
years. 

About two years ago I bought an ordinary garden hose which 
was equipped with an adjustable brass nozzle. The nozzle has 
an inner stem which can be adjusted by hand turning the outside 
of the nozzle shell so that the nozzle can be Shut off completely 
by this inner stem closing the outlet like a needle valve. By 
adjusting the inner stem in such a way that the quantity dis- 
charged is very small—the pressure we have is about 40 lb.— 
issuing in a circular orifice directed to a focus slightly beyond 
the point of the stem. This action is practically the same as 
the multiple-angular jet directed against each other, but the 
spraying is much more complete. 

I went to work immediately and made a nozzle with this idea 
in view, suitable for the injector of one of my oil engines, but 
found that the circular orifice formed by the inner cone had to 
be so very small that it was frequently clogged by carbon 
deposit. I then arranged this stem nozzle to shut off com- 
pletely by a spring forcing the inner needle stem out against 
the seat similar to a needle valve, and attaching the stem to a 
piston of a larger diameter than the hole at the nozzle, so that 
the pressure would force the piston up against the spring and in 
that manner operate the nozzle automatically. As soon as the 
pressure is relieved, i.e., when the injection pump stroke is 
completed, the spring forces the nozzle down to its seat, closing 
it tightly. What little leakage there was by the plunger was 
carried by a small pipe back to the oil tank. This arrangement 
is similar to well-known pressure-reducing devices in which a 
piston controls the flow of gases or liquid by a needle valve. 

The fuel spray nozzle in the Campbell machine, as described 
in THE ENGINEER of January 8th, is much the same, and, in 
fact, there are several other engines which are all giving very 
excellent economy in the oil consumption approaching the best 
Diesel practice very closely without the high-pressure air spray. 

Naturally it requires a very high pressure of compression, 
which is productive of the best economy and is somewhat difficult 
to maintain, but as we learn more about the making of pistons, 
piston rings and cylinders, and how to take care and maintain 
equal and workable temperatures without distorting cylinders 
and without frequent cracking of cylinder heads and so on, this 
difficulty will finally disappear.—Yours very truly, 

New York, January 26th. C. W. WErtss. 


PATENTS AND FOREIGN COMPETITION. 


Sir,—With your permission I will reply seriatim to the letters 
under this heading published in your last issue. I quite agree 
with “ Another M.I. Mech. E.” that the order of merit he gives 
ought to hold good, but I question if it does. In all the discussions 
I have heard on this subject, to my mind, the lawyer and the 
patent agent have thought of themselves and their clients first. 
The Government for many years certainly lost sight of the fact 
that patent laws were intended for the benefit of the country 
that administered them. They took the fees, but they gave no 
protection whatever to the inventor, and were quite willing 
to see foreigners making use of our laws to the disadvantage 
of this country. Mr. Lloyd George had the courage to bring 
in the famous clause in the 1907 Act which virtually 
reasserted the rights of the people of the United Kingdom. 
but lawyers and agents still do their best to defeat it, and 
the Comptroller of Patents always seems as half-hearted in 
the administration of the special 


its administration as in 
laws goes since the war began. These are the reasons 
why put what should be first last. I say over and over 


again that under no conditions should the patent law be allowed 
to hinder the industries of the country that make them. I 
would allow no one, British or foreign, to hold a patent here if 
he did not employ British labour in working it. 

I do not think I said that the absence of patents would 
encourage invention ; what I did say, or meant to say, was that 
it would not discourage it—a very different thing. My point 
was that, patents or no patents, improvements would be made 
and invention would continue. 

The question of the inventiveness of Holland turns on many 
things. ‘‘ Another M.I. Mech. E.” will have a good case against 
me if Holland does become inventive now that she has a patent 





law. Inventiveness lies in the genius of a people and not in its 





laws. There was no copyright in Chaucer’s and Shakespeare’s 
days, but it did not stop those great men and others from w riting 
books. No more would the absence of patent laws have stopped 
invention if men then had been scientific. 

I agree with your correspondent as regards the protection 
afforded by patents—as far as words go. As a matter of fact (|ye 
word * patent’ offers the same protection that a warning 
* Trespassers will be Prosecuted ” does. It is said that a certain 
judge, whenever he saw that notice, took special pains to trespass 
because he knew no action could successfully be brought against 
him. If some one would go about boldly * trespassing ” (1, 
80 per cent. of the patents in Great Britain he would be just as 
safe and would do an infinity of good by enforcing the tri}, 
your correspondent has stated. Unfortunately, the experimye:t 
is so costly no one will risk it, and many, many rotten patents 
go on unchallenged. It is protection by bluff, if you like, like 
the eyes on the wings of the owl moth, but it is protection ;\| 
the same. 

I am very glad your correspondent agrees with me that much 
more stringent laws should be brought in. That is just what | 
want; if he has influence with patent agents I hope he wil! 
persuade them to act hand in hand with him for the achievers iit 
of this great end. 

lf the patent laws were always properly used I should have 
never a word to say against them ; I would even go so far a. to 
admit that they did encourage invention. But they are 
improperly used so often that I should like to see them as they 
exist swept away. The case of James Watt illustrates the c<c 
well; he spent, your correspondent says, “most of his life 
trying to protect his inventions.”’ If he lived in these days jie 
would have needed two lifetimes and a covey of patent age: ts 
to protect himself, because all sorts of modifications of his ideas 
would be patented. 

I may add finally, in reply to ‘‘ Another M.I. Mech. E.,” that 
I am both an inventor and a patentee, and not a wholly un 
cessful one. I should certainly invent in any case, whether ther 
were patents or not, because I happen to be built that way, 
I am only typical of the whole race of mechanical engine: 

Turning now to Mr. Goold’s letter, let me say that I do jot 
think that the fact that a patent is kept in force shows that it js 
valuable to the public, the first people to be considered. It may bo 
valuable to the inventor, as thousands of German patents held in 
the United Kingdom were and are, without ever doing an atom «i 
good to the people of these islands. What I mean by valuable is 
something quite different from what Mr. Goold means. His first 
thought is for his client, the patentee ; my first thought is {1 
the country and human welfare in general. In any case |,\s 
standard of valuation is absurd , few men would not be prepared 
to risk another four or five pounds if they thought there was an 
likelihood, even a very remote one, of their patent proving 
profitable. Let Mr. Goold note, however, that, according to 
another patent agent, quoted in a recent copy of your paper, 
only 2 per cent. of all British patents run the full term! If the 
value of patents is to be measured by the fees paid upon them, 
which is, of course, absurd, then even this 2 per cent. are poor 
stuff, since only £150 or so has been paid in fees on them. 

I observe that your correspondent speaks of “ patentab|: 
merit.’’ The expression is worth remembering—with shame ; 
it means close enough copying of an existing invention to have 
a chance of just missing being an infringement. I can think 
of no quality lower than “ patentable merit ”’, under the patent 
laws of the United Kingdom at least. 

I have taken too much of your space already, and ! fear thes: 
notes are rather disjointed ; but 1 am writing hurriedly, as I am 
completing a specification which must be lodged at the Patent 
office in a few days, and, as experiments are still needed, have 
little time to spare. May I, however, point out, in conclusion, 
that your correspondents make a great matter of encouraging 
and rewarding the inventor. Can either of them tell me what 
proportion of the profits made on an independent inventor's 
inventions get to his pocket ? If he is lucky he gets 5 per 
cent. of the selling price; the manufacturer, who has done no 
inventing, gets 20 per cent. 

M.I. 


March 2nd. Mecu. E. 


UTILISING ENEMY PATENTS. 

S1r,—Referring to your issue of February 26th and the para- 
graph under the heading ** Utilising Enemy Patents,” we have to 
observe with regard to No. 16,965/02 that we are working this 
patent under licence from Messrs. Hans Reisert, of Germany. 
We think you would like us formally to report this fact to you, 
so that there will be no mistake about this, though we think the 
circumstances are sufficiently covered by the last paragraph of 
the introductory clause. Roy ies LIMITED 

(Joun J. Roywe, Director). 
Irlam, near Manchester, March 3rd. 


AERIAL WIRE ROPEWAYS. 

Srr,—I quite agree with the remarks made by your corre- 
spondent ‘‘ Observer ’’ in his letter in your last issue with regard 
to the necessity, in the single rope cable ropeway, of having an 
additional cable to provide for the automatic tipping, and I am 
entirely in agreement with him when he says that on this admis- 
sion, * the single rope system loses one of its greatest advantages 
over the double rope.” 

With regard to the point raised by ‘‘ Observer ” in connection 
with the ‘* White ” sectional system of ropeway, I am pleased 
to inform him that this sytem has been satisfactorily used on 
ropeways up to three miles long, it being understood that in 
this case guy ropes are attached to every sixth trestle or so along 
the line for steadying purposes where the two-legged trestles are 
used, but where the four-/egged trestles are supplied this is not 
necessary. I do not quite follow ‘‘ Observer,”’ however, in his 
reference to the “‘ tons of weights hung on every trestle.”’ There 
are no weights whatever hung on any trestle. One-half the 
total number of trestles on such a ropeway are simply dead-end 
trestles, whilst the other half, i.e., every alternate trestle is a 
tightening trestle, that is to say, arrangements are made by which 
the carrying ropes can be stretched up to the necessary amount of 
tautness by means of ordinary tension screws, and the rope is 
then clamped in that position. Owing to the short lengths of 
ropes involved in this construction it is not necessary to have 
suspended tension weights, such as are advisable when one long 
length of rope is used only as the carrying rope. It is found in 
practice that the use of second-hand ropes—particularly second- 
hand locked coiled colliery winding _ —on this sytem works 
out very satisfactorily and economically. 

February 25th. J. 'W. W. 

[That no weights are used by Messrs. White for tightening 
the rope sections was made perfectly clear in our article on their 
ropeways.—Ep. THE E.] 








Roya InstiruTIon.—A genera! meeting of the members of 
the Royal Institution was held on Monday afternoon, the Ist 
inst., Sir James Crichton-Browne, treasurer and long BCI 
in the chair. Professor E. G. Coker, Mrs. de Laszlo, Dr. A. L 
Armitage Forbes, Mr. Charles J. Singleton, and Mr. F. Coston 
Taylor were elected members. The following letter, addressed 
by the Hon. Sir Charles A. Parsons, K.C.B., F.R.S., to Sir James 
Crichton-Browne, treasurer of the Royal Institution, was read :— 
“ February 14th, 1915. Dear Sir James,—It gives me much 
pleasure to enclose cheque £5000 in favour of the Royal Institu- 
tion, which may be of some help at the present time:—Yours 
very sincerely, Charles A. Parsons.” 
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OUR ALLIES AND ALIEN ENEMY PATENTS. 


Tae action which was taken by the Government 

a few months ago under the patents emergency laws 
in authorising the Board of Trade to grant compulsory 
licences in approved cases for the working of alien 
enemy patents, may be regarded as exceedingly 
mild as compared with the attitude which is now 
being assumed on this question by France and 
2ussia in relation to patents held in those countries 
by subjects of Germany and Austria-Hungary. As 
was mentioned in this journal a few weeks ago, 
France already has in operation a special law which 
was passed four or five months ago prohibiting the 
carrying on by alien enemies of any trade on French 
territory. This law naturally forbids the working 
by German and Austrian subjects of any patents 
which they may hold in France, but the French 
Government does not consider that sufficient control 
has thereby been secured over these particular patents. 
A Bill has therefore been placed before the Chamber 
ot Deputies which proposes that during the con- 
tinuance of hostilities and until the issue of a new 
order no application for a patent or an amendment 
of a patent which has been received since the date 
of the war shall be taken into consideration, the 
object apparently being to invalidate the few appli- 
cations which were submitted in the early days of 
the war. The second clause of the Bill, however, 
is of far greater importance, as it relates to inventions 
already patented in France by alien enemies, which 
include those which are of general interest or may 
be of use for the purpose of national defence. In 
these instances the Bill stipulates that for the time 
being the working of the patents concerned shall be 
reserved partly or wholly to the State or be trans- 
ferred to persons of French nationality or to subjects 
of neutral countries. It will therefore be understood 
that under existing circumstances the French Govern- 
ment is proceeding in a perfectly constitutional 
manner in modifying the existing law, and the passage 
of the measure may be considered to be a foregone 
conclusion. 

The attitude which Russia is assuming is taking 
the form of drastic action towards alien enemies. 
When it became known in December that the Ministry 
of Commerce had in preparation a Bill to deal with 
the patents held in Russia by Germans and Austro- 
Hungarians, a number of Russian manufacturers 
approached the Government with a petition praying 
for the cancellation of these patents. The reply 
received was to the effect that the abolition of the 
treaties of commerce through the war by no means 
afforded the basis for the removal of all the patents 
in question so long as a special law had not been 
passed for the purpose, although it was added that 
the Ministerial Council reserved the right to annul 
particular patents if required by the interests of the 
State. As is reported, the Bill sets forth that the 
patent rights held by foreigners in Russia are not 
protected by agreement, but that they are only 
based upon Russian law, which can be altered at 
any time. The Bill therefore provides that the 
patents of hostile foreigners that are of importance 
in connection with the defence of the country shall 
be expropriated without compensation, whilst other 
patents of importance to the State, or the public, or 
required for industrial objects shail be expropriated 
and compensation paid on the conclusion of the war, 
although no particular amounts are specified. When 
the Bill was under the cnsideration of the Ministerial 
Council in the middle of January it was found that com- 
plete unanimity on the proposals could not be reached. 
The Minister of Justice, for instance, apparently 
having in mind the International Convention (Paris) 
for the Protection of Industrial Property of 1883, 
which was last revised at Washington in 1911, opposed 
the suggested expropriation of inventions, because 
such action would constitute a contravention of the 
fundamental law for the protection of private pro- 
perty. - On the other hand, he advocated the transfer 
to the State of the patents desired during the war, 
as in this way it would be possible to meet the 
material requirements of trade and industry, and at 
the same time the action would be perfectly legal. 
In the meantime the Bill has obviously undergone 
considerable modifications, judging from the latest 
information available. This is to the effect that the 
Ministerial Council has expressed the opinion that 
under the present state of affairs it is appropriate and 
necessary to annul completely the validity of all 
privileges and patents belonging to the subjects or 
undertakings of countries with which Russia is at 
war. As a further indication of the sentiments 
entertained towards hostile countries, it is worthy 
of mention that a patent infringement action has been 
decided during the discussion of the Government 
measure. A Russian company, which constructs a 
well-known type of internal combustion engine, 
brought an action against the Russian representatives 
of an English firm for alleged infringement of patent. 
The latter contended that the plaintiffs were a German 
firm and therefore had no right of action, and this 
contention has been sustained by the Senate. 

If Germany has not yet taken any legislative steps 
with regard to patents held in that country by sub- 
jects of the allied powers; it is probably due to the 
circumstance that such action is not deemed to be 
necessary in a country where the Government pays 





no respect to treaties. At the same time it is only 
just to record a decision which has recently been given 
by the Reichsgericht in an action between a German 
and a Frenchman resident in Paris, who holds a 
German patent, and which is based upon the inter- 
pretation of Article 4 of the before-mentioned Paris 
Convention. This article grants to an inventor 
who has applied for a patent in one country a right 
of priority for making an application in another 
country within a period of one year from the date 
of the former. The court answers in the affirmative 
the question as to whether priority can be recognised 
in the case of a subject of a country with which 
Germany is at war. It is held that the war is con- 
ducted against the hostile State as such and against 
its armed power, but that the subjects of hostile 
States on the question of civil law are placed on an 
equality with Germans, as before the war, in all 
respects in so far as legal exceptions do not exist. 
This principle does not exclude the possibility of 
a special law bringing about an alteration in the 
treatment of foreigners, but so long as this does not 


take place the German court has to continue to apply’ 


the terms of the Paris Convention. It is scarcely 
necessary to say that the decision of the Court will 
not satisfy the German advocates of the cancellation 
of all patents held by foreigners in that country, 
although the measures already taken by the Govern- 
ment have been sufficient to render these patents 
temporarily of no value whatever. Besides, on the 
conclusion of the war it seems probable that a revision 
of patent laws will be carried out in most countries, 
several of which may be expected to act energetically 
in the direction of preventing in the future any repeti- 
tion of the hampering of trade and industry which 
has occurred in the past to the detriment of national 
progress. 








CONVERTIBLE COMBUSTION ENGINES. 


On Friday last Mr. A. E. L. Chorlton read his paper on 
“Convertible Combustion Engines ’’ before the members 
of the Institution of Mechanical Engineers and kindred 
societies in Manchester. The Council of the Institution 
adopted a very welcome course in changing the place of 
meeting to the comfortable quarters of the Engineers’ 
Club, and the change of rendezvous resulted in a satis- 
factory increase in the attendance. Manchester being the 
chief centre of the internal combustion engine manu- 
facture, it was naturally anticipated that the reading of 
the paper would be followed by a debate of special sig- 
nificance. In this respect, however, the result was some- 
what disappointing, owing possibly to two causes, first, 
the doubt concerning the commercial prospects of con- 
vertible engines, and, secondly, the author’s somewhat 
scanty particulars of the details of engines which had 
been built with the idea of convertibility. 

There were only five speakers, and the debate was 
opened by Mr. Windeler, who said that the paper was 
chiefly useful to builders of engines who wished to make 
further use of duplicate parts. He said that Germany 
was ahead of us with regard to the construction of con- 
vertible engines, and mentioned that he had seen in a 
German works engines of the Diesel design working side 
by side on oil fuel and gas, the difference in the compres- 
sion space being brought about by the introduction of a 
distance piece at the crosshead. 

Mr. Bickerton doubted whether in Clerk’s super- 
compression engine referred to in the paper the inventor’s 
idea was to add to the volume of the charge. The only 
objection to it was that it necessitated further mechanical 
contrivances, and he did not think “ the game was worth 
the candle.” Another method suggested was to bottle 
up the exhaust gases at the end of the stroke, cool them 
and then let them into the cylinder again on the suction 
stroke in the usual way. He thought this would be easier 
and less expensive. He did not accept the author’s crude 
oil engine as a crude oil engine at all compared with the 
Diesel engine, and said that careful selection of the fuel 
was necessary. 

Mr. Frank Foster complained that the author had not 
referred to the possible conversion of gas to steam engines. 
He said it was quite an easy problem with the two-cycle 
gas engine, and such conversions had been frequently 
carried out on the Continent. He was disappointed that 
the author had not given more details relating to the 
change over from gas to oil and vice versd, as the success 
or failure depended on the mechanical problem. Mr. 
Foster then alluded to the four-cycle scavenging engines 
in use on the Continent, in which the waste products were 
blown out of the clearance space and allowed the intro- 
duction of a greater weight of charge—with no higher 
pressure and temperature. Another advantage of this 
type was that the cold blast of air came in contact with 
the top of the piston and the cylinder end. The result 
was greater efficiency and higher economy. He said 
another question of difficulty to be faced was in changing 
from one kind of gas to another—for instance, from coke 
oven gas with 450 B.Th.U.’s to blast furnace gas of 
900 B.Th.U.’s. To obtain the maximum economy the 
inlet valve details must be altered. For varying the com- 
pression, he advocated the use of a liner in the cover. 

Mr. A. Saxon said the author had made a fairly good 
case for the conversion of internal combustion engines of 
small sizes, and asked up to what size of engine the author’s 
firm had gone in this direction. He was of opinion that 
the author knew something of the difficulties of large gas 
engines, and advised him to pause before converting such 
engines from one kind of fuel to another. 

Mr. Butterworth, referring to the super-compression 
engine, alluded to the inadvisability of compressing the 
gas before admitting it to the cylinder, as this would raise 
the temperature, and thus reduce the volume of the charge. 

Mr. Chorlton, in replying, said that probably the engines 
which Mr. Windeler had seen at work on gaseous and 
liquid fuels were Deutz engines, in which there was a 
direct injection without air bottles. These engines were, 
however, not built as convertible engines. He admitted 





that tar could be used in Diesel engines, and said it was 
only a matter of temperature. Messrs. Bickerton and 
Windeler were not right in saying that oils for the engine 
which he had converted had to be carefully selected, as 
almost any kind of oil could be used in the Ruston oil 
engine. He said there was undoubtedly room for the 
convertible engine. Referring to Mr. Bickerton’s remarks 
on the use of inert gas in Clerk’s engine, he quite agreed 
that the idea was good. The ordinary two-cycle engine 
always worked with some exhaust gases, and resulted in 
high compression due to heat. He said that the usual 
waste of exhaust was regrettable, the lost power, either 
as pressure or heat, ought to be made use of. He said 
the Stumpf uniflow engine was really a two-cycle gas 
engine, but he doubted the policy of converting from gas 
to steam, as moisture in gas engines had been found to 
cause wear of the cylinders. He said the mechanical 
atomiser had undergone considerable development, and 
the method had a great future before it. As regards the 
large gas engine, he thought that it would soon “ come 
into its own.” He commended Mr. Foster’s suggestion 
for altering compression, and informed Mr. Saxon that 
up to the present the limit of power of engines built on 
the convertible principle was 150 horse-power per cylinder. 
Mr. Daniel Adamson, who presided, proposed a vote 
of thanks to the author for his paper, and commented on 
the fact that Mr. Chorlton and himself had been instru- 
mental in bringing about the provincial meetings. 








CUSHION ARMOUR PLATE. 


WE have received the photographs from which the 
accompanying blocks are reproduced from Mr. C. W. 
Denny, of 22, Edwardes-square, Kensington. They 
illustrate tests on a novel form of armour plate, consisting 
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Fig. 1—BUILT-UP TUBE ARMOUR PLATE 


of a battery of steel tubes or special alloy tubes mounted 
in a frame or acetylene welded together. The special 
features of a plate of this description is, according to 
Mr. Denny, that the curvature of the surface tends to 
ricochet the bullet off the plate at an angle, and that 
the tubes when mounted up in a staggered position have a 
cushioning or shock-absorbing property. In Fig. 1 the 
plate shown resisted a service bullet, Mark VI. 303, at 
50 yards. The bullet ricochéd across the adjoining tubes. 

















Fig. 2—WELDED-UP TUBE ARMOUR PLATE 


Armour plates of this class, the designer thinks, could be 
easily built up to various sizes, and, further, perforated 
portions could be quickly repaired by replacing the 
damaged tubes. 








THE total number of the London and North-Western 
officers and men with the colours is 12,177. Of these, 
120 have been killed in action or drowned, 39 have died 
from wounds, 641 have been wounded, fallen sick, &c., 
and 202 are prisoners of war or missing. 
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ENGINES AND ROLLING MILLS IN AN 
AMERICAN STEEL WORKS. 
Tue Brier Hill Steel Company, of Youngstown, 
Ohio, is a new firm created by the amalgamation of 
the old Brier Hill Iron and Coal Company and the 





Youngstown Steel Company, which controlled valu- 
able blast furnaces, iron ore and coal properties, and 
other concerns holding extensive sheet mill interests. 
The new company links closely together the raw 
material and the finished product. It is well known, 
and has supplied the British market for many years 
with washed metal. 

The William Tod Company, of the same town, has 


in the hub for boring and keyseating. This approach 
table extends into the pit furnace building so far that 


the soaking pit crane can place the ingots on the table | 


in case of an accident to the ingot chariot. The ingots 


are rolled to 7}in. by 7}in. blooms in thirteen passes | 


for the continuous mill, or to any desired slab section 
up to 30in. wide on a 40in. blooming mill—Fig. 2— 
of the two-high reversing type, provided with front 
and rear tables of the same construction as the 
approach table, except that the table girders are 
of much deeper section and are provided with 
windows, through which therack girders of a Wellman- 
Kennedy type hydraulic manipulator are operated. 


The table is carried over the pits for the manipulator | 
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Pig. 4—ENGINE DRIVING THE CONTINUOUS AND MERCHANT MILLS 


just completed for this company the entire plant for | 
a 40in. blooming mill, a 24in. continuous mill, and a | 
24in. merchant mill. the lay-out of which is shown by 
Fig. 1, p. 229. Themillscommenced to produce work at 
the beginning of March, 1914. Two old blast furnaces 
of the Brier Hill Company furnish hot metal to a new 
600-ton tilting mixer, situated at the end of the fur- 
nace bay of the open-hearth building. This arrange- 
ment reduces the number of ladle cranes necessary 
to serve the lay-out. By means of an electrically 
driven locomotive and ladle car the hot iron is trans- 
ferred to the vicinity of the open-hearth furnaces to 
be charged, and is conveyed into these furnaces by 
the ladle crane pouring into a portable spout placed 
at the charging door. 

The open-hearth plant is laid out for fourteen 
70-ton furnaces. This tonnage in furnace capacity 
has become the standard size unit in America, as it 
can be served by two melters per turn. Seven of 
these furnaces have now been installed. The charging 
floor is provided with tracks for locomotive, buggies, 
and charging machines. Gas is provided by Chapman 
rotary gas producers, charged with coal by an electric 
lorry, working from a raised bin of about 600-ton 
capacity. The bin is filled by dumping coal from 
trucks into a surface hopper. From there it is con- 
veyed to a roll crusher with the rolls set 6in. apart 
to reduce the large lumps. The coal is then raised 
to the overhead bin by two counterbalancing skip 
buckets. 

From the open-hearth furnaces the steel is cast 
into 5800 lb. ingots, the moulds resting on the trucks. 
The trains of trucks are taken by standard railway 
gauge pug locomotives to the soaking pit building, 
where the moulds are stripped by an overhead 
stripping crane and the ingots are charged into gas- 
fired soaking pits of the four-hole type by the over- 
head charging cranes. The coal for the gas producers 
that serve the soaking pits is conveyed by the same 
lorry that serves the open-hearth producers. After 
heating in the soaking pits the ingots are withdrawn 
by the charging crane and placed on a cable-driven 
ingot chariot, which conveys and automatically 
deposits the ingot upon the live roller approach table 
to the blooming mill. The rollers for this table are 
16in. diameter, cast steel, with necks cast integral 
with the rollers. They are mounted on girders of 
heavy section cast iron and they are driven by two 
100 horse-power 220-volt mill type motors, mounted | 
on one bed and running in series. On the front, rear, | 
and approach tables, and on the screw-downs in the 
blooming mill, two motors drive in series. By this | 
means the acceleration is greatly increased, and in | 
the event of a breakdown on one of the motors the 
other is capable of continuing the work. The 
bevel gears driving the rollers are manganese steel | 
castings with cast teeth, having a soft steel core cast 





| and scale handling on heavy cast steel stands. These 


tables are each driven by the same type of driving 
unit as that used on the approach table. The engrav- 
ing shows the arrangement of the screw-down, the 
pulpit, the mill drive, the closed pinion housing, and 
the machined vibrating spindle. 

The blooming mill is driven by an engine—see 
Fig. 3—the first, it is claimed, of its kind ever built 
in the United States. The engine, with cylinders 
44in. and 76in. by 60in. stroke, is of the twin tandem 
compound non-condensing reversing type. The cen- 
tres of the two pairs of cylinders being placed as closely 
together as the diameters of low-pressure cylinders 














closed. The throttles worked by a steam and cataract 
cylinder are controlled by a lever, which, along with 
the reversing lever, is placed in an overhead pulpit 
which spans the front table of the mill. The throttle 
valve and link motion mechanisms are so inter- 
| connected that when the throttle valves start to 
open the position of the link blocks is such that they 
give a maximum cut-off, and as the throttle is opened 
the cut-off becomes less, until at full open throttle 
the cut-off is about 25 to 30 per cent. of the stroke. 
If the power is required it is possible to make practic- 
ally a square card by moving the throttle lever still 
|further; this movement keeps the throttle valve 
open and retards the point of cut-off. 

The engine bed is one casting. Cast iron guide 
barrels bolted at the front end to the engine bed rest 
at the back end on a sole plate. The cylinders are 
fixed on breathing plates which are attached to the 
sole plate, allowing for expansion and deflection of 
the cylinders and guide barrels. In the pulpit, along 
with the engineer, are two other men ; the one handles 

| three hydraulic valves which control the live side 


‘| guards, two on each side of the mill, and the tilting 


| mechanism of the manipulator; the other handles 
the front, rear, and approach tables, and the screw- 
down controller. 

The blooming mill rolls are provided with 4in., 
6in., 8in., and 12in. passes, and a bull head or slab 
type pass wide enough for a 30in. slab. The rolls are 
of high carbon steel castings and are carried in cast 
steel housings that weigh approximately 100,000 Ib. 

j}each. The screw-down is high speed electrically 


| driven, with two 100 horse-power motors, 220 volts, 


in series. These motors are carried on brackets of 
the William Tod Company’s mill type. All the motors 


|in the mill are provided with standard back shaft 


gears so that a spare armature for any particular 


| Size motor is made up with its standard pinion in 
| place, and it can be used in any place in the mill, 


either on cranes, table drive, or screw-down. How- 
ever, owing to the great speed reduction obtained in 
the housing screws, it was found unnecessary to use 
| a back shaft on the screw-down motors, and in order 
| to make it possible to use the standard spare armature 
a special coupling was designed in the form of a sleeve 
with internal teeth which would exactly slip over and 
fit the standard pinion on the armature. The mill 
| pinions are nickel steel castings of high carbon, with 
planed double helical teeth. These pinions after 
being planed and set up on centres showed a clearance 
between the teeth with the search gauge of r/svin. 
The pinions are of nickel steel, having double helical 
| machine-cut teeth. They are carried in enclosed- 
| type housings of cast steel in three sections, split 
| horizontally, on each pinion centre, and provided 
| throughout with a gravity feed oiling arrangement. 
| The mill shoes are heavy section, grey cast iron, 24in. 
| high, 48in. wide at the base, and continuous under 
the mill and pinion housings. The pinions are driven 
from the engine by a forged steel leading spindle, 
which is connected to the lower pinion and engine 
crank shaft by a special type of alignment coupling. 
The driving surfaces of these couplings are hemi- 
spherical bronze blocks bearing against the finished 
ends of steel screws, which are arranged to set out, to 


Toe Engineer 


Fig. 5—-GANG SHEARS 


will allow, it is possible for the two to drive on to a 
two-throw three-bearing crank shaft, 26in. diameter, 
forged in one piece, with attached cast counterweights. 
The short shaft reduces the total amount of torsional 
deflection. The piston valves are on the top of the 
cylinders and are driven by Walschaerts gear. The 
reversing engine for this gear attached to the outside 
of the main engine bed-plate is a steam and cataract 
cylinder combination operated by a hydraulic valve. 
The engine is provided with throttle on both the high 
and low-pressure cylinders in order to stop the drift 
of the engine due to the expansion of the steam in 
the receiver after the high-pressure throttle has been 


take up the wear and be securely locked in their 
position. The mill is driven from the pinions by two 
forged steel spindles having universal couplings, with 
half cylindrical bronze bearing blocks. With cut 
pinions and these special couplings all knocking and 
slamming is taken out of the mill. The only sound 
one hears is the deep rumble from the pinions in 
operating. The vibrating spindle and top roll are 
overbalanced and held against the housing screws by 
a simple arrangement of counterweights and levers 
in the scale pit under the mill. The blooming mill 
output is 100 tons per hour. 

Control apparatus for all motors throughout the 
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mill is of the magnetic clapper-board type, having 
three-point controllers, the motors being put on the 
line successively by the action of the control board. 
Beyond the blooming mill there is a transfer long 
enough to transfer an entire unit if not rolled to less 
than 16 square inches of section. The standard 
7}in. by 7hin. bloom goes straight down the table 
and through the gap of an up-cut 500 lb. per square 
inch hydraulic pressure crop shear—Fig. 6, p. 232— 
where it is cropped and cut into desirable lengths for 
the finishing mills beyond. This illustration also shows 
the 8in. by 30in. slab shear and intensifier. The 
slab sections in the blooming mill are transferred to 
2 parallel table 16ft. to the left, where they land directly 
in front of the slab shear. Starting with the transfer 
tables, the construction is changed to a type of table 
having cast iron stands with rolled steel cheek plates 
2in. by 12in. The transfer is motor-driven with 
wire cables operating go-devils, which carry dogs 
that engage the piece. The slab shear is on the steam 
hydraulic system. The shear proper is down-cut, 
and is made large enough to cut a I6in. by 16in. 
forging billet or its equivalent at 10,000 Ib. per square 
inch of section, and at the same time overcome the 
force of the constant pressure gag and jack cylinders. 
This shear is provided with an intensifier capable 
at 160 Ib. steam pressure of delivering a hydraulic 
pressure of about 6000 lb. One stroke of the in- 
tensifier carries the shear over half its maximum 
stroke of 19in., which is sufficient to shear a large 
proportion of the product passing through it. Where 
it is necessary to use two strokes of the intensifier 
valves are provided to admit the necessary amount 
of water from the 500 Ib. line. The main cylinder of 
the shear is cast integral with the entablature, which 
is a high carbon 3} per cent. nickel steel casting. 
The cylinder is lined with a bronze bushing, the out- 
side of which is provided with a spiral groove to re- 
lease the water, which the high pressure may force 
through the bushing. The main cylinder of the 
shear is connected to the hydraulic cylinder inten- 
sifier by a pipe, which is a solid forging drilled from 
end to end, and then bent into the desired ‘* U” 
shape. The hydraulic cylinder on the intensifier is 
made from a hollow steel forging. The high-pressure 
hydraulic packings throughout are cup leathers. 

Owing to the expansive action of the steam in the 
intensifier it has been found necessary to introduce 
a check valve between the intensifier and the shear 
to control the speed of the shear when it approaches 
the piece and when the cut breaks through. 

Beyond the slab shear is a gauge operated by track 
wheels in its longitudinal travel, the gauge head being 
raised by the action of the shear. Under this gauge 
is a table, which is carried on rollers and is drawn 
back by hydraulic cylinders to allow the crop to drop 
through, whilst the end toward the shear is hinged 
and is depressed by the action of the shear when 
cutting. From this table the material is pushed 
on to @ conveyor by a motor-driven pusher, which 
has a straight-line forward stroke and is constrained 
to raise up and return by an arrangement of levers. 
The conveyor which carries the piece into the slab 
yard has an electrically-driven frame which carries 
a number of lines of tilting dogs. The frame has a 
reciprocating action, so that one line of dogs pushes 
the piece to a position where the second line of dogs 
catches it on the next stroke of the frame; thus the 
piece is carried forward successively to the slab run. 
The table, gauge, pusher and conveyor were designed 
to handle lengths from 18in. to 15ft. 

The 7}in. by 7}in. bloom is carried from the crop 
shear on a table to the continuous mill. Upon this 
table are three collared rollers. By them the piece 
is turned 90 deg., so that the spread due to the action 
of the crop shear will be vertical where it will not 
interfere with the piece entering the pass between 
the rolls of the continuous mill. The continuous 
mill—Fig. 1—is composed of six stands of 24in. rolls, 
placed as closely together as the arrangement of the 
spur gear drive and the mill shoes would permit. 
Each stand has its own pinion housing and pinions 
with cut teeth, and of the same general type as those 
described in connection with the blooming mill. 
The mill has two lines of passes, the one is designed 
to reduce the 7}in. by 7}in. section to 4in. by 4in., 
and the other is designed to reduce the bloom to an 
8in. by 2in. slab section for the merchant mill. The 
top or spongy end of the ingot is rolled into the 
4 by 4 section. The lower and sounder portion of 
the ingot is reserved for the 8 by 2 section, which is 
finished into sheet bars in the merchant mill. The 
passes in the continuous mill are of such form that the 
rotative speed of the two passes of any one stand 
are the same. Connecting the pinion housings, and 
driving alternately the top and the bottom pinions of 
the successive stands, is a spur gear drive—see Fig. 7, 
which shows it with the gear shields removed. These 
gears are carried on the bed-plate, which is of massive 
construction, made in three pieces, held together by 
bolts and shrink links. The overall length of this 
entire bed is about 65ft. This bed-plate is designed 
with a base that closely follows the contour of the 
gears. There is a steel cover which completely 
closes in the gears on top—see Fig. 8—thus providing 
for splash lubrication. The bearings have steel 
casting shells lined with class “‘A’’ Babbitt and 
designed for forced feed lubrication from an oil- 
filtering plant. The pinion, which drives three 


stands each way from the centre, is connected by a 





line shaft with a 4000 horse-power cross-compound, 
condensing, continuous-running Tod engine—Fig. 4. 
This engine has a 60-ton fly-wheel, 18ft. diameter, 
and is designed to run at 80 revolutions per minute. 
The high-pressure cylinder is provided with piston 
valves having a separate steam valve, which is regu- 
lated by a shaft governor. This arrangement is 
much more sensitive than a Corliss gear throughout 
the stroke. The shaft governor never loses control 
of the valve, while in a Corliss gear, after the valve 
has tripped, the governor has no chance to act until 
the return stroke of the engine. The low-pressure 
cylinder has a long-range Corliss valve gear. The 
high-pressure cylinder is 34in., the low-pressure 
cylinder 68in., and the stroke is 60in. The engine 
shown in the foreground in this illustration has an 
extended shaft to the spur gear drive of the continuous 
mill. The engine in the background is a duplicate 
and is direct connected to a line shaft driving the 
merchant mill through bevel gears. A 78in. Helander 
condenser—Fig. 9, page 232—-furnishes the vacuum. 

It must here be stated that both in this continuous 
mill as well as in the merchant mill that follows, 
up to and including the pinions the arrangement of 
lubrication follows engine rather than mill practice. 

Both the William Tod Company, the mill super- 
intendent, and the roll turner of Brier Hill are proud 
of the fact that the design of this complicated mill 
and the shape of the roll passes was such that every- 
thing went to work straight away with every satis- 
faction and that not a single item had to be altered. 

Beyond the continuous mill there is a second 
arrangement of tables, transfer, shear gauge pusher 
and conveyor similar to those described in connection 
with the blooming mill. The crop shear is smaller, 
but it is of the same design, and instead of having the 
steam-hydraulic shear, as in the blooming mill, it 
has a 500 Ib. hydraulic up-cut billet shear—see Fig. 6 
—capable of shearing four 4in. by 4in. sections at 
the same time. Beyond this second crop shear there 
is a series of transfers and tables for serving a 24in. 
six stand open merchant mill—see Fig. 1—that is 
to say, the stands are so spaced that a piece is always 
out of one stand before it enters the next stand. 
Between the tenth and eleventh passes the bar is auto- 
matically turned over for the purpose of freeing the 
material from scale. To begin with, this mill is pro- 
vided with rolls to handle the 4in. by 4in. sections from 
the continuous mill, and roll them into lI #in., lfin., 
and 2in. square billets. The 8in. by 2in. sections are 
also rolled into the various weights of 8in. wide com- 
mercial sheet bars in this mill. One of the reasons 
for using an entirely open merchant mill is that it 
offers a more flexible arrangement. One is not tied 
down to the speed of the pass or to any particular 
reduction in the rolls. 

The standard design of stand and cheek plate table 
adopted by the William Tod Company has been 
retained. The rollers have been reduced to 12}in. 
diameter, and the stands and cheek plates have been 
lightened proportionately. The six roll stands of 
this merchant mill are driven by bevel gearing from 
a longitudinal shaft, which drives three stands on each 
side. The engine is situated practically in the centre 
of the mill train. It is a duplicate of the con- 
tinuous mill engine, so that one set of spares 
answers for both mills. 

The speed of the stands in the merchant mill is so 
arranged that a piece in one stand does not travel 
faster than the entering of the piece in the next stand. 
By this arrangement the operators in the pulpit need 
not trouble about lapping pieces, unless something 
untoward happens in the operation of the mill. 
It will be noticed by a glance at the general arrange- 
ment—Fig. 1—that a piece, in going through the mill, 
traverses the length of the mill building and back 
again. Now, even with this wide spacing of stands 
it was necessary to cut the blooms from an entire 
ingot into three, four, and five sections, depending, 
of course, upon the sectional area of the finished pro- 
duct. Inasmuch as a sheet bar has to be finished very 
closely to weight, and as the first cut from an ingot 
is rolled at a higher temperature than the succeeding 
cuts, special arrangements of platforms and screw- 
downs are provided on the last two stands, which 
facilitate the keeping of the product to weight. The 
merchant mill is designed to finish at a speed of about 
700ft. per minute, and to deliver its product directly 
through the gap of a battery of six electrically driven 
gang shears—see Fig. 5. The gang shear, it is claimed, 
makes a much better end than a flying shear. In the 
event of another production, such as rails or structural 
shapes, being put on the mill, these gang shears could 
be replaced easily with hot saws. There would not 
be room for this if a flying shear had been used. 
The shears are mounted upon rails and are readily 
adjusted to cut lengths ranging from 26ft. to 33ft., 
and are so arranged that by means of hydraulic 
cylinders their clutches are simultaneously operated 
from one control platform. They are of heavy con- 
struction with cast steel frames. They are driven 
by 15 horse-power motors at about thirty-six cuts per 
minute. They are provided with heavy fly-wheels. 
Carrying the product between these shears is a motor- 
driven table with overhung rollers. The two bearings 
for the shafts of these rollers are carried in one casting, 
which is readily removed from the table to facilitate 
the rearrangement of the rollers, made necessary by 
the movement of the gang shears. The finished pro- 
duct, after being sheared, is delivered on to a Morgan 





cooling bench, patented and built by the Morgan 
Construction Company. 

The finished product in running over the hot beds 
travels on a table with skewed rollers, where, after 
striking a stop, the product moves sideways against 
a straight edge which, after assembling a number of 
pieces, moves them sideways on to the skids, where 
the collection is engaged by a series of pawls carried oy, 
rope-driven carriages, and thus they are carried for. 
ward and pushed into cradles at the end of the bed 
as quickly as the product is cooled. The straigh; 
edge and dogs are electrically driven at about 500/t, 
per minute by 75 horse-power mill type motors. 
In running sheet bars a bar piler is set on the skew 
roller table, and by means of a pinch roll the bars are 
assembled into a neat pile. The piles are picked up 
and hooked in a cradle attached to an overhead 
travelling crane and set on the hot bed to cool. The 
hot beds are approximately 30ft. by 100ft. and are in 
duplicate. 

It can be seen in the general arrangement that the 
three large engines driving the mills—the air com. 
pressor, hydraulic pumps, turbo-electric .generators, 
and roll turning department, are all contained in 3 
bay of the building that is parallel and adjacent 1. 
the mill bay. All gears are provided with efficient 
gear guards, all dangerous situations are railed off, 
stack ladders are provided with cages, and every 
precaution is taken to safeguard the workmen. 








WORKMEN AND THE WAR. 


THE Press Bureau has issued a letter from a British 
officer whose work throws him much into contact 
with the French troops. From it we take the follow 
ing paragraph, and we urge not only the British public 
as a whole but the British workman in particular to 
read it with the greatest care and to weigh carefully 
its meaning. We are convinced that if every work 
man who is now thinking of striking would keep these 
words in mind he would throw all such thoughts 
behind him and enter heart and soul into his work 
with the certain knowledge that the more energy he 
displayed the sooner would the war be over :— 


The requirements of the allied armies arc 
enormous, and Britain must be to a large extent 
the manufactory, the general store, for the 
whole. If we are to attempt to keep pace with 
the requirements our powers of production must 
be organised first and foremost with a view to 
providing what our forces, and those of our allies, 
require to enable them to beat the enemy. In 
France a certain number of soldiers have been 
sent home to work under their ordinary em- 
ployers in producing things necessary for the 
Army. While thus employed they are practi- 
cally lent by the State to the employer. It 
should be possible for us to inculcate and adopt 
this principle. It needs self-sacrifice, above all 
it needs imagination ; but it is just as much a 
part of our voluntary system as is meeting the 
call for recruits. Every employer, every em- 
ployee, should satisfy himself that by his labour 
he is doing something to help the cause and so 
hasten the conclusion of the time of stress. 
From time to time one reads of labour troubles, 
threatened strikes, and so forth. -Troubles of 
this kind in a French factory are as unlikely as a 
mutiny in a French or British regiment ; and 
the degree of possibility of their occurring in 
England is the measure of our failure to realise 
our responsibilities at a time when every man’s 
energies are needed every day. And, lastly, let 
us have done with the oft-repeated discussion 
as to how long we can keep fighting. The 
question is not how long we can go on with it, 
but how soon we can get done with it. Unless 
we can stretch our imagination sufficiently to 
identify ourselves with our allies, to realise that 
it is our territory which the Germans are occupy- 
ing in France, Belgium, and Poland, our trade 
which is languishing, and our future which 
demands a speedy termination to the war, we 
shall be unable to make the necessary effort, 
unable at the end of the war, however, trium- 
phant, to say as a nation, ‘‘ We have done that 
which was our duty to do.” 











A writer. in Power says an inspector was called to find 
out why the armature of a motor was heating and “ shoot- 
ing like a gun.” He ascertained that the commutator 
had just been slotted in a lathe. The side mica was very 
thin and the lathe tool used was too thick, the result being 
that the tool curled shavings from the bars, and at the 
end of the stroke the stub of the shaving was jammed into 
the mica and across an adjacent bar. The burrs had 
been picked out where they could be seen, but some were 
too deeply embedded. As soon as the motor was started, 
all the coils that were short-circuited by bridged bars were 
heated by the local short-circuit currents, which, as the 
speed became greater, became sufficiently heavy to burn 
out the short-cireuits that had not been picked out. The 
noise like the report of a gun was due to the extinction of 
the are by the magnetic field. The arc extinguishing pro- 
perties of the magnetic field explain why armatures that 
burn out in service are not as badly damaged as might 
be expected. 
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RAILWAY MATTERS. 


Tus Government is using four of the London and 
North-Western steamers. The marine and dock superin- 
tendent, Commander Holland, C.I.E., D.S.O., has rejoined 
the colours, and is a Director of Inland Water Transport 
at the front, with the rank of Lieut.-Colonel, R.E. 





In connection with the question of congestion, it is 
interesting to hear that during the twelve hours from 
6 a.m. to 6 p.m, on Sunday, the 21st ult., eighteen goods 
trains and forty-four coal trains arrived at Willesden 
Junction, London and North-Western Railway. During 
the first fortnight in February no less than 2395 goods 
trains passed over the Widened Lines of the Metropolitan 
Railway between King’s Cross and Farringdon-street. 


Soon after the war broke out we announced that three 
of the four Great Western steamers on the Fishguard— 
Rosslare service had been converted into hospital ships. 
It now seems that four of the five Channel Island traffic 
steamers of the same company have been requisitioned 
by the Admiralty. Owing to slower boats being employed 
in the Rosslare-Fishguard service, the day service is 
fifty minutes longer and the night service an hour longer 
than formerly. 


[x the financial dealings arising out of the control 
exercised by the Government over the railways of England, 
Scotland and Wales, the companies are considered as 
a whole. The difference in the net receipts for the first 
half of the year 1914, as compared with the first half of 
1913, is not the difference of each individual company but 
of the aggregate. The Great Western Company, for 
instance, had an increase in 1914 over 1913, whilst, on 
the other hand, the Lancashire and Yorkshire had an 
unusually big decrease. The difference for the aggregate 
is stated to be about 24 per cent. 

To get over the trouble of defective rails, Mr. Mathias, 
of the Lackawanna Steel Company, has introduced a hot 
milling machine, which operates on the bar at an inter- 
mediate step of the rolling process. The mills have to 
remove a skin fin. deep, Jin. wide and about 60ft. long, 
and this they do in about half a minute. The skin con- 
tains all the surface defects and the partly decarburised 
layer of the ingot. The kerf from the machine is chilled 
by water spray and caught in suitable receptacles. It is 
then returned as scrap to the furnaces. The mills are 
oft. diameter, with an 8in. face and have a peripheral 
speed of 2500ft. per minute. 

THe General Electric Company of America has recently 
built a frequency changer set to inter-connect the Boston 
Edison and Boston Elevated railway systems. It is a 
horizontal shaft set, the 60-cycle unit being rated at 
9500 kilovolt-ampéres 13,800 volts, and the 25-cycle 
unit rated at 9000 kilovolt-ampéres 13,200 volts. The 
set operates at 300 revolutions per minute and is reversible. 
It is totally inclosed and provided with inlets for an 
external air supply which discharges into the station. 
This is the largest frequency changer set produced by 
the General Electric Company, and is said to be the largest 
machine of this type in service to-day. 

A RAILWAY mail transfer system for collecting and 
dropping mail bags from trains has been adopted for the 
Chicago and St. Louis line of the Chicago and Alton 
Railroad. At each mail exchanging station there will be 
a shallow concrete trough about 150ft. long, with the 
edge alongside and above the track and the side inclined 
away from the track. This is to receive the bags dropped 
away from the mail cars. Above it is a platform carrying 
the mail cranes to which are attached the bags to be picked 
up by the trains. The crane has two horizontal arms, 
attached to the top and bottom of the bag. There is a 
crane for each bag and as many as twelve bags can be 
taken by one train. 


Str GILBERT CLAUGHTON, presiding at the annual 
meeting of the London and North-Western Railway on 
the 26th ult., said that the directors had hoped that the 
electrification of the line between Watford and Queen’s 
Park—the junction with the ‘‘ Bakerloo”’ Railway—and 
of the Hampstead Junction and the North London Rail- 
way to Broad-street would have been working this summer. 
There had, however, been a certain amount of delay in 
the carrying out of the contracts, and the war had also 
hindered the progress of the work. It was expected, 
however, that by the end of the present year electric 
trains would be running between Broad-street and Kew 
and Richmond, vid the Hampstead Junction line. 


Mr. W. 8S. Murray, of the New York, New Haven and 
Hartford Railroad, gave at a recent meeting in Phila- 
delphia construction and operating costs for the electrified 
section of his company. He said in the course of his 
remarks :—‘‘ It is possible to keep the maintenance and 
repairs of the electric locomotive down to one-half those 
of the steam locomotive under the most favourable con- 
ditions of steam maintenance, and in many cases below 
this figure. If electric engines be treated as has been the 
custom of treating steam locomotives, then their repairs 
instead of costing less will cost far more than those of 
steam engines. The electric engine, like an overwilling 
horse, will, if permitted, work itself to destruction.” 


RESPONSIBILITY for the collision between a passenger 
train and a goods train on January 18th, at County School 
Station, on the Great Eastern Railway, as a result of which 
three people were injured, is laid by Lieutenant-Colonel 
Von Donop, the Board of Trade inspector, at the door of 
driver Thorne, who was in charge of the engine of the 
goods train. The passenger train was running from Wells 
to Norwich, while the goods train was approaching 
County School Station on the single line from Foulsham. 
The inspector states that the driver of an up train from 
Foulsham obtains an excellent view of his distant signals, 
and though the poles on which the distant signals for both 
lines are erected are both on the left-hand side of the 
Foulsham line, they are so arranged that there is no possible 
excuse for their being mistaken. In these circumstances, 
even if driver Thorne did make a mistake as regards the 
position of his distant signal, there is no excuse for his not 
having seen the position of his home signal in ample time 
to have brought his train to a stand at it. The responsi- 


bility for the collision must therefore rest solely on him. 
He had been on duty just seven hours at the time of the 
accident. 





NOTES AND MEMORANDA. 


AccorpiInG to the Electrical World, the main prime 
mover in the generating station at Independence, Kan., 
is a double-acting twin-cylinder Strait gas engine, and at 
one time, when this machine was needed to help carry 
the load an exhaust valve began to give trouble. Shutting 
off the gas and ignition from the cylinder affected, the 
men on duty opened the valve chest, took out the defective 
valve, and replaced it in less than three hours without 
stopping the engine. The greatest difficulty experienced 
came from exhaust gases, which were discharged up 
through the manifold from other cylinders. This trouble 
was overcome, however, by placing a small motor-driven 
forge blower in such a position that its blast drove these 
foul gases away from the workmen’s faces. 


THE war has shown that, so far as ambulance cars are 
concerned, the ordinary position of the exhaust pipe is 
quite unsuitable, as, when the car is standing with the 
back open, the fumes from the exhaust are apt to come 
into it and upset the wounded men. Then, again, when 
the car is in motion, the atmospheric displacement of 
the huge wagon top is very great, and the exhaust fumes 
penetrate. 
sent out for ambulance work have the exhaust turned 
out sideways just in front of the near side rear wheel, more 
or less like the sand pipe on a railway locomotive, only 
projecting sideways instead of downwards. This has 
largely overcome the trouble, but, of course, the practice 
could not be applied to private cars, as the exhaust would 
be ejected on to the pavements. 


Ir is announced that some interesting experiments will 
be made during the coming spring in the application of 
electric power for ploughing and other agricultural opera- 
tions in Italy. The trials, which will be made under the 
auspices of the ‘‘ Stazione Sperimentale di Risicoltura,” 
of Vercelli, and the ‘‘ Socicta Anonima Elettricita Alta 
Italia,” of Turin, wili take place on a rice farm in the Pro- 
vince of Novara. The trials will be open to foreign as 
well as Italian makers. A minimum of 5 hectares (about 
12} English acres) is fixed for the ploughing competition. 
Substantial prizes, as well as payment for the land ploughed 
are offered. The rice-growing district of Vercelli and 
Novaro are particularly well supplied with electric energy, 
derived from the numerous rivers and torrents which flow 
in the Italian valleys of the Alps. 

TRANSFORMER and switch oils are very little under- 
stood by the average engineer, states the Vulcan, and 
many of the heating troubles experienced are due, not to the 
apparatus, but to the oil, as a very small amount of 
adulteration may cause trouble. Moisture, even to the 
extent of five or six drops of water per quart of oil, reduces 
the insulation by about 25 per cent. Sulphur, resin, 
acid and alkali, which are found in some oils, also have 
a very bad effect, while the formation of carbon and 
sludge takes place even in the best oil. The way to 
avoid these troubles is to buy the oil to strict specifica- 
tion, and to have it properly tested before use. Tests at 
frequent intervals should also be made, while the tanks 
should be cleaned out at least once every year, and the 
oil changed, or at least filtered, at the time. 

Ir is reported from South Africa that a new petrol 
substitute has been invented which, it is stated, can be 
supplied at 33d. per gallon, even then leaving a profit of 
48 percent. The inventor eis said to be a well-known 
analytical chemist, who has been engaged for twelve 
years as chief chemist at one of the largest sugar factories 
near Durban. It is stated that he has devoted a great 
deal of attention to the question of obtaining a motor 
spirit from molasses, and the result of his labours is a 
petrol substitute to be called Petrolex. A company has 
been formed to exploit this process, which is said to 
produce a motor spirit of greater efficiency than petrol. 
The first distillery to be erected will have, it is stated, a 
capacity of about half a million gallons per annum. This 
should enable some definite conclusion to be arrived at 
in regard to its commercial possibilities and its efficiency 
as a fuel for internal combustion engines. 


AccorpinG to Power, 320 boiler explosions occurred in 
the United States during the first half of the past year. 
The greatest number of accidents from any one cause 
was due to tube failures, but cast iron header failures 
show an alarming increase. Next in number comes 
failures from blow-off pipes. Cast iron heating or domestic 
boilers are shown to be frequently neglected and mis- 
managed. In view of the damage done when one of these 
boilers explode, it cannot be said that they are receiving 
the inspection and supervision they should have. Even 
kitchen ranges and boilers have contributed a considerable 
amount to the total wreckage. A comparison of the 
total for the first half of 1913 with that for the same 
period in 1914 is given as follows :—In 1913 the total 
number of accidents for the six months was 264, as against 
320 in 1914, with a loss of life of 53 against 120, and of 
injured 291 against 240. The moentary loss was £39,000 
in 1913, and £50,000 in 1914 respectively. 


WRITING in the Vulcan of March, Mr. F. O. Beckett gives 
an interesting account of how a fly-wheel burst a few 
years ago in a works at Sheffield. It appears that the 
pin holding the valve to the spindle of the boiler stop 
valve had been replaced by a common ;;in. bolt, instead 
of a properly fitted pin, and owing to heavy vibration 
the nut worked off and the bolt fell out. The bolt, of 
course, soon found its way along the steam pipe and 
jammed in the double beat throttle valve. The engine 
was direct coupled to a rolling mill, and as soon as the 
load was taken off the engine the governor became in- 
operative in consequence of the throttle valve being 
fouled. As soon as the engineer-in-charge saw the speed 
of the engine increasing, he threw off the governor belt and 
tried to close the throttle by hand; failing in this, he 
ran to the boiler stop valves, but whilst closing No. 1 
valve the fly-wheel burst and completely wrecked the 
engine. One piece of the rim went through the roof and 
struck the flange of the dome crown of one of the boilers, 
indented the plate, but fortunately did no further damage. 
Another piece cleared the works, crossed the river Don, 
and buried itself—some say 6ft. deep—at the door of a 
cottage, from which, -at the moment, by a strange coin- 
cidence, a funeral procession was emerging, and for- 
tunately this piece also did not cause personal injury. 


The consequence is that all cars now being - 


A MODEL mine in which the workings penetrate deposits 
or veins of gold, silver, lead, coal, copper, and iron, all 
within an exceedingly short space, is now being prepared 
in the Palace of Mines and Metallurgy at the Panama- 
Pacific International Exhibition, and promises to be a 
most realistic mining exhibit. 


Tue Gold Medal of the Institution of Mining and Metal- 
lurgy—the ‘blue ribbon” of the profession—has been 
awarded to a distinguished Canadian, Dr. Willet G. 
Miller, Provincial Geologist of Ontario, in recognition of 
the eminent services rendered to mining by his admirable 
work as an economic geologist. 


APPEALS are being made from time to time for funds 
to provide tech:ical articles, such as wire-cutters and 
trench periscopes, for the troops in the field. The War- 
office desires to make it known that articles such as these 
are provided by the Government after expert inspection, 
and that the provision of further supplies not so inspected 
is likely to embarrass the authorities rather than to meet 
any real need. 


THE use of pilot lamps on heating circuits is very general 
in England, but we note from Electrical Engineering that 
in Sydney their use has been made compulsory. The 
council has notified contractors that it will not connect 
up any installation in which provision is made for the 
use of non-luminous heating apparatus, unless a pilot lamp 
of small candle-power, with the glass tinted red, is con- 
nected in such a way that the lamp must be alight while 
the current is ‘on.’ A pilot lamp must be provided for 


| each separate piece of apparatus. 

| In the House of Commons on February 23rd, Mr. 
| Stewart (Wirral) asked the Prime Minister whether, in 
| view of recent submarine operations in the Irish Sea and 
the possibility of attempts at blockade in the future, the 
Government would consider the advisability of taking 
soundings and, if satisfactory, drawing up estimates of 
the cost of a tunnel between Ireland and Great Britain, 
so as to ensure constant means of communication between 
both the interior of Ireland and the Atlantic ports of the 
West Coast. Mr. Asquith: I fear the suggestion is hardly 
practicable in the present circumstances. 





AN experiment with a new type of life-saving apparatus 
was recently conducted in the High-street baths of the 
Manchester Corporation. According to the Manchester 
Guardian, the apparatus consists of a pneumatic tube 
attached to a belt which clips across the chest. The tube 
is fitted with back-pressure valves, and the wearer of the 
apparatus can complete the inflation by means of these 
valves in fifteen or twenty seconds. Of the initial buoy- 
ancy there can be no question. The apparatus will 
support four men in still water. Whether it possesses in 
equal degree such other requisite qualities as strength and 
durability, and what are its relative merits in comparison 
with the cork jacket, which is now the standard type of 
life-saving apparatus, are points that will no doubt be 
decided by the Admiralty, to whom the apparatus has 
been submitted. 

THE recent increase of the number of 10 candle-power 
pentane lamps sent to the Bureau of Standards to be 
tested, has led to a detailed examination of the conditions 
under which such lamps should be operated in America 
to give the most accurate results. A memoir on the subject 
by Messrs. E. C. Crittenden and A. H. Taylor appears in 
Part III. of Vol. X. of the Bulletin of the Bureau. dt 
deals with the preparation and testing of the pentane, 
the ventilation of the photometer room and the prepara- 
tion and operation of the lamp, and shows how the candle- 
power of the lamp is affected by the pressure, temperature 
and humidity of the air of the photometer room. In 
general, the directions for use of the lamp are in agree- 
ment with those issued by the metropolitan gas referees 
of London, but in some of the details the two differ, 
owing partly to the greater humidity of the American 
atmopshere. 

THERE is to be no regular official dinner of the Institu- 
tion of Mining and Metallurgy this year, but on Wednesday 
evening a good number of the members dined together 
at the Café Monico, under the chairmanship of Dr. Hatch, 
the president. Advantage was taken of the occasion to 
make a presentation to Mr. T. A. Rickard, editor and 
founder of the Mining Magazine, who has been called to 
San Francisco to look after a newspaper property which 
he owns there. Mr. Rickard’s health was proposed by 
the president, supported by Mr. F. H. Hamilton, and was 
received in the most cordial way possible. Mr. Rickard 
thanked the members in an admirable “ talk,’’ as he called 
it, in which he described why his paper was established 
and what its objects had always been. The only other 
speeches of the evening was one by Sir Robert Hadfield, 
proposing the toast of “The Institution,’ and one by 
Mr. Bulman, proposing the health of the chairman. 


THe scheme for promoting new industries at 
Cardiff is taking shape. The recommendation of the sub- 
committee appointed to make arrangements for a con- 
ference is that a two days’ meeting shall be held at the 
Engineers’ Institute, Cardiff, on April 20th and ? Ist, and, 
after a general discussion on the whole question of the 
extension of British trade, papers should be read by Mr. 
T. G. Watts, B.Se., chemist at the Great Western Colliery, 
on ‘‘Coke Oven By-products;”’ Mr. R. H. Greaves, 
M.Se., Cardiff University College, on ‘‘ Ammonia and its 
Compounds ;” Mr. W. J. A. Butterfield, M.A., on “ By- 
products of the Gas Industry ;”’ Mr. Russell Taylor, 
chairman of the Incorporated Beet Sugar Pioneer Asso 
ciation, on ‘The Beet Industry ;’’ and Colonel C. S. 
Denniss, general manager of the Cardiff Railway Company, 
on “ Cardiff as an Importing, Exporting, and Distributing 
Centre.’ Representatives of all the leading organisations 
and trades and railway companies will be invited to be 
present. The recommendations of the sub-committee 
have been approved by a joint meeting of the Cardiff 
Development and Technical Schools Committees, and the 
offer of Professor Armstrong, head of the chemical depart- 
ment of the City of London Technical Schools and past 
president of the chemistry section of the British Associa- 
tion, to read a paper was also accepted. An effort is also 
to be made to secure the attendance of an expert on the 
aniline dye industry. 
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The Northern Labour Troubles. 


Tue Committee of Three has made an award on 
wages in shipyards and engineering works which has 
been accepted by the men. For the time being at 
least the threatened strike at Newcastle will not 
occur. The men have not got all they asked for, but 
they have got a great deal. Wages of time workers 
are to be advanced by four shillings a week and piece- 
workers are to have a general rise of 10 per cent. 
The original demand of the men was six shillings and 

5 per cent. Probably they did not expect to get as 
much, and it may be hoped that they are really satis- 
fied with the bargain they have made and will now 
work steadily and well. On the Clyde the men have 
decided to return to work, but their consent is made 
grudgingly and with an ugly threat. They were 
persuaded to go back when it was pointed out to 
them that further consideration of their demands 
could not be made until they did; but they still 
refuse to work overtime and threaten to adopt the 
‘ stay-in ” strike if a rise of twopence per hour is not 
given to them by Tuesday next. The “stay-in” 
strike is a malignant form of the “ ca-canny ”’ policy. 
It means that the men, instead of doing the most, 
will do the least they can. It must be remembered 
that from the first this strike, which had been in force 
a fortnight, was absolutely irregular ; it was a revolt 
of the men against their leaders, and was engineered 
apparently by a small group of young men who have 
as far as possible kept in the background. The atti- 
tude of the officials has been correct and patriotic ; 
they have urged the men to remain at work and to do 
their utmost in the “ production of ships and muni- 
tions of war and everything necessary to our national 
welfare in this grave national emergency.” 

A new state of affairs has arisen in recent years in 
trade union circles, and it may require new means to 
meet it. As long as the men followed the directions of 
their executive trades unions were useful bodies 
with which employers could make collective bargains 
and binding agreements. But now, when the men 
follow their own dictates and attach themselves to 
self-appointed leaders who revolt against the officials, 
bargaining becomes impossible, and the whole position 
of trades unions calls for revision. If matters go much 
further in this direction than they have already gone 
the inconvenience will become so grave that the public 
will take the matter into its own hands and demand 
that the amenities now enjoyed by the unions shall 
be modified. The condition is fast becoming 
intolerable, and whilst no one would willingly return 
to the days when secret societies flourished because 
the law would not regularise trades unions, the fact 
cannot be escaped that the unions themselves, or the 
members of the unions, are going back to that period. 
The action of the self-elected and hidden leaders in 
the Clyde strikes is in too close resemblance to the 
methods of the secret societies of the past to be mis- 
taken, whilst the threat to shirk work is not a very 
remote cousin to rattening. We want the public to 
notice these things, for we are convinced that in the 
end it must be the public, by the force of its opinion, 
that puts an end to a state of affairs that is unbearable. 
We know from experience that there is no power of 
law that can make men work if they refuse to do so, 
or make them work hard if they decide to “ca-canny.” 
But if any large body of men loses the sympathy of 
the public its defeat is at hand. Unfortunately, the 
public is rarely fully informed about trade disputes. 
It is very rarely in a position to judge of the position 
between employers and employed, and it takes sides 
according to its leanings, but without knowledge. 
Many of the negotiations are conducted in private, 





and only bare statements of the results are issued. 
Whilst there may be some excuse for that practice in 
times of peace, there is none under the present con- 
ditions, when all the works affected are engaged 
practically wholly on Government orders and there- 
fore in the public service. There are no doubt diffi- 
culties in the way of a perfectly clear statement of 
the employers’ position, but we are convinced 
that much more openness might be shown, and 
the public might be given some information on which 
it was able to estimate the rights and wrongs of the 
men’s demands. It is to be presumed that at the 
various conferences which have been held the 
employers have advanced reasons why they could not 
grant the increases asked for. It is also to be presumed 
that the men showed reasons of one kind and another 
why they should be given those advances. Why 
should not the public be put in possession of the argu- 
ments used on both sides? We do not suggest 
the publication of a verbatim report, but it should be 
quite possible for, let us say, the Committee of Three, 
to publish an official précis of the proceedings. By 
such means the public would be placed in possession 
of some knowledge. From the nature of the award in 
Newcastle, which is a compromise, we may be led 
to believe that there was right and wrong on both 
sides. But we are unable to speak with certainty. 
The employers may be making sacrifices, as the mine- 
owners and railways have already done rather than 
see work stopped. The public should know. It has 
been asserted that the rise of six shillings a week was 
demanded because the cost of living had increased 
enormously and the standard rate ceased to be 
adequate. On the other hand, it has been shown that 
many men were earning so much money that they 
did not trouble to work a full week. Obviously, the 
two things are incompatible. If men are earning 
enough in three or four days to keep them comfort- 
ably for a week there is no indication that higher 
wages are an urgent want to meet the greater cost of 
the necessities of life. We have these things through 
rumours and anonymous statements. Surely some 
of the authorised bodies which have investigated the 
trouble know the real facts and could place them before 
the public. We want to be able to judge fairly between 
employers and employed in matters that concern us 
all very closely, and we urge the Government to make 
an official report on the relative position of employers 
and employed engaged on Government contracts. If 
the men were in the wrong public sympathy would be 
alienated from them and public opinion would oblige 
them to do what the law cannot do ; if the employers 
were in the wrong the same power—and others which 
are easily applied in their case—would be brought 
to bear. The cure we propose for the trouble is that 
the public should be better informed. 

We have heard it said, in the railways, in 
the club, in the street, during the last few anxious 
days that the patriotism of the British work- 
man is dead. We do not believe it for an instant. 
The workman is as fully devoted to his country as he 
was when the war broke out; but, like the rest of 
us, in Germany and Austria as much as in England 
and Scotland, the war is no longer an exciting event 
of stirring episodes making day after day its trumpet 
call to our manhood. The winter campaign has been 
a grim and sombre business, and whilst determina- 
tion to see this thing through is greater in this 
country even than it was when war broke out, the 
first hot fire of enthusiasm has naturally slackened 
with the slow progress of events. But the brilliant 
operations in the Dardanelles are biowing it into 
flames again,-and once the spring opens and the 
offensive of the Allies begins we shall see all the old 
fervour renewed. We want to impress this point, 
that it is the absence of the glamour of arms that is 
the root cause of the present troubles. The war is 
about to enter upon a new phase, when we shall all 
be stretched to the full pitch of excitement day after 
day, and we shall be grievously disappointed in our 
workpeople if all thoughts of self are not buried in the 
remembrance of the men who are fighting for their lives 
and their country, and if all energies are not turned 
ungrudgingly to the one purpose of giving them every- 
thing we can to make their work successful and their 
lives bearable. “This is an engineers’ war,” said 
Mr. Lloyd George, in a notable address on Sunday 
last. That phrase i is a direct appeal to all the men and 
masters engaged in shipbuilding yards and engineering 
workshops throughout the country. Let them never 
forget it ; the success or failure of the war rests on them ; 
they are all engineers in one station of life or another. 
It has established a brotherhood between the manager 
and owner of works and the humblest and youngest 
of his workpeople. We were never more confident 
that the fever of unrest will wane and the country 
will rise again to the height of enthusiasm which 
carried it through the fearful weeks of the retreat 
from Mons and the battle of the Aisne. 
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Telegraph and Telephone Troubles. 


Mucu time and money has been devoted during 
the last few years to the study of telegraph and 
telephone troubles arising from the interference of 
adjacent power circuits. In America a committee 
has been appointed to deal with this question, and 
an investigation started in January of 1913 has not 
yet been completed. Nothing to equal this investi- 
gation has been carried out here nor probably in any 
other part of the world, but a paper read by Mr. 
S. C. Bartholomew before the Institution of Post- 
office Electrical Engineers recently indicates pretty 
clearly that there has been a good deal of trouble in 
this country. It is shown that although single- 
phase railways will, if not properly designed, cause 
more trouble than anything else, they are by no 
means the only offenders. In the past continuous- 
current lines have been troublesome. Generally the 
interference was attributable to leakage, but a case 
is recorded in Mr. Bartholomew’s paper where it 
was necessary to double a telegraph circuit working 
in parallel with a continuous-current railway. The 
City and South London and the Central London 
railways both gave trouble in the early days. In 
the case of the former, a new feeding system brought 
relief, but although alterations on the Centra] London 
line improved matters considerably, it was necessary 
to connect resistance coils in certain telegraph circuits. 
Power and lighting systems and electric tramways 
may also upset telephonic and telegraphic com- 
munications, and apparently the extra high-tension 
three-phase transmission lines in America are 
giving some trouble at the present time. What 
seems to be claiming most universal attention, 
however, is the suppression of influences arising from 
the operation of trains with single-phase current. 
Trouble is attributable to earth currents from the 
rails, electromagnetic induction from the contact 
wire, rails and cables, and electrostatic induction 
from the contact wire. On some railways the effects 
of the latter have been almost negligible, whilst on 
others they have been very pronounced. No electro- 
static influences worth mentioning have been notice- 
able on the Brighton electrified lines nor on the 
New York, New Haven and Hartford system, but 
on the electrified section of the Midland Company 
the electrostatic voltage on adjacent telegraph wires 
is considerable. This is apparently due, to some 
extent at any rate, to the fact that on the two former 
systems the high-tension wires are suspended from 
metal structures, which are well earthed, whilst on 
the Midland Railway the supporting poles are made 
of wood. 

Electromagnetic disturbances have been met with 
in many parts. On nearly all the large single-phase 
installations inductive effects have been felt; but 
if recent reports can be relied upon difficulties are 
fast disappearing. The new method of feeding the 
electrified lines of the New York, New Haven and 
Hartford Railway is claimed to have entirely elimi- 
nated previous troubles. There is no doubt what- 
ever that the manner in which the high-tension lines 
are fed has a wonderful influence on the magnitude 
of inductive disturbances; indeed, it would seem 
from experience gained on the New Haven system 
that it is the principal thing to be looked to. But 
there is another point, and a very important one. 
Every report on the subject emphasises the fact 
that the pressure wave should resemble as closely 
as possible a pure sine curve. Every endeavour 
should be made to get rid of the harmful 
harmonics. Still, under modern conditions the 
suppression of harmonics does not entirely solve 
the problem. Undoubtedly it minimises the noises 
heard in telephone receivers; that has been proved 
in many cases. But Mr. Bartholomew contends that 
even if it were possible to design a generator without 
harmonics and to produce a motor with slots and 
commutator which under varying speed would not 
react on the main circuit, the difficulty would not 
be got rid of, for under modern conditions signalling 
by earth connection is an integral part of the telephone 
system, and the electromagnetic induction of the 
fundamental current would drop the indicator and 
cause confusion. As a telegraph and telephone 
engineer, Mr. Bartholomew foresees obstacles which 
perhaps do not always appear so readily to those 
who design electric railways. No doubt, however, 
he recognises that much ability has been brought 
to bear on the subject, and that any difficulty that 
may remain will be overcome in due course. Much 
depends upon local conditions. In some cases the 
remedies applied have been remarkably simple. 
For instance, when a railway in Norway was started, 
neighbouring telephones were rendered useless. In- 
vestigation showed harmonics to be at the root of 
the evil, and the telephones were made to work by 
shunting the generators with a resonance circuit. 





In designing some single-phase systems, particularly 
the most recent installations, elaborate precautions 
have been taken to guard the telegraph and telephone 
lines against electrical influences. This applies to 
the Brighton Railway, but it seems from Mr. Bar- 
tholomew’s paper that trouble has not been entirely 
absent. This is not altogether surprising. For one 
thing, the power has been drawn from an old lighting 
station, containing alternators not specially built for 
the work. Tests with the oscillograph, however, have 
recently shown that the pressure wave has been 
greatly improved since the line was first put into 
operation, which is apparently due to new and 
better designed alternators having been installed in 
the generating station. To reduce the leakage and 
inductive effects on telegraph lines, a resonance 
shunt has been employed which provides a path 
of low resistance for alternating current, but affords 
no path for the direct current which operates the 
telegraph circuit. 

These electrical interferences emanating from 
single-phase railways and other alternating-current 
systems can now be dealt with in many ways. A 
vast amount of useful experience has recently 
been acquired, and when full results of the American 
investigation are published, there will probably be 
available much new and valuable data to work upon. 
The problems involved are very intricate. Still, 
in the light of modern knowledge it should not, as 
a rule, be necessary to spend large sums of money on 
altering the positions of telegraph and telephone 
lines in the vicinity of single-phase railways. Cases 
may, of course, arise where some change in the 
arrangement of circuits is necessary, but it is pretty 
clear from recent experiences that work of this kind 
can be greatly minimised by carefully designing the 
feeding and return power circuits and by using 
electrical machines that produce a good pressure 
wave. 








THE FUTURE OF BRITISH ENGINEERING. 


A PAPER read before the North-East Coast Insti- 
tution of Engineers and Shipbuilders at Newcastle- 
upon-Tyne on Friday last, on the subject of ‘‘ The 
Future of British Engineering and Shipbuilding,” 
sounds a warning note to those in whose hands are 
the conservation and development of British technical 
industry during and, more especially, after the present 
war. The author, Mr. E. W. Fraser Smith, emphasises 
certain aspects of this subject and enforces by his 
arguments warnings which have been too often 
neglected, but which in the future will have to receive 
much more careful and systematic attention if this 
country is to retain the position in technical industry 
she has held in the past. There is certainly some real 
foundation for the accusation Jaid at our doors in 
recent years by Germany and other countries that 
Britain has shown lack of enterprise and co-operated 
effort in the application of science to industry, and 
Mr. Fraser Smith instances as examples of this 
neglect the practical monopoly secured by Germany 
of the production of synthetic dyes and of many 
chemical manufactures. Germany’s triumph in the 
chemical industries, he says, “‘ is the greatest example 
of the beneficial results which come from the appli- 
cation of science to industry. It is, unfortunately, 
also an example—indeed, the principal example— 
of some industries which Britain has lost, or which 
have declined, or have never been developed in this 
country for lack of the utilisation of technical science.” 
In this connection we may remark in parenthesis, 
what has been over and over again pointed out, 
that the progress of Germany in the manufacture of 
dyestuffs was, in the first place, largely brought about 
by a defect in our patent laws. The fact that Germany 
seized the trade was not certainly wholly due to the 
lack of scientific knowledge and enterprise in England. 
In this connection Mr. Smith quotes significant 
figures reflecting the attitude of Great Britain towards 
scientific investigation as compared with that of other 
countries. The Government grant to our own 
National Physical Laboratory is £7000 per annum, 
whereas corresponding institutions in Berlin and 
Charlottenburg received in the year 1913 £70,000 from 
the German Government, and in America the grant 
in the same year to the Bureau of Standards at 
Washington was about £140,000. 

Throughout the greater part of the nineteenth 
century this country was the principal provider of 
coal and iron to America and European countries. 
Mineral resources were ready to hand and immense 
fortunes were made without calling for any but the 
slightest scientific knowledge on the part of the 
producers. On the other hand, technical science has 
enabled Germany to overcome natural difficulties 
and obstacles and has placed her at the present day 
in a position practically independent commercially 
of Great Britain. The energy and application directed 
in Germany to technical problems has permeated all 
classes of industry. Mr. Smith instances the coke 
industry, which is only one of many that could be 
mentioned. In England about two-thirds of the 
coke produced is still made in beehive coke ovens, 





—— 


by which method the by-products and gas products 
are wasted; whereas in Germany, where bechiye 
coke ovens do not exist, by the use of by-product coke 
ovens and other economical methods it became 
possible for the manufacturers of coke to import 
their coal from England, manufacture the coke from 
the coal, and re-export it to Middlesbrough, selling jt 
at a lower price thanthe coke manufactured by British 
firms inthe North Country. Areference to the Board of 
Trade returns shows at a glance the enormous increase 
in the imports into this country of manufactured 
iron and steel from Germany; one instance jl] 
suffice to indicate the general tendency. The import 
of German wrought iron tubes and fittings increased 
from 80,000 tons in 1909 to 462,000 tons in 1913. 
Again, the German shipbuilding industry is the 
creation of the past twenty years. Her annual out put 
of merchant vessels has risen from about 40,000 tons 
in 1893 to about 280,000 in 1913. In 1893 the 
United Kingdom produced 81 per cent. of the world’s 
output of merchant shipping ; in 1913 the percentage 
had fallen to 58. 

The question Mr. Smith asks and essays to answer 
is, how British engineering and shipbuilding are not 
only going to continue to compete with, but to excel, 
as they have formerly done, those of other countries, 
“The answer is that scientific and technical know- 
ledge must be appreciated to the full, and must take 
its rightful place in all industrial undertakings ; 
that there must be an intelligent co-operation between 
science and manufacture; that the compromise 
which is proverbially said to underlie every engincer- 
ing question is made with a clear perception of the 
scientific principles surrounding the question and not 
necessarily based entirely on what has been done 
before.” The author of the paper believes that engi- 
neers and the general public may be brought to appre- 
ciate the importance of technical science by the 
development of the engineering technical institutions, 
and describes his ideal of what the North-East Coast 
Institution should be and do. Such an institution, 
established as it is in the largest shipbuilding centre 
in the world, should be, among many other things, 
a well-equipped and adequately staffed scientific and 
technical information bureau for the benefit of its 
members ; it should be in a position to refer pro- 
foundly scientific problems to the National Physical 
Laboratory, and it should organise lectures by 
specialists on appropriate subjects. Whether Mr. 
Smith’s aspirations are likely to be fully met or not 
there can be no question that there is a pressing 
necessity for the technical and scientific institutions 
and societies of this country actively to direct their 
energies and resources to the fostering of technical 
and industrial science and investigation, if we are to 
arrest the decline of industries. to prevent their 
transfer to other countries, and to take advantage of 
opportunities for the development of new ones. 
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SHORT NOTICE. 


Marine Boiler Management and Construction. By 
C. E. Stromeyer, M. Inst. C.E. Fourth edition. Long- 
mans, Green and Co. 1914.—Amongst books of its kind 
there is none better than Mr. Stromeyer’s work on boilers, 
and we welcome a new edition. It differs only from its 
predecessors in the addition of new matter, but it brings 
the wide treatment of the subject which the author has 
adopted up to date. Mr. Stromeyer is never shy about 
his *‘ hobbies’; he always lets everyone know what he 
is working at, either in his annual report to the Manchester 
Steam Users’ Association or by papers and speeches at 
public meetings ; in all his work he is refreshingly enthu- 
siastic. Lately, he has devoted a great deal of attention 
to the strength of flat plates, and we naturally find the 
subject included in the present volume. Before flat plates, 
water hammer engaged his attention, and that subject 
also is discussed ; steam pipes, too, have attracted his 
recent notice, and we find a section devoted to them. All 
these matters have been openly dealt with by Mr. 
Stromeyer before now, but we are none the less glad to 
have them collected here. These are but some of the new 
things in the book which make it even more valuable than 
the earlier editions. May we express a wish that Mr. 
Stromeyer would give a little more attention to his index ? 
It is far less complete than a busy man likes, and not quite 
free from mistakes. 








An interesting development of goods service on the 
Charleston line of the Bangor Railway and Electric 
Company, U.S.A., is reported. This line, which serves a 
purely agricultural district, is twenty-five miles long and 
has a tributary population of about 2500. The goods 
rates on this line were decreased about six years ago, the 
rate on potatoes being reduced by as much as 50 per 
cent., and since then a considerable increase in the volume 
of goods traffic has taken place each year. The company 
has also started a model farm close to its system, which is 
under the direction of a member of the staff of Maine 
University. Farmer’s meetings, inspections and lectures 
are held there, and in consequence the farmers in the 
neighbourhood are able to keep in touch with all the 
latest scientific developments in agriculture. The effect 
of the reduced rates for farm produce on the company 5 
business can be seen from the gross earnings when the 
reduced rates came into operation, which were £6400, 
and the income at the present time, which amounts to 
£13,000. Special goods platforms about 12ft. square, 
with an overhead shelter, are erected at convenient points 
along the line for the collection of the daily agricultural 
produce, such as milk, vegetables, &c. 
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THE GOVERNING OF MARINE STEAM 


TURBINES. 

We have always had a great respect for the Aspinall 
wovernor as a valuable ally to the engineer on watch in 
poth stormy and smooth weather. In rough weather it 
will act very much more quickly than the engineer in 
shutting off the steam directly racing occurs, and will open 
up agin fully directly there is a tendency for the engine to 
resume its normal speed. It is true that the human 
“governor ’? may sometimes foresee a race and then he 
can act more quickly than the mechanical one, but for the 
one time that he will be right in so doing, he may be wrong 
twenty times, whereas the mechanical arrangement takes 
its cue, not from what it thinks is going to happen, but 
from what actually happens, and a very slight increase 
in revolutions is sufficient to put it into action ; more. 
over, it never gets tired, and it has no other duties 
about the engine-room to perform as the engineer has. 
Then, in still weather in mid-ocean the engineer naturally 
has no thought of a sudden rush to the throttle, and if his 
shaft breaks he will probably be caught napping, and 
severe damage may be done to the engine by the heavy 
race which follows. Not so the Aspinall, and its worth 
is then as much appreciated as in rough weather. It 
has been lying calmly inoperative and unattended and 
with no indication of its presence till the critical moment 
arrives, When it steps in and shuts the throttle and, by 
means of the “ emergency ”? governor, locks it shut till 
the engineer has found out what is the trouble and made 


it safe for the engine to be given steam again ; it is only | ~~: : 
oe . g : | quite a neat design results. 


after the engineer has given his personal assurance that 
all is well by himself disengaging the emergency part of 
the apparatus that the engine can be restarted. Yet 
it is almost surprising that the governor works as well as 
it does seeing that it shuts off the steam from the high- 
pressure cylinder and leaves three receivers full; that it 
does work well in spite of this is indicated by the enormous 
number of ships which are fitted with it, and it has been 





found to be just as useful on marine motors as on steam | 


engines ; here, of course, the control is closer still, as the 
supply of oil is cut off short from all the cylinders together, 
and there are no receivers to be emptied before it can fully 
do its work. 

It will be recalled that the principle of this governor is 
a spring-controlled weight, pivoted on the air pump lever 
or a special rocking lever provided for the purpose of 
carrying it; the weight is so adjusted that so long as the 
speed of the~engine does not exceed a pre-determined 
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depart. This, however, is a mistake, and it is the greatest 
compliment that could be paid to the value of this governor 
that it has been thought worth while to provide a special 
reciprocating lever on turbines with the necessary driving 
gear, in order that the turbine may share with the recipro- 
cating engine the benefits of such a well-tried device. The 
drawings which we give below show how the gear 
is arranged for a geared turbine ship, the Nearchus, which 
has just been built for the Royal Indian Marine by Beard- 
more and Co., Limited. Here it will be seen that the 
necessary reciprocating motion for the rocker arm is 
derived from a crank driven by a worm-reducing gear from 
the end of the turbine thrust shaft, the governor being 
mounted on this rocker and the necessary connections 
made therefrom to the throttle valve. Each turbine 
has its own governor, which can act independently on 
the throttle. The governor comes into operation at a few 
revolutions above or below 4000 per minute, according to 
the adjustment of the weight, corresponding to about 
200 revolutions per minute of the propeller shaft. It will 
also be noted that arrangements are made by slotting the 
various levers so that the hand throttle and the governor 
can be moved quite inde- 

pendently of each other, 

while the worm shaft on the 

low-pressure turbine is fitted 

with bevel wheels to drive 

the counter, so that the 

whole of the extra gear 

necessary cannot be put 

down to the governor, and 


The governor is too well- 


known for it to be neces- 
sary for us to go into 
in greater detail than we 


have done above, but minor 
improvements are constantly 
being introduced; we learn, 
for instance, that the regu- 
on the main 
weight can now be very 
easily turned when the en- 
of a self-locking screw, 
whereas in the older forms 
this regulating screw required 


was not very easy to screw 





it will have at hand a copious and cheap supply of water 
for condensation purposes. What this means in pounds, 
shillings, and pence to the ratepayers we need not mention 
to those of our readers who have made a study of the 
requirements of a modern steam power station of large 
dimensions. 

Hitherto the electric power supply of Manchester has 
been entirely provided by three generating stations 
situated in Dickinson-street, Bloom-street, and Stuart- 
street. The two former have a combined capacity of 
14,000 kilowatts and supply direct current to the centre 
of the city, and the last named has an output of 55,500 
kilowatts, supplying alternating current at 6600 volts 
pressure to numerous sub-stations. Powers are held by 
the Corporation to supply current to an estimated popula- 
tion of 750,000, exclusive of the Middleton area, to which 
electricity is supplied in bulk, and the area covered is 
46 square miles. For the year ended March 14th last 
155,000,000 units were generated in the above stations, 
and of this quantity 118,000,000 units were sold to con- 
sumers. The maximum demand is now 50,000 kilowatts 
and it is increasing. In view of the prospects of the 






Slot in Handle to Enable Governor on E tthe 
HP.or LP Turbine to Close Throttle 
Valve Without Disturbing Handle. 





oO ae 
\ lwp yT i 


| 















Balance Weigth te be 
Adjusted tc keep 
Valve Open, 











Ae: 








T 








an Ss 
ck 3) 
o e 
i) So 
a s 
§ \ 
c © 


























~ > 

y S| 

S| = 

~ LJ 

= 

ws & 

® 2) 

< .. 

JJ] “ 

‘s/ g 
~ 

ys 
; Vay wy 
SS ey 

pe 

Se 


Slot in End of Rod which Enables I 
Governor on HP. Turbine to Close {| ms 
Throttle Valve Without Disturbing H a IX 
Governor, Gear on LP Turbine it I f it 


Also Enables Throttle Valve to be 
Closed by Hand Without Listurbing 
P. Governor Gear. | 








Worm-wheel Driven by Worm on 
Forward Eng of LP Térbine Thrust 




















wa 























| of Shaft 
, Governor Lever 
e ] 
4 1 
| Tee 
>) acs 
; ae c 


Aft CL of Ship 





T 


4 











6 From Fulerum to Fac 
l oF Large Weight fag ; 





“THe Enciveca”™ 





Swain Se “THe Encinecr”™ 


Counter Gear = i 


Bevel Wheels ™~\ fn 


Aa a wr. 





Slot in End of Rod, Which | 
Enables Governor on LP. 
Turbine to Close Throttle 
Valve, Without Disturbim 
Governor Gear on HP. Turbine 
It Also Enables Throttle Valve 
to be Closed by Hand Without 
Disturbing HP. Governor Cear 











Worm wheel Driven by Worm on Forward End 
of HP Turbine Thrust. s 
c 


Swain 


ASPINALL GOVERNOR GEAR FOR MARINE STEAM TURBINES 


amount, it remains stationary relatively to the lever and 
nothing happens. Directly the speed becomes abnormal, 
the inertia of the weight becomes too great to follow the 
return movement of the lever, and the weight lags behind, 
swings upward, so to speak, on its pivot, and in so doing 
displaces a pawl, which it throws out into such a position 
that it comes into contact with a lever connected to the 
throttle valve, then the motion of the pump or special lever 
carries the throttle lever up with it and shuts the throttle. 
It should be noted that it is the beginning of the downward 
stroke of the lever which causes the weight to be displaced, 
and it is the upward movement of that lever which shuts 
the throttle so that the engine can only make one complete 
revolution after the acceleration has occurred before the 
throttle is shut. The pawl which is thrown out by the 
movement of the weight at the top stroke of the lever is 
held out by a spring, and so can pass by the end of the 
throttle lever on the down stroke to find itself in the 
“out” position to engage the throttle lever directly the up- 
ward stroke of the pump lever commences. 

Thus it will be seen that the governor is designed for 
use on reciprocating engines, and requires a reciprocating | 
part for its operation, and it was natural to think that with | 
the advent of the turbine its days of usefulness would 


up hard when the engines were running at any speed, 
and consequently it was often not properly locked and the 
screw came out. 








PROJECTED NEW POWER STATION FOR 
MANCHESTER. 
THE rapid growth of the use of electricity for power and 
lighting in Manchester, together with the limitations 


by the want of space and inadequate supplies of con- 


| densing water, have led the Electricity Committee to 


adopt bold steps with regard to the development of its 
power plant. Acting upon the advice of the city electrical 
engineer, Mr. S. L. Pearce, M. Inst. C.E., it has been decided 
to erect a new generating station of 160,000 kilowatts 
capacity at the extreme western extremity of Trafford 


| Park, on the banks of the Bridgwater Canal and near to 


the Manchester Ship Canal. In selecting this site the 
Electricity Committee ‘is to be complimented, for it is 
easy of access to the adjacent coalfields by means of the 
Bridgwater Canal, and, what is of almost equal importance, 


| imposed upon the extension of the existing power stations | 





municipal power supply of Manchester, Mr. Pearce decided 


that any further extension should be on a generous basis, 


and the proposed new station, of which we are enabled to 


give the plans in our Supplement, will have a total capacity 
of 160,000 kilowatts, supplied by large turbo-generators 
in units of 15,000 and 25,000 kilowatts. It may be men- 
tioned that Manchester already possesses one 15,000-kilo- 
watt set. Apart from the immensity of the station and the 
use of large generating units and boilers, the power station 
will have two other features of special interest, one being 
the employment of sewage and subsoil water, in the form 
of a purified effluent, for condensation purposes. This 
will be obtained from the neighbouring sewage works at 
Davyhulme. Another notable feature is the provision 
of unusually large coal silos for the storage of the fuel, of 
which some half a million tons per annum will be consumed. 

It is at present proposed to build the station in four 
sections, each containing two complete steam raising, 
electricity generating, and auxiliary plants, six of which 
will be in use simultaneously, leaving one spare and one 
under repair. The first four units will be turbine sets, each 
of 15,000 kilowatts, and the remaining four of 25,000 kilo- 
watts each, making a total output of 160,000 kilowatts. 
There will be four boiler-houses, each with two batteries 
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of water-tube boilers with a central firing floor, and four 
coal silos separated from the boiler-houses by a canal dock 
for the entrance of water-borne coal. The silos will be 
large enough to hold a supply of coal sufficient for two 
months’ requirements, and will be equipped with two 
endless bucket type conveyors, into which rail-borne coal 
can be fed through hoppers below the level of the rails, 
as shown in the transverse sectional view. The water- 
borne coal will also be fed into hoppers at the other end 
of the silos, the coal being fed from the barges to the hoppers 
by means of an overhead travelling crane and buckets. 
Each silo conveyor will traverse the dock and discharge 
into an elevated coal hopper at the end of the boiler-house, 
returning by way of an underground tunnel. The elevated 
coal hopper will feed two endless bucket conveyors 
situated over the bunkers in the boiler-houses, and these 
will hold enough fuel for thirty-six hours’ working. 

At the north-west end of the station there will be a 
sub-station—shown in the plan—which will contain four 
1000-kilowatt sets of converting machinery for supplying 
the current required in the station itself. In a room above 
this sub-station there will be provided a battery with a 
capacity of 3000 ampére-hours for general direct-current 
supply, and an excitation and switchgear trip coil battery 
will also be arranged on the first and second floors. Between 
the turbine and boiler-houses a pump bay will be pro- 
vided containing the steam and electrically driven feed 
pumps. To commence with two steam-driven and one 
electrically operated feed pumps with a capacity of 25,000 
gallons per minute will be provided. The upper part of 
the pump bay will contain hot-well and reserve feed-water 
tanks, and the feed make-up, to be obtained from the 
Bridgwater Canal, will be treated by softening. Between 
each pair of turbines there will be an open well to contain 
the auxiliary condensing plant, and between the first 
turbine and sub-station there will be a repair well with a 
railway track connecting with a workshop, which will 
form a continuation of the switch-house. Dismantled 
machinery will be taken by an overhead travelling crane 
on to a trolley in the well and passed into the workshop. 
At the other end of the power-house a similar unloading 
well will be situated, the whole being connected up by 
the railway track. In the transverse section of the turbine- 
house there will be seen two inlet culverts for the circulat- 
ing water and two outlet culverts at a higher level. 
These culverts will be connected to the Davyhulme sewage 
works, where there will be a pumping station. The pumps 
will force the purified effluent from a large reservoir to 
the power station, where it will be passed through filters 
before use in the condensers. After serving its purpose here 
the effluent will be discharged at a higher level than the 
intake, and the increased head will add to the capacity 
of the sewage works. In addition to this, the sewage being 
raised in temperature will effect economies in the purifica- 
tion process. 

It is only proposed to complete one section of the station 
for the present, to include plant of 30,000 kilowatts, with 
eight water-tube boilers of a capacity of 50,000 lb. of steam 
per hour, with superheaters, economisers, induced draught 
plant, and chimneys on the Prat system. To remove the 
soot and ashes the suction method will be used, with pipes 
leading to receivers on the canal dock side, discharging 
into barges and to other receivers at the end of the silos 
for discharging into railway trucks. The two first 15,000- 
kilowatt turbo-alternators will generate three-phase 
current at 6600 volts, 50 cycles, at a speed of 1500 revolu- 
tions per minute, and will develop their normal output at 
.85 power factor. The cables from the generators will 
lead to step up transformers for raising the pressure to 
33,000 volts. These transformers and the necessary 
switch gear will be placed in a separate fireproof switch- 
house and the switch gear of the remote control type will 
be operated from the control gallery overlooking the tur- 
bine-house. From the Barton station it is intended to 
run eight 33,000-volt feeders to a central distributing 
station in the supply area, where the pressure will be 
stepped down to 11,000 volts. It is also Mr. Pearce’s 
intention to utilise the existing high-tension 6600-volt 
three-phase feeders for 11,000-volt current, and the exist- 
ing feeders near the proposed distributing station will be 
coupled to the 11,000-volt bus-bars in the latter. Trans- 
formers will be provided at Stuart-street station and 
elsewhere to utilise the current at the higher voltage. 

The estimated capital outlay on the complete new station 
is £11 per kilowatt on the rated load and £8.88 per kilo- 
watt on the overload, including the culverts to Davyhulme. 
Parliamentary estimates of the operating cost on a 40 per 
cent. station load factor, and with coal at 9s. per ton, give 
a works cost of .138d.; capital charges, .088d.; or a total 
cost per unit, exclusive of administration charges, of . 226d. 
per unit. 

Steps are now being taken to acquire the land under 
compulsory powers conferred by the Manchester Cor- 
poration Act, 1914. In the meantime tenders for the 
steam generating plant have been received, and a decision 
in respect of these will be shortly arrived at. 

The following table shows how the capital cost is made 
up :— 

Cost per kilowatt. 





Item. Capital cost. Rated load. Overload. 
£ £ £ 
Lands and easements 40,000 .. 0.25 .. 0.20 
Buildings ames outed pass 400000 .. 2.50 .. 2.00 
New road and bridge .. .. .. 13,000 .. 0.08 .. 0.06 
Docks and towpath ses 9,000 .. 0.06 .. 0.05 
Water culverts ae. en ae OS 
ee ee 3,500... 0.02 .. 0.02 
Pipework ss re Se. oe <> A «bk Cee... See 
SU eel ea ioe os oe ae 4,500 .. 0.03 .. 0.02 
Coal unloading plant 60,000 .. 0.37 .. 0.30 
Ash disposal plant 000 .. 0.15 .. £12 
Feed-water heaters Pa 200 |... OD1 .. O01 
Water softening plant... .. .. 000 .. ©.02 .. 002 
Chimneys and induced draught .. 36,000 .. 0.23 .. 0.18 
Wate mene ww ce os ee oe OOOO. ... O83 .. O50 
Lighting, wiring, office accommo- 
dation . at ea ane os 4,000 .. 0.03 .. 0.02 
Pumping plant 18,000 .. O.11 .. 0.09 
Boiler-house plant 375000 .. 2.34 .. 1.87 
Turbine-room plant 400,000 .. 2.50 .. 2.00 
Instruments = 2000 .. O81 .. a1 
Transformers 50,000 .. @.31 .. 0.26 
Converting plant .. 10,000 .. 0.06 .. 0.05 
Batteries and boosters 10,000 .. 0.06 .. 0.05 
Contingencies. . ; 85,000 .. 0.58 .. 0.43 
ee £1,775,000  ..£11.09 . £8.88 











AUTOMATIC PROTECTIVE SWITCHGEAR.* 


CLASSIFICATION OF PROTECTIVE DEVICES AND FEEDER 
SYSTEMS. 

PROTECTIVE devices for alternating-current systems 
may be roughly classified under three heads as follows :— 
(1) Overload devices or devices which operate when the 
current exceeds a certain predetermined limit ; (2) reverse- 
current devices or devices which operate when the flow 
of current at any moment is in the reverse direction to 
what is normal at that moment; (3) leakage devices or 
devices which operate when current flows through other 
than the proper channels. 

Devices for disconnecting an overloaded circuit—of 
which the fuse is typical—have been known from the 
earliest days of electrical distribution. Whilst serviceable 
on independent circuits, they prove inadequate where the 
supply circuits are duplicated. 

Fig. 1 shows the elements of which distributions systems 





_Generating 
station 





are constructed, and will serve to define the terms eim- 
ployed. The supply to the point A is through an inde- 
pendent feeder. The supply to B is duplicated by the 
use of parallel feeders, whilst that of C and Dis duplicated 
by the use of an interconnector. The normal energy 
flow in feeders will be from the source outwards, whilst 
in interconnectors the flow may be in either direction, 
varying with the load conditions. Trunk mains to a dis- 
tributing centre are parallel feeders, but trunk mains 
between two generating stations are parallel interconnec- 
tors. The ring main, feeding points E, F, G and H, is a 
combination of feeders and interconnectors, the connection 
between any two of the distribution points being an inter- 
connector. At each distribution point the circuits supply- 
ing individual motors, &c., or isolated transformers, are 
independent feeders—such connections are so short and 
laid under such favourable conditions that it is unnecces- 
sary to duplicate them. All distribution systems are 
built up of combinations of the above. Independent 
feeders may be branched as at J and K, but are still con- 
sidered as independent feeders or open-ended. The closed 
figures giving a duplicate supply may be combined into 
networks. 

In independent feeders a fault is characterised by an 
increase of the current in the normal direction in the indi- 
vidual feeder and may be removed from the system by 
disconnecting the feeder at the end nearest to the source 
of supply. In closed systems, on the other hand, a fault 
on any feeder will cause an increase of current through 
the duplicate source of supply, varying in amount with the 
position of the fault. 


PROTECTION OF INDEPENDENT FEEDERS. 


In the case of independent feeders it is impossible to 
remove the fault without causing a temporary loss 
of supply to that part fed by the faulty feeder, but 
trouble should be confined to the part in question, although 
this is not always provided for. The following devices 
are employed for the purpose :— 

Simple Overload Devices.—Fuses are satisfactory for 
small circuits, but are replaced by automatic circuit- 
breakers on large circuits in order to obtain better ruptur- 
ing characteristics, and to save delay and expense in restor- 
ing the circuit. If instantaneous in operation, circuit- 
breakers must be set high enough not to be disturbed by 
momentary heavy overloads incidental to the service. It 
is found that most circuits, and especially power circuits, 
are subject to such momentary overloads, and in order 
to prevent loss of supply it is necessary to adjust the 
overload devices to withstand perhaps several times 
normal load. Such an arrangement necessitates all 
faults being retained on the circuit until they become 
heavy faults, and it may allow of serious injury to the plant 
on a sustained overload. 

Time-limit Overload Devices.—This difficulty is partly 
met by the use of time-limit overload devices. The 
destructive heating will require a time roughly inversely 
proportional to the square of the current. A circuit- 
breaker having an inverse time characteristic suitably 
adjusted would permit the plant to deal with any con- 
dition that it can safely meet, and it would disconnect 
the circuit at any overload on the danger point being 
approached. This at any rate is the ideal aimed at and 
the justification for the use of an inverse time character- 
istic. In practice one relies on the attendant to prevent 
continuous overloading. 

Leakage Devices.—A leak may occur between poles or 
to earth. A leak between poles generally develops into 
a short circuit. At the source of supply it is indistin- 
guishable from an overload, and the case is met by the 
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use of overload devices. A leak to earth may not cause 
overloading, and thus may continue for a long time on g 
circuit protected only by overload devices. This intro. 
duces a risk of fire or shock, serious in mining work anq 
undesirable in all cases. In case the leak is through 
combustible insulating materials, as in machines or cableg 
it will probably develop into a short circuit between phases, 
On the large distributing systems of to-day, and the larger 
systems of to-morrow, it is becoming and will become 
increasingly important to provide means for disconnecting 
before the short circuit stage is reached, sections on which 
there are leakages. 

Fig. 2 represents an independent three-phase feeder 
having a leak to earth at point A. It will be observed 
that prior to the leak all current going out through one of 
the conductors must return through the others, and that 
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the sum of these currents must be zero. When a leak 
oceurs, however, some of the current returns through the 
earth and the balance of the currents in the three con- 
ductors is no longer zero. The principle finds its embodi- 
ment in protective switch gear of the core-balancing type, 
so called because the currents in the several cores in one 
eable are balanced. In one form a current transformer js 
furnished with a core surrounding the feeder conductors 
as in Fig. 3, which conductors form the primary winding. 
The secondary is connected directly through a relay to the 
circuit breaker. Such devices are obtainable adjustable 
to operate on a leak of a few ampéres. In another form 
separate transformers are furnished, one in each conductor 
and the tripping device is connected in a common return 
circuit. With this arrangement direct-acting trip coils 
can commonly be employed, operating at about one-third 
normal load, and the same transformers may be employed 
to excite instruments and to operate the usual time-limit 
overload devices which are still necessary to protect the 
system against faults between phases and heavy overload- 
ing, time-limit overload protection being obtained by the 
use of the well-known time-limit fuse. 

Advantages of a Sensitive Leakage Device.—This com- 
bination is of great value and should be used universally 
on independent E:H.T. feeders, and on_ high-tension 
service where current transformers are available, or the 
slight additional cost of supplying them is justified. The 
arrangement not only ensures the early disconnection of 
faulty circuits, but enables the fault to be removed from 
the system with a minimum of disturbance. The ability 
to remove faults quickly and before the current reaches 
a high value is a great advantage in all cases and especially 
on large power plants. A bad short-circuit on one cable 
or on the premises of a consumer may result in the dis- 
connection of the supply at numerous remote points. 
Serious trouble has been caused in this way on a number of 
supply systems. The fault reduces the potential on one 
or more phases at the generating station, and this results 
in the running machinery at various points returning 
energy into the system in an attempt to equalise or main- 
tain the voltage. 


SELECTIVE ACTION WITH LEAKAGE PROTECTIVE 
APPARATUS. 

The introduction of core-balancing apparatus enables 
selective action to be obtained to an extent quite impossible 
with overload devices. At the generating station it is 
important that faults should be cleared promptly, whilst 
the individual user calls for high current settings and 
delaying devices to prevent his particular circuit being 
disconnected. With overload devices the attempt to 
obtain a compromise between the requirements of the 
generating plant and of the individual user generally 
results in practice in an arrangement giving no selective 
action. 

With leakage protective gear, however, used in com- 
bination with a suitable limiting resistance, the conditions 
are quite different. A fault to earth may be supplied by 
the generating plant for several seconds or more without 
danger, whilst at the consumer’s end the device may be set 
to operate instantaneously at a fraction of normal load 
without any danger of its causing a disconnection during 
momentary overloads. The settings of the automatic 
devices in series between the generators and the local 
supply circuits can be graded in large steps of current and 
time without sacrificing the requirements at either end. 


Use or Fixep TimeE-uiiitr REtays. 


Fixed time-limit relays have been employed success- 
fully to get selective action between switches near to and 
others remote from the source of supply. There is one 
essential condition of success, namely, that the difference 
in time setting between two consecutive switches must he 
sufficient to admit of one switch completely disconnecting 
the circuit before the other commences to operate. 


Tue EartH CONNECTION. 


All three-phase systems have their mid-point earthed 
through the star-connected condensers formed by the 
capacity of the cable, and on a fault to earth a correspond- 
ing capacity current will flow which may be quite sufficient 
to operate core-blancing apparatus. 

If an earthing resistance is used, as is generally the 
case, it must allow a current to pass substantially larger 
than the minimum required to operate the automatic 
releases of the switches so as to ensure the quick develop- 
ment of the fault and proper action in case the fault is of 
relatively high resistance. 

To keep down static disturbances the resistance should 
be an effective shunt to the star capacity of the system, 
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put there are insufficient data on metallic ares in air and 
oil for us to lay down rules on this point. 

A high resistance absorbs less energy and is likely to be 
cheaper. The section of metal should, however, possess 
ample mechanical strength. It is recommended that on 
E.H.T. systems the resistance should not pass less than 
50 amperes, or 100 ampéres on high-tension and medium- 
tension systems. In practice the current required is 
generally higher than this on account of the higher settings 
of the automatic releases in large generator switches. 





LEAKAGE PROTECTION FOR SOURCES OF SUPPLY. 


Hitherto we have been considering independent feeders 
conveying current to individual distributing or consuming 
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points. The core-balancing principle, has, however, been 
applied recently to independent feeders conveying current 
from sources of supply. 

Fig. 3 shows the device applied to an outgoing circuit, 
and it will be seen that if the insulation of the generator 
breaks down to earth the balance of current in the lines 
is unaffected and the switch does not operate. If, how- 
ever, the conductor from the generator’s neutral point to 
earth is included in the core-balancing transformer as 
in Fig. 4, it will be found that the transformer is now 
unaffected by a feeder fault, but is affected by a fault 
in the machine or on the machine side of the transformer. 

A feeder fault current goes out and returns through the 
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balancing transformer, whereas a generator fault sends 
current in one direction only through the transformer and 
thus upsets the balance. 

Thus core-balancing apparatus will cut out an individual 
faulty load circuit or source. 


PROTECTION OF PARALLEL FEEDERS. 


The familiar and primitive solution of this problem 
lies in the use of time-limit overload devices at the end 
nearest the generating station, and reverse-current devices 
at the remote end of each feeder. When a fault occurs 
near the remote end of one feeder the current may be 
shared nearly equally between them. The current flowing 
back into the fault from the common point at the remote 
end will actuate the reverse relay on the faulty feeder and 
thus relieve the sound feeder. The time-limit overload 
devices prevent the disconnection of the feeders until the 
reverse-current device has separated them at the remote | 
end, thus concentrating the fault on the faulty feeder. 

In addition to the disadvantages attached to the use 
of overload devices this combination possesses several 
inherent in the use of simple reverse-current relays that 
depend for their discriminating action on the use of 
potential windings. 

Several attempts have been made to get over these 
difficulties, and although not one of them presents a 
general solution of the problem they are worthy of further 
consideration. The more important devices will now be 
described. 

Interlocked Relays.—Perhaps the most important device 
is that which has been described as interlocking and is 
based on the principle that parallel feeders of the same 
length, make, and cross section will normally share the 
current equally. If the relays are arranged so that they 
are inoperative except when this balance is upset, the 
arrangement should be proof against all conditions not 
accompanied by breakdown of one of the feeders in 
question. Overloads and surges, whether in the forward 
or reverse diiection, will not operate the switches, whereas 
a leak to earth or between phases will immediately destroy 
the balance. This object may be achieved by direct or 
indirect interlocking. 

The essential feature of the interlock is the establishment 
of a relationship between the apparatus and the circuits 
such that the apparatus cannot operate to cut out the 
circuits unless the balance of current between the circuits 
is destroyed. 

Interlocked Overload Relays.—Fig. 5 shows two sub- 
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Stations fedfin series through pairs of parallel feeders 
A A and B B from a generating station, the feeders being 
protected by overload devices at the points marked X. 
The protection for the remote end is dealt with later. 

If the overload devices in each phase are interlocked as 





described above, it will be seen that they will be unaffected 
by any fault on the system other than one in the individual 
pair of feeders. For example, a fault in either sub-station 
will be fed equally through the feeders in either pair, 
whether from the source of supply or from running 
machinery returning current. If a fault occurs at P on 
feeders B B, the feeders A A will still carry equal currents 
and only feeders B B will be affected. 

A further device is required to discriminate between the 
two feeders B B, and this may be obtained by arranging 
that the more heavily loaded feeder shall be cut out, for it 
will be seen in the example illustrated that the faulty 
feeder will carry most of the fault current. 

Fig. 6 shows diagrammatically a relay having the 
required characteristics. The operating coils are excited 
respectively from the two feeders, and the balance arm is 
biased to the middle position. So long as the currents are 
equal the balance arm will be unaffected, but with an 
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increase of current on one side the arm will be drawn down 
on that side and wil] close the corresponding pair of con- 
tacts to trip the switch in the feeder on that side. 

On the faulty feeder being disconnected the other 
becomes the more heavily loaded and some device is 
required to prevent its being disconnected. The relay can 
be arranged to require resetting by hand, but the relay 
must then be cut out whilst a feeder switch is replaced, 
and in case the feeder fails at that moment there will be 
no protection. 

The only sound method is to employ auxiliary switches 
on the oil switch mechanism to bring the coils into action 
automatically. Satisfactory service has been given by 
such a device which automatically converts the protection 
into time-limit overload protection on one feeder on the 
failure of, or the deliberate disconnection of, the other. 

Sensitiveness of Interlocked Relays.—In practice a perfect 
balance of current between the feeders is not obtainable 
and there will be an appreciable excess current on one 
side or the other on a severe overload. If, now, the 
maximum short-circuit current is one hundred times the 
normal load in each feeder and the feeders balance within 
1 per cent., there will be on a dead short circuit a difference 
current equal to the normal load current, and the relays 
must, not operate under these conditions. 

In practice the short-circuit current may exceed this 
value considerably, and, on the other hand, it is desired to 
cut out faults to earth with a moderate current flowing. 
This necessitates means for accurate balancing. 

The balancing difficulty can, however, be completely 
eliminated by a simple device which has been employed 
successfully on E.H.T. services. Each feeder is furnished 
with a relay having two elements, one an operating element 
and the other a restraining element, as for example in Fig. 7. 
The operating coil is excited from the feeder which is 
being protected, and the restraining coil by the feeder in 
parallel with it. The arrangement is biased in favour of 
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the restraining coil to the extent of, say, 10 per cent. by 
placing extra turns on that coil so as to make it more 
powerful than the operating coil by 10 per cent. Now, 
unless the balance is upset by more than 10 per cent. the 
device cannot operate, and yet at normal load the device 
tends to operate immediately the fault current exceeds 
10 per cent. of the normal load current. This eliminates 
all errors in balancing, whether in the relays, current 
transformers, or feeders, and also the maintenance of 
balance. 

As interlocked overload relays are proof against over- 
loads or faults occurring outside the parallel feeders pro- 
tected, it will be seen that they are particularly suitable 
for the protection of a number of stations in series. All 
the devices may be set to operate instantaneously and at 
less than the normal load current, and yet none of them 
will operate except in the faulty section. 

Interlocked Leakage Relays ~ Another method of elimina- 
ting the balancing problem is by the use of leakage 
relays interlocked in the same way as overload relays. 
These relays, as previously described, operate only on 
faults to earth, of which the extent can be limited by an 
earthing resistance. The relay settings will be in the 
neighbourhood of the maximum fault current, and thus 
even a 10 per cent. unbalancing is quite negligible. Seeing 
that most cable faults are faults to earth, and that of the 
faults between phases most develop first or simultaneously 
as faults to earth, this arrangement will successfully 
remove the large majority of feeder faults and is proof 
against disturbances from other sources. Two feeders can 
be protected by one relay instead of requiring three or six. 

It will be understood that as leakage relays are inopera- 
tive on faults between phases, their employment only 
reduces disturbances, and the most severe disturbances, 
namely, those due to faults between phases, are left to pro- 
duce an extensive or complete shut-down. 

Interlocked Reverse-current Relays. — Reverse-current 
relays are now obtainable which will operate at about 





3 per cent. of the normal working voltage and over a wide 
range of power factor, but below this voltage they are 
inoperative on currents of any magnitude. On a fault 
which develops practically instantaneously and reduces 
the voltage below this limit the relays will be of no service. 

If, however, the fault takes but a few seconds to develop 
the excess forces available on the relay during this period 
are so great that a suitably designed relay will get its work 
done during that period. 

It is to be observed, however, that if the potential 
windings are excited from the delta connections there 
will be no extinction of the voltage on a fault to earth. 

The difficulty due to loss of voltage has been dealt with 
in another way with promising results. One may almost 
count on having a working margin of voltage for at least a 
fraction of a cycle, and the problem is to ensure that this 
determines the operation of the relay. This is effected by 
making the moving parts unstable at low voltage, so that 
any movement initiated is completed. At full voltage the 
moving parts must be stable so as to ensure restoration of 
the relay and freedom from trouble due to vibration and 
sudden changes of load. Such relays have given satis- 
factory operation for a number of years. 

These improvements render the reverse relay almost 
independent of voltage. The application of the interlock- 
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ing idea renders them unaffected by current fed back 
from sub-station plant and of surges in either direction. 

Fig. 8 illustrates diagrammatically the interlocking of a | 
pair of reverse-current relays suitable for the control of 
the remote end of the feeders in Fig. 5. The current 
transformers in the two feeders are so connected that 
current normally circulates between them. Kelays for 
one phase are shown, and with potential connections 
omitted similar relays are required to each phase. 


PROTECTION OF INTERCONNECTORS AND RincG MAIns. 


As the energy flow in a sound interconnector or ring 
main may be in either direction, varying with the distribu- 
tion of load, reversal is no longer a sign of leakage. A 
leak of sufficient magnitude may so disturb the distribution 
that energy may flow into the faulty conductor from both 
ends. This condition is a sure criterion of a heavy fault. 
Attempts have been made to utilise this feature to obtain 


selective action. , 
(To be continued.) 








A NEW MECHANICAL FILTER. 





WirH a view to meeting the requirements of compara- 
tively small users of filters, such as public institutions, 
country mansions, tea and rubber estates, &c., Mather 
and Platt, Limited, of Manchester, have now placed on 
the market a new filter constructed on the mechanical 





Fig. 1—SMALL MECHANICAL FILTER 


principle with which the firm has achieved successful 
results in larger sizes. The old-fashioned method of purify- 
ing water by passing it through a bed of sand is not in 
itself effective for intercepting and destroying bacteria. 
This is accomplished in the case of open sand filters by 
allowing the water to run for a considerable period, 
forming a natural gelatinous film on the surface of the 
bed. With mechanical filters this film is formed by the 
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addition of a solution which coagulates the fine particles 
in the water, and an appliance has been recently patented 
by the above-named firm whereby the correct percentage 
of the required coagulant may be passed into the water 
supply quite irrespective of the amount of water being 
passed through the apparatus. 

A general view of the new filter is given in Fig. 1, 
while Figs. 2 and 3 represent a side elevation and sectional 
elevation respectively. In this filter the water to be treated 
enters at the top, and after percolating through the filtering 
medium passes through the nozzles into the lower chamber, 
whence it is delivered to the consumer through the clean 
water pipe and valve. A special feature in connection 
with this plant is the design and arrangement of nozzles 
fitted into the base. They are made of phosphor bronze, 
with perforated copper domes, and give an even distribu- 
tion of water over the whole bed, both for filtering and 
washing out. These nozzles are screwed in from the 
underside, access doors being provided for the purpose. 
The coagulating solution—usually alumina - ferric—is 


CLEAN 
WATER 
ourser 














ee 
OA GULATING J 
|] Souurion 












































Se 








Fig. 2—SMALL MECHANICAL FILTER 


contained in the small copper tank shown in Fig. 2, and 
the filtering medium is quartz. The coagulant vessel 
normally holds one day’s supply, and is fitted with special 
valves, a sight glass and regulating jets, by means of which 
the necessary quantity of coagulant is admitted to the 
water. Several of these regulating jets are provided, 
each giving varying proportions of solution, and when it 
is desired to change them, one jet can be substituted for 
another in a few seconds. 

To control the supply of the solution according to the 
rate of flow, Mather and Platt, Limited, have introduced 
a special feature in the form of an adaptation of the 
Venturi tube, thereby ensuring that the supply of chemical 
shall always be in exact proportion to the water passing 
through. This device possesses the important advantage 
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Pig. 3—SECTION OF FILTER 


of having no moving parts to get out of order. In order 
to see whether the filter is working properly, two sight 
glasses are provided, one containing raw water and the 
other filtered water. The filter may either be worked 
under pressure from a pump or by gravity, and is designed 
for a maximum working pressure of 25 lb. per square inch. 

For cleansing the filter, all that is necessary is to shut 
the inlet” valve and open the wash-out discharge valve, 
allowing clean water to flow back in the reverse direction. 
It rises up through the nozzles and filtering medium, 
which becomes agitated, and the mud is loosened and 
discharged through the waste pipe. The agitation of the 
filtering medium is further assisted by a revolving rake. 

The filter is complete and self-contained, which enables 
it to be readily transported and erected in any convenient 
position without special foundations. It could also, for 





instance, be mounted on a motor wagon or other vehicle, 
and, connected to a pump driven off the main engine, 
so as to enable filtered water to be quickly available 
wherever the necessary supply can be procured. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent. 
Advance in Staffordshire Marked Bars. 


Tus week has brought the expected advance in 
Staffordshire marked bar prices. I am in receipt of official 
advices from the five following eminent firms of iron- 
masters that the late price of £9 for marked bars has now 
been superseded by £9 10s.:—The Earl of Dudley’s Round 
Oak Iron and Steel Works; Messrs. Noah Hingley and 
Sons, Netherton Ironworks; Messrs. Robert Heath and 
Sons, Stoke-on-Trent, who some time ago became the 
proprietors of William Barrows and Sons’ celebrated 
brand; John Bradley and Co., Stourbridge Ironworks ; 
and John Bagnall and Sons, Lea Brook Ironworks, 
Wednesbury. For over a month now expectation has 
been anticipating the advance which has this week been 
declared. So far back as last January quarterly meeting, 
merchant iron, previously consistently low in price, had 
advanced until the difference between the two grades 
of bars—i.e., merchant bars and marked bars—had 
reached normal proportions, 30s. per ton. At that date 
marked bars were selling at £9, and most makes of un- 
marked iron were firm at £7 10s., delivered Birmingham. 
As all buyers of Midland rolled iron are amply aware, 
unmarked iron has increased in value so rapidly since the 
January quarterly meeting, that an addition of fully £1 
per ton, and in respect of some makers even £1 5s. to 
£1 10s. per ton, has been made over quarter-day prices | 
to date; and the normal difference between first and | 
second-class bar iron has almost entirely disappeared. | 
The last week or two unmarked bars have been selling | 
at £8 10s. to £8 15s., and have even been quoted on | 
Birmingham Exchange at £9 if only quick delivery could 
be guaranteed. Under these truly extraordinary conditions 
of the market, conditions which are an absolute record 
in the history of the Midland manufactured iron trade, 
it became imperative that an advance in the standard 
of what are termed the “ list’? iron houses should be no 
longer delayed, and this week’s announcement is the 
result. It is understood that had the marked bar makers 
not been very desirous fully to test the soundness of the 
trade revival before taking a single step, the advance 
would have been made a month ago. The restraint | 
exercised by them has had a wholesome effect on the 
market. It was amply recognised that on the £9 basis 
best bars were out of all accord with the strong upward 
movement of common bars, but the refusal of the “* list ”’ 
houses to be rushed into an advance has undoubtedly 
tended to consolidate the position, and to check influences 
which are calculated to bring about disintegration, or, 
at any rate, instability. 








The Midland Iron Boom. 


A feature of the iron boom is that business nego- 
tiations have now developed into an increasing pressure 
for early delivery. Very little new business was placed 
to-day — Thursday —in Birmingham. Many makers 
entirely declined to look at anything required before 
July. The local ironworks have never been so handi- 
capped. The principal difficulty is with regard to fuel. 
Some works with full order books were this week unable 
to commence till Tuesday morning, yet they ceased this 
afternoon because the coal bins were empty, and there 
was no prospect of early arrival of fuel! Demand for 
iron and steel continues excellent. Ironmakers reported 
that it was not so much a question of what iron prices 
they wanted from customers as the choked condition of 
the order books, which was their great difficulty, and which 
rendered them unable to give deliveries when required. 
A number were compelled to ask extra money, as they 
could not consider offers. The execution of some speci- 
fications already in hand cannot be cleared under two 
months. Some iron buyers submitted renewals of con- 
tracts, which could only be agreed to at the current rates, 
which are much above those of expiring orders. In 
isolated cases supplies of fuel for the mills and forges are 
coming through rather more readily, but deliveries under 
contract are on a most unsatisfactory scale, and ex- 
orbitant prices for coal have to be paid by ironmasters in 
the open market. The raily ays are still badly congested, 
and firms find the utmost difficulty in getting supplies of 
raw material through in reasonable time. Additional 
strength was given to the demand for iron and steel to-day 
in Birmingham, but the further distribution of Govern- 
ment orders, and agents for Russia were also anxious to 
place contracts for steel. South Staffordshire unmarked 
bars are held this week at £8 10s., and a few makers 
quote as high as £8 15s. North Staffordshire descriptions 
are rated at £8 10s. to £8 15s., in all cases delivered Bir- 
mingham. Gas strip is a trifle firmer than a week ago, 
the best makers asking £8 5s., though there is material 
to be bought at £8 and £8 2s. 6d. Government require- 
ments are on a considerable scale, and this has stiffened 
the position in the general trade. The appreciation of 
spelter to the extraordinary figure of £42 5s. per ton has 
confirmed the advance of £1 per ton in galvanised sheets, 
but there was no further movement to-day. Export 
business is taken at £14 f.o.b. Liverpool for 24 gauge 
corrugated sheets, and for the home trade £14 5s. to 
£14 10s. is quoted. There is a rathér better inquiry on 
overseas account, and the home trade is very flat. Reckon- 





ing the exceedingly high costs of steel and spelter ang 
labour, and the smallness of the turnover, current business 
is not at all profitable. Spelter consumers in th. Bir. 
mingham district are much interested in a report which jg 
just now current that in the event of the Government acceq. 
ing to the request to assist in the provision of more speltey 
works in this country, a large ore corporation with many 
connections is willing to erect extensive works in South 
Wales, which is already the British centre of the trade, 
Such new supplies would certainly be very welcome to the 
Birmingham district. 


Clamour for Steel Supplies. 


Steel billets are required on every hand. The 
experience of consumers of this class of material seems to 
vary in an extraordinary degree. While the majority 
complain they cannot get deliveries in sufficient quan tities 
at any price, a few users tell of ample supplies at from 
£7 to £7 5s. There is remarkable variation in the quota. 
tions for billets and sheet bars, varying, indeed. from 
£6 15s. for bars and £7 for billets in Bessemer qualities 
to £7 for sheet bars and £7 10s. to £8 for billets in open. 
hearth Siemens. Business was done to-day o1 the 
Exchange in open-hearth basic billets at £7 10s. Raw 
steel consumers suffering most for want of deliverics are 
those who have contracts placed some time back in the 
region of £5. Producers are not likely to show any con. 
siderable enthusiasm in the making of deliveries at these 
figures, when there is no difficulty in placing their output 
at £2 more. Complaints are frequent that consumers 
with contracts on their books are receiving only a small 
portion of the current production, the bulk of which is 
sold at the high figures now ruling. South Staffordshire 
rollers who seek to improve their position by the purchase 
of American billets discharged at Liverpool seem to gain 
little. Large stocks of imported steel are understood to 
be held up at the ports on this side, and owing to the rail- 
way congestion they cannot reach the works here—a 
state of things provoking beyond measure at a time when 
Staffordshire steel makers are pulled out of the place for 
deliveries. Manufactured steel rounds,  three-eighths 
basis, make from 15s. to 30s. above the price of iron owing 
to the high price to which billets have gone. The dearness 
of billets keeps up the price of steel strip, £9 being now the 
minimum. In all rolled descriptions of steel demand has 
quite outdistanced supply. Nor is it merely a question 
of production, for makers are experiencing great difficulty 
in the distribution of material owing to the shortage of 
carrying facilities for general merchandise. The principal 
steel masters decline to enter into fresh commitments of 
any magnitude. The needs of the situation have forced 
the Government to commandeer productive industry in all 
directions to an extent which is little realised by the 
general public. Lancashire and Cornish boiler plates 
have been advanced 10s. per ton and the export price for 
steel boiler plates is up 10s. likewise. The Lilleshall 
Company, Limited, Shropshire, has this week favoured 
me with its present prices for steel as under for basic- 
Bessemer quality, delivered to stations in the Midland 
district :—Angles, £8 5s. (basis); flats over 5in., £8 10s.; 
tees, £6 12s. 6d.—all less 24 per cent. The firm is par- 
ticular in emphasising that in the present rapidly appre- 
ciating condition of the steel market these prices are sub- 
ject to alteration without notice. 


American Tramway Rails for Birmingham. 


It was announced to-day that the Birmingham 
Corporation had opened negotiations with America for 
the purchase of 2000 tons of tramway rails and the neces- 
sary fish-plates owing to the impossibility of getting de- 
liveries on a contract into which it had entered at home. 
This contract covered 2500 tons of rails, with an option 
to extend to 3500 tons, but so far only 862 tons have been 
procurable, and the imperative needs of the Government 
are pleaded in explanation. There was only one English 
firm that could undertake to give delivery within three 
months, and in this case the price was considerably higher 
than the American quotation. Subject to the sanction 
of the City Council, the order will go to the Lorain St« el 
Company, which undertakes to make delivery at Liverpool 
in six weeks’ time, the price being about £8 per ton, in- 
eluding insurance and other charges. 


Pig Iron Trade. 

Pig iron was inquired for on ‘Change in Birming- 
ham to-day by consumers who desired to cover future 
wants. Disappointment was expressed at the refusals 
of makers to book forward, while several Derbyshire houses 
withdrew all quotations. Prices are a shade easier. In 
a minor degree the present condition of the Middlesbrough 
market exercises a good effect here. The orders which 
are being given out are confined to actual consumption 
requirements. No hope of any appreciable easing off 
of prices is held out with cost of production at its present 
level. South Staffordshire common forge is quoted at 
about 55s. and part-mine commands 60s. and upwards, 
according to quality. For best all-mine forge 80s. to 
82s. 6d is paid, while foundry realises 90s. Northampton- 
shire makers quote 56s. and upwards and for Derbyshire 
61s. to 62s. represents the level. The Butlin Iron Com- 
pany, Limited, Wellingborough, quoted its ‘* Butlin 
brand at 62s. 6d. per ton for forge iron delivered to South 
Staffordshire stations, and 66s. for No. 3 foundry iron 
delivered Birmingham and district. 


North Staffordshire Steel and Iron Trades. 


Steel manufacturers in North Staffordshire are 
complaining of the hindrance to production caused by 
the shortage of skilled workmen and the difficulty o! 
obtaining regular and adequate supplies of fuel. The) 
are handicapped, too, in the delivery of their contracts 
owing to railway congestion, and this is the more serious, 
as almost all orders are for war material. Ordinary 
customers are annoyed that their orders are not being 
executed, but manufacturers are firm in giving precedence 
to shell steel contracts. The finished iron trade is not 
brisk, and crown bars are still quoted at £8 5s., and 
iron plates at £9 5s. a ton. The business in pig iron is 
still quiet, except so far as the large local consumption 
is concerned. There is difficulty in obtaining manu- 
facturing fuel of all kinds, and coalowners complain that, 
in spite of their reduced output consequent on enlistment, 
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the men left behind still absent themselves from the pits 
in large numbers on Mondays. 


Engineers’ Wages Demands and Increased Cost of Living. 


A decision has been arrived at by the engineers 
and the operatives in the allied trades in Wolverhampton 
and district to make a demand for an increase of 5s. a 
week on day work and 12} per cent. on piecework prices. 
The men affected are engineers, patternmakers, tool- 
makers, &ce. They state they have been influenced by 
the increased price of foodstuffs, and that the demand 
has been under consideration since July last. The blank 
bolt makers engaged in the Halesowen, Blackheath, 
Old Hill and surrounding East Worcestershire districts 
have demanded an increase of 10 per cent. to meet the 
higher costs of living. The trade is in a flourishing con- 
dition, the operatives being engaged on Government 
work, and it is expected the demand will be granted. 
Birmingham employers in many trades at date resent 
the implication of labour that the whole of the increased 
cost of living should be made up to workmen in augmented 
rates of pay. The mechanic in the engineering trades, 
for example, whose rate is from 23s. to 35s. a week, is 
undoubtedly several shillings a week worse off if he earns 
only the bare rate. But the times are such that most 
engineering operatives are able to earn considerably more 
in overtime at time and a-quarter and time and a-half. 
In the majority of cases in Birmingham and the district 
engineering centres, earnings are so much higher as to 
cancel the disadvantage caused by the advances in 
commodities and still leave a considerable margin in the 
workman’s favour. Engineers and ironmasters alike 
greatly feel this week that in view of the demands the 
Government is making on these industries for military 
purposes, recruiting activities might be abated somewhat 
in the engineering and the iron and steel producing districts. 
Most of the works and yards and shops can spare no more 
men whatever if the requirements of Government con- 
tractors are to be met. 


Miscellaneous. 


The extensive Coombs Wood Tube Works at 
Halesowen, of Stewarts and Lloyds, Limited, which have 
recently been adapted for the rolling of zinc, as announced 
in this column a month ago, have now commenced pro- 
duction on a substantial scale. All classes of finished 
zine are in exceedingly short supply in this country, and 
the new manufacturers have found at once a very ready 
market. Up to the present the output in the zinc depart- 
ment at the Halesowen works has consisted mainly of 
sheets, but preparations are well advanced for the pro- 
duction of rods, wire, &c. It seems that the scheme for 
the new department was under consideration by Stewarts 
and Lloyds some considerable time before the war broke 
our and quite independently of it, but the occurrence of 
hostilities caused its completion to be pushed forward 
with redoubled vigour. The Birmingham Metallurgical 
Society, whose President is Professor Thomas Turner, 
of the University, has arranged to hold a special meeting 
in the University in the middle of the month, at which 
it is proposed to exhibit and describe metallurgical and 
allied products which are now being manufactured in 
this country, but which were formerly obtained from the 
Continent. Makers of munitions of war at Coventry are 
working day and night. The motor cycle trade also 
continues to benefit by war orders. The intended estab- 
lishment of an important new industry is announced. 
The Hotchkiss Ordnance Company, making quick-firing 
guns, has taken works and is already adapting them for a 
branch of its business in Coventry. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
A Changing Market. 


THE market in all classes of iron and steel was 
irregular. There was a good attendance on the Iron 
Exchange, but it was evident that buying was on a small 
scale in all departments. There was a continuance of the 
strong feeling in steel and steel products. Manufactured 
copper showed little change in quotations. Sheet lead 
was higher. English tin ingots were rather easier. 


Quotations, 

Staffordshire No. 3 foundry, 63s. to 64s.; North- 
amptonshire, 67s. 9d.; Derbyshire, 65s.; Middlesbrough, 
open brands, 66s. 6d. to 67s. Scotch (nominal): Gart- 
sherrie, 78s. 6d.; Glengarnock, 78s. 6d.; Eglinton, 77s. 6d.; 
Summerlee, 78s. 6d., delivered Manchester. West Coast 
hematite, 95s.; East Coast ditto, 92s. 6d., both f.o.t. 
Finished iron: Bars, £8 15s.; Lancashire hoops, £10 ; 
Staffordshire ditto, £10; sheets, £9 12s. 6d. Steel: Bars, 
£9; steel hoops, £9 15s.; plates for tank, girder and bridge 
work, £8 15s., English billets, £6 15s.; cold-drawn steel, 
£12 10s. Copper: Sheets, strips, &c., £86 per ton, small 
lots 103d. per pound ; rods, £86 per ton, small lots 104d. 
per pound ; tough ingots, £71 10s.; best selected, £72 per 
ton. Copper tubes, 11}d.;_ solid-drawn brass tubes, 
93d.; brazed brass tubes, 1ld.; condenser tubes, 10%d.; 
condenser plates, 8}d.; rolled brass. 9}d.; brass turning 
rods, 84d.; brass wire, 9$d.; yellow metal plates, 84d.; 
rods, 9d. per pound. Sheet lead, £26 per ton. English 
tin ingots, £183 10s. to £185 per ton. 


The Lancashire Coal Trade. 

There was a very good attendance on the Coal 
Exchange. There was a shade easier tone in house coal, 
there being more on offer from first hands. Slack and 
engine fuel was in exceedingly good demand, and this 
keeps prices on a high level. Owing to labour troubles 
there was not much doing in the shipping department. 
Quotations :—Best Lancashire house coal, 18s. 6d. to 
19s. 8d.; good medium, 17s. to 17s. 10d.; domestic fuel, 
14s. 3d. to 15s. 3d.; sereened steam coal, 12s. 6d. to 14s.; 
slack, 9s. 6d. to 11s. 6d. per ton at the pit. 


Demands for Higher Wages. 
In addition to the labour shortage in the engi- 
neering trades of this district, which is as acute as ever, 





the employers are now confronted with demands all round 
for increased wages. As long as the demands are com- 
mensurate with the increased cost of living and are looked 
upon as a bonus during the period of the war, the engineer- 
ing employers of this centre may be considered quite 
ready to listen to them and to meet the men in a fair spirit. 
In fact, I understand the members of the Engineering 
Employers’ Federation have already decided to give all 
labourers a bonus of 3s. per week. But I understand that 
fitters and turners are asking for an advance of 5s. per week 
on their wages and a corresponding advance in piece-work 
rates. This in itself is an exorbitant request, but the 
men are not willing to accept even this increase as a war 
bonus. They are asking for the 5s. as a permanent advance 
in wages, although there is a binding agreement between 
the trades unions and the Employers’ Federation, which 
fixes the rate of wages for a definite period. A joint con- 
ference, lasting several hours, on the subject was held on 
Monday last, and it was found impossible to arrive at a 
satisfactory conclusion, and the conference was adjourned 
till next Monday. 


Electricity Supply. 

The second of Mr. Pearce’s lectures on the above 
subject was given last week at the Manchester University. 
An interesting feature of the lecture was a table showing 
the output of current per head of population in ten of 
the world’s largest urban areas. The author’s table 
showed that Chicago headed the list with 425 units of 
electricity for each of its 2,185,283 inhabitants. In New 
York the current used averaged 360 units per annum, 
Greater London 130, Berlin 111, and Manchester 157 units 
per capita. 


Engineers and Government Contracts. 


Speaking at a meeting of the shareholders in 
Mather and Platt, Limited, on February 26th, Sir William 
Mather said it was a popular delusion that government 
contracts were exceedingly profitable.. Such contracts 
had to be completed under tremendous pressure, and 
it was the duty of contractors on patriotic grounds to 
make every effort, regardless of cost, to supply the Govern- 
ment with what it needed. And by strain and stress and 
all possible overtime the work had to be done to meet 
the demands. Another consideration which would affect 
the profits of most industrial concerns during the war was 
the indisputable fact that the cost of food had risen and 
might still rise to a price that would sensibly affect the 
workpeople of the country by seriously diminishing the 
purchasing value of wages. This was a grave question 
which employers and ail concerned with industrial under- 
takings should meet sympathetically and patriotically 
with the desire to lighten the burdens of their work- 
people. The working classes, being most numerous, 
furnished most of the fighting men. Their families would 
feel most acutely the pinch of excessively dear food. It 
was not right to ask sacrifices of them for the common 
weal greater than those which all other classes made 
according to their means. Charitable relief of the working 
classes was least effective and most demoralising. The 
greatest help that could be given to workpeople was to 
provide them with work at a living wage, adjusted to 
the cost of living frugally and carefully with self-denial 
and self-restraint on their part during the war. Strenuous 
efforts should be made to keep the industries of the 
country alive during the war. Violent trade disputes on 
account of wages amounted to high treason at such a 
time. The war would pass all the sooner if those con- 
cerned in the industries of the country held well together, 
and after the war a long, lasting peace, with great pros- 
perity, would repay them for the sacrifices they had now 
to make in order to secure the victory. Speaking on the 
same subject at a meeting of the shareholders in Crossley 
Brothers, Limited, Sir Kenneth Crossley said the com- 
pany’s works were now full up with Government work. 
In order to deal with this new work many changes and 
alterations to machinery and methods had to be made, 
and so far it had been all expense and no profit. It might 
be objected that the directors could have obtained work 
in making shells, mines and so on, that would have been 
suitable for the existing machinery without much altera- 
tion; but in such times they had to consider what was 
most needed by the country, and it devolved on them to 
take on the manufacture of a great many intricate parts 
which few firms unaccustomed to them would attempt 
with any degree of confidence. The directors only 
accepted these orders on the urgent representation of 
those concerned, and many of the prices for the work had 
not yet been definitely fixed. It was difficult to say 
whether they would eventually make any profit out of 
it or not, because, although the Government Depart- 
ments would no doubt meet them fairly as far as works 
costs were concerned, they might be unwilling to pay a 
due proportion of the high standing charges which were 
inseparable from the ordinary business of the company. 


Manchester Ship Canal. 

Under the circumstances which have existed 
during the past year the annual report of this under- 
taking which was presented to the shareholders last week 
must be considered eminently satisfactory. The net 
income of the whole undertaking amounted to £364,040, 
compared with £356,077 for 1913, and this in spite of 
the fact that the country had been at war since August 
last. The total tonnage on which tolls were paid last 
year was 5,424,732, which was only a little short of the 
1913 tonnage, and higher than that of any previous 
year. Although the Canal is still a long way from a 
dividend-earning concern, Manchester undoubtedly owes 
its present high position as a commercial centre very 
largely to this wonderful waterway. In order to cope 
with the extra expenditure on wages and other items, 
the company has now been forced to advance all its 
charges, the tolls, wharfage dues on vessels and tug rates 
by 10 per cent. and the rates for labour and storing by 
20 per cent. LTrovided that this course does not drive 
traffic away from the port, this increase ought to yield 
something like £70,000 per annum, which will more than 
cover the increase in wages and other items. If the 
amount of traffic is not reduced, it will then be possible 
for the Manchester Corpoyation to participate in some 
of the profits next year in the shape of dividends on the 
preference shares which it holds. 





Barrow-IN-FuRNEsSS, Thursday. 
Hematites. 


The condition of the hematite pig iron trade is 
one of steadiness. Throughout the district there is a large 
production of iron and the whole of this output is going into 
prompt consumption. There are eight furnaces producing 
iron in North Lancashire and fifteen in Cumberland. 
Prices are much the same, with makers quoting 93s. 
per ton net f.o.b. for parcels of mixed numbers of Bessemer 
iron, and special brands are at 100s. per ton. The current 
value of warrant iron is 82s. 6d. per ton net cash. The 
demand for iron is steady on local and general home 
account. Nothing is being done on the part of foreign users 
of iron. For special sorts of iron the demand continues 
to be brisk, and is likely to remain so for some time to 
come. Makers without exception are well off for orders, 
and are making good deliveries by rail and coastwise by 
sea. Steel makers at Barrow and at Workington account 
for a large proportion of the output of iron. 


Iron Ore. 


The iron ore trade is well employed. Local raisers 
are parting with big tonnages of metal, and some of the 
stores on the banks have been cut down of late. Foreign 
supplies of ore are coming to hand regularly, and are 
in good demand. Good average sorts of native ore are 
23s. to 25s. per ton, and the best qualities are at 32s. 6d. 
per ton nét at mines. Spanish ores are being imported at 
27s. 6d. to 30s. per ton, delivered to West Coast furnaces. 


Steel. 

There is activity to report in the steel trade, 
industrially speaking. The rail mills at Barrow and 
at Workington are busily employed, and are maintaining 
a good output of metal. This is for home use to a large 
extent, but deliveries are also being made for overseas 
account. Rails of heavy section are quoted at £7 to 
£7 5s. per ton. Light sections are at £8 to £8 10s., 
and heavy tram rails are at £7 15s. to £8 per ton. The 
plate mill at Barrow is busily employed, and ship plates 
are at steady request on local as well as general home 
account at £8 10s. to £8 12s. 6d. per ton, with boiler plates 
at £9 5s. to £9 10s. per ton. For billets the demand is 
steady, with the current quotation at £6 12s. 6d. per ton. 
Hoops are at £10 5s. per ton. Special sorts of steel for 
war purposes are occupying much attention. 


Shipbuilding and Engineering. 


These trades present no new features. The 
engineering shops are particularly busy. 


Fuel. 

For coal there is a brisk demand at 21s. per ton 
for good steam sorts. Coke is in full request, with East 
Coast sorts at 20s. to 23s. Welsh coke at 17s. 6d., and 
Lancashire sorts at 17s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


After the War. 


In the course of conversation a day or so ago 
as to what is likely to occur after the war, the chairman 
of one of the most important steel directorates in the 
Sheffield district told me he was convinced that the Chan- 
cellor of the Exchequer’s estimate of a seven years’ boom 
was by no means too sanguine. ‘‘In addition to the 
stupendous wastage caused by the war,” he said, “all of 
which will require replacing, there is the fact that many 
projected railway contracts in the Colonies and in the 
East have been practically suspended until a more decisive 
period in thejwar arrived, and although the home rail- 
ways are doing little just now in the way of renewals of 
rolling stock—perhaps in view of their relations with the 
Government—they are simply postponing the placing of 
this business, which will come like a flood presently. 
Then, again, South America will not for always remain 
under a cloud ; in fact, a year or so should see a distinct 
revival in its great markets. On the Continent whole 
towns and cities will need rebuilding, which should mean 
a huge demand for steel materials and tools of all descrip- 
tions.”” He was of opinion that Sheffield trade as a whole 
would remain in an excellent position now until such time 
as the inevitable reaction some years hence. Even then 
he took the view that reaction would be in all probability 
not sudden—not the collapse that some fear—but the 
boom would gradually die down, much in the same way 
as that of two or three years ago did. 


American Competition. 


Speaking of the Continent reminds me that, 
taking advantage of the enormous demands of the Allied 
Governments upon the steel works here for material 
directly or indirectly connected with the war, American 
manufacturers are competing more keenly than ever with 
British houses for orders for steel, particularly for railway 
and tramway requirements, and a curious fact may be 
mentioned. From what I gather it is easier for British 
steel firms to meet United States rivals on the continental 
markets than on the British markets. In the latter the 
American manufacturer is often successful through the 
cutting process, for rather than drop quotations below 6 
certain limit the British steel maker will sometimes permit 
a contract to pass him, whilst the firm from across the 
Atlantic will secure it at almost any figure. On the 
Continent British houses experience very much less difti- 
culty in securing the work against United States com- 
petition. The reason is that continental steel inspectors 
require a great deal more as a rule in the way of finish— 
often when attention to such details appears to be quite 
unnecessary—and in order that contract work shall run 
the minimum risk of rejection American firms have to 
put a great deal more finish into it for the Continent than 
is the case when they tender in the British market, many 
buyers here being satisfied with a less highly finished 
article so long as the price is low. On the other hand, 
the ordinary British finish easily passes the continental 
inspectors. 
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Round the Works. 


Such is the increasing demand made by the 
Allied Governments for steel in one form or another, 
from light aeroplane armour to the heaviest armour plate, 
from the needle-like darts being turned out for the French 
Government for use in aerial warfare to the largest shells, 
from rifle barrels to big guns, and from bayonets to officers’ 
swords, that the amount of work being done of a general 
description is subjected to a continual narrowing process. 
One official told me this week that, taken all through, 
he doubted if it now amounts to 20 per cent. It is good 
that the Government call is as urgent as it is, because of 
the increasing difficulty being experienced in moving 
finished goods not intended for war purposes. To such 
a pass have things come in that direction that many 
manufacturers of twist drills, files, and small tools are 
actually sending off consignments for abroad by parcels 
post, thus obviating the difficulties of railway traffic and 
shipment, whilst it is declared that with the prevailing 
heavy freights and annoying delays the cost is very little 
more and is certainly worth incurring. There are, of 
course, very many products which could not possibly 
be despatched in such a manner and must be sent to the 
docks. In these cases a much larger use is being made of 
motor lorries for transport purposes, though even then 
the berthing congestion on the Mersey has still to be faced, 
along with the problem of warehousing. In the mean- 
time many of the important inquiries from Russia, men- 
tioned a few weeks ago, have materialised, and in view of 
the Allied Fleet’s operations in the Dardanelles there is 
a sanguine feeling that by the time these new orders have 
been executed—and that cannot be with very great 
promptitude in the nature of things—shipment to Russia 
will be comparatively easy. There are good inquiries to 
hand from France and Scandinavia for twist drills and other 
tools and the home trade also is greatly improving. In- 
cluded in the new oversea business booked are knives for 
Capetown and Algiers, cutlery for New York, Buenos 
Aires and Montreal, augurs and chisels for Madras, hard- 
ware for New York, springs for Hong-Kong, Penang, 
Bombay and Calcutta, tools for Sydney, Wellington (N.Z.), 
Buenos Aires and Bombay, large tonnages of steel for 
Sekondi, Turin, Sydney, Alexandria, Chicago, Montreal, 
Quebec, Madeira, Toronto and Wellington, shovels for 
Capetown, saws for Bombay, files for Calcutta and Alex- 
andria, hammers for Sekondi, and nuts and bolts for Algoa 
Bay. Heavy engineers appear to be still very well em- 
ployed, with months of work ahead, and whilst consign- 
ments to the United States are not too brisk some rather 
large quantities of machine tools, very urgently needed 
here, are being imported from there. 


The Labour Outlook. 


One of the anomalies of the labour situation 
here is that whilst a famine exists in ordinary male labour, 
a number of women and girls in the silver-plating trades 
—which have been, of course, very badly hit—are stated 
to be in almost absolute want. In some of the North 
of England districts female labour has been utilised in 
attending to light machines, and employment of a 
similar kind, I understand, has been found in the 
Southern Midlands. Inquiries in this district, how- 
ever, serve to show that beyond the file-making 
departments, in which female labour is regularly 
employed, there is no occupation in steel works to which 
women might be suitably put during the war period, 
though many employers probably wish it were otherwise, 
as the need of more hands is becoming a very acute pro- 
blem. With another aspect of the labour question and 
a graver one still, I shall refer in a later paragraph. 


The Brodsworth Maximum. 


The immediate effect of the decision of the 
Brodsworth group of South Yorkshire collieries last week 
to sell no coal raised from their pits at a higher rate than 
15s. per ton at pit was nil. At the close of that week 
quotations for best steam hards were still on the 18s.—20s. 
mark, all the tendency being to further stiffness, and 
collieries outside the group of four referred to made no 
secret of the fact that they intended to make no such con- 
cession. Some of the merchants went so far as to write 
to the Brodsworth, Hickleton, Bullcroft, and Oxcroft 
Companies asking for quotations for a few wagon loads 
of certain qualities of coal and for the earliest delivery that 
could be made. These inquiries, however, which were, of 
course, with the obvious object of ascertaining if the 
collieries with which Sir Arthur Markham is associated 
really had any coal available for the open market, met 
with no success. As a matter of fact, since the Brodsworth 
decision was made public Sir Arthur’s collieries have been 
simply inundated with inquiries for best coal at the maxi- 
mum of 15s. by merchants and firms that had probably 
never bought an ounce of coal in those particular markets 
before, and it was quite unlikely that they would be per- 
mitted to monopolise the benefit to be derived from this 
initial attempt to check the rushing up of coal prices. I 
have seen the replies to some of these inquiries. They were 
to the effect that after satisfying the requirements of 
regular customers there were no supplies available for the 
casual market. This very definite answer was used as an 
argument that when the Brodsworth decision was 
announced it was known by the four collieries concerned 
that it would mean nothing, because after fulfilling con- 
tract commitments there would be no supplies of “ free ”’ 
coal. But the Brodsworth group said nothing whatever 
about the open market, the decision merely stating that 
no coal would be sold from the four collieries at a higher 
rate than 15s. It had been hoped that the suggestion 
would be favoured by other collieries, but as it has not 
been there is every reason to believe that the Government 
will take steps securing virtually the same end with the 
expenditure of less persuasion. But of that more may be 
known presently. What is interesting steel manufacturers 
and ironmakers just now is the prospect of coal shipments 
being restricted through the allies’ real blockade of Ger- 
many. Such an event would have an immediate effect in 
easing the coal market. 


Raw Materials. 


That is the view being taken this week by iron 
and steel makers, who have been feeling severely not only 





the high coal values, but the great difficulty of getting 
adequate or regular deliveries. Horses, wagons, and 
carters are very scarce, and in many cases where collieries 
have hitherto undertaken the carting they have given 
notice to consumers that they can no longer do so. In 
hematite pig iron values are rather easier this week, both 
for West and East Coast makes, and in the opinion of 
some people the top of the market has been reached. It 
has to be remembered, however, that users are fairly well 
bought at present, so are able to keep off the market 
except for small parcels. The test will come with the next 
buying movement, when it is possible that prices may 
make another spurt upward. One great influence on 
values is the fact that Spanish ore deliveries continue to 
show an improvement, though prices, here again, are very 
stiff against consumers. West Coast hematite is quoted 
100s. delivered Sheffield and East Coast about 96s. 
Ordinary irons remain pretty well as previously quoted. 
There is very little Lincolnshire iron on the market, 
makers being fully employed on contract supplies, with 
the result that new business is not particularly desired 
and prices are quoted high and nominal. Basic is about 
72s. 6d. and foundry is on the same level, with forge from 
70s. to 71s. Derbyshire forge is being done at from 59s. 
to 60s., and foundry is mentioned at 62s. All kinds of 
iron and steel scrap are in strong demand. Acid billets 
appear not to be quotably changed, and basic makes are 
about £7 5s. for soft and £7 15s. for hard qualities, seconds 
being done at from £5 12s. 6d. to £5 15s., with a good 
demand. The South Yorkshire Bar Iron Association met 
this week and in view of the high rates of raw materials, 
especially of coal, decided to make another advance of 
10s. per ton, bringing the basis price of ‘‘ Crown” bars to 
£9 5s., less 2} per cent. discount, which compares with 
fully £2 lower a few months back. Makers report that 
business is looking much brighter for them, specifications 
coming forward more freely. A few rather good orders 
received lately by railway wagon builders have stimulated 
the demand for bar iron, and there are prospects of the 
improvement continuing. 


Demand for Increased Wages. 


Since my previous letter conferences of an 
important nature have been held here in connection with 
the engineering trades of the Sheffield district and involving 
probably 15,000 men directly, beside many more indi- 
rectly. The Sheffield and District Allied Engineering 
Trades, at a private mass meeting, decided to press for 
an advance of 5s. per week. At the time of writing it was 
expected that a joint conference would be held on Friday. 
The members of the Gasworkers’ and General Labourers’ 
Union, at a meeting at which 5000 members were present, 
rejected by an overwhelming majority the employers’ 
offer of 2s. per week advance for dayworkers and 5 per 
cent. advance for pieceworkers for the duration of the war 
to meet the increased cost of living The men’s demand 
was for exactly double that amount. The employers 
made a similar offer to the members of the National 
Amalgamated Union of Enginemen, Firemen, Mechanics, 
Motormen, and Electrical Workers and the Winding and 
General Enginemen’s and Associated Trade Union Society, 
and further conferences were arranged for this week to 
consider and decide upon the matter. These unionists 
received an advance in July, 1913, and another advance 
was conceded to them just prior to the war. Had the 2s. 
advance now offered been accepted the employers agreed 
that the men might be at liberty to apply for another 
shilling in June. The position created is grave in view of 
the importance of Sheffield as a centre of supply for the 
Government, but there has been all along a hopeful feeling 
entertained by those attending the meetings of men and 
the conferences of their representatives with those of the 
employers that the differences of opinion would be made 
up and that the peril of a strike would be averted. One 
thing is very certain, the employers engaged on Govern- 
ment contracts are not making anything like the huge 
profits some of the men appear to imagine. 


LATER. 


Fifteen hundred Sheffield moulders have been granted 
an increase of 4s. per week for day-workers and 10 per 
cent. for piece-workers for the duration of the war. A 
national conference of Engineering Trades is being held 
in Sheffield to-day. The proceedings are private, but are 
believed to be regarding speeding up for Government 
work. To-morrow local conferences are being held to 
endeavour to settle all differences as to sectional advances 
to meet increased cost of living during the war. About 
8000 are affected. 


Fuel. 


As compared with a week ago there is no material 
change in the position of the steam coal market. Collieries 
are being greatly pressed for deliveries against contracts, 
but the continued shortage of wagons is having a further 
effect on outputs. To a considerable extent collieries are 
helpless in the matter of deliveries. Shipments at the 
Humber ports are on a comparatively small scale, the high 
pit prices and the enormous freights demanded operating 
against business. A fair tonnage is being dealt with at the 
Mersey ports. The local demand, of course, continues to 
be very heavy, and in several instances inquiries are being 
made for quotations for contract supplies to the end of 
June, but under present conditions collieries will not quote 
for forward business. Indeed, with the large reductions in 
outputs, which are further affected by the constant 
recruiting still going on in the mining districts, few 
collieries have any tonnage for the open market. Business 
for small fuel is exceptionally strong. Prices are firmly 
held. Washed fuels are in great request, the question of 
price being secondary to that of securing delivery. Quota- 
tions for steam coals are firm and steady. In special cases 
for accommodation supplies higher prices are obtained, 
but generally quotations stand about as follows per ton 
at pit :—Best South Yorkshire hards, 18s. to 20s.; best 
Derbyshire hards, 18s. to 20s.; second quality, 17s. 6d. 
to 18s.; steam cobbles, 17s. to 18s.; steam nuts, 16s. to 
17s. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


TRADE in the North is still buffeting bravely 
against the unexampled obstacles with which it is faced 
although the trend of events during the past month 
has given very little encouragement to business people, 
The difficulties of maintaining a full output require 
for all war stores certainly grow no less. The most serious 
of them with which manufacturers have to deal is now 
the constantly growing demand of employees for higher 
rates of pay. The justice of the demand for more wages 
is generally recognised, but employers resent the implica. 
tion of labour that the whole of the increased cost of 
living should be made up to workmen in augmented rates 
of pay. The man whose rate of pay is from 25s. to 35s, 
a week is undoubtedly several shillings a week worse off 
if he earns the bare rate, but the times are such that 
most men are able to earn considerably more in overtime 
at time and a-quarter and time and a-half, and in the 
majority of cases in centres like Newcastle, Sunderland and 
Middlesbrough earnings are so much higher as to cancel 
the disadvantage caused by the advances in commodities 
and still leave a considerable margin in the workman’s 
favour. Many of the workmen seem to claim that they 
should suffer no detriment whatever from the war. During 
the past week or two many far-reaching advances have 
been conceded. In some cases employers have resisted 
the demands or sought to qualify them, with the result 
that some regrettable methods were resorted to by the 
men. One section of workmen refused to work overtime 
until their demand was acceded to, and in consequence of 
their action the work of other departments was seriously 
affected. In this particular case the firm was engaged 
on important Government work and the maximum 
output was urgently required. What happens in most 
cases of this kind is that the country suffers in the long 
run. Contract prices have to be amended before the 
concessions are made, and though contractors also suffer 
some loss of profits their case is not so bad as that of the 
manufacturer who is not engaged on Government work, 
but is trying to carry on his ordinary work. He must 
pay the prices which make competition most difficult 
or see his workmen move off to works of contractors who 
at the moment can afford the higher rates. The present 
is a time when everyone has to make sacrifices, and this 
is a point workmen should consider. Otherwise trade 
conditions generally are fairly satisfactory. Orderings 
by the Admiralty and the War-oftice of our own country 
and the war departments of our Allies still have a marked 
influence on the manufacturing position. Outside the 
war demand, however, business is active in only a few 
departments, but where orders are not actually on Govern- 
ment account there appears to be a considerable difficulty 
in guaranteeing delivery. There is little improvement 
in the condition of the railway service, and it is advisable 
in regard to non-war material for users to order a long 
time before the goods are actually wanted. Not only is 
there a shortage of wagons and locomotives, but an 
adequate supply of men in the goods depéts cannot be 
obtained. Manufacturers are employing motor wagons 
to an increasing extent, as such vehicles now easily beat the 
train in the matter of delivery. 


Cleveland Iron Trade. 


The Cleveland iron trade position has shown but 
little change this week. Such changes as are to be noted, 
however, are satisfactory. There are indications of some 
revival of interest in the forward position, and inquiries 
are coming forward for deliveries next November and 
even beyond that date. In one or two instances mer- 
chants have done business twelve months ahead at some- 
thing like 2s. above current rates. But makers will not 
touch it on any account, having regard to the uncer- 
tainties of the situation. At present they will not sell 
beyond three months. Buyers, generally, are still inclined 
to hold off, except to meet urgent requirements. In 
many cases they are unable to take out the iron that is 
due, and this is causing considerable congestion. But, on 
the whole, notwithstanding the paralysis of shipments, 
iron is being got away in substantial quantities. Deliveries 
by rail, particularly to Scotland, are heavy, and would be 
heavier if more trucks were available. A great deal of 
No. 4 foundry quality is going to the Scotch foundries, 
which prefer it to No. 3. The heavier home consumption 
has undoubtedly tended to keep down stocks which must 
have otherwise accumulated alarmingly. The statistical 
position is much more satisfactory than could at one time 
have been expected. The stock in makers’ hands has 
not increased this year more than at the rate of about 
2000 tons a month, and it would probably be true to say 
that the total increase since last autumn has not exceeded 
20,000 tons. The addition to the stock in the public 
store since January Ist has been less than 17,000 tons 
The stocks are not such as to cause anxiety, and there 
is no doubt that if the reopening of the northern ports 
in the spring brings a fair revival of business, these stocks 
would be quickly moved. The number of furnaces in 
blast is unchanged, but there is a possibility of a further 
reduction in the number of furnaces on Cleveland iron 
in consequence of the short supplies of ironstone. Traders 
are inclined to regard the British pronouncement with 
regard to the blockade of German ports as a “ bull” 
point. Under this rule, ore from Sweden which was at 
first treated as contraband and then allowed to pass 
through, owing to the representations by the Swedish 
Government, will again be contraband of war. In this 
way, the ore which has been diverted to Germany, owing 
to the high prices which the latter country was willing 
to pay, will be obtainable again on the North-East Coast. 
On the other hand, if the new regulations are applied in 
their full force as regards the port of Rotterdam, trade 
with Holland, it is feared, may be greatly interfered with. 
On this point, however, much depends upon the adequacy 
of the guarantees given by the Dutch Government. The 
general market quotation for No. 3 G.M.B. Cleveland 
pig iron is 56s. 9d.; whilst No. 1 is 58s. 9d.; No. 4 foundry, 
56s. 3d.; No. 4 forge, 55s. 9d.; and mottled and white 





iron, each 55s. 3d.—all for early delivery. 
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Big Decline in Pig Iron Exports. 


The effect of the war on the exports of pig iron 
from the Cleveland district is clearly demonstrated in 
the returns for February. They were the lowest on 
record, amounting to only 16,888 tons. All the shipments 
were from the port of Middlesbrough, none being sent 
from Skinningrove. The shipments for February last 
year amounted to 96,202 tons and for January this year 
to 19,110 tons, the respective decreases being 79,314 tons 
and 2222 tons. The figures would appear rather more 
satisfactory if the deliveries to Scotland, which in peace 
time are sent by sea and which are now going by rail, 
could be added. There are no returns available for the 
rail deliveries, but they have probably amounted to 
fully 25,000 tons. Even so, it will be seen, the total for 
February, thus amended, is barely half what it was in 
the corresponding month of last year. The war has, of 
course, closed the enemy countries completely to Cleve- 
land pig iron, and the trade with neutral countries has 
been seriously diminished by the scarcity of tonnage and 
prohibitive freights. Normally at this time of the year, 
after the two “‘ dead’? months of January and February, 
trade shows a considerable revival in view of the near 
reopening of northern European ports. This year, how- 
ever, the position is entirely dominated by the question 
of freights. Unless freights are considerably reduced 
it is to be feared that the spring trade will prove very 
disappointing. In the meantime the heavier deliveries 
in the home trade have proved an invaluable factor in 
keeping the furnaces going. On a reduced output of iron 
and with a larger quantity going direct into the local 
steel works, makers have been able to avoid any serious 
accumulation of stocks, and the statistical position has 
in all the circumstances remained remarkably sound. 
Of last month’s shipments 4520 tons went coastwise 
and 12,368 tons abroad. The biggest foreign customer 
was Japan, which took 4855 tons, as against only 550 in 
January. Italy received 2200 tons, Norway 1254 tons, 
and Denmark 1110 tons. France only received 935 tons, 
as against 6221 tons in January. 


Hematite Pig Iron. 


There is little new to report concerning the 
East Coast hematite pig iron trade. The principal home 
consumers are well bought, and will not look at the 
high prices now current, while the foreign trade is all 
but non-existent, owing to the freight and licence diffi- 
culties. Makers are firm in their quotation of 90s. for 
East Coast mixed numbers. 


Iron-making Materials. 


The foreign ore trade is still dominated by the 
freight position. Tonnage is again becoming scarcer, 
and though, since the fixture at 14s. of a week or so ago 
was made, there has been no increase of the freight, 
Bilbao—Middlesbrough, the tendency seems to be in that 
direction. Sellers are still quoting 28s. 6d. for best Rubio 
ore of 50 per cent. quality, but consumers regard this 
figure as excessive, and business is practically held up. 
The coke position continues to be very steady, and sellers 
continue to quote good medium furnace kinds at 17s. 9d., 
delivered at the works. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trade the 
works continue to be extremely busy on contracts both 
for the British and foreign Governments. At several of 
the works there is quite a congestion of work, and many 
manufacturers are experiencing considerable difficulty 
in arranging anything like reasonable delivery to their 
ordinary customers. Indeed, some producers are so full 
up with Government work that they decline to discuss 
ordinary business. There is not much alteration in the 
position of affairs in the market for steel rails, where 
prices remain unchanged, although the demand for 
material is very slow for the present. There has been some 
hitch in connection with the big Australian inquiry, and 
fresh tenders have been called for. Makers have been 
very nervous in quoting for this business on account of 
the freight position, but it is just possible that a way out 
may be found by the use of Government chartered vessels. 
The shipments of finished iron and steel from the Tees- 
side district during February amounted to 32,343 tons, 
as against 35,382 tons in January, a decrease of 3039 
tons. The total for February, 1914, was 53,519 tons. 
Of the total of 32,343 tons, 7421 tons went coatwise and 
24,922 tons were shipped abroad. The following are the 
principal market quotations :—Common iron bars, £8 10s.; 
best bars, £8 17s. 6d.; best best bars, £9 5s.; iron ship 
angles, £8 10s.; iron ship plates, £8 10s.; packing iron, 
£7; iron ship rivets, £9 10s.; iron engineering angles, 
£7 5s.; steel sheets, doubles, £10; steel sheets, singles, 
£9 15s.; steel strip, £8; steel hoops, £8 15s.; steel joists, 
£8 7s. 6d.—less the usual 2} per cent. Heavy steel rails, 
£7; steel railway sleepers, £7 10s., net. Cast iron columns 
£7 17s. 6d.; cast iron railway chairs, £5—f.o.r. at makers’ 
works. 


Shipbuilding and Engineering. 


The past month has not maintained the keen- 
ness of inquiry for new vessels nor the actual placing of 
contracts which distinguished the closing month of last 
year and the early part of January. Shipowners who were 
astute or enterprising enough to initiate the placing of 
orders obtained the advantages of low price, but the 
boom which supervened has now been checked by the 
consequent rise in the price of materials, as well as by 
the high price and great scarcity of skilled labour—the 
latter due, of course, to the imperative needs of Admiralty 
work. It is estimated that at present there are under 
construction on the North-East Coast 260 mercantile 
vessels of a total gross tonnage of 620,000, as compared 
with 220 vessels of 740,000 tons a year ago. It will thus 
be seen that the yards where only mercantile tonnage is 
constructed are weil supplied with work, most of the firms 
now being unable to offer delivery before the spring of 
1916. Considerable activity prevails in the engineering 
trades. Most of the principal establishments are working 
at their fullest capacity, but employers are greatly 
— in their operations by the scarcity of skilled 
1ands, 





The Coal Trade, 


The general business position of the northern 
coal trade does not show any very important alteration. 
So far as prompt delivery is concerned, the steam coal 
market maintains the recent strength; best descriptions 
are scarce, and firmly held for 20s. Prices are at a minimum 
of 20s., but under a better production of best large, smalls 
of all grades are somewhat easier. The high price asked 
for steams has not reacted on gas and manufacturing 
coals, and late prices are barely maintained, the principal 
cause of the easiness being the difficulty of getting tonnage. 
For April and onwards, sellers are chary of quoting and 
indicate nominal figures of 21s. to 22s. 6d. for best steams, 
but these prices have driven off all buyers and no trans- 
actions have been recorded on forward account. As to 
fuel for immediate shipment, the collieries seem to be 
all well placed for tonnage, and in many instances are 
persistently refusing to quote. Best gas coke shows some 
strength, but other qualities are in ample supply and 
easy in price. Quotations for prompt coal are as follows : 
—Northumberlands: Best Blyths, 20s.; second Blyths, 
17s. to 18s.; unsereened, 14s. to 15s.; best smalls, 11s. 
to lls. 6d.; households, 15s. to 16s.; bunkers, 14s. to 
15s.; Tyne prime steams, 20s.; Tyne second steams, 
17s. to 18s.; special smalls, 12s.; ordinary smalls, 10s. 6d. 
to lls. Durhams: Best gas, 12s. 6d. to 13s.; second gas. 
lls. 9d. to 12s. 3d.; special Wear gas, 13s. to 13s. 6d.; 
smithy, 13s. to 13s. 3d.; coking unscreened, 12s. to 12s. 6d.; 
coking smalls, 11s. to 11s. 6d.; ordinary bunkers, lls. 9d. 
to 12s. 6d.; best bunkers, 12s. 9d. Foundry coke, 19s. 
to 20s.; furnace coke, 17s. 9d. to 18s.; gas coke, 11s. 6d.; 
best gas coke, 12s. 9d. 


Miners and Wages. 


Almost a fortnight ago the Cleveland Miners’ 
Association asked for an interview with the Cleveland 
mineowners in order to lay before them a claim for a 
substantial advance in the wages paid to the workmen 
on the ground of the increased cost of living. March 10th 
was fixed as the date for meeting the mineowners and 
quarryowners, but a communication has been forwarded 
to them explaining that no further steps are to be taken 
with regard to the subject for the present, and it is asked 
that the proposed joint meeting be allowed to stand over 
for atime. This decision was arrived at by the Cleveland 
miners’ representatives in consequence of a resolution 
agreed upon at the Miners’ Federation conference last 
week that a special conference of the Federation be called 
to consider the increased cost of living from a national 
standpoint. In accordance with a resolution of the 
Miners’ Federation, the Durham Miners’ Association has 
decided to give the requisite notice for the termination of 
the present Conciliation Board. The Association has 
agreed to the continuance of the Minimum Wage Act 
as a Government measure, but suggests that every effort 
be made to obtain a substantial increase in the minimum 
rate of wages of all classes of labour that come within 
its scope, and that such increase should be at least 25 per 
cent. above the rate of wages that at present constitutes 
the minimum. 


Shipyard Strike Averted. 


The gratifying announcement was made officially 
on Tuesday that the wages dispute in the federated ship- 
building area had been settled. A week ago the shipyard 
employers and the representatives of the men held a 
conference in Newcastle when the men demanded an 
advance of 6s. per week on time and 15 per cent. on piece 
rates. These demands were not entertained by the 
employers, and arrangements were made for the matter 
to come under the consideration of the Government Com- 
mittee of Production in Engineering and Shipbuilding 
Establishments. On Tuesday the Committee intimated 
that it had given full consideration to the arguments 
advanced by the respective representatives and to the 
circumstances of the case. Its finding was that the 
rates of the workers in the shipyards should be advanced 
4s. per week in the case of time workers paid weekly, Id. 
per hour in the case of time workers paid hourly and 10 per 
cent. in the case of piece-workers. The advance is to 
come into operation from the beginning of the first full 
pay week following the date of the award, and is to be 
regarded as war wages and recognised as due to and 
dependent on the existence of the abnormal conditions 
now existing. The award was unanimously accepted on 
behalf of the trades. It applies to all skilled men in the 
shipbuilding yards, both as regards merchant work as well 
as naval work, and it will benefit about 100,000 men, 
the largest numbers being on the Tyne and other North- 
East Coast ports and on the Clyde. 








SCOTLAND. 
(From our own Correspondent.) 


Raw Material. 


THE problem of securing adequate supplies of 
raw materials is becoming increasingly difficult to solve, 
particularly in view of the continued industrial activity. 
With regard to iron ore the difficulty of arranging supplies 
is largely due to a lack of tonnage and to the excessive 
rates of freight. Considerable numbers of steamers are 
under Government orders, while others are being lost by 
contact with mines or submarines, and consequently 
imports of ore are now irregular. Several of the finished 
ironworks have also a difficult question to face so far as 
regards their steel departments. The supply of billets, 
from which small-sized bars and angles and other sectional 
material were rolled, was very largely secured from Belgian 
and German sources. Canadian and American billets 
have recently been imported in considerable quantities, 
but now the scarcity of tonnage has created a scarcity 
which cannot be overcome in the meantime. Home-made 
billets are not available owing to the high rates in operation 
at present, and also to the fact that the producing works 
require all their own supply to meet the demands for 
finished material. The prices of raw materials continue 
to increase, and with wages, coal, and freights also rising 
week by week the price of the finished product is increasing 
accordingly. Consequently by the time the different 


associations meet and arrange for advanced rates the 
various works are already disposing of material in excess 
of the declared advance. For instance, while at this time 
last year the price of steel bars was £5 18s. 6d. per ton, 
less 5 per cent. delivered in Glasgow, the present quotation 
is £8 10s. per ton, but sales are reported at £9 per ton. The 
pressure for delivery of material of all descriptions is very 
severe and may be gauged by the fact that the works are 
being offered orders, week by week, amounting to more 
than double their output, and therefore it is easily recog- 
nised that the problem of supplies of raw materials is indeed 
@ serious one. 


Scottish Oilworkers’ Wages. 


The executive of the Scottish Oilworkers’ Asso- 
ciation have intimated to the Scottish oil companies a 
claim for an increase of 6d. per day on the men’s wages. 
The claim is based on the increased cost of living and the 
higher prices prevailing for products of the oil companies. 


Clyde Shipbuilding. 


So far as regards the tonnage launched, the first 
two months of 1915 presents a very fair comparison with 
the corresponding period of former years. The total for 
the Clyde of over 42,000 tons for February is well beyond 
the average for the month during the past ten years, 
while the output for the two months of 63,600 tons, if 
not so large, compares very favourably with former years. 
When the delay with respect to mercantile work, the 
scarcity of labour, and the innumerable difficulties caused 
by the war are considered, the output must be reckoned 
as very satisfactory. New contracts, however, are few 
in number. The high cost of materials, the uncertainty 
regarding deliveries, the amount and irregularities of 
labour costs, and also the chances of labour disputes, have 
to a large extent put a stop to the pressure of new business 
experienced during the latter months of 1914. The indus- 
trial situation at the moment is in a critical stage, and it 
appears that only definite intervention from the Govern- 
ment prevented an extensive stoppage of engineers on the 
Clyde, a dispute over shipyard wages generally, and many 
consequent delays to naval and mercantile work. It is 
hoped, however, that now that the men have been per- 
suaded to return to work, though it must be admitted 
grudgingly and of necessity, means will be found 
of reconciling the parties concerned in order that 
work may proceed unhindered until the end of the 
war. There is a considerable amount of work on hand 
in the meantime, and builders are not unduly anxious 
about the falling off in inquiries and the small number of 
new contracts placed, but are more concerned with doing 
their utmost to remove the difficulties which are hindering 
the progress of work on hand. 


Timber. 


No change of note has occurred in the timber 
trade. Apart from housebuilding, most of the wood con- 
suming industries are in the meantime busy with Govern- 
ment work, so that a steady demand is maintained and 
supplies are rapidly becoming exhausted. Several ship- 
ments of spruce deals have arrived from Canadian ports 
and the prices reported indicate a further upward ten- 
dency. Some transactions in teak are reported and a 
shipment has arrived recently from Rangoon, the bulk of 
which is on contract for Scotch merchants and shipbuilders. 
The only other import was a cargo of American hardwoods, 
a large proportion being oak planks. 


Pig Iron. 


The demand for pig iron is well maintained and 
makers are disposing of the outputs of ordinary qualities 
and hematite without any apparent difficulty and the 
curtailment of the export demand is scarcely felt. There 
are seventy-three furnaces in blast in Scotland, the same 
number as in the preceding week and three more than in 
the same week last year. The prices obtained recently 
have not been remunerative, and makers have raised their 
prices of ordinary qualities 2s. 6d. per ton. A fair business 
was done in the Glasgow pig iron warrant market during 
the past week, amounting to about 23,000 tons. Prices 
fluctuated to a moderate extent, and while the cash price 
of Cleveland dropped to 56s. 43d. per ton, the closing 
quotation of 57s. ld. per ton cash buyers represented an 
advance of 5d. per ton compared with the previous week. 
Warrant stores continue to increase and now amount to 
123,566 tons, compared with 132,211 tons in the same 
period of 1914. 


Quotations. 


The prices of Scotch makers’ iron are now quoted 
as follows :—Monkland, f.a.s. at Glasgow, No. 1, 71s. 6d.; 
No. 3, 70s.; Govan, No. 1, 70s.; No. 3, 68s. 6d.; Carnbroe, 
No. 1, 76s. 6d.; No. 3, 72s. 6d.; Clyde, No. 1, 78s.; No. 3, 
73s.; Gartsherrie, Summerlee, and Calder, Nos. 1, 78s. 6d.; 
Nos. 3, 73s. 6d.; Langloan, No. 1, 80s.; No. 3, 75s.; Glen- 
garnock, at Ardrossan, No. 1, 79s. 6d.; No. 3, 74s. 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 72s. 6d.; No. 3, 
71s. 6d.; Dalmellington, at Ayr, No. 1, 73s. 6d.; No. 3, 
71s. 6d.; Shotts, at Leith, No. 1, 78s. 6d.; No. 3, 73s. 6d.; 
Carron, at Leith, No. 1, 80s.; No. 3, 75s. per ton. 


Finished Iron and Steel. 


The unusual pressure of work continues and only 
the limited supply of labour is curtailing the output. 
Steel makers have an abundance of work on hand and their 
resources are being taxed to the uttermost. Specifications 
for ship plates are coming to hand freely, but owing to the 
scarcity of labour deliveries are falling into arrears. New 
business is not particularly plentiful, but in view of the 
costs of raw materials prices remain firm and may be 
quoted as follows :—Boiler plates, £9 10s.; ship plates, 
£9; angles, £8 15s., all per ton delivered Clyde or equal, 
less 5 per cent.; and the export quotations are for boiler 
plates, £9 5s.; ship plates, £8 10s.; angles, £8 15s. per ton 
f.o.b. Glasgow, less 24 per cent. The various ironworks 
are also extremely busy. Black sheet makers are very 
active, principally in the heavy gauges department, for 
which there is a large demand, and some makers have 
withdrawn quotations and will only name prices from day 
to day. Makers of malleable iron are also favourably 





placed. Although it has not been found necessary to 
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reopen the five works which have been closed for some 
time, all the other plants are well employed, particularly 
in the production of iron and mild steel bars, the demand 
for which is most urgent. Wrought iron and steel tube 
manufacturers are still complaining of the drop in the 
overseas trade, but the large home demand is compensating 
them to a large extent for the loss of this outlet. With the 
exception of the shortage of labour and the difficulty in 
securing adequate supplies of raw materials, the iron and 
steel trades are comfortably placed in every respect. 


Coal. 


Considerable activity combined with rising values 
continue to characterise the Scotch coal trade. The home 
demand shows no signs of slackening, and the keen com- 
petition among consumers is raising prices to what may be 
considered as an artificial level. Although from a statistical 
point of view it may appear that the shipping trade has 
dropped off, it must be remembered that there are many 
factors operating against successful shipment at this time. 
For instance, there is a delay of fully ten days at Glasgow 
at present, and the reduced railway facilities, owing to 
so many engineers having gone to the front. Also in view 
of the heavy inland demand collieries are not particularly 
anxious to accept foreign business when they can easily 
dispose of their outputs to home consumers. There is, 
however, very little free coal and values continue to 
advance, and every class of coal is participating in the 
general rise. The aggregate shipments from Scottish ports 
during the past week amounted to 218,474 tons, compared 
with 211,241 in the preceding week and 279,253 tons in 
the corresponding week of last year. Ell coal is quoted, 
f.o.b. at Glasgow, 20s. to 2ls.; splint, 20s. to 30s.; naviga- 
tion, 19s. to 19s. 6d.; steams, 16s. 9d. to 18s.; trebles, 20s.; 
doubles, 18s. to 19s.; singles, 17s. to 18s.; and first class 
screened navigation coal at Methil or Burntisland, 19s. 
per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE general conditions governing the Cardiff 
coal market this week are nearly identical with those of 
last week, but there is this difference, that there has been no 
marking time in the matter of values, which have daily 
shown an advance until there is every reason to believe 
that realisation will be seen very shortly of the expecta- 
tions entertained last week that prices of best steam coals 
will go to 30s. per ton. The effect of declining outputs 
is becoming more evident in the increasing difficulty of 
securing supplies. The demand has well overtaken the 
production, and it has become not so much a matter of 
quality or price as the necessity for satisfying imperative 
requirements. The result is that proportionate values do 
not obtain according to the relative merits of coals, and 
only by direct effort to secure supplies can any real idea 
be ascertained of prices of particular coals. Under ordinary 
circumstances there is usually a lull in operations and 
a check upon movements of prices during the first week of 
a month. Middlemen, feeling that they have the full 
month in front of them to take out their quantities, are 
inclined to defer doing much in the hope thereby of bring- 
ing down freight rates, while those who have to buy to cover 
their month’s shipments also hold off for a time in the 
hope of securing more favourable terms from the collieries. 
This, however, is much too dangerous a proceeding under 
the existing circumstances. Tonnage in dock is so good 
and the pressure for coals so pronounced that buyers, 
knowing that outputs have suffered so much and are 
likely to be still further decreased, dare not play the 
waiting game and are endeavouring to arrange coals 
immediately. Everywhere this is found to be very difficult, 
and already middlemen who have contracts with the 
collieries are being informed that they cannot have the 
coals they are really entitled to, or at any rate only a part 
of them. This is causing a good deal of complaint from 
the middlemen, who at the prices ruling are certain of the 
very substantial profit of anything from 6s. to 8s. per ton 
on their contract figures, and it is only natural on the part 
of the colliery owners that they should endeavour to cut 
down the quantities of their contractors if possible and reap 
some of the benefit from a market on which such high 
prices prevail. 


The Dardanelles Question. 


What helps to convince buyers that strong con- 
ditions are likely to rule in the future, quite apart from 
declining production, is the probability of the Dardanelles 
being forced before very long. This has been a subject of 
much discussion and speculation during the past few days. 
It is, however, regarded as a certain bull point for the 
market, inasmuch as the forcing of the Straits will mean 
the opening of a market that has been closed since the war 
began. A few possibly think that the effect will be rather 
to send up freight rates, inasmuch as tonnage will become 
more difficult owing to steamers going up to the Black 
Sea for good freight rates home instead of coming back 
from Mediterranean ports in ballast, and that therefore 
coals may be adversely affected consequent upon insuffi- 
cient tonnage. The bulk of opinion, however, is inclined 
to the belief that both coals and freights will go materially 
higher, and the result is seen in higher values ruling, not 
only for coals for prompt shipment, but also for forward 
loading. 


Foreign Exports. 


Considering the difficulty of securing coals and 
the congestion prevailing, foreign exports last week were 
very satisfactory, inasmuch as the total from Cardiff, 
Newport, Swansea, and Port Talbot reached the total of 
428,841 tons, which, compared with the amount for the 
corresponding period of last year, showed a falling off of 
200,836 tons; but when it is taken into account how 
much the Admiralty is shipping it’is’safe to say;that the 
aggregate of the past week must closely approximate 
the amount shipped in normal times. Cardiff dispatched 


282,874 tons, which was a decrease of 111,326 tons on the 
corresponding period of last year, the chief destinations 





being Rio de Janeiro, 15,703 tons; Genoa, 17,032 tons ; 
Port Said, 13,944 tons; Bordeaux, 15,794 tons; Buenos 
Aires, 12,106 tons; Brindisi, 12,637 tons; Barcelona, 
11,260 tons ; and St. Nazaire, 10,832 tons. From Newport 
80,979 tons was sent away, which is only less by 33,453 
tons than the total of a year ago. Swansea’s contribution 
was 43,659 tons, and Port Talbot’s 21,329 tons, as against 
about 60,000 tons for the corresponding period of 1914. 


Labour Matters. 


So far as the coalfield is considered, there has 
been no striking development, and work has proceeded 
free of any disturbance. With regard to the proposed new 
agreement, the sub-committee appointed recently to 
draft the men’s proposals has completed its work, which 
has been adopted by the executive of the South Wales 
Miners’ Federation. The chief points are :—(1) A new 
standard of 50 per cent. above the old, with a minimum of 
10 per cent.; (2) a wage of 5s. per day for every surface- 
man; (3) equal pay for hauliers night and day ; and (4) 
payment for six turns for five worked in the afternoon and 
night shift. The executive council has decided to raise 
at the next Conciliation Board meeting the question of the 
reinstatement in their former employments of workmen 
now serving with the colours. Unfortunately, work in 
other directions has not gone on so smoothly. The dry dock 
and ship repairing industry has not been stopped by 
strikes, but at the Bute Docks a section of the tippers 
struck work on the wages question, but have resumed 
and negotiations are in progress to settle their grievances. 
Men engaged loading patent fuel at the Bute Docks were 
stopped working because of the action of the boatmen, 
who demanded Is. a day increase; but after being idle 
a day the loading men decided to resume operations and 
to do the work of the boatmen as well if the latter did not 
return. Workmen employed at the Arrow Patent Fuel 
Works at Newport have been granted 20 per cent. increase 
in wages. The Dockers’ Union has, altogether, fixed up 
about a dozen agreements securing increased remunera- 
tion for its members. The Cardiff pitwood importers 
have granted Id. per ton extra to the men discharging 
vessels making the rate 7$d. per ton, while 4d. per ton, 
increase is given for working on bunkers. Other men get 
ls. per night increase, making pay now 5s. 6d., as against 
4s. 6d. Pitwood carriers have got }d. per ton per man 
advance, this being equivalent to 16 per cent. rise. Nego- 
tiations with Guest, Keen and Nettlefolds, Limited, have 
resulted in iron ore workers receiving $d. per ton increase 
for discharging gangs, and daywork men have secured 6d. 
per day extra. As the outcome of negotiations between 
the National Amalgamated Labourers’ Union and the 
sand and gravel barge owners at Cardiff the men get a 
war bonus of 5s. per man. There is no change to record 
in seamen’s wages, and an adequate supply of men is 
reported. The German submarine blockade is not inter- 
fering with men sailing. 


Current Business. 


Last week left off with a very firm tone, but this 
has become even more pronounced this week and values 
have advanced at the rate of Is. to ls. 6d. or even more a 
day, until the market is within measurable distance of 
seeing 30s. for best Admiralties. The business, however, 
that has taken place has been of a comparatively insig- 
nificant character, but unlike normal times, a single 
transaction has been justifiable reason for putting up the 
price 6d. or ls. per ton to the next possible buyer. In 
fact, it has been in many instances a case of values being 
up in sympathy with advances made in other classes 
simply in order to preserve some sort of proportion. This, 
however, has been difficult to maintain, because the 
scarcity of coal is so acute that buyers pressed for supplies 
have paid as much for inferior qualities as were nominally 
ruling for best, the question being more one of getting 
coals rather than considering the quality. At the time 
of writing, the value put on best Admiralty large was 27s. to 
28s., but with the Admiralty authorities making heavy 
calls for supplies, the collieries have little or nothing to 
spare and one firm asked 30s. for any sale that they might 
be disposed to effect. Superior seconds were about 27s. 
and ordinary seconds 25s. to 26s. Even ordinary large 
steams were quoted at 24s. and as much as 23s. was done 
for through descriptions. Business has been done in 
best drys at 25s., and sellers asked 26s., ordinary drys 
ranging about 23s. to 24s. Monmouthshire coals have 
ruled very erratic, and best black veins, Western Valleys 
and best Easterns could all be classed as worth 24s. 6d. 
to 25s. 6d. Best Easterns have been sold at 25s., while in 
the case of some Western Valley descriptions collieries 
intimate that they cannot entertain any fresh business 
except for April loading. House coals have been put 
up 3s. per ton in the case of best qualities and 2s. for 
inferior grades, thus making a rise of 5s. for the best and 
4s. for the lower qualities within a month. Even now 
the collieries are overwhelmed with orders and cannot 
keep pace with requirements. The quotation for best is 
now 24s. to 25s. at pit-mouth, and 20s. to 22s. for other 
grades. The probability is that with the price of coals 
for shipment improving so rapidly, a further rise in the 
price of coals for inland purposes will take place before 
very long. No. 3 Rhondda coals are virtually out of 
the market, and for the little that can be obtained 30s. 
is named, while No. 2 Rhondda large figure about 22s. 
to 23s. Washed nuts and peas are all higher and much 
on the same level at about 20s. to 21s., while small coals 
are tight and are quoted up to 19s. for best bunkers, with 
seconds about 18s. to 18s. 6d., even cargo sorts, which 
last December were contracted for at 7s. 6d. to 9s., com- 
manding up to 17s. 6d. 


LATER. 


Firms which recently tendered for supplies of large 
and small coals and patent fuel for the Admiralty autho- 
rities acting on behalf of the French Government, received 
notice late on Wednesday afternoon in those cases in 
which the amounts offered have been accepted. The 
delivery of the coals and fuel runs from the end of March 
to the end of July. Since tenders went in values on the 
open market have risen considerably, so that the price is 
comparatively low. The price paid for best coals ranges 
from 19s. to 20s., which is full current value, while 
tenders for inferior descriptions run about 16s. to 17s. 
for best cargo sorts. More coal has been bought at about 





17s. than at any other price. In the case of patent fuel 
35,000 tons is contracted for at 27s. to 27s. 6d. per ton, 


Patent Fuel and Pitwood. 


Patent fuel is quite a nominal section, and has 
been made so to some extent by a sectional strike of men 
for more wages, although the trouble did not last long 
As much as 26s. has been done for patent fuel, but makers 
now ask 30s. Pitwood has shown the greatest rise of all 
and is now 42s. to 43s., although 6$ft. lengths which are 
in demand have been sold at as much as 45s. Admiralty 
collieries are reported to be well supplied, but their 
requirements have to a material extent been met from 
inland sources. There is plenty of wood at French ports 
awaiting shipment, and a sufficient supply of tonnage to 
carry it, but labour there is scarce and loading bertlis are 
inadequate, with the result that vessels are slow to get 
away. In some cases it is reported that crews will not 
sail on account of the submarine blockade. It is hoped 
that the French Government will take some steps to 
secure more labour for loading steamers and enable vesgelg 
to get quicker despatch. 


Approximate Prices. 


Steam coal: Best Admiralty large, 27s. to 28s.; 
best seconds, 26s. 6d. to 27s.; seconds, 25s. to 26s.; 
ordinaries, 24s. to 25s.; best drys, 25s. to 26s.; ordinary 
drys, 23s. to 24s.; best bunker smalls, 18s. 6d. to 19s.; 
best ordinaries, 18s. to 18s. 6d.; cargo smalls, Its. 64, 
to 17s. 6d.; inferiors, 15s. to 16s.; washed smalls, 18s, 
to 18s. 6d.; best Monmouthshire black vein large, 25s, 
to 25s. 6d.; ordinary Western Valleys, 24s. 6d. to 25s,; 
best Eastern Valleys, 24s. to 24s. 6d.; second Eastern 
Valleys, 22s. 6d. to 23s. 6d. Bituminous coal : 
households, 24s. to 25s.; good households, 20s. 
No. 3 Rhondda large, 25s. to 26s.; smalls, 2¢ 4 
No. 2 Rhondda large, 22s. to 23s.; through, 20s. to 21s,; 
smalls, 17s. to 17s. 6d.; best washed nuts, 20s. 6d. to 21s,; 
seconds, 20s. to 20s. 6d.; best washed peas, 20s. to 20s. 6d.; 
seconds, 19s. 6d. to 20s. Patent fuel, 30s. nominal. Coke: 
Special foundry, 33s. to 36s.; good foundry, 30s. to 32s.; 
furnace, 23s. to 25s. Pitwood, ex ship, 42s. to 43s. 








Newport (Mon ). 

The Newport coal market continues very firm. 
The fact that such small quantities of coal are available, 
combined with the high prices ruling, operate against much 
business being done. Tonnage is very satisfactory and 
the outlook points to stronger conditions. Approximate 
quotations :—Steam coal : Best Newport black vein large, 
25s. to 25s. 6d.; Western Valleys, 24s. 6d. to 25s. 6d.; 
Eastern Valleys, 24s. to 24s. 6d.; other sorts, 22s. to 23s.; 
best smalls, 16s. 6d. to 17s.; seconds, 16s. to 16s. 6d. 
Bituminous coal: Best house, 22s. to 23s.; seconds, 20s, 


to 2ls. Patent fuel, 23s. to 24s. Pitwood, ex ship, 42s, 
to 43s. 
Swansea. 


Decided firmness has been displayed all round 
and shipping is very active. There has not been much 
change in large anthracite coals, but red veins continue 
in good demand, and machine-made coals especially 
maintain good figures. Rubbly culm has improved, the 
inquiry being better and prices higher. Steam coals of 
all descriptions are firm through the bunker qualities 
commanding higher prices. Approximate quotations :— 
Anthracite : Best malting large, 22s. to 24s. net ; second 
malting large, 19s. to 20s. 6d. net ; big vein large, 16s. to 
18s., less 2} per cent.; red vein large, 17s. 9d. to 18s. 6d., 
less 24 per cent.; machine-made cobbles, 29s. 6d. to 31s. 
net; French nuts, 3ls. to 34s. net ; German nuts, 30s. 6d. 
to 33s. net ; beans, 21s. 6d. to 22s. 6d. net ; machine-made 
large peas, 13s. to 13s. 9d. net; rubbly culm, 4s. 9d. to 
5s. 9d., less 24 per cent.; duff, 3s. to 3s. 6d. net. Steam coal : 
Best large, 21s. 6d. to 24s. 6d., less 24 per cent.; seconds, 
19s. to 20s. 6d., less 2} per cent.; bunkers, 18s. 6d. to 
19s. 6d., less 2} per cent.; smalls, 10s. 6d. to 15s., less 24 
per cent. Bituminous coal: No. 3 Rhondda large, 22s. 6d. 
to 24s., less 2} per cent.; through and through, 20s. to 
22s., less 24 per cent.; smalls, 17s. 6d. to 20s., less 2} per 
cent. Patent fuel, 20s. to 22s., less 24 per cent. 


22s., 


Tin-plate Quotations, &c. 


There has been practically no change in the tin- 
plate trade, which continues to be the most depressed 
industry in this district. In other directions work is very 
brisk. The following are the official quotations from the 
Swansea Metal Exchange :—Tin-plate, &c.: I.C., 20 14 

112 sheets, 15s. to 15s. 3d.; I.C., 28 x 20 x 56 sheets, 
15s. 3d. to 15s. 6d.; I.C., 28 x 20 x 112 sheets, 30s. to 
30s. 6d.; I.C. ternes, 28 x 20 x 112 sheets, 25s. 6d. to 
25s. 9d.; galvanised sheets, 24 g., £14 to £14 10s. per ton. 
Block tin, £182 per ton cash, £162 per ton three months. 
Copper, £64 2s. 6d. per ton cash, £64 10s. per ton three 
months. Lead: English, £20 15s. per ton; Spanish, 
£20 2s. 6d. per ton. Spelter, £43 per ton. Iron and steel : 
Standard iron, 56s. 6d. cash, 56s. 9}d. one month ; hema- 
tite mixed numbers, 82s. 6d. cash, 83s. one month ; Middles- 
brough, 56s. 10d. cash, 57s. 14d. one month ; Scotch, 
62s. 114d. cash, 63s. 44d. one month; Welsh hematite, 
95s. dd.; Siemens steel bars, £6 10s. to £7 per ton; 
Bessemer steel bars, £6 7s. 6d. to £6 10s. per ton; East 
Coast hematite, nominal ; West Coast hematite, nominal ; 
heavy rails, £6 17s. 6d. per ton. 


Newport Metal Exchange. 


There is practically nothing new to report this 
week in the iron and steel trades of this district, conditions 
remaining unaltered. A strong tone prevails, and higher 
figures are indicated by makers for forward business. The 
output at both bar and rail mills is reported to be normal 
and values unchanged. Bars are £6 15s. to £7 for Siemens, 
with 2s. 6d. to 5s. less for Bessemer. Rails range about £7. 
Only a small amount of new business has been arranged, 
although the inquiry is good. Welsh hematite is more 
active and firm at 96s. to 97s. 6d. delivered at works. 
Iron ore is scarce and nominal about 26s. 6d. to 27s. 6d. 
Tin-plates continue steady, but the inquiry is better. 
Slight concessions are still to be had for prompt delivery, 
but for forward positions makers are asking and securing 
better figures. Prices are round about 15s. 3d. for 14 x 20 
and 30s. 6d. for 28 x 20 for both Bessemer and Siemens. 
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FORTHCOMING ENGAGEMENTS. 
TO-DAY. 
THe Roya InstirvuTiIon or GREAT Britain.—Albemarle- 


street, Piccadilly, W. ‘“‘ Mimicry and Butterflies,” by Professor 
E. B. Poulton, F.R.S. At 9 p.m. 


SATURDAY, MARCH 6ru. 


THe Roya Instirvurrion or Great Brirarin.—Albemarle- 
street, Piccadilly, W. ‘‘ Recent Researches on Atoms and Ions.” 
Lecture III. By Professor Sir J. J. Thomson, F.R.S. At 3 p.m. 

Tue ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. Discussion evening. 
lhe subject, ‘‘ How to Pay for the War ’’—a practical scheme 
for improving our foreign trade, as proposed by the British 
Engineers’ Association—will be debated upon. At 7.30 p.m. 

British FOUNDRYMEN’S ASSOCIATION : LANCASHIRE BRANCH, 

In the Municipal School of Technology, Manchester. ‘‘ The 
Properties of Copper-aluminium Alloys,” by Professor C. A. 
Edwards. 4 p.m. 


MONDAY, MARCH 8ru. 


Tue INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
AssocraTION,—Storey’s Gate, St. James’s Park, London, S.W. 
* Propelling Machinery for Ships,” by Mr. W. J. Drummond. 
8 p.m. 

Roya Scorrisu Socrery or Arts.—In the Hall, No. 117, 
George-street, Edinburgh. The following communications will 
be made :—*‘‘ On a Machine for Jointing Wood ;”’ ‘‘ On a Machine 
for Cutting Salt Blocks,’’ With lantern illustrations. By Mr., 
H. Kaye. 8 p.m. 


TUESDAY, MARCH 9ru. 


THe INSTITUTION OF ELECTRICAL ENGINEERS: ScorTrisH 
Loca Secrion.—At the Princes-street Station Hotel, Edin- 
burgh. ‘‘ Automatic Protective Switch Gear for Alternating- 
current Systems,” by Mr. E. B. Wedmore. At 8.10 p.m. 

MANCHESTER GEOLOGICAL AND MINING Socrety.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. The following 
paper will be read: ‘‘Some Notes on Supporting the Roof in 
Coal Mines,” by Frank N, Siddall. The following paper will be 
open for discussion: ‘“‘ Some Remarks on Mining Education,” 
by N. T. Williams. 4 p.m. The House and Library Committee 
will meet on the same day at 2 p.m. The Council will meet on 
the same day at 3 p.m. 

Tse INSTITUTION oF CivIL ENGINEERS.—Great George-street, 
Westminster, 5.W. Paper to be read and discussed, ‘* The 
Improvement of the River Clyde and Harbour of Glasgow, 
1873-1914,” by Sir Thomas Mason. 8 p.m. 

THE Roya INnstTiruTion oF GREAT Briratn.—Albemarle- 
street, Piceadilly, W. ‘‘ Colour Photography—Scientifie Appli- 
cations: Photography in Natural Colours.” Lecture II. By 
Professor W. J. Pope, F.R.S. At 3 p.m. 


WEDNESDAY, MARCH 10ra. 


THe ASssOcIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. ‘‘ Modern Steam 
Laundry Machinery, more particularly as Applied to Institution 
Work,” by Mr. B. P. Flockton. Illustrated by lantern slides. 
At 8 p.m. 

Tue INSTITUTION OF AUTOMOBILE ENGINEERS.—At the Insti- 
tution of Mechanical Engineers, Storey’s Gate, St. James’s Park, 
London, 8.W. ‘“ The Flying Machine—the Aerofoil in the Light 
of Theory and Experiment,’’ by Mr. F. W. Lanchester. At 
8 p.m. 

Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. Ordinary meeting. ‘ Patent Law Reform and the War,” 
by Mr. John William Gordon, K.C. 8 p.m. 


THURSDAY, MARCH IlIrn. 

THe InstiruTion OF ELecrricaL ENGINEERS.—Victoria 
Embankment, W.C. ‘“ Electric Cooking, mainly from the 
Consumer’s Point of View,” by Mr. W. R. Cooper. At 8 p.m. 
This paper is being read at the following Local Sections :— 
Yorkshire, at Bradford, at 7 p.m., on Wednesday, March 10th: at 
Birmingham, the University, Edmund-street, on Wednesday, 
March 17th, at 7.30 p.m.; at Manchester, the Engineers’ Club, 
17, Albert-square, on Tuesday, March 23rd, at 7.30 p.m. 


FRIDAY, MARCH 12rxa. 


SoutH-WeEsTERN PotyTEecHNIcC INstTITUTE.—-Manresa-road, 
Chelsea, S.W. Mrs. Hayes Fisher presents prizes and cer- 
tificates to students of evening classes and day college at 8 o’clock 
p.m. 

THe Roya InstiruTion oF Great Britarn.—Albemarle- 
street, Piccadilly, W. ‘‘ Back to Lister,” by Sir Rickman John 
Godlee, Bart. At 9 p.m. 

THE Puysicat Society or Lonpon.—At the Imperial College 
of Science, Imperial Institute-road, South Kensington, S.W. 
“The Estimation of High Temperatures by the Method of 
Colour Identity and the Unit of Candle-power in White Light,” 
by Messrs. C. C. Paterson and B. P. Dudding; ‘‘ The Relative 
Losses in Dielectrics in Equivalent Electric Fields, Steady and 
Alternating (R.M.S.),”” by Mr. G. L. Addenbrooke. At 8 p.m. 


SATURDAY, MARCH 13rn. 


Tue Royat Institution oF GREAT Britarn.—Albemarle- 
street, Piccadilly, W. ‘* Recent Researches on Atoms and Ions.” 
Lecture IV. By Professor Sir J. J. Thomson, F.R.S. At 3 p.m. 


FRIDAY, MARCH 197. 


THE ASSOCIATION OF MINING ELECTRICAL ENGINEERS : WEST 
oF ScoTLtaAND Brancu.—In the Royal Technical College, 
Glasgow. ‘‘ The Use and Abuse of Oils in connection with 
Electrical Plant,” by Mr. T. C. Thomsen, B.Sc., A.M.I. Mech. E. 


WEDNESDAY anp THURSDAY, MARCH 24TH anp 25rH. 


INSTITUTION OF NAvat ArcuHiTEecTs.—In the Hall of the 
Royal Society of Arts, John-street, Adelphi, W.C. The annual 
meetings of the Institution. The Marquis of Bristol, R.N., 
President, will oceupy the chair. Owing to the continuance of 
4 war the annual dinner and evening reception will not take 
place. 


TUESDAY, MARCH 30rn. 


CoLp SToRAGE AND Ice AssocraTion.—At the Royal Society 
of Arts, John-street, Adelphi, London, W.C. ‘“* A Costs System 
for Cold Stores,” by Captain W. J. Wade. At8 p.m. 








INCORPORATED MuNICcIPAL ELECTRICAL AssocrATION : Bust- 
NEss MEETINGS.—The meetings will be held at the Institution 
of Electrical Engineers, Victoria Embankment, W.C. On 
Thursday, June 17th, at 10 a.m.: To receive and discuss a report 
prepared by Mr. A. S. Blackman and Mr. T. Roles, on behalf 
of the “ Point Five ” Association, on “ The Practical Result of 
the Point Five Tariff.” At 2.30 p.m.: To receive and discuss 
a report prepared by Mr. Frank Ayton on “ The Use of Electric 
Vehicles in Municipal Service.” The meeting will be followed 
by a parade and demonstration of electric vehicles. On Friday, 
June 18th, at 10 a.m.: Annual general meeting, 





BRITISH PATENT SPECIFICATIONS. 





When an it tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 





Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM GENERATORS. 


15,575. June 29th, 1914.—SMoKE AND WaATER-TUBE BOILERS, 
W. Polderman and F. H. Luchsinger, I. Jmuiden, Holland. 
The rear tube plate A projects over the combustion chamber 
B and thus forms the crown plate C. Owing to the shape to 
which the crown plate is bent it need not be connected by means 
of crown bars and stay bolts to the boiler shell. Water tubes D 
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connect the upper portion of the boiler to a drum E arranged 
transversely and communicating by a tube F with the boiler 
below the grate level. The water tubes form the rear wall of 
the combustion chamber and are bricked in at the outside, 
The lateral walls of the fire-box are also made of fireproof bricks. 
—February 10th, 1915. 


INTERNAL COMBUSTION ENGINES. 


2617. January 31st, 1914.—CarBURETTER, Société du Car- 
burateur Zenith, 49-51, Chemin Feuillat, Lyons, France. 

In this carburetter the explosive mixture is produced in two 
stages; first, a non-explosive mixture comprising a relatively 
large quantity of fuel and a small quantity of air being formed, 
this mixture being then mixed with a sufficient quantity of air 
to form an explosive mixture. The constant level reservoir A 
is annular and is situated on the axis of the main nozzle, thereby 
ensuring the uniformity of the head of fuel in apparatus liable 
to considerable inclinations, as is the case in engines used for 
aviation purposes. The reservoir communicates freely with 
the chamber B, which supplies the main nozzle C direct and also 
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feeds the annular chamber D through the calibrated orifice E, 
the chamber D being in communication with the atmosphere by 
means of the orifices F so that a rich mixture is formed therein. 
The nozzle C extends into a pipe G into which the rich mixture 
also passes through the annular orifice H, this mixture becoming 
mixed with the fuel supplied by nozzle C. The mixture then 
passes through the orifices K into the pipe L, projecting into 
the induction pipe. The rich non-explosive mixture fed through 
the tube L meets the air sucked through the induction pipe and 
forms the explosive mixture. The orifice K is formed in a 
rotatable valve member M mounted on the stem of the air valve 
P and by turning the latter the amount of mixture passing into 
the pipe L can be regulated proportionately to the admission 
of fresh air.—February 10th, 1915. 


AERONAUTICS. 


15,389. June 26th, 1914.—Moortne Ricrp Arrsuies, Vickers 
Limited, Broadway, Westminster, London, and H. B. 
Pratt. 

This method of mooring from the nose of the airship obviates 
the mooring pull inducing a tensile force in the curved longi- 
tudinal frames forming the bow end of the hull framework, and 
absorbs the shocks due to sudden pulls on the mooring rope. 
The mooring gear comprises an arrangement of telescopic tubes 





A B mounted at the nose end of the airship, through which the 
mooring rope C passes. To the inner sleeve A tension wires D 
are attached. These wires are led over pulleys at E on the curved 
part of the framework. On reaching the parallel portion of the 
airship the wires are attached to the transverse frame joints in 
any suitable manner. The buffer part of the mooring gear con- 
sists of two springs F G arranged within tubes HJ. One end 
of the former takes its seating in the sleeve A, whilst the tube J 
is connected to the other end of the tube H by means of a 
coupling nut. The mooring rope passes through the springs and 
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is secured to an end piece K against which the spring G bears. 
The other end of this spring fits within a piston-like member L. 
The free end of the tube J is closed by means of an end nut, 
and an eyelet ring is fitted to the tube for connecting the sup- 
porting ropes M. In the forward end of the tube H is arranged 
a seating against which the spring F bears. The seating fits 
against an internal flange within the sleeve A. The latter at its 
forward end is formed with a lip, over which the mooring rope 
passes.—February 10th, 1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


22,115. March 10th, 1914.—Heapstock ror Latues, E. 
Williams, 17, Sandon-road, Edgbaston, Birmingham. 

Two countershafts A B are arranged parallel with the main 
hollow spindle C. The countershaft A carries a belt pulley 
containing a spring-controlled friction clutch, and also a number 
of pinions of varying sizes, all of which are arranged to slide 
along the shaft. Such pinions comprise three pairs E F G H 
and J K, the two pinions in each pair being rigidly connected. 
The pinions E to H are feather-keyed to the shaft A, but the 
pinions J and K are free. The former pinions are capable of 
being engaged with the corresponding pinions L M, N P, and 
QR on the countershaft B. The pinions L to Q are keyed to 
the shaft, whilst the pinion R is free. Between the pinions Q R 
is arranged a free clutch pinion S controlled by a fork and mov- 
able along its shaft. At one side the pinion S is recessed and 
formed with internal teeth whereby it can be engaged with the 
pinion Q. Similarly one side of the pinion R is recessed and 
formed with internal teeth which can be engaged by the pinion S. 
The latter gears with the pinion T on the spindle C. The pinion 
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K is constantly in gear with the pinion R. During forward 
driving the pinions J K are always in gear with the pinions Q R, 
as there is no need to disengage these pinions. The endwise 
movement of the pinions J K is provided to obtain reverse 
rotation. Assuming the pinion S to be clutched to the pinion Q 
any one of four speeds can be obtained by connecting a pinion 
of the group E to H with the corresponding pinion of the group 
Lto P. The pinions J K and R then rotate idly. By clutching 
the pinion S to the pinion R motion is transmitted from the 
shaft B to the spindle C through the pinions QJ K and R. 
Four other speeds can then be obtained by moving the pinions 
in the group E to H. To enable reversal of the motion to be 
obtained two intermediate and connected pinions U V are 
employed. The pinion U is constantly engaged by the pinion P. 
By engaging the pinion J with the pinion V reverse rotation is 
imparted to the spindle C through the pinions J K RS and T. 
It will be understood that the rotation can only be reversed when 
the pinion §S is clutched to the pinion R. Four different speeds 
of reverse rotation can be obtained by altering the engagement 
of the pinions in the group E to H.—February 10th, 1915. 


TRANSMISSION OF POWER. 


1395. January 19th, 1914.—IMPROVEMENTS IN AND RELATING 
to MetHops oF PRoTecTiING ELECTRIC FEEDERS AND THE 
LIKE, Eric Gordon Walters, of 12, Endsleigh-street, London. 

Three diagrams accompany this specification, and the one 
reproduced shows one method of carrying out the invention, 
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Here the system is shown applied to a system employing trunk 
mains or feeders. At each end of the feeder C two resistances 
D and D! are connected. In parallel with this feeder a pilot 
wire F is provided at its two ends with further resistances E and 
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E'. The resistances D and E are connected together and con- 
nected to. the system—say, the supply end—by way of the 
circuit breaker J, so that between them the resistances D and E, 
being in series with the parallel leads C and F respectively carry 
the whole of the outgoing power from A to B. The resistances 
D! and E! are similarly connected through circuit breaker J'— 
say, to the load end. Across the ends of the feeder and pilot 
wires two relays G and H are connected, respectively adapted to 
operate the circuit breakers referred to above—that is, relay G 
operates the breaker J and relay H the breaker J*. These relays 
G and H are ordinary overload relays, so that in whatever direc- 
tion the current flows through the relay it will operate provided 
the current be large enough for the setting. The various resist- 
ances are so adjusted that under normal conditions of action no 
current flows through either of the relays GH. When a fault 
to earth occurs on the feeder C the potential balance across the 
relays is disturbed and current flows through the same. The 
overload relays may be provided with one solenoid and an 
armature, which pulls in when the solenoid is excited. The 
motion of the armature makes the trip circuit and thus operates 
the circuit breakers J and J'.—February 10th, 1915. 


MINES AND METALS. 


2808. February 3rd, 1914.—IMPROVEMENTS IN OR CONNECTED 
with Execrric Betis, William Mundell Thorton, D.Sc., 
The Armstrong College, Newcastle-upon-Tyne. 

The object of this invention is to prevent the ignition of 
inflammable gas in mines or other places by sparking at the 
bell trembler contact or at the ringing switch or signalling point 
or at any other part where the circuit may be broken. A repre- 
sents the coils or windings of the bell magnets, B the vibrating 
or so-called trembler contact, which may be of any of the well- 
known forms, and C non-inductive resistance which is arranged 
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in parallel with the magnet coils A. When the circuit is opened 
at the contact B a spark is formed, and this, under the circum- 
stances in which electric bells are ordinarily employed, may be, 
and in the case of mining bells often is, of sufficient intensity to 
ignite any contiguous inflammable gas. When, however, the 
non-inductive resistance C is employed, as shown, the intensity 
of the spark is so reduced, if not eliminated, that no ignition of 
the gas takes place. The advantage therefore of employing the 
invention in a gassy mine will be obvious.—February 10th, 1915. 
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MISCELLANEOUS. 


3165. February 6th, 1914.—Excavator, R. H. Unsworth, 32, 
Victoria-street, London, S.W. 

This excavator dispenses with the need for auxiliary engines 
or cylinders to impart the thrust or digging action to the bucket. 
The apparatus comprises a jib A, at the head of which are two 
pulleys BC. Mounted on the jib is a spindle, provided with 
pinions D which gear with racks formed on a boom E. At its 
lower end the boom carries a bucket, which is provided with a 
pulley F, The main rope is passed over the pulley B, around the 
pulley F, over the pulley C, and has its end secured to a barrel G 
keyed to the spindle which carries the pinions D. The other end 
of the main rope is secured to the main barrel H. Formed with 
the barrel G is a second barrel J, which carries an auxiliary rope. 
This rope has its other end secured to an auxiliary barrel K, 
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which can be disconnected from its gear or held against rotation 
as desired. In the same way the main barrel can be dis- 
connected from its gear or held against rotation by means of a 
suitable brake. When the excavator is to be employed the 
barrel K is disconnected from its gear so as to rotate freely and 
the barrel H is connected to its driving gear and rotated in the 
hoisting direction so that the inner end of the main rope is wound 
thereon. The lip of the bucket encounters a resistance on making 
contact with the material to be excavated and a pull is exerted 
on the return end of the rope attached to the barrel G, which, 
together with the pinion D, is rotated, thus thrusting forward 
the boom and the bucket. The intermediate portion of the rope 
passed around the pulley F simultaneously lifts the bucket. 
—February 10th, 1915. 

May 20th, 1914.—IMPROVEMENTS RELATING TO Docks, 


AND EntrRANCE Locks To Docks, 
Stanwell-road, Penarth, 


12,435. 
Dock ENTRANCES, 
S. Thomas and 8. H. Thomas, 27, 
Glamorgan. 

A represents a portion of the dock and B the lock, the latter 
being preferably of a length suitable for small or medium-sized 
vessels—that is to say, for the majority of vessels using the dock. 
Exceptionally large vessels may, however, still enter by selecting 
a time when they can float straight into the dock, this being 
possible throughout the year. Two pairs of gates C are pro- 
vided at each end of the lock so that a level of water may be 
retained in the dock, lock, or externally of the lock, according 
to conditions. The inner pair of gates at the lock entrance need 
only be of the height of the dock walls and of the inner pair of 
gates at the dock entrance, as shown by the dotted line D. It 
will be seen that the bottoms of the dock and lock are at the 





same level, but that the coping of the dock wall is below that of 
the lock, the two being connected by the sloping ramp E. The 
principal advantages obtained are, it is claimed, as follows :— 
Reduction in the cost of construction of docks ; reduction in 
the cost of construction of the entrance works to docks by 
avoiding the necessity of very long entrance locks suitable for 
vessels of exceptional size ; reduction in the cost of the dock 
plant and equipment consequent upon the avoidance of large 
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locks and prolonged pumping operations; increased facility 
for the docking and undocking of vessels, since it is possible to 
dock and undock vessels on every tide, without necessarily 
holding them in a lock, or, in other words, at some state of the 
tide throughout the year a level may be obtained from sea to 
dock, and hence, whether a vessel is too long for the lock or not, 
it may enter the dock.— February 10th, 1915. 


17,528. July 24th, 1914.—ImpRovEMENTs IN TuBULAR INsU- 
LATORS FOR HIGH-TENSION ELecrriciry, Emil Hoefely, of 
29, Bunderstrasse, Basle, Switzerland. 

The object of this invention, which, as the title shows, relates 
to tubular insulators for high-tension electricity, is to prevent 
the formation of travelling sparks. The sheath A, which sur- 
rounds the metal core K in the usual manner, is surrounded at 
some distance by a co-axial casing B of hard paper. On this 
casing there is firmly fixed the holder F, which supports the 
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tubular insulator and maintains it in its correct position rela- 
tively to the sparking point. It is advantageous that the holder 
should be shrunk on hot in order to secure between it and the 
insulator as intimate connection as possible. The two front ends 
of the casing B are closed by means of covers D, and the space C 
between the casing B and the sheath A is filled with an insulating 
medium having a very low specific inductive capacity, such, 
for instance, as oi! or air, so that it forms an air or oil cushion. 
A modification is also described.—February 10th, 1915. 








UTILISING ENEMY PATENTS. 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents, and 
is specially compiled for THE ENGINEER by Lewis Wm. 
Goold, chartered patent agent, 5, Corporation-street, Birming- 
ham. It is desirable in the first instance to obtain the latest 
particulars upon the Patents Register. If any patent listed 
has been assigned to a non-enemy proprietor the law does not 


apply. 


On each of two of the patents given below £95, and on each 
of the remainder £81, have been paid in renewal fees. 





No. 18,568/02.—Rolling tubes. Relates to means for com- 
pleting the rolling of the ends of tubes in pilger rolls. Bruser, F., 
Austria. 

No. 18,786/02.—Electric lamps; are lamps. Relates to 
horizontal feed and downward feed mechanism in lamps in 
which both carbons point downwards and towards each other. 
Bremer, H., Germany. 

No. 19,096/02.—Making metal wheels. A railway or other 
metal wheel is made from a cast, forged, or pressed blank, which 
may be plain or have ribs by rolling it between a grooved disc 
roll and an upper roller, or by subjecting it to a suitable press 
tool while placed in a die or matrix similar to the disc roll. The 
metal is thus worked into the grooves in the roll or die and pro. 
duces a dise wheel with a rim and spokes connected by a web. 
Rheinische Metallwaren und Maschinenfabrik, Germany. 

No. 19,342/02.—Making metal wheels. In the manufacture 
of metal spoke wheels the partially formed wheel is subjected 
to an inwardly directed radial pressure while contained in a 
matrix having grooves for the spokes. This pressure, which 
may be exerted by a roller or by pressing or forging, brings the 
rim to the desired section. Rheinische Metallwaren und 
Maschinenfabrik, Germany. 

No. 20,077/02.—Boxes. Relates to apparatus for making 
pill-boxes and the like. Fettback, F., Germany. 


No. 20,084/02.—Electrolysis ; calciunt, obtaining. The 





chloride or other baloid salt of calcium is fused at a temperature 
not exceeding the fusing point of the metal and electrolysed wit} 
a large anode and small cathode. A mixture of chloride and 
fluoride may be used, Elektrochemische Werke, G.m.b.H., 
Bitterfeld, Germany. 

No. 20,321/02.—Ordnance ; sights. Consists in the applica- 
tion to ordnance sights of the panorama telescope described, in 
which the objective system can be rotated to sweep the horizon 
while the optical axis of the eye lens remains constant in dire. 
tion. Goerz, C. P., Berlin. 

No, 20,837 gy Mig metal wheels. Metal wheels are mado 
from partially formed blanks by further forging, pressing, or 
rolling in matrices having spoke grooves, the metal being spreai| 
outwards to form the rim. The spaces between the spokes ar: 
tcimmed by punching or cutting. Rheinische Metallwaren wii{ 
) schinenfabrik, Germany. 

No. 22,805/02.—Wood, treating for preserving. Relates {. 
a process for preserving wood by impregnation with tar oil, 
The wood is placed in an impregnating cylinder, which is then 
filled with tar oil, pressure being applied until sufficient tar «(| 
has passed into the wood. The superfluous tar oil is removed fro: 
the cylinder and the wood is then subjected to steam pressur 
for a suitable time, Heise, O., Berlin. 

No. 23,176/02.—Mining struts. A mining strut consists of 
two telescopic tubes adjustably connected together by an, 
suitable fastening or friction coupling which gives under excessi\ «. 
pressure. Sommer, F., Germany. 

No. 23,288/02.—Dynamos; electric motors; electric tran-. 
formers. Relates to alternating-current generators, motors, 
and transformers formed of a stator having a bi-phase or poly- 
phase winding and a rotor having a normal continuous-curre: | 
commutator winding and brushes located in one axis, Or thy 
rotor may have a polyphase or multi-axial construction and tl 
stator a single-phase or mono-axial construction, in which cas 
the exciting currents are supplied through the commutator. 
Winter, G., and Eichberg, F., Austria. 

No. 23,521/02.—Ordnance ; field carriages; mountings. Ty 
enable the weight to be more evenly distributed between thu 
gun-carriage and the limber when a heavy siege gun is beiny 
transported the gun is disconnected from the recoil apparatu- 
and is drawn rearwards along the trail, where its breech i 
attached to a supporting plate, while its forward end is supported 
by the engagement of the front ring with a cradle which is sup- 
ported on the trail, Krupp, F., Germany. 

No. 24,439/02.—Rails, &c., uniting. Moulds for use in uniting 
rails and the like by an alumino-thermal process. Goldschmidt, 
H., Germany. 

No. 14,146/01.—Removing slag and other obstructions from 
blast and other furnaces, &c, Obstructions caused by the accu- 
mulation of soldified metal, slag, or other material at the tapping 
holes or other places in blast furnaces, cupola furnaces, Martii 
furnaces, ladles, &c., are removed by means’ of a burner com- 
prising a gas, petroleum vapour, or other supply pipe adjustably 
titted within an outer pipe to which oxygen is supplied from a 
tube. The head of the burner is protected by a casing of refrac- 
tory material, or may be cooled by means of a water jacket. 
The obstruction is heated as much as possible at one place only 
by means of the burner, and the fused material is blown out by 
considerably increasing the pressure of the oxygen gas. Coln- 
Musener Bergwerks Aktien-Verein, Germany. 

No. 14,476/01.—Ordnance ; loading appliances. The inven- 
tion relates to telescopic rammers operated by air or liquids 
under pressure, such as are employed for ramming divided 
ammunition, and provides a valve gear which causes the cart- 
ridge to be automatically rammed (1) at a lower rate of speed, 
and (2) with a shorter stroke than those employed to ram the 
projectile. Krupp, F., Germany. 








DIESEL ENGINE FAILURES. 


At the February meeting of the Diesel Engine Users’ Associa- 
tion, held at the Institution of Electrical Engineers, the President 
(Mr. J. E, Edgeome) announced that further particulars were 
being obtained in connection with the question of the use of 
Mexican fuel oil in Diesel engines and in connection with speci 
fications for fuel oil, and that both these subjects would be brought 
up for further discussion at a subsequent meeting. He also 
announced that at the next meeting the general question of 
insurance of Diesel engines against breakdown would be further 
discussed. 

The discussion on the breakdown of a Carels Diesel engine 
at Oxford, which had been reported at a previous meeting, was 
resumed. Mr. F. H. Francis exhibited a bolt head from the 
connecting-rod big end of his engine at Oxford, and explained 
that this bolt was one which had failed at a previous breakdown 
in May, and not at the breakdown now under discussion. He 
stated that both bolts were very similar and that both were 
obtained from the Consolidated Diesel Engine Manufacturers, 
Limited. The second bolt which broke had been tested by the 
Sheffield Testing Works, Limited, and they had stated that it 
was made of good quality iron. Mr. Francis considered that 
steel would have been more suitable. He then produced a 
table of figures which he had worked out from particulars 
supplied to him by various Diesel engine users, and pointed out 
that Mr. Philip Smith’s contention that the bolt was over- 
stressed in the case of the Oxford engine appeared to be correct. 
It was interesting to note that in the case of the Carels engines 
at Chelsea and Clacton, which are of the same size as the Carels 
engine at Letchworth, the big end bolts were 25 per cent. to 
35 per cent. larger in area. Apparently, in the case of the 
Chelsea and Clacton engines, the makers had reamered out the 
big ends so as to take the largest bolt they could get in without 
altering the design of the big end. 

Mr. Philip H. Smith, who had been invited to attend the meet- 
ing, gave data of relative stresses in big end bolts in the case of 
engines of various makers. He contended that the bolts of the 
big end of the connecting-rod were of insufficient strength for 
their purpose and that the absence of a proper radius under the 
head of the bolt was a weak point in the design. In the course 
of the discussion which followed he expressed the view that 

riodic annealing of the connecting-rod bolts was not to be 
recommended, but he considered that such bolts should not be 
stressed above 3000 lb. per square inch and that they should 
be renewed every twelve months or so, or, say, after about 
3000 hours’ run. He added that in mentioning a definite period 
for the use of the connecting-rod bolts he was to a great extent 
guided by information given him by Diesel engine users. 

Mr. Everitt gave some further particulars concerning the 
fracture of a gudgeon pin on his Carels engine at Clacton-on-Sea, 
and Mr. Smith expressed his opinion that this might have been 
due to the strain caused by a pre-ignition, which was known to 
have occurred on’the engine on one occasion when the fuel cam 
was not in order. 

Mr. H. L. Dixon, of Leatherhead, considered that without 
some further explanation it would not appear to be advisable 
that the bolts of the big end should be a tight fit, but that any 
shearing stress on the bolts should be taken by a spigot, to which 
Mr. Smith replied that, in his opinion, a tight fit for the bolts 
was preferable, but that he considered that a jaw-shaped con- 
necting-rod was the best arrangement. 

The next meeting is to be held on Wednesday, March 17th, 
at the Institution of Electrical Engineers. Information and 
particulars concerning the Association can be obtained from 
the Acting Hon. Secretary, Mr. Percy Still, at 19, Cadogan- 
gardens, London, 8.W. 
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GERMAN INDUSTRIAL COMPETITION—AFTER 
THE WAR. 


(By a Correspondent.) * 


Arrer the Napoleonic wars Britain stood supreme. 
She became the manufacturing country par excellence 
of the world and all the nations of the earth bowed 
to her prestige. Under such conditions was the 
Victorian age heralded in. There was scarcely a 
department of human activity in which we were not 
eminent, if not unequalled and unapproachable. We 
had the only Navy in the world, we possessed the only 
general who had never been defeated, of whom 
Thackeray wrote that he was the hero of a hundred 
fights, and that every fight he fought he won. In 
literature we had produced a Walter Scott and a Byron, 
and were yet to produce a Dickens, a Thackeray, and 
a ‘Tennyson, to say nothing of Macaulay, Carlyle, 
and a host of others. We will pass over the fine arts, 
Landseer, Maclise, and Constable and Turner, and the 
architects who created an English school. In science 
we had no rivals. What names does not the first half 
of the nineteenth century conjure up ? We discovered 
new realms of endeavour. Sir Humphrey Davy 
and Michael Faraday—what do they not stand for ? 
Electricity, geology, chemistry largely owe their 
existence to us. The name of Darwin would alone 
suffice to make the century famous. We discovered 
new walks of life, invented new professions, and called 
into being the civil engineer and the mechanic, as 
he was then named. Watt and Stephenson revolu- 
tionised the world; their intellectual descendants 
created manufactures and a national wealth hitherto 
undreamed of. This remarkable development of 
wealth caused a new science to spring into being: 
the study of the wealth of nations, since called political 
economy, to which such giants as Adam Smith, 
Ricardo, John Stuart Mill, and Cobden devoted their 
brains. 

At that time Germany was a despised and poverty 
stricken group of ridiculous little states, a collection 
of sordid Pumpernickels which afforded our satirists 
a perpetual source of amusement. In Germany 
everything to be any good had to be of English 
origin, ‘Treitschke, in his history of modern Ger- 
many, tells us how English foremen drew princely 
salaries whilst German professors starved. He relates 
how one such miserable German professor invented 
the electric telegraph and how, because he was a 
German, his invention was poohpoohed and ignored. 
It needed an Englishman to make it a practical and 
accomplished fact. 

How things have changed since then! To-day 
Germany has monopolised certain branches of manu- 
facture. Electricity and chemistry are no longer the 
exclusive possession of Great Britain; they have 
slipped out of our fat and prosperous fingers and are 
firmly clutched and securely held by the despised 
Germans. We who were formerly the traders of the 
world are meeting everywhere to-day the successful 
competition of the Germany whose commercial 
travellers are beating us at our own game, and but 
for the present war were bidding fair to oust us all 
the world over. As a matter of fact, until the war 
broke out Germany was. peacefully conquering the 
world, If she is now thrown back she will have her 
senseless statesmen to thank for her defeat and ruin. 

But will she be ruined ? Assuming—and it hardly 
admits of a doubt—that she will be as utterly crushed 
as she deserves to be, and will lose all her power, all 
her political influence, even her national cohesion, 
are we so sure that she will lose her place in the 
industries and markets of the world ? It is all very 
well to maintain that her remarkable prosperity was 
of mushroom growth, that her commercial credit 
was a house of cards, and that her supremacy in 
certain fields of pure and applied science was due to 
bounce and impudent mendacity ; the fact of her 
rapid growth and undoubted pre-eminence remains. 
In many departments of industry we know that she 
has created monopolies; that this war, thanks to 
which we are unable to draw supplies from her teem- 
ing factories, is a source of serious inconvenience to 
ourselves. It is unnecessary to particularise. Public 
attention has been mainly drawn to the dye industry ; 
but we, who are not the general public, we who are 
behind the scenes in matters technical and industrial, 
know to how great an extent we had come to lean on 
Germany for our supplies of certain technical pro- 
ducts. It is no exaggeration to say that while Ger- 
many was fast becoming a highly scientific manu- 
facturing and industrial country with factories planted 
close to each other like rows of peas in a pod, more or 
less all over the length and breadth of that once purely 
agricultural region, we were becoming a country of 
consumers and of producers of- partly manufactured 
articles which served as the raw materials of German 
industry. What an extraordinary, what a complete 
reversion of the former state of things! Are we to 
assume that the phenomenally rapid rise of German 
industrialism was a fortuitous accident, which will 
as suddenly disappear before the breath of adversity ? 
Do not let us deceive ourselves. German scientific 
pre-eminence is not the result of an accident, it is 
not a bubble to be pricked. It is a real thing, the 
result of real qualities, of persevering labour, industry, 





* This article has been written for Tuk ENGINEER by an author who is 
not only intimately acquainted with the every-day life of the German 
we nut has been closely associatid with it industrially for many 





and application, and of a peculiar temperament, a 
stolid, unemotional energy. The German has been 
compelled by centuries of privation and despotic 
discipline to be industrious. He has worked for a 
bare pittance, driven by the pangs of hunger and the 
lash of the overseer to nearly superhuman exertion. 
The plodding spirit which has thus been acquired 
during countless generations of penury and drudgery 
has been stimulated and enlightened by training and 
education. Just as the adult worker has been made to 
slave at his task in the field and the workshop, so 
has the child been kept to his books at school. 

The Germans have worked ever since they have 
been a nation, worked assiduously, hopelessly, with- 
out ambition, without imagination—toiled for their 
daily bread. Suddenly there opened up before this 
down-trodden and laborious nation a vista of possible 
prosperity, of opulence ; they saw within their reach 
wealth and comfort, provided they worked for it ; 
and hard work had no terrors for them, drudgery had 
become a second nature. 

On this foundation of laborious drudgery the 
intelligent rulers of the newly united nation decided 
to erect a superstructure of science and practical 
knowledge. The system of national education intro- 
duced was not designed to give a hall-mark of refine- 
ment and culture on those who had been put through 
this brain mill, so as to distinguish them from their 
less fortunate fellow-beings, but was intended mainly 
and solely to fit them for the practical work-a-day 
world. In Germany an educated man (ein-gebildeter 
Mensch) did not mean a scholar and a gentleman ; 
it meant a man whose mind had been formed and 
trained for the higher walks of life. The whole object 
of the training was practical, not academic, and a 
man thus trained was fitted by his training to take 
his place in that sphere of life in which it was intended 
that he should devote his energies for the benefit of 
the State. For in the minds of his rulers the idea of 
the State was always uppermost. 

Whilst the intellectual classes were trained in 
universities, the labouring classes were trained in 
another university—a university of life called the 
army—and thus by this training, subsequently differ- 
entiated and specialised, but always arduous, the. 
whole nation was knit together, or, more correctly 
speaking, welded into one efficient national machine, 
taught to defend itself and conquer the world. For 
the principle of combat and hence of conquest was 
ever present to the German mind. 

In this community of labour there was no place 
for the drone, but every individual unit had it instilled 
into him from his earliest youth, that work was a 
law of nature, the only means of self-preservation, 
the duty of every citizen, and the sole method of 
advancement and progress. 

Thus the individual and the State were one; they 
had the same ambitions and the same methods for 
attaining their objects, namely, work and combat. 
Such a system had its unlovely sides, its warping 
effect on the mind, its hardening influence on the 
heart ; but it meant efficiency and it meant getting 
on. Presently this nation, hardworking, combative, 
highly intelligent, and absolutely unscrupulous, will 
have its back against the wall and will be fighting 
for its existence, not so much its political existence, 
perhaps, as its industrial and economic existence ; 
and it is Britain which is the enemy, Britain which 
it must combat, for she must, economically speaking, 
conquer Britain or die; that is to say, take a back 
seat and relapse into her former unimportance. 

Indeed, we are fully aware of this position, have 
no misgivings about it, and are quite sure of the 
ultimate issue. It is to be hoped most earnestly by 
every patriotic Briton that we are not mistaken, but 
let us not too hastily assume that the issue is not for 
one moment in doubt. How are we equipped for 
this fight to the death? Out of the domain of 
practical experience let one example be given. 
Recently a Cambridge B.A., who had specialised in 
chemistry, made application for a post, stating that 
he had also had some brief practical experience of 
chemical industry and giving a well-known factory 
for reference. On inquiry information was obtained 
from the factory cited that the gentleman in question 
was better adapted for academic than for practical 
work. This is a concrete instance, but any number 
of others could be given. There is no exaggeration 
in saying that for practical work the hall-mark of a 
university training is a disqualification rather than 
an advantage. The practical workers despise the 
academically educated man in this country, and regard 
with distrust the theoretical knowledge he possesses. 
Nor can it be maintained that they are altogether to 
be blamed for so doing, for in the majority of cases 
the academic training of this country, while it turns 
out splendid and high-minded gentlemen with noble 
ideals, does not fit a man for his work; as a matter 
of fact, that is not the primary object. Our universities 
are the direct lineal descendants of the medizval 
monastic system, when the scholar was trained for 
the cloister and not for the world. An atmosphere 
of the cloister, of something strange and apart, of 
aloofness, still clings to them. Our practical work- 
a-day world has no patience with the intellectual 
exquisites these seminaries of learning turn out. In 


Germany, on the contrary, a university degree is 
indispensable to the practical working technical man. 
The scientific captains of industry nearly all possess 
In Germany a university 


the title of Herr Doktor. 





education is not a disqualification; it is essential, 
it is a credential. The possessor of a university degree 
is presumed to have been usefully trained and to 
possess the requisite knowledge. There is always 
the personal formula in the human equation, which 
must be an unknown quantity; but the German 
wholesale knowledge factories turn out machine-made 
men, efficient mediocrities, one so like the other, that 
they can be appointed wholesale, as one can buy coal 
by the ton. Whether this should be regarded as a 
good thing is, of course, highly questionable. It is 
obviously fallacious to expect the best results from 
the crushing of all individuality. On the other hand, 
it seems absurd to spend large sums on the education 
of our boys only to unfit them for life. 

During the present discussion of the question of 
the acclimatisation of the aniline dye industry in 
this country nothing struck the lay observer so much 
as the squabble between the chemists and the men 
of business. The scientific men declared that the 
manufacture of these highly scientific products was 
mainly a question for qualified experts; the 
capitalists, however, would have nothing to do with 
a scheme involving the outlay and administration of 
large sums of money unless the enterprise was 
managed exclusively, not by impracticable scientific 
visionaries, but by hard headed commercially trained 
men of business. And yet it is to the visionaries that 
the progress of science is largely due, to the inventors 
with a seeing eye. 

The German attitude is totally different. It is not 
by cribbing, cabining, and confining the scientific 
brain that the scientific industries of that country 
have been created and fostered. On the contrary, 
the large manufacturing concerns of Germany spend 
money like water on original research, often without 
much immediate prospect of economic benefit. 
Some of them maintain institutions entirely devoted 
to experiments, where highly trained specialising 
experts develop new ideas and processes and are 
even able to carry them out on a small manufacturing 
scale, without any attempt at profitable, immediately 
useful work. In the same way the famous Badische 
Anilin and Sodafabriken employs a large staff of 
highly paid research chemists from whom no practical 
results are expected. Their duty is to evolve new 
ideas. So beneficial has this policy proved itself to 
be that it has found imitators in that most practical 
of profit-making countries, the United States, where 
large concerns now have their development depart- 
ments. 

In other words, Germany is for all practical pur- 
poses a highly efficient social machine, with all its 
component parts working effectively together for the 
production of one commonly universal result— 
national wealth. Nothing else exists, nothing else 
matters, this is the sole ideal, this is what is meant 
by Kultur, and the means by which this grand result 
shall be brought about is the subject of attentive, 
scientific, absorbing study. The acquisition of 
wealth is the one thing worth living for, the one thing 
worth studying. The German people are an earnest, 
single-eyed, whole-hearted nation of mammon wor- 
shippers. 

For this reason the German cannot find it in his 
mind to waste his time on sport, on hitting a ball. All 
attempts to introduce games into the country have 
had for their object the improvement of the race ; 
hence its increased efficiency as a wealth-producing 
machine, and they have consequently been animated 
by the, from a German point of view, most virtuous 
motives. The mere frivolous love of sport for its 
own sake can find no congenial soil in the Vaterland. 

Such are the people we are up against. The more 
they are crushed, the harder will they work, the more 
will they combine to co-ordinate all things in heaven 
and on earth to be the source of their one ideal and 
only salvation, national wealth. 

in order to meet the competition which may be 
expected to arise after the present war is over we must 
put our house in order, we must become efficient, 
as Lord Rosebery warned us not so long ago. We 
must mobilise all the intellectual forces of the country, 
harmonise them, bring them into line in order that 
they may all work together in bringing about the 
great result which it is our duty, nay our national 
mission to accomplish, the emancipation of the world 
from bondage. We have been the pioneers of freedom 
throughout the globe, we have abolished slavery, 
we have fought against political tyranny, we must 
now defeat the economic tyranny of a soul-destroying 
doctrine ; we must destroy Kultur. THE ENGINEER 
was one of the pioneers in the movement which in 
those days was called the fair trade movement. 
Since then some of our leading statesmen have been 
in favour of tariff reform. No doubt after the war 
is over some drastic fiscal measures will have to be 
adopted against the defeated nation. But we venture 
to submit that that will not be enough. Not only 
should we reform our tariff, we should reform our- 
selves. We should discipline our workers by making 
them understand that their interests and those of 
capital are, nationally speaking, identical, and not 
hostile to each other; and we must endeavour to 
bring about a co-ordination of trade and science. 
These two forces distrust each other to-day quite as 
much in many respects as do capital and labour ; but 
a house divided against itself cannot stand. The 
man of business. must look to the trained man of 
science for inspiration and assistance, and not treat 
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him with a suspicion and contempt which is barely 
even decently concealed. We must prepare for the 
greatest fight of modern times, for industrial com- 
petition with an intelligent and desperate enemy, who, 
after having been thoroughly defeated in the domain 
of military warfare, will concentrate all his efforts 
in defeating us in the field of peaceful commercial 
rivalry. To meet those efforts we must organise all 
our latent strength, unite all our forces, and make 
up our minds with all the dogged determination for 
which we used to be so famous as a nation, that we 
shall win. We must sink our minor internal differ- 
ences, and, presenting a solid front to the enemy, 
encourage every part and section of the community 
to do its best and to work together for the good 
of our country, whose noble record in the past should 
stimulate us to still greater efforts in the future. 
We are living in times far more momentous than those 
of Queen Elizabeth, when we destroyed the power of 
Philip of Spain, or those of Napoleon, when we 
resisted and brought to his knees the would-be dictator 
of the world. For when the present war is over we 
shall have to make good, we shall be called upon to 
prove our ability to maintain the great position in 
the community of nations which we have hitherto 
held and which we were on the point of losing. Above 
all things, should we be careful not to divorce imagina- 
tion from fact, ideas from work, poetry from prose. It 
has been by applying the poetic inspiration of the 
thinker to the practical prosaic affairs of the work-a-day 
world that America has made herself great. By methods 
somewhat analogous shall our splendid traditions be 


Pig. 15-THE GOODWIN BARSBY ACME ROCK BREAKER 


preserved and the bright promise of a glorious future 
turned into an assured and demonstrable fact. 
The general ideas of the man of culture and science, 
and the humdrum common sense of the prudent trader 
must go hand in hand and mutually aid each other if 
we are to become truly great, and if we are to hold 
our own in the coming struggle for existence. 








BRITISH PORTLAND CEMENT MAKING 


MACHINERY. 
No. IV.* 
RAW MATERIAL AND CLINKER CRUSHING 
MACHINES. 
Another firm which does a large business in 
machines for crushing raw materials and _ burnt 


clinker is that of Goodwin, Barsby and Co., of Leicester. 
This firm constructs machines of the reciprocating 
jaw, gyratory, and roll type, and we give below 
descriptions of all three patterns. The first with 
which we shall deal is of the jaw type and is called 
by its makers the “Acme” rock breaker. It is 
illustrated in Figs. 15 and 16, and for it it is claimed 
that it is an improvement on machines working on 
the Blake principle, in which the operating jaw 
simply swings backward and forward. Our readers 
will observe in what respect the machine differs from 
others by means of the following description. The 
working shaft A of the machine is carried in bearings 
in the sides of the frame L. On it at each end outside 


* No. III. appeared February 26th. 








the frames is keyed a heavy fly-wheei, to one of which | 


is bolted a pulley. 
provided with an excentric or cam, which works in 
a bearing in the upper part of the jawstock B. There 
is a further shaft C, which is arranged crosswise in 
the machine parallel to the working shaft A. This 
shaft C takes its bearing through the side of the lower 
part of the main frame. 
outside caps and also by the wedge D and the wedge 
block E, which is grooved to receive it. Bearing on 


it on the side remote from the wedge is the pitman F, | 


which is provided with a renewable toggle plate G, 
the rounded end of which works in a groove in a hard 
steel bearing piece H let into the bottom of the 
swinging jawstock. 


The shaft C is not a working shaft, but is more in | 


the nature of a gudgeon pin, and it serves two pur- 
poses besides acting as a shaft, one of which is to 
transmit some of the stresses set up during crushing 
to the back of the frame L through the wedge block E 
and the wedge D, the other being to regulate the 
size of the material being crushed or to take up any 
wear which may have occurred. For this purpose the 
shaft is made excentric, so that when it is revolved 
in one direction or the other by means of the lever M 
working in the quadrant N the pitman F—and hence, 
of course, the swinging jaw B—is pushed away from, 
or allowed to approach nearer to the fixed jaw face 
Q at the right-hand end of the frame as shown in 
the drawing. When the necessary adjustment has 
been made the wedge D is drawn up so as to bring 
the wedge block E again into contact with the shaft C. 
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MAIN FRAME BEARING 





It is kept in position by | 


Between the bearings the shaft is ! 


down and to prevent it from clogging in the machine, 
This, it is pointed out by the makers, is a most 
useful feature, especially when the material being 
dealt with is wet or of a sticky nature. In no 
place and at no time during a revolution does the 
swinging jaw move in a straight line. It works in 
curves. The shaft A takes the thrust when the 
stone is being broken between the top parts of the 
jaws. This shaft also shares the stresses with the 
shaft C when the stone is being broken by the lower 
parts of the jaws. 

We have spoken all through the foregoing of stone 
being the material to be broken. The machine js 
equally suitable for breaking up lumps of cement 
clinker. The fixed and movable jaws have detach. 
able faces Q and P. These faces, which are serrated, 
are sometimes made of manganese or other ard 


| steel and sometimes of chilled cast iron, depending 
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on the nature of the material to be broken. 

A drawback rod R is provided to hold back the 
bottom of the jawstock B on to the nose of the tovvle 
plate G where the latter rests in the toggle groove H, 
The rod is fitted with an adjustable spring S anid is 
provided because when the machine is running e1))ty 
at full speed with a tendency to race slightly, the jaw- 
stock, if the rod were not there, might jump forward 
from its point of rest on the nose of the toggle plate, 
which might then fall and put the machine out of 
action. To guard against the possibility of accident 
through the toggle plate and pitman dropping, 
which would allow the jawstock to swing backwards 
and possibly do damage, the lift rod J, which is con- 
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The action of the machine is distinctly interesting. 
The swinging jaw gives two separate blows in each 
revolution. The first of these takes place just after 
the jawstock has reached its highest point under the 
action of the cam on the shaft A. The top part of 
the jaw is brought suddenly closer to the fixed jaw 
face, with the result that the larger material in the 
upper part of the jaw opening is crushed and falls 
lower down. Just at the moment when the excentric 
or cam on the shaft A comes over the top centre the 
jawstock B commences to fall as well as to approach 
the fixed jaw, and this naturally increases the force 
of the blow given, since the weight of the jawstock 
is brought into play. At this moment, too, it may be 


mentioned in passing, the bottom of the jaw begins | 


to open out and allows the material broken during 
the preceding revolution of the machine to fall down 
on to the shoot O. The second blow is delivered just 
after the cam on the shaft A has passed the lower dead 
centre, and in this case the bottom part of the swing- 
ing jawstock is made to advance towards the fixed 
jaw face and the material between the lower parts 
of the jaw faces is broken into pieces small enough 


to fall down between the two faces of the jaws. As | S t ; 
| provided on the inside and outside with Babbitt 


the jawstock begins to rise and the angle of the toggle 
plate makes the bottom of the jaw opening close, the 
top of the jaw opens and continues to do so for a 
quarter of a revolution of the shaft A, when it begins 
to close again. This opening out permits the material 
which is being fed into the machine to slip down a 
little way between the jaws, and so the process goes 
on. By the peculiar motion of the jawstock a clearing 
action is set up, which tends to drag the material 
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Fig. 16—-THE GOODWIN, BARSBY ACME ROCK BREAKER 


trolled by the spring K, is provided. In operating 
the tension on the two rods is carefully adjusted so 
that they work harmoniously together. 

For purposes of stock the firm makes no less than 
nineteen sizes of this machine, the feed openings 
varying from 8in. by 6in. to 30in. by 18in. The 
horse-power absorbed by the smallest size is from 
2 to 3 and by the largest size from 22 to 24. The 
weight of the largest machine is 18} tons. 

For those who prefer the gyratory form of crusher 
Messrs. Goodwin, Barsby supply a series of machines 
of that type. A view and a section of one of them is 
shown in Figs. 17 and 18 respectively. The con- 
struction of the machine is well shown in Fig. 18. 
The driving shaft A has on it a pulley B, and keyed 
to its inner end is a toothed bevel pinion C, which 
meshes with a cast steel bevel wheel D. This wheel 
is attached to an excentrie hub or bush E, so that the 
revolution of the shaft A causes the revolution of 
the bevel wheel E and of the excentric hub EK. The 
wheel is attached to the hub by bolts and three friction 
rings made of hard steel ane arranged between the 
underside of the hub and the top of the bottom plate 
of the machine. The hub is turned and bored and 


metal faces. The vertical crushing shaft F is carried 
in the hub. It is provided at the bottom with a mild 
steel toe piece G, which is turned all over and is 
secured in position with a centre pin and zine. This 
toe piece works on a mild steel button H, which, as 


| the hub revolves, gyrates on the turned face of an 


adjusting plunger J, the function of which will be 
described later. 
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The crushing shaft F is in reality a lever having its 
fulerum at the top, where it is held practically 
stationary in a bearing bush, which is arranged to 
allow of slight movement. The lever action, is set 
up when the shaft is made to gyrate, as it is evident 
that it will do when the machine is at work. Near 


The crushing head is also prevented from revolving 
round the shaft by zinc being poured into the six key 
seatings formed in the shaft and in the head. The 
crushing head comes inside the top portion of the shell 
of the machine, which is fastened to the bottom shell 
by means of bolts. The top shell is lined inside with 




















Fig. 17—THE GOODWIN, BARSBY GYRATORY ROCK BREAKER 


The firm makes nine sizes of these crushers, the 
particulars of which are set out in the table below. 
Each of the machines has, it should be explained, 
three feed openings. In the smallest size these 
openings are 5in. by 12in. This, it is explained, 
should be equal to one 36in. by 5in. jaw crusher, 
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Fig. 18-THE GOODWIN, BARSBY GYRATORY ROCK BREAKER 
































Fig. 19—GOODWIN, BARSBY_SINGLE-DRIVE CRUSHING ROLLS 


the top of the shaft F is fitted a taper cone, which 
consists of upper and lower portions N! and N of 
specially hard steel. For fastening the latter the top 
of the crushing shaft is made conical and is provided 
With six key seats. The insides of the sections N1 and 
N are cored to fit the shaft, and key seats are provided 
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specially hard steel liners or “‘ concaves,” which are 
secured to the shell by means of zinc. These liners 
are each in two pieces in their depth. 

A spider is attached to the top of the top shell by 
bolts, and to the flange of the spider a loose cast iron 
hopper is also secured by bolts. The central boss of 
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Fig. 2I—GOODWIN, BARSBY DOUBLE-DRIVE CRUSHING ROLLS 


to correspond with the key seats in the shaft. The | the spider is bored out and fitted with a gun-metal | 


Fig. 20—GOODWIN, BARSBY DOUBLE-DRIVE CRUSHING ROLLS 


|or three separate 12in. by 5in. jaw machines. 











Approximate 
Size ofeach) quantity broken | Approximate | Approximate 
of three per hour to pass | power weight of 
openings. 2}in. ring. required. machine. 
Inches. Tons. Horse-power. Tons. 
5 x 12 4 to 8 5 to 8 2 
6 x 14 6 to 12 6 to 10 3} 
7x 15 10 to 20 1l0tol5s | 6 
8 x 18 15 to 30 15 to 20 9 
10 x 20 25 to 40 25 to 30 124 
11 x 24 30 to 60 30 to 40 17 
14 x 30 75 to 125 75 to 85 30 
18 x 42 125 to 200 125 to 135 40 
20 x 36 200 to 600 150 to 165 35 


We have already in a previous article referred to 
the larger output for a given power in a given time 
of the gyratory machines as compared with jaw 
crushers. Another point in their favour is worthy 
of mention ; it is that as the action of the gyratory 
crusher or breaker is continuous, the machine is com- 
paratively free from vibration and may consequently 


| be fixed on a structure on which it would be unwise 
to work a jaw type machine having the usual recipro- 


cating action. 
The action of the Goodwin machine will be clear 


apie of the latter above the cone formed by N and | bush or box for supporting the top end of the | from the drawings. It will be seen that as the excen- 
A Loonies with threads of two diameters and two | crushing shaft F, as already mentioned. This bush | tric bush is revolved by the horizontal shaft a gyratory 
baal dese on these prevent the cone, or crushing | is provided with a steel set pin and the top of the | movement is given to the crushing head, the periphery 

Pad, as it is called, from rising upwards on the shaft. | bush is fitted with a cap. 


| of which is therefore made continuously to approach 
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and retire from the face of the hard steel lining of | fitted relief springs, through which the adjusting 
the upper shell. The cone gets an amount of move- | screws pass. The number and character of the 
ment relative to its distance from the excentric bush springs is varied to suit the size of machine and the 
or hub E, to which the bevel wheel D is keyed, and | particular work it has to do; but the makers claim 
to the amount of excentricity on this bush. Neither | that the strength of the steel frame is such that it will 
the shaft nor the cone it carries revolves. The | permit of the springs being discarded and the bearings 
size of the material crushed can be varied in the | kept rigid if so desired. In the machines in Class IT., | 
following manner. | a drawing of one of which is given in Fig. 21, each 
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Fig. 22-METHOD OF FIXING ROLL SHELLS 


Mention was made above to the adjusting plunger J. 
The method of adjusting this plunger will be readily 
understood. The gear consists of a vertical screw K, 
which passes through and is actuated by a worm 
wheel L. With the latter meshes a worm M, which is 
manipulated by means of a hand wheel. As the 
plunger J is raised or lowered the shaft, and with it, 
of course, the crushing cone, is also raised and lowered. 
This has the effect of altering the distance between 
the cone and the hard steel lining of the top shell. 
It will be evident that in this way the size to which 
the material is crushed may be varied. It is claimed 
that no other machine of this type has as great a 
range of adjustment as has the “‘ Goodwin Gyratory ” 
breaker. 

The jaw and gyratory crushers may be adjusted 
to reduce the stone to pieces which will go through 
@ 2hin. ring. For finer reduction than this, the firm 
supplies numerous types of crushing rolls. of which 
we have chosen two for illustration. These are 
known as the Type B, Class I., and Type B, Class IT., 
machines. These are shown in Figs. 19 and 20 respec- 
tively. But little description of these machines is 
needed. They are both intended for the reduction 
of the very hardest materials to smaller sizes and are 
therefore suitable not only for rock, but for clinker 
as well if required. Though they are designed and 
built so as to be capable of working continuously 
and of withstanding the hard usage met with in work 
of the nature they have to undertake, they are made 
in sections so as to simplify transport. The chief 
difference between the two classes of machines lies 
in the fact that in Class I. there is only a single drive, 
while in Class II. both rolls are driven. In Class I. 
there is only one fly-wheel, which serves as a pulley 
as well, and the two wheels are geared together by 
means of toothed wheels of equal size keyed to the 
shafts at the ends remote from the fly-wheel. 
This type of machine is suitable for most cireum- 
stances met with, and is the more convenient since 
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roller is direct driven by a separate belt running on 
a pulley, these pulleys being made specially heavy 
so as to provide adequate momentum. The machines 
may be fitted with a patented automatic feed by 
means of a hopper as shown in Fig. 20, which is 












the shell is filled up with taper wedges—threc on 
each side of each shell—which wedges fit on the 
feathers mentioned and are held in position by bolts 
passing right through. The object in having these 
wedges in three sections is that above referred to 
namely, to counteract any untruth on the roll sh«|j, 
The steels of which these roll shells are usually mado 
—such as manganese steel—are unmachinable, and 
by having these wedges, should there be unt ruth 
in any portion of the shell, the wedge at the point 
where it occurs may be either drawn up tighter op 
slackened in order to overcome it. 

The ordinary sizes of these machines, made {or 
stock with certain particulars regarding them, aro 
given in the following table :— 


Size of each | Approx. product 


roller, per hour in tons Approx Approx. 

Diam. Length.) crushed from lin. N.H.P weight of 

Inches. down to }in. | required, machine, 
17 10 2 tod | 4 1} 
17 12 2} to 6 5 2} 
19 612 3 to 6} | 5} 24 
22 12 3} to 7 6 3h 
22 14 3} to 7} 7 4} 
24 14 4 to8 7 5 
27 14 4 to 8} 8 6 
27 16 4} to 9 10 7 


A LIMESTONE CLEANING MACHINE. 


As met with in Nature, limestone is frequently 
mixed with a quantity of clayey matter which is in 
excess of that required for forming the correct mix- 
ture for making Portland cement. 


This clay has to 
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Fig. 24—END VIEW AND DETAILS OF LIMESTONE CLEANING RUMBLER 


designed to ensure a steady and continuous stream 
across the whole surface of the rolls. 

The renewable roll faces or shells may be of special 
chilled iron or of manganese or other very hard and 
tough steel according to requirements. The method 
of fixing these shells to the shafts is interesting. It 
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Fig. 23—LIMESTONE CLEANING RUMBLER 


only one driving belt is necessary. The teeth of the , is illustrated in Fig. 22, and it has been devised in 
gear wheels are made deep so that a good range of | order to enable any small unevenness on the roll shell | 
adjustment is afforded. The method of adjusting | to be taken up. The shaft, as will be seen, is fitted | 
the distance between the rolls is quite evident from | with a sleeve,‘on which there are cast three feathers. 
The thrust and bearing | On the inside of the roll shell, which, it will be 

observed, tapers towards the centre internally, there 
are also cast three feathers or projections. The inter- 
vening space between the sleeve on the roll shaft and 


the view of the machine. 
blocks are shaped out, both top and bottom, to 
receive the frame bars, which are held in position by 
frame caps. 





Behind the movable roller are usually 


| as a bed plate, by means of screws D. 


be removed and various methods are resorted to, 
one of these being to make the raw material on its 
way to the crushers pass down over a grid formed of 
steel rails or joists spaced some little distance apart. 
and arranged in the form of a fan. Such a method 
as this, however, is only in the nature of a makeshift 
and is not always thoroughly successful, as much 
stone as clay frequently being passed down between 
the bars of the grid. . 

A method of doing the work mechanically has 
been jointly devised and patented by Messrs. 1. 
Lister-Kaye and Charles E. Blyth, and the machine 
is being built by Goodwin, Barsby and Co. Seeing 
that the machine is intended for doing its work imme- 
diately before the raw materials are fed into the 
crushers, it is opportune to describe it at the present 
moment. It is illustrated in Figs. 23 and 24, the first 
of which gives a side view and the second an end view, 
together with certain details, both views being largely 
diagrammatic. The body of the machine is made 
up of longitudinal bars A secured to rings B; these 
rings are of steel and are of varying diameters, so 


'that when the longitudinal bars are fixed to their 


internal peripheries the “ cylinder’ thus formed by the 
bars is tapering in shape. As the bars constitute in 
part the periphery of the whole length of the taper 
‘cylinder,’ they are, of course, spaced at a greater 
distance apart at that end of the cylinder where the 
diameter is greatest than they are at the other end 
of the cylinder. The transverse section of the cylinder 
as shown in the drawings is in the form of a circle, 
but the inventors point out that it may also be in 
the form of a triangle, square, or polygon, different 
shapes being used according to the material to be 
treated in the cylinder and its condition. The 
cylinder is erected so that the larger end is at a slightly 
higher level than the smaller end—the angle of 
elevation being about 5 deg.—so that material fed 
into the larger end will, when the cylinder is revolved, 
tend to make its way towards the smaller end. 
The rings B form riding rings or tires, one being 
arranged near each end of the cylinder. Each rests 
on a pair of rollers C carried in bearings which are 
capable of adjustment on horizontal joists E, which act 
At the larger 
end of the body is fitted a circumferential toothed 
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ring F, and meshing with this there is a pinion G 
carried by a shaft H, which is revolved by bevel 
gearing wheels J, K. Thrust rollers L are provided 
to abut against the lower sides of the riding rings 
and thus to prevent the cylinder sliding downwards. 

These thrust rings are also adjustable by screws M. 

Iu operation the raw material is fed into the 
machine at the larger and higher end and the cylinder 
is revolved. As the revolution continues the pieces 
of material are caused, by the unevenness of the 
internal periphery of the cylinder arising from the 
longitudinal bars being spaced some distance apart, 
to tumble about and to fall and rub one against the 
other, so that the softer materials, such as the shale 
and clay, are broken up and fall away from the harder 
limestone. If it be found that the nature of the 
material being treated is such that the pieces are not 
sufficiently moved about under the action of the 
uneven periphery of the cylinder alone, steel plates 
or blades or other projections may be fitted to the 
inside of the cylinder, and these projections may be so 
arranged and placed that they may either assist or 
impede the progress of the material through the 
cylinder. 

“As the cleaning of the stone is taking place in the 
manner described, and the softer clay and shale is 
broken up into more or less small pieces by collision 
with the larger and harder pieces of limestone, these 
smaller pieces are forced through the spaces between 
the longitudinal bars and drop from the cylinder, 
while the cleaned limestone, being in too big pieces 
to go through the spaces, travels to the far end of 
the cylinder and is there discharged through the 
opening. The spaces between the longitudinal bars 
are purposely arranged to taper from the feed end to 
the discharge end for several reasons. In the raw 
mixiure the soft clay and shale are in relatively large 
pieces. These can at once fall through the wider 
spaces. As the limestone is being cleaned in its pro- 
gress down the cylinder the shale and clay is detached 
in smaller pieces, and hence narrower spaces between 
the bars are sufficient for allowing the pieces to escape. 
Further down still, when the shale and clay are practic - 
ally all detached and screened from the limestone, 
leaving the lumps of the latter to come in direct con- 
tact with one another, it might happen that these, 
too, might become broken up, and if it were not for 
the gradual diminishing of the space between the 
bars of the cylinder the broken pieces of limestone 
inight escape. A machine of this type has, we under- 
stand, been in operation in a cement works for some 
considerable time and has given every satisfaction. 








OUR MINERAL STATISTICS. 


FOLLOWING our usual custom we give herewith a 
review of Part III., ‘* Output,’ of the Mines and 
Quarries General Report and Statistics for 1913 
reference to the coal and iron trade figures being 
excluded. Although in recent years we have com- 
mented on the late appearance of the complete 
statistics—a general summary being published earlier 

we are not surprised, taking all the circumstances 
into consideration, that a further record in apparent 
dilatoriness has been achieved. Strictly speaking, 
of course, this brief reference to the war is all that 
is permissible in a review of figures relating to the 
year before last ; we propose, however, to expand 
our legitimate function somewhat, and to refer 
casually to the influence which the war is having 
upon certain of our mineral industries, though we 
shall not be able to quote authoritative figures until 
the statistics for 1914 and 1915 see the light. 

Now that the Government has expressed willing- 
ness to come to the aid of the aniline dye industry, 
and in view of the fact that certain other industries 
are being freely mentioned as suitable recipients of 
similar aid, it is not altogether an improbability 
that the exploitation of promising mineral deposits 
may receive some much-needed Government assist- 
ance. Besides the Commissioners of Woods and 
Forests, we have the Royal Dukes of Lancaster 
and Cornwall, and quite a new departure in the way 
of participation in the risks of mining was made 
when his Grace of Cornwall subscribed to the new 
capital of the Phoenix Tin Mine. Something of the 
same sort with regard to the lead mines of the Duchy 
of Lancaster in Derbyshire would, we feel sure, be 
much appreciated locally. The revenues of these 
duchies are, of course, personal, and investments are 
not controlled by Parliament. The Commissioners of 
Woods and Forests are, however, directly responsible 
to Parliament for their disbursements, and-one can 
foresee difficulties if proposals for the expenditure of 
inining royalties derived from North Wales upon 
exploration work in the Principality were seriously 
brought forward. In North Wales the main problem 
1s not the search for new deposits of lead ore, but 
rather the provision of capital for developing drainage 
adits, whereby the economical exploitation of proved 
deposits can be facilitated. At one time it looked as 
if the attitude of the Commissioners of Woods and 
Forests would wreck the now successful enterprise 
of the Glasdir copper mine in Merionethshire, as 
this low-grade property can only be worked at a 
profit by the aid of its gold and silver contents. 
At first it was sought to appraise it as a precious 








metal mine, which it is not, and it is satisfactory to 
note that terms quite satisfactory to the proprietors 
have been arrived at in the last few years. The 
foot-note relative to this mine on page 241 of the 
Report gives important information concerning the 
content of gold and silver in the concentrates from 
this mine ; absence of such information in the returns 
of earlier years was a matter on which we com- 
mented adversely at the time. 

With regard to metallurgy, a good deal has already 
been said in the Press about our failure to deal with 
the zinc-lead concentrates now produced so largely 
in Australia, and the great bulk of which goes—or 
went—to Germany for treatment. There is no 
use denying that the Germans have long had 
greater skill and facilities for dealing with low- 
grade or complex ores. Higher grade concen- 
trates are now, however, being produced, and if 
the determination to sink the necessary capital were 
come to, there would be no reason why with capable 
management those ores should not be successfully 
smelted in England. We say “capable manage- 
ment’ because it has been impressed upon us by 
an emissary from Australia who is going into the 
matter that at some, at any rate, of our important 
smelting centres the methods mainly in vogue are 
those which have come down to us from our grand- 
fathers, an ipse dixit which may conceivably be 
challenged. The fact that the greater part of our 
home production of zine blende goes to Belgium for 
smelting, must not, we may remark, be put down as 
reflecting in any way upon our Swansea smelters ; 
it is due to the circumstance that the Nenthead and 
Carshield mines in the Alston Moor district of the 
North of England are worked by the important 
Vieille Montaigne Company, of Liége. No doubt 
this shipment of zine concentrates has been adversely 
affected by the war, though it is sincerely to be hoped 
that the mining operations will not be curtailed, as 
the welfare of the district is so largely dependent 
upon them. 

Turning to another matter, the figures for the 
imports of silver ore which are lumped with those for 
silver in imported lead and copper, show a total 
value of £1,175,206, against £1,546,176 for 1912, 
the reduction being generally distributed over the 
countries of origin. Though it is not possible to 
extract detailed information from the lumped figures, 
it may be said that we have received a larger amount 
of silver ore than usual from Mexico during the last 
two years owing to the Mexican smelters having to 
close down on account of the unsettled state of the 
country. In fact, early last year our smelters were 
not in a position to take further shipments for some 
time. As a set off to this there has been a reduction 
in the imports of argentiferous pig lead from Mexico, 
large quantities of which go to the Tyne district to 
be desilverised. As regards value of silver exported 
to England, Mexico has in late years taken precedence 
over Australia for first place, though ten years ago 
Australia sent us six times the value that Mexico did. 

A general glance at the detailed statistics do not 
show any startling developments in British mining ; 
as usual, some old-established mines of secondary 
importance have dropped out of the lists, while 
others have been reopened to take their places. 
Despite the satisfactory price of the metal, lead 
mining developments have been few, and only on the 
small scale. It is interesting to note the revival 
of copper mining in Derbyshire and Argyllshire, 
as also the marketing of witherite, the carbonate of 
barium, in Flintshire, this mineral up to now having 
been obtained only in Northumberland and Cumber- 
land. The only important alteration in the output 
of metallic ores is in the case of iron, a rise of over 
two million tons being notified, and this coupled 
with an increase of over a million tons of imported 
ore, testifies to the improved condition of the iron and 
steel trades. 

Turning now from the general to the particular, 
we proceed to make a few comments on the more 
important ores and mineral products in alphabetical 
order. Commencing with arsenical pyrites from 
mines, we note the stupendous drop in the Cornish 
output from 2450 tons in 1912 to 35 tons in 1913, 
aithough it may be said that variations of almost 
equal magnitude have been noticed in former years. 
The crude and refined arsenic—arsenious acid—pro- 
duced at the tin and copper mines by calcination 
was 1695 tons against 2194 in 1912. A new record 
has been achieved in the output of barytes, the 
figure being 50,045 tons against 45,377 tons in 1912, 
or equal to more than twice the quantity mined and 
quarried a decade ago. Probably this mineral will 
derive more benefit from the war than any other on 
the British list, though we are open to correction on 
this point. To the approximate world’s output of 
barytes of 175,000 tons, Britain and America each 
contribute about 50,000 tons, the next producers of 
importance being Belgium with 32,000 tons, Prussia 
24,000 tons and France 14,000 tons. No doubt owing 
to the cessation of Belgian and German exports, 
numerous inquiries for barytes have come to British 
producers in the last few months, and it is reasonable 
to suppose that our output will establish a new record, 
though in certain quarters we have come across 
great diffidence as to extension of plant owing to fear 
that the accession of business will only prove to be 
temporary. We cannot afford space to argue this 
point, which, we may remark, cannot be devoid of 





interest to a county like Derbyshire, which, with the 
mineral of common occurrence, produced a grand 
total of 11 tons in 1913! In saying this we must not 
be taken as expressing the opinion that a source of 
wealth is being ignored in the county named, or that 
the facilities for economical production are at all 
equal to those obtaining in other counties ; we merely 
suggest that at a time when nearly all other producing 
centres are going ahead, it might be worth while 
for Derbyshire to show a little more animation and 
interest. The Shropshire mines, with 13,712 tons, 
are the largest producers, closely followed by the 
Co. Cork mines, with 13,110 tons. Of individual 
mines producing sulphate of barytes, the New 
Brancepeth of Durham retains first place, with 4610 
tons, while the Snailbeach of Shropshire comes a 
good second, with 3734 tons, compared with 2741 
tons in 1912. With regard to carbonate of barytes, 
the output at the Settlingstones Mine in Northumber- 
land was 7728 tons against 8636 in the preceding year. 
Leaving this topic, we note that the production of 
china clay and stone, the important earthy minerals 
derived from Cornwall, shows a setback with 905,432 
tons against 936,494 tons in 1912. 

Proceeding now to the consideration of copper, a 
branch of mining of much greater importance in 
the past, we note that the amount of ore produced 
was 2569 tons against 1787 in 1912, the increase 
being mainly due, as foreshadowed by us last year, 
to greater activity at the Glasdir Mine, Doigelly, 
this mine, with 1475 tons, being now easily the 
largest British producer. It is remarkable with 
what pertinacity copper mining is pursued in Great 
Britain, every year seeing the notification of new 
ventures to take the place of those which have 
dropped out of the list. In the present statistics we 
note three promising newcomers: The Britannia, 
of Carnarvonshire, with 124 tons of 7.7 per cent. 
ore; the Otter, of Argyllshire, with 245 tons of 
14.7 per cent. ore ; and the Snelston, of Derbyshire, 
with 57 tons of 4.7 per cent. ore. As these percentages 
refer to the dry assaye, 1.3 percent. should be 
added to give the real copper content. With regard 
to the Snelston ore, we may say that the figure 
refers to a complex lead and copper ore marketed in 
the initial stage of mining before the erection of any 
dressing plant. This mine is situated on an inlier 
of carboniferous limestone in the triassic marl at a 
considerable distance from the well-known lead- 
mining districts, and it is the only place in the county 
where copper is known to occur in more than traces. 
The mine has been idle since }872, when it was worked 
in very primitive fashion, and nothing is known as 
to the prospects of the lode, either in length or depth. 
The copper occurs as malachite, and is mostly found 
complex with galena and cerussite, which accounts 
for the inclusion of the mine in the greatly attenuated 
present-day list of Derbyshire lead mines. The 
Snelston Mine, we may remark, is not many miles 
from the erstwhile famous Ecton Copper Mine on the 
borders of Staffordshire and Derbyshire, where large 
pipes of solid ore were worked for many years, to the 
great profit of the Dukes of Devonshire. 

Passing on to fluor spar, we note an output of 
53,663 tons, a rise of 6000 tons odd on the year 
before. The American import duty of 3 dols. put 
on under the Taft régime, though it reduced the 
Derbyshire exports to the United States, by no 
means killed them, and now that this duty has been 
taken off, it is not surprising that increased activity 
has been the order of the day, both in Derbyshire 
and Durham, an activity that will be reflected in the 
returns for 1914. It is noteworthy that all the 
increased output in 1913 came from Derbyshire, 
where the mineral is still largely obtained from waste 
mine heaps and open works, at a cost which cannot 
be touched elsewhere in England, or in the world 
for that matter. It should be stated, however, 
that the average value of the mined fluor of 
Durham is higher than the average of the 
Derbyshire output. Both counties produce small 
quantities of a high-grade spar, which fetches prices 
considerably in excess of what might be supposed by 
a casual glance at the column “ value at the mines.”’ 
Gold mining in Wales continues on the down grade, 
the yield in 1913 from the one small mine now 
working being valued at only £522. 

Coming now to iron ore, the increased output 
of which has already been mentioned, we find that 
the augmented total has been contributed to by all 
the principal producing districts. With regard to 
the new ventures in North Wales, the Bettws Garmon 
mine of Alfred Hickman, Limited, shows the decreased 
yield of 9300 tons against 12,900, while the Abergale 
mine of the Bell Metal Mining Company, Limited, 
and the Bwlch Coch mine at Dolgelly, also show 
decreases. Of the increased import of iron ore, 
totalling 7,442,249 tons, by far the largest amount 
came from Spain, the next countries in importance 
being Algeria, Norway, Sweden, France, Tunis and 
Greece, the most noteworthy increases being shown 
by France and Greece. The large figure of 489,999 
tons for Norway relates very largely, of course, to 
Swedish ore shipped from Narvik. A considerable 
reduction is seen in the imports of cupreous iron 
pyrites, the figures being 781,711 tons against 907,157 
tons in 1912. While the largest supplies are as usual 
drawn from Spain, this source again shows a decrease, 
while Norway has the customary increase of late 
years. The most striking drops are in the case of 
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France from 31,019 tons in 1912 to 30 tons, and in 
‘** other countries *’ from 54,080 tons to 2327. 

With respect to the statistics showing the amount 
of burnt ore treated at the wet copper extraction 
works, we are pleased to notice an estimate relating 
to works not making returns. Henceforward the 
figures will be of more interest than has been the 
case during recent years. In the domain of lead 
mining, the most striking, and withal melancholy, 
feature is the continued decline of the Mill Close Mine, 
Derbyshire, for so long our premier mine, a position 
now easily held by the Boltsburn Mine of Weardale. 
Of the other principal mines, the Queensberry, in 
Dumfriesshire, shows a drop, as also its neighbour, 
the Leadhills mine, while the Halkyn, in Flintshire, 
the old mine which has done so well in the past and 
was supposed to be at the end of its tether, shows the 
respectable total of 1917 tons of ore against 1483 
tons for 1912. Among other Welsh mines, we note 
that the largest producer of recent years, the 
Rhosesmor, now takes second place to the Halkyn. 
In Cardiganshire the total output has risen from 998 
tons in 1912 to 1335 tons, the silver contents of the 
502 tons from the Esgairmwyn Mine being 7379 oz., 
thus coming a good third as regards the proportionate 
yield of silver by British lead to the Trecastell Mine 
in Carnarvonshire and the Great Laxey in the Isle 
of Man. In Shropshire the once important Snail- 
beach Mine has now only a trifling output of lead, 
while the reopened Bog Mine shows the satisfactory 
increased yield of 252 tons. With regard to the 
assay figures for the concentrates of the several 
mines, which although not compulsory are in prac- 
tically every case furnished by the companies, we 
note the continued high level of the Welsh mines 
generally, while important mines like the Boltsburn, 
the Mill Close and the Nenthead, show figures respec- 
tively of 76.6, 74.8 and 76.0 per cent. Results 
such as these in the case of mines under skilful 
management and with up-to-date plant show that 
difficulties not encountered in all districts have here 
to be grappled with. 

Our space is becoming exhausted, and we pass on 
to remark that the Welsh manganese production, 
though of trifling importance compared with our 
imports from Russia, India and Brazil, attained the 
figure of 5393 tons against 4170 tons in the preceding 
year. The output of sulphate of strontia in Gloucester- 
shire and Somersetshire amounted to 18,425 tons 
against 19,370 tons in 1912. The comparative 
scarcity of this mineral in the world generally has 
led of late years to its place in sugar refining being 
taken by barytes, despite the toxic disadvantage of 
the latter. A much more important mineral—black 
tin—now comes up for consideration, and we note 
the satisfactory output of 8355 tons, of the value of 
£960,134, the value being somewhat lower despite 
the increased output, a state of affairs which the 
course of the tin market will have accentuated since 
the period to which these figures refer. The yield 
of wolfram, practically all from Cornwall, was 182 
tons, assaying 60 per cent. tungsten, a slight reduc- 
tion on the preceding year. It will be remembered 
that early in the period of the war, supplies of 
tungsten, which all came from Germany, were cut 
off, and it is satisfactory to note that arrangements 
have now been completed for smelting the ore in 
this country. Uranium ore was produced to the tune 
of 95 tons at the Trenwith Mine, Cornwall, but the 
value was not ascertainable. In 1912 the produc- 
tion was 42 tons. As the Austrian output at 
Joachimsthal has prokaoly been affected by the 
hostilities, an increased demand for British Uranium 
salts may result. Coming, finally, to zinc, the output 
of 17,294 tons represents a slight drop on the preced- 
ing year. While the value of our home production 
was £132,255, the total value of our imports of zine 
ore, crude zinc and manufactured zine was £4,397,752. 
Germany and Belgium being the principal sources 
of supply, the present deficiency from these countries 
has now been largely remedied by imports from the 
United States. Out of our total production, 10,056 
tons came from the Nenthead and Carshield Mines of 
the Vieille Montaigne Company in the North of 
England, the next most important mines being the 
Nentsbury, a near neighbour, with 1188 tons, and 
the Queensberry, in Dumfriesshire, with 1010 tons. 
The most startiing alteration in the case of individual 
mines is the drop in the output of the Great Laxey 
Mine, Isle of Man, from 2050 tons in 1912 to 953 
tons in 1913. The total Welsh output, though now 
of relatively small importance, shows a rise from 
2124 tons to 2601 tons, a newcomer—the Hafna, of 
Llanrwst—being responsible for 389 tons. The 
exploratory work for zinc ore which is taking place 
in a part of the Kirkcudbrightshire moorlands has 
not yet yielded any startling results, unless we 
include the effect produced upon the writer on finding, 
on the occasion of a visit, that the only language 
understood was Italian. As, however, he is not 
ignorant of this tongue, he gathered that the miners 
had migrated from Nenthead, where Italians have 
long been employed and where various notices are 
printed both in Italian and English. With this slight 
diversion from strict technicalities, we bring this 
somewhat lengthy review to an end. 











THE GERMAN SUBMARINES U8 AND U12. 

Last Thursday afternoon the German submarine U 8 
was sunk in the Channel off Dover, exactly where and 
exactly how we do not know. The official report simply 
says that she was “ finally destroyed’? by the destroyers 
Gurkha and Maori. The nature of the operations leading 
up to her destruction has not been announced, although 
it is implied that a hunt in which twelve destroyers took 
part formed a portion of them. A photograph, the 
authenticity of which we cannot, of course, guarantee, 
has been reproduced in a London daily paper, showing 
the submarine on the surface and destroyers approaching 
her. She is said to be appealing to the destroyers for 
assistance. 

The vessel thus 





accounted for dated from 1909-10, 














CONNING TOWER OF THE U8 

and was of the “‘ Germania ”’ type developed by Krupp’s. 
On the surface she had a displacement of 250 tons and 
when submerged of 300 tons. She had thus only about 
a quarter of the tonnage of the latest British vessels of 
the ‘“‘F” class. Her above-water horse-power was 450 
and her speed 13 knots. Below water her motors of 150 
horse-power gave her a speed of 8 knots. Her maximum 
radius of action was said to be 1200 miles. She was pro- 
vided with three 18in. torpedo tubes and probably with 
two one-pounder guns. Her normal complement was 
twelve, but before she was destroyed twenty-nine officers 
and men were rescued from her. This fact is a little 
curious, and it is just possible that the vessel caught is 
not the one known before the war as the U 8. But assum- 
ing that this is not so, it may be recalled that the vessel 











Us IN KRUPP’S YARD 


was apparently a very promising and valuable unit, for 
in 1911 the German Emperor conferred special distinctions 
on her commander and chief engineer for “the quite 
remarkable performances”’’ she had accomplished. It 
was gathered that these performances consisted of a long 
cruise in bad weather, during which she carried out some 
admirable diving manceuvres. 

On page 256 we reproduce from our issue of December 
Ist, 1911, four views of this submarine while carrying 
out evolutions on the surface. To these we now add two 
other views herewith, one showing the vessel’s conning 
tower and the other showing her whilst lying in 
the basin at Krupp’s yard. It is announced by the 
Admiralty that the Board does not feel justified in 
extending honourable treatment to the officers and men 





forming her crew, and that charges—presumably of pirac y 
—are pending against them. 

The submarine U 12 which was rammed and sunk on 
Wednesday by the “I” class torpedo-boat destroyer 
Ariel was of the same type exactly, so far as is known, as 
the U8. Of her crew of twenty-eight, ten, it seems, have 
been rescued. The earlier announcement of the Admiralt y, 
in which the vessel was reported to be the U 20, and 
in which she was stated to have been rammed and sunk, 
while the crew surrendered, conjured up in a three-ling 
paragraph a romance of the sea which for intensity could 
not be excelled in the space. 

Germany has now lost, officially and admittedly, four 
submarines, the two others being the U 15, sunk by 
H.M.S. Birmingham on August 9th, and the U 18, rammed 
off the Scottish coast on November 23rd. There i is some 
doubt concerning the sinking of the submarines rammed 
by H.M.S. Badger and the collier Thordis. The ramming 
has been admitted by the German Admiralty, but in 
both cases the vessels though damaged are said to have 
returned safely to port. 


HOT BULB ENGINES FOR MARINE WORK. 


A PAPER on the above subjéct was recently read before 
the Liverpool Engineering Society by Mr. James B. Wilk 
The author said that in the majority of cases where engi:ios 
of small power are required their handling and working 
have to be entrusted to handy men, or, if abroad, native 
labour, and with this kind of labour the hot bulb engine 
for heavy duty possesses distinct advantages over any 
other type of oil engine for powers between 15 brake hors: 
power and 500 brake horse-power on a single shaft. Tix 
advantages mentioned were as follows :—(1) Slow running 
to ensure propeller efficiency ; (2) cheap fuel, for economy ; 
(3) simplicity, to meet limitation of native labour; (4) 
reliability ; and (5) low running costs. The chief difficul- 
ties that have come under the author’s notice and which 
have had to be surmounted to obtain the present satisfac- 
tory results are those of (1) obtaining regular supplies of 
clean fuel oil, (2) a tendency to overload the engine, (3) the 
difficulty in obtaining spare parts, and (4) the necessity 
to avoid the use of salt water for the drip for the cylinders. 

The author’s paper concluded with a description of a 
type of towing launch to be carried on steamers for service 
abroad on a coast with a heavy surf beach. The vessels 
have to anchor from one to three miles from the shore, and 
the launches are used to facilitate discharging and loading 
by towing cargo to and from the shore. The leading dimen- 
sions are :—Length, 32ft.; beam, 8ft. 9in.; and depth, 
4ft. 2in. The hulls are strongly built of ;in. steel plating 
with 2in. by 2in. by jin. frames. Four bulkheads are 
fitted, and the engine seating is specially stiffened to reduce 
vibration. A whaleback extends from the bow to the 
after part of machinery space to protect the motor from 
the seas that break over these small craft when running 
close to the surf, also from the heavy tropical rains. The 
machinery consists of a 24 brake horse-power single 
cylinder hot bulb engine. Two tanks are secured to the 
floor of the launch in the forward compartment, each 
having a capacity of forty gallons, one containing the fuel 
oil and the other fresh water. Two service tanks, each of 
eight gallons capacity, with gauge glasses and shut-off 
cocks, are fitted vertically on the bulkhead forward of the 
engine. The supply of fuel and water from the storage 
tanks is pumped up into the service tanks by means of 
small semi-rotary wing pumps, the oil fuel and water being 
gravity-fed through filters to the engine. The reason for 
the adoption of this arrangement is that large supplies of 
fuel can be carried without seriously affecting the stability 
of the launch when the tanks are only part full, and the 
regular supply of fuel to the engine is not affected by the 
severe pitching and rolling that they are subject to. The 
consumption of fuel oil works out at about 1} gallons per 
hour at full speed. 














WAR ITEMS. 


As most of our readers are doubtless aware, the City of 
London National Guard is rapidly developing under the 
able direction of the Commandant, Colonel G. T. B. 
Cobbett, V.D., into an exceedingly well-organised force, 
which will be capable of rendering valuable service when- 
ever called upon by his Majesty’s Government to take 
part in the duty of defending the country, and particularly 
the City of London, or to undertake duties at present being 
performed by Regular and Territorial Forces, which could 
be employed more advantageously at the front. Consisting 
exclusively of men over forty years of age, and including 
more than 2500 members, the National Guard is one among 
many other noteworthy demonstrations of the patriotic 
feelings entertained by all classes of the community. With 
the object of further increasing the scope and practical 
value of the Guard, it has been decided to form in connec- 
tion therewith a Corps of Engineers, comprising members 
of all branches of the engineering profession. We under- 
stand that some of the leading engineering institutions 
have already expressed their readiness to co-operate in 
the formation of the new corps, which will probably be 
divided into units, each composed of professional men 
specially qualified for dealing with classes of work coming 
under the general heads of civil, mechanical, electrical, and 
sanitary engineering. As it is proposed that all members 
shall be skilled engineers, the ‘* individual technical train- 
ing”? undergone by ordinary Royal Engineer recruits 
would obviously be superfluous, and the first duty of the 
corps will be to become efficient, by means of “‘ collective 
training ’’ in ordinary military routine, so as to make the 
body capable of working either alone or in conjunction 
with the main corps in field movements. When efficient 
in infantry and musketry drill the various sections of the 
company will be afforded opportunities of learning and 
becoming familiar with the manner in which the technical 
experience of members can be most advantageously 
utilised in military operations. It is announced that the 
command of the Engineers’ Unit will be taken by Colonel 
C. B. Cassal, V.D., F.I.C., F.C.S., F.R. San. I., late Com- 
manding Officer of the London Brigade Royal Garrison 
Artillery, Territorial Force, and late Commanding Officer 
of the Ist London Royal Engineers (Vols.). Further par- 
ticulars and application forms for membership may be 
obtained from the Adjutant, the City of London National 
Guard Volunteer Corps, 99, Gresham-street, E.C, 
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BRADFORD WATERWORKS. 
No. I. 


{ 

was filled with water in 1866. Lower Barden reser- 
voir was brought into use in 1874, Upper Barden 
reservoir in 1883, and filter beds at Gilstead in 1887. 


Tue water supply of Bradford has, within the last | Storage reservoirs with catchwaters delivering into 
twenty years or so, necessitated some very extensive | them were also constructed at Thornton Moor and 


engineering works, which have been carried out pro- | Stubden. 


gressively, and which, even yet, are not completed. 


As compensation for water taken to 
|'Thornton Moor the Leeshaw and Leeming reservoirs 


up of the area into three zones: low, intermediate, 
‘and high. The whole of the distribution, which has 
| been carried out with success in the face of consider- 
able difficulties, is brought about by gravitation. 
For the low-level supply the valleys of the Wharfe 
and Aire are drawn upon. In the former the waters 
|of the Sandbed Beck, Halton Gill Beck, Joy Beck, 
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Fig. 1—BRADFORD WATERWORKS IN 1892 Fig. 2-PART OF THE NIDD AQUEDUCT 


These works had their inception in the year 1892, 
and during the whole of the intervening period 
between then and now they may be said to have been 
in course of construction and development. 

In order to obtain a proper idea of the complete 
water supply system possessed by Bradford it will 
be necessary to go a little into ancient history. As 
early as 1744 a company with ten shares was formed 
to convey water from Haycliffe Hill, in the township 
of Horton. In 1790 an Act was passed which 
enabled ‘‘ The Company of Proprietors of Bradford 


Waterworks ” to preserve the works made for supply- | 
ing “‘ the township of Bradford in the County of York | 


and part of the township of Little. Horton with cer- 
tain waters flowing from and out of a spring or sough 
in the township of North Bierley, and to enable the 
proprietors to borrow money for improving such 
works.’’ This company was wound up in 1843 and 
the works were transferred to the Bradford Water- 
works Company, which was constituted by Act of 
Parliament with a capital of £44,000 in, 2200 shares 
of £20 each. It paid £4000 for the existing works 


and the remainder of the capital was for the construc- | 
tion of works at Manywells, at the Chellow Dean | 
(lower) reservoir, and at the Globe (Whetley Hill) | 
reservoir, and for laying pipes from Manywells Springs | 
The first contract for | 
a line of pipes to the Globe reservoir was let in July, | 


to the reservoirs—see Fig. 1. 


1844, and the works are still in operation. In 
October, 1855, the Corporation took over the com- 
pany’s undertaking for the sum of £165,000 and also 
became responsible for all liabilities of the com- 
pany, with respect to the existing works, and also 
respecting proposed new works, which included a 
service reservoir at Heaton, a conduit from Barden 
to Heaton, storage reservoirs at Barden and Chelker, 
and compensation reservoirs at Grimwith and 
Silsden. The Heaton reservoir was finished in 1857 
and was brought fully into use on the completion of 
the conduit from Barden in 1860. Chelker reservoir 


were constructed and the Doe Park reservoir was , 


provided to supply compensation for water taken to 
Stubden. Service reservoirs for the high level supply 
were also constructed at Horton Bank—910ft. O.D— 
Brayshaw-—975ft. O.D.—and Idle Hill—750ft. O.D. 

It may here be mentioned that the various portions 


| fe rol 


Berry Ground Beck, Gill Beck, Howgill Beck, Barden 
Beck, Heathness Gill, and Marchup Beck are taken 
into reservoirs and conduits. In the Aire Valley 
the Fish Beck, Holden Beck, Swartha Beck, Clough 
Beck, Spinner Beck, and the Judith-Cliff Beck are 
tapped. In the latter valley there are no storage 
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of the water area of Bradford are built on very different 
levels. The lowest point which has to be supplied 
with water is 200ft. above the sea. The highest 
point is about 1240ft. above that level. Thus the 
‘range is 1040ft., and this has necessitated the dividing 
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Fig. 3—-ELEVATION AND PLAN OF THE ANGRAM DAM 


| reservoirs, and only the daily flow of the streams is 
| available. The length of the conduit from Barden 
reservoir to the Heaton service reservoir is 18 miles, 
and from Barden reservoir to Sandbed Beck—the 
‘most distant stream—4 miles. The elevation of 
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the Heaton service reservoir is, we may add, 523ft. 
above Ordnance datum. 


water, before supplies from the Nidd were available, 
as will be explained later, was derived solely from | 
Manywell Springs, the level of the reservoir for which | 
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| Clough, Deep Dyke, Paul Clough, Sun Hill Clough, 
| Nan Scar Beck, Holden Clough, Harden Clough, 
For the intermediate zone of distribution the | Stoney Hill Clough, and Foster Dyke, in the valley 
| of the Worth. 
level of which is 1028ft. above Ordnance Datum, is 






supply works had grown to a little over two millions 
sterling, and the revenue was £114,843. At the end 
of the year 1914 the capital expenditure amounted 
to some four millions—of which nearly £850,000 has 
been paid off—and the revenue in 1913 was £194,013. 
In the period between 1892 and now the Nidd Valley 


The Stubden reservoir, the top water 


5 miles from the Horton Bank reservoir, to which it 
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Fig. 4—CROSS SECTIONS AND OTHER DETAILS OF THE ANGRAM DAM 


is 677ft. above Ordnance Datum. The high-level 
supplies come from the moors above Denholme, in the 
valleys of the Denholme Beck and river Worth, both of 
which are tributaries of the river Aire. Since the 
Nidd Valley water has been available it has been 
used, in addition to supplementing the intermediate 


The conduits for scheme has been gradually carried out, and it is largely 


is connected by an iron main. 
the important works comprised in this scheme which 


Stubden and Thornton Moor reservoirs to Bond Clough 
at Haworth, the most distant stream, are about account for the increased capital expenditure. 

9 miles long. All places at a lower elevation than Before going on to refer to the scheme in detail 
475ft. above sea level are supplied by the low-level we may say that the Bradford area of supply extends 
Where above that level the supply is either over some 120 square miles, and that the total esti- 


. 


service. 








Fig. 5—ANGRAM DAM—VIEW OF TRENCH, LOOKING NORTH, MAY 12th, 


and low levels, to supply the lower part of the high- 
level zone, a district in which great development has 
for many years been taking place. The principal 
streams tapped are the Stubden Beck and the Foreside 
Beck in the Denholme Valley, and the Bond Clough, 
Rag Clough Beck, Grecnholes Clough, Hard Nese 

















MAROON at ee TIT 





pens 


1908 Pig. 6—ANGRAM DAM—UPSTAND AND OUTLET TOWER, JULY 24th, 1913 


PERE TSAO 


mated population furnished with water is somewhere 
between 450,000 and 500,000, of which nearly 300,000 
are within the actual city area. Places outside this 
area which are also supplied with water are Adding- 
ham, Adwalton, Bingley, Birstal, Burnsall, Calverley, 
Clayton, Cleckheaton, Denholme, Draughton, Drigh- 


from the high or intermediate service. From these 
works, which were in existence prior to the inception 
of the Nidd Valley scheme, and which are shown in 
Fig. 1, the Corporation could rely on obtaining some 
10 million gallons per day. 

By the year 1891 the capital expenditure on water 
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lington, Farsley, Gildersome, Gomersal, Hunsworth, | works, and a service reservoir to contain 32 million | rubble set in cement. 


The greatest depth of water at 


Liversedge, Morton, Pudsey, Queensbury, Shelf, | gallons at Chellow Heights within the city boundary. | the face of the dam is 40ft., and as the foundations 














Fig. 7—ANGRAM DAM, SHOWING GANTRY AND OUTLET UPSTAND, AUGUST lith, 1910 


Shipley; and Wilsden, which all now form part of 
Bradford compulsory supply. The sources of supply 
now at the disposal of the Corporation are the drain- 
age areas of the rivers Wharfe and Aire, the waters 
for which, as mentioned above, are employed for the 


low-level service ; the Nidd supply, which is available | 
over a large part of the three zones in the city and the | 
out-towns ; and the Denholme and Worth, which sup- | 


ply the higher levels of the high-level zone. 
first three and the last two we have already dealt, 
and we now propose to describe at somewhat greater 
length the newer works carried out in connection with 
the Nidd Valley scheme. It will at this point be 
interesting to record the fact that the works previous 
to the year 1863 were designed by Mr. John W. 
Leather, of Leeds. Mr. Charles Gott was responsible 


With the | 


for the works between 1863 and 1875, and Sir Alex- | 


ander Binnie between 1875 and 1890. Since the 
latter date Mr. James Watson has been in charge, 
and it was he who initiated and designed the whole 
of the Nidd Valley scheme, the carrying out of which 
he is now supervising. 


Broadly speaking the works in the Nidd Valley | 


comprise :— 

(a) A large compensation reservoir at Gouthwaite, 
near Pateley Bridge—see Fig. 2—which contains some 
1610 million gallons. It is formed by a masonry dam 
across the Nidd, which, when the reservoir is full, 
impounds the water for a distance of two miles up 
the valley. 

'(b) Sear House intake dam, regulating overflow 
and screening chamber. 


(c) Tunnels, aqueducts, and pipe lines for a total | 
length of over 40 miles, complete with bridges, | 
regulating and controlling valve chambers, made up | 
of 32 miles of main aqueduct and over 8 miles of | propose to give a few words concerning them so as to 


branch aqueducts and intakes. 


The majority of the foregoing works have now been | 
in operation for some fifteen years. Nevertheless, we 


were taken down to as much as 65ft. below the river 
bed there is a maximum depth of 105ft. from top 
water level to the bottom of the foundations. The 
length of the dam and its core walls reaches 1500ft. 
and the thickness at the base is 70ft. The dam rests 
throughout its length on a foundation of hard shale, 
and contains some 80,000 cubic yards of concrete 
and masonry. The necessary excavation amounted 
to 100,000 cubic yards. The top water area of the 
reservoir which the dam forms is about 327 acres. 
The contractor for this work was the late Mr. John 
Best, Edinburgh. Mr. E. 8. Barlow was the resident 
engineer, and he is also the resident engineer on the 
Angram Dam. 


Although the maintenance and upkeep of the dam 
is in the hands of the Corporation the flow of water 
from the reservoir is regulated by the Gouthwaite 
Board of Management, which is composed of riparian 
owners and mill owners for some 20 miles down the 
river. The overflow is carried over the crest of the 
dam through fourteen arched openings, each of 
3lit. 6in. span. These arches support a carriageway 
10ft. wide. The flow of the water is controlled by two 
valve towers, which deliver into culverts 10ft. in 
diameter, and the volume flowing is measured over a 
weir 40ft. long. The valve towers, of which there are 
two, and which are on the inner surface of the dam, 
are of masonry and are lined with cast iron cylinders. 
They contain all the necessary valves and appliances 
for regulating the flow of water. The Corporation 
was fortunate in being able to get material for the 
construction of the dam in a quarry only about 500 
yards away. From this quarry stone of excellent 
quality and of any desired size could be obtained. 
Water was first allowed to rise in the reservoir in 














Fig. 9-ANGRAM DAM—UPSTREAM FACE AND OUTLET TOWER, JUNE 13th, 1911 


make this article more complete in itself. 














Fig. 8—-ANGRAM DAM—UPSTREAM FACE, JUNE 13th, 1911 


(d) Intake dams on various streams delivering into 
the aqueduct. 


(e) Measuring, and screening chambers, filtration | &c., was £240,000. 


The Gouthwaite reservoir was commenced in 1893 
and its total cost, including the sums paid for land, | 
It is constructed of cyclopean ' 


October, 1899, when the dam proved to be quite 
watertight and has remained so. Each year the 
water has flowed over the dam for long periods, on 
many occasions considerably more than 1000 million 
gallons per day having passed safely over the over- 
flow and weir. The water from this reservoir is used 
solely for compensation purposes. The total drainage 
area of the river Nidd above the reservoir is 28,100 
acres, but of this area 18,200 acres are appropriated 
for the water supply of Bradford, as we shall show 
presently, so that the area available for compensation 
is 9900 acres. The supply of water for Bradford is 
derived from the upper reaches of the rivers Nidd 
and Stone, which rise at the foot of Great Whernside, 
one of the spurs of the Pennine Range. Certain 
streams tributary to the Nidd lower down its course 
are also drawn upon. These will.be referred to later 
on. 
Rather more than ten years ago it became evident 
that the time had arrived for the construction of a 
reservoir in order to provide storage for the city and 
out-towns’ supplies—the intake dams on the various 
streams not being sufficient in summer to meet the 
demand for water—and it was decided to construct 
a large impounding reservoir high up in the Nidd 
Valley at a point 14 miles above the commencement 


| of the aqueduct. 


When the Nidd Valley scheme was first sanctioned 


| by Parliament, which was in 1890, it was proposed 


to erect the dam at a point on the river high enough 


| to enable the water to flow to the low-level reservoir 
| at Heaton, whence it would have been pumped up 
| to the higher levels. 


The very next year, however, 
the Corporation again applied to Parliament, and 
sought to abandon the low-level scheme and tb sub- 
stitute for it another in which by making certain 
alterations it would be possible to deliver the water 
in Bradford at a level 325ft. above that contemplated 
in the 1890 scheme, and thus to eliminate the pump- 
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ing. The amended scheme received Parliamentary 
sanction in 1892. : 

For the last ten years and more the work of con- 
structing the Angram dam, which forms this reservoir, 
has been proceeding, and it is now nearing completion, 
the contractors being John Best and Sons, Limited, 
of Edinburgh. The dam is formed of mass concrete 
with large displacers and with masonry facings both 
up and downstream. It is shown in outline and plan 
in Fig. 3, while a section and several other details are 


given in Fig. 4, and several views in Figs. 1 to 5. It | 
of the works was some 195,000 cubic yards, and the 
‘estimated quantity of masonry and concrete built 


has been constructed across the river Nidd, and it 
holds up the waters of that stream and also of the 


of all for convenience in carrying out the works— 
i.e., for keeping river water from the foundations 
and also for carrying flood water past the dam. 
Small intake dams have been built at the commence- 
ment of the by-pass channels, which can be worked 
in such a way that only clean water need be taken 
into the reservoir. The view given in Fig. 11 shows 
the residuum lodge on Stone Beck, which has an inlet 
to one of the bye channels. 

The following particulars are also of interest. The 
quantity of excavation necessary for the construction 








Fig. 10-ANGRAM DAM—DOWNSTREAM FACE, JULY 24th, 1913 


Stone Beck. The amount of water impounded when 
the reservoir is full will be 1,250,000,000 gallons. 
The dam is about 1200ft. long at summit level and 
its greatest width is 130ft. The height from over- 
flow level to the invert of the outlet pipe is 112ft. 
and to the level of the river 130ft. As will be seen from 
Fig. 3 a great deal of excavation had to be carried out 
in order to obtain a good foundation, and at one point 
it was necessary to go down to more than 120ft. below 
the original ground level. Fig. 5 gives a view along 
the trench. The outlet valve tower is a castellated 
structure reaching to about 22ft. above the top of 
the parapet. Its superstructure is octagonal in plan, 
and the valve shaft, which has a cast iron lining 


into the dam was about 258,700 cubic yards. For 
the carrying out of the undertaking the contractor 
installed an extensive electrical plant. All the 
machinery, concrete mixers, cranes, overhead rope- 
ways, workshops, lighting, &c., both on the dam 
and at the quarry at ‘‘ The Scar,’ about two miles 
away from which the stone for the dam was obtained, 
is driven by electric current’ generated by water 
power derived from the rivers Nidd and Stone. The 
concrete mixers employed could turn out some 
300 cubic yards of concrete per day, and there were 
often from 500 to 700 men employed on the works. 
For their benefit the Corporation provided, main- 
tained, and controlled a canteen and reading room, 








Fig. 11I—RESIDUUM LODGE ON STONE BECK 


see Fig. 6—is arranged in the centre. There are three 
inlets from the reservoir at different levels. The 
outlet tunnel through the dam is formed of cast iron 
cylinders 7ft. 6in. in diameter and set in concrete. 
The spillway, which stands at a height of 1187. 5ft. 
above Ordnance Datum, is formed by thirteen open- 
ings, each 14ft. 3in. wide, which are spanned by 
masonry arches, which in their turn support a portion 
of the roadway formed along the top of the dam. 
The drawings show the construction of the dam, with 
its apron and gauge basin, so clearly that no further 
description will be necessary. It may be mentioned, 
however, that by-pass or waste-water channels have 
been constructed on each side of the reservoir ; first 


and also a hospital and infirmary with a resident 
doctor and nurse. A school was also opened by the 
Corporation, which is controlled by the West Riding 
County Council. The works have cost approximately 
£400,000. 








Many of our readers are already aware of the work of the 
Daily Telegraph Fund for Belgium, a fund which has already 
raised just upon £140,000 as a personal gift to King Albert of 
Belgium, to be distributed by him for the benefit of his suffering 
country. A special effort is at present being made, as the birth- 
day of the King approaches, and new collecting cards are being 
distributed, bearing a full-length representation of King Albert 
in colours. These cards are intended for prominent display in 
offices, shops, and factories, and can be obtained at the offices of 
the Daily Telegraph. 
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THE ELECTROLYTIC ACTION OF RETURN CURRENTS.* 
By Harry Epwarp Yersoury, M. Inst. C.E. 


THIS paper opened with a reference to the systematic study 
which had been given to the causes of corrosion, and epitomised 
the theories which had been evolved as a result of such study. 
The author favoured the electrolytic theory, as its effect could 
be demonstrated. The process he urged was, moreover, in full 
accord with modern thought, based on the fact that metal: 
had a definite solution pressure, and by the Nernst formula 
this and an osmotic pressure were all that was required for 
electromotive force and hence for corrosion. Electrolysis 
might be intensified by an extraneous or leakage current from, 
say, electric tramways worked, as they invariably were, by an 
uninsulated track. The Board of Trade Rules and Regula. 
tions, and their revisions, ranging from 1894 to the present date, 
were criticised, and the influence of a leakage current on re. 
inforced concrete was dealt with. It was assumed that concret: 
conducts electrolytically and not like a metal, and cases were 
recorded where electrolysis had been attributed to an impurity 

such as calcium sulphate—which was added to cements of 
American make to retard quick setting. The seriousness o{ 
the mechanical effects due to the products of corrosion wa 
pointed out in connection with reinforced concrete structures, 

The constitution or structure of metals had, the author 
continued, undoubtedly an influence on the effects of electro- 
lytic action, and white cast iron had been proved to be less 
susceptible to corrosion and pitting than grey iron, as it con 
tained less graphitic carbon and silicon. The influence of hig), 
percentages of silicon in cast and wrought iron was cited. In 
the subject matter of the paper the causes and results of pittiny 
were not specifically dealt with, apart from general corrosion 
and it was explained that the expression “ damage to pipes 
was used to mean both local pitting and general corrosion, 

The preventive measures proposed by British and continental 
authorities in order to reduce the potential differences between 
tramway tracks and pipes were classified, and a description of 
the function of a negative booster was given in detail. Two 
theoretical diagrams were given to show the working and effect 
of a booster system as compared with unboosted negative 
return conductors. Where the rails and the mass of earth were 
positive to pipes in the vicinity of the track, there could be no 
danger to pipes in that area, as they were cathodic. On the 
other hand, danger existed to all pipes and metallic structures 

-where embedded in soil—-which were positive to the rails, 
as it was the flow of current out of the pipes that had a tendency 
to cause corrosion and pitting. The danger, however, was 
nothing like as great as would appear from the theoretical 
standpoint. Obviously, if the boosted and unboosted return 
conductors bonded to the rails were kept at or about the same 
potential, the ideal system as affecting leakage currents was 
brought about. Assuming that the potential of the rails, at 
some point where a negative boosted conductor was bonded, 
was lowered to an abnormal degree, it followed that pipes carry- 
ing a leakage current were invited to give up their charge, as 
the difference of potential was thereby increased. This fact 
was appreciated by the Board of Trade, as one regulation stipu- 
lated that the direction of the current should be reversed by 
interposing one Leclanché cell—1.48 volt—if the current was 
from the pipe to the return, whereas up to 4.4 volts were allowed 
where the direction of the current was from the uninsulated 
return to any pipe in the vicinity. Some results of potential 
difference and current tests on pipes were shown. 

As current density and duration of current were the most 
important factors in connection with injurious electrolytic 
action of or on gas or water pipes, potential readings were 
somewhat misleading, as it was now well known that where a 
comparatively high difference of potential existed there was as 
a rule less injurious current passing. This was largely attribut- 
able to the counter electromotive force of polarisation. In 
Sheffield, when the tramway system and generating station 
had been shut down, differences of potential up to 0.66 volt 
had been observed on pipes. 

The Board of Trade regulations in respect to leakage currents 
could easily be complied with on all tramway undertakings and 
were absolutely effective in safeguarding the property of other 
authorities. As 650 volts were allowed as a generating or 
transforming pressure, in the author’s opinion up to 600 volts 
could be allowed between overhead conductors and earth, as 
10 per cent. was often the maximum drop on a tramway system. 
This increase of voltage would reduce the cost of feeders and 
also the heavy currents now dealt with. Electrical disturbances, 
apart from return currents, were mentioned, such as electro- 
magnetic and electrostatic induction, Single-phase alternating 
current railways were, it was stated, especially troublesome. 
Telephone circuit interference was chiefly due to harmonics 
of such a frequency as to come within the range to which the 
ear is sensitive. Voltage waves from generators and transformers 
were usually distorted and did not vary uniformly according 
to the sine law. Star-connected alternators with earthed neutral 
point frequently caused disturbances in neighbouring telegraph 
and telephone systems, owing to the presence of triple-frequency 
harmonics in the pressure wave. The interference with tele- 
graphs and telephones was not, the author said, entirely con- 
fined to alternating-current systems, and trouble had been 
experienced by pulsating direct current set up by the generators 
or rotary converters. Special study of each individual case 
was required before a remedy could be applied. It was desir- 
able, however, that in continuous-current generation and dis- 
tribution the generators should produce a current without 
appreciable pulsation, and for alternating work generators 
having a pure sine wave should be used. The influence of 
magnetic fields near tramway tracks was. not considered in the 
paper, as they only appreciably affected magnetic observatories. 

The paper concluded with a summary, and a theory was put 
forward that incrustation in the bore of pipes was often caused 
by local electrolytic action. This growth might be started as a 
speck of rust, thus forming with the iron a galvanic couple, the 
oxide being electronegative to iron. The electrolyte might be 
created by the secretions of animalcule or other acids. This 
nucleus would then establish a closed circuit, and the growth 
would continue by the increased bulk of oxide acting as a shell 
to retain the electrolyte. Iron pipes should be subjected at a 
proper temperature to a dipping in some bitumastic solution 
so as to form a tough adherent covering. This appeared to be 
the best preventive of internal and external corrosion or pitting. 

The author suggested that a field of research was open to 
metallurgists to determine whether corrosion of wrought iron 
and steel was due to local electrolytic couples set up by some 
internal crystalline arrangement or to thermal or mechanical 
stresses in manufacture. It appeared, he said, that cold worked 
metal was generally anodic and could be changed to a cathodic 
condition by annealing. When cold worked and unworked 
metal were in contact the possibility of an electrolytic couple 
existed. Alternating stress steel was also a potential cause of 
corrosion. Metallic connections to the rails, such as bonds 
from tramway poles and feeder pillars, should be as few as 
possible, and all pipes should be kept at least 2ft. from the track. 
All rail joints should be tested periodically. Where joints were 
welded, a copper bond was recommended as a precautionary 
measure in case of a high resistance being set up by a badly 
welded joint, which resistance in course of time would be 
intensified by additional oxidation. 


* Abstract of a paper read at the ordinary meeting of the Institution 
on Tuesday, February 23rd. 
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RAILWAY MATTERS. 


Tue Cambrian Company is converting two third-class 
carriages for use as observation cars on the coast line in 
the summer. It is thought that these cars, from which a 
very fine view of the beautiful district adjacent to the 
railway will be obtainable, will assist the development of 
the tourist traffic and will also help to meet road motor 
competition. 

Tue London, Brighton and South Coast Company 
practically stopped all work on capital account on the 
outbreak of war, but has been obliged to proceed with 
the equipment of the suburban lines for electrical working, 
not only because contracts were made and certain orders 
given, but because a considerable quantity of material 
had been delivered which would have seriously deteriorated 
if not used. 

Tue work of electrification on the London and South- 
Western Railway was stopped when the war broke out, but 
the flotation of the London and South-Western new issue 
last October was so successful that the work was then 
resumed. Owing, however, to scarcity of labour the pro- 
gress is slow, and it will be three or four months before 
the first section can be ready for service. Two new plat- 
forms at Waterloo were opened on February 14th. 


THe Highland Railway Company refused to admit 
any liability in connection with the Carr Bridge disaster 
of April last, when a storm of abnormal violence caused 
a burn to get into flood and wash away a bridge carrying 
a loaded passenger carriage with it, causing five passengers 
to be drowned. The directors, however, thought that the 
shareholders would wish some payment, as an act of grace, 
to be made to the principal sufferers, and the sum of £1000 
had been divided amongst them. 

THE Interstate Commerce Commission is revising the 
forms on which the railway companies of the United 
States have to report accidents. What are known as 
industrial accidents have to be reported with the same full- 
ness of details as are train accidents. The monthly 
summary of train accidents must be accompanied by a 
statement showing the percentage of accidents to loco- 
motive miles run, whilst the statement as to industrial 
accidents must show the percentage of man-hours of the 
employees per accident. Where a man suffers a permanent 
injury very full details are to be given. 

IN our issue of July 3rd last we referred to the withdrawal 
by the Metropolitan Railway Company of its Bill for 
vesting the Great Northern and City Railway in the 
Great Northern Company jointly with the Metropolitan. 
The reason for the withdrawal was that the Committee 
of the House of Commons inserted clauses for the pro- 
tection of the North London Railway which the pro- 
moters could not accept. At the Metropolitan annual 
meeting on the 25th ult. Lord Aberconway, the chairman, 
said that owing to the disturbance of business by the war 
no further negotiations had taken place with the Great 
Northern Company, but that these will no doubt be re- 
opened when the opportunity arises. 


Tue Channel passenger traffic of the Brighton Company 
has, by the courtesy of the South-Eastern and Chatham 
Joint Committee, been dealt with at Folkestone, the 
harbour at Newhaven being used for other purposes. 
The cargo steamers have been less fortunate. They have 
been allowed to use both Folkestone and Southampton— 
the latter through the kindness of the London and South- 
Western Company—but as that company and the South- 
Eastern and Chatham require all the accommodation for 
themselves, the Brighton Company is looking for another 
port for its cargo services. No name has been mentioned 
as to the port selected, but we believe that it will be 
Littlehampton, where preparations for the handling of 
the vessels are already in hand. 


THE yearly report of the South-Western Railway Com- 
pany states that the electrification of the company’s 
suburban lines has made steady progress during the past 
year. The main power-house at Wimbledon and the sub- 
stations at other places are practically completed, and the 
machinery is being erected. Several of the new electric 
trains have been constructed and the remainder are being 
proceeded with. Good progress has also been made with 
the placing of conductor rails, the bonding of track rails, 
and the laying of high-tension cables on the first section 
of the railway to be electrified, i.e., the lines from Waterloo 
to Kingston vid Twickenham and vid Malden. Capital 
expenditure during the year has included £153,303 on 
electrification of suburban lines and £169,221 on electric 
power stations, &c. 

CONSIDERABLE correspondence has passed in certain 
sections of the Press as to the use of armoured trains. 
These were, of course, used to a great extent in the South 
African war. Some think that they were first used in 
the Egyptian campaign of 1882, whilst others claim that 
their first use was in the Franco-Prussian war. A corre- 
spondent, \vriting to an Ameriean contemporary, however, 
says that he assisted in the design and construction of an 
armoured train used in the Civil War of 1862. It consisted 
of two cars, one being a flat car with sides and ends built 
of heavy timber with old rails spiked outside. This car 
had slots in the sides for musketry and at the front end 
was a port-hole covered with a shutter, behind which was 
mounted a gun from one of the field batteries. The second 
car was similarly constructed, but armed ‘with a naval 
howitzer. 

AN unexpected use for the 200 odd storage battery cars, 
which the various State railway systems of Germany have 
hitherto had in use for branch-line service, has developed 
as a result of the present war. According to the Electric 
Railway Journal, the cars were withdrawn from the lines 
on which they had been operating, and by means of steam 
locomotives were hauled to Belgium in trains of about 
six units each. They are now in use throughout Belgium 
to carry wounded soldiers from the front. The batteries 
were fully charged before the trip to Belgium, and as their 
operating radius varies from 62 to 112 miles their capacity 
is ample to permit a round trip between any point of the 
Belgian battle line and one of the larger cities, where the 
patients are removed to hospitals and the batteries re- 
charged at the local charging stations. The batteries for 





all these cars were supplied by the Akkumulatoren Gesell- 
schaft, Berlin. 





NOTES AND MEMORANDA. 


In the January bulletin of the Fidelity and Casualty 
Company of New York, it is pointed out that if the planes 
of fast-revolving fly-wheels are in line with boilers, bursting 
of the wheels is liable to cause boiler explosion. If this 
happens, the owner will not be compensated for his loss 
unless he carries fly-wheel insurance, as boiler insurance 
policies cover losses resulting only from the force of steam. 





Ir is reported that an experiment is being made with 
a material that heretofore has been a waste product of 
glass factories for road-making. This is a thick syrupy 
liquid that hardens when exposed to the atmosphere, 
forming a substance that somewhat resembles glass. A 
quantity of this material is said to have been mixed with 
crushed stone and used to surface a stretch of highway 
in Illinois, forming a surface that is as smooth as concrete. 
How this surface will stand up under weather and wear 
will be watched with interest. 


AT a meeting of the Royal Society of Edinburgh recently 
a communication by Mr. F. D. Miles was read ‘‘ On the 
Electrical Conductivity of Aqueous Hydrochloric Acid 
Saturated with Sodium Chloride.” Mr. Miles described 
an experiment which was made partly with the object 
of testing a theory propounded by the late Professor 
John Gibson that the electrical conductivity of solutions 
played an important part in chemical reaction. The 
author also described a new kind of cell which had been 
found to be useful for the measurement of the electrical 
conductivity of liquids, particularly those containing 
volatile solvents or those saturated with dissolved 
substances. 


A CERTAIN amount of experimental work on glass ware 
has recently been carried out by the National Physical 
Laboratory, and such information as has been obtained 
is being made public in the hope that British manufacturers 
may be encouraged to take up the manufacture of special 
glasses hitherto supplied by Germany. An interesting 
part of the investigation was directed to the study of 
strain in chimneys for miners’ lamps. It was found by 
examination in plane polarised light that the German 
chimneys showed strain on the inside at normal air tem- 
perature, which almost disappeared when the chimney 
was heated inside. There seems to be no reason to believe 
that more than one giass, in superposed layers, is used 
in making these glasses, but it seems probable. that they 
are cooled outside whilst the inside is still hot. 


A coat of high-temperature extra-heavy stack paint 
applied to the brick boiler settings in the plant of the 
Springfield (Ohio) Light, Heat and Power Company 
increased the natural draught through each furnace by 
0.15in.. The manager of the company conceived the idea 
of experimenting with paint on the boiler settings, and it 
was under his direction that the first trials of this draught- 
increasing idea were made at Springfield. Two men 
were placed at work on the side of a setting, and even 
as they worked it is said that an observer at the draught 
gauge could detect the upward trend of the water column. 
When the painting of one setting had been finished, the 
workmen began on another, and as the pores of the 
brick setting of each unit in the boiler-room were sealed 
with paint approximately the same increase in draught 
reading was noted. 


A PAPER read by Mr. M. McLaren before the American 
Association for the Advancement of Science deals with 
the use of electricity in the manufacture of Portland 
cement. The author says: ‘“ There are few industries 
in which the cost of power represents such a large per- 
centage of the total cost of production as in the manu- 
facture of Portland cement. Any means, therefore, 
which may be employed for reducing the amount or cost 
of this power must receive most careful consideration. 


A great deal of attention is being given to the development | 


of more efficient methods of grinding, and while these 


efforts should be encouraged, the writer’s experience | 
indicates that the amount of power required to produce | 


the same quality of cement varies little with the different 
types of grinding machines in common use, when given 
equally intelligent supervision. It is also believed that 
in no way can the cost of production be more materially 
reduced than by the extensive use of electric drive.” 


UNDER ordinary working conditions, the oil used for | 


switches and transformers is subject to certain changes, 
physical and chemical. Frequent arcing, for instance, 


carbonises the oil and causes dark deposits of free carbon | 


to be formed, and as the copper contacts are usually 


partly fused in the process, so slight metallic deposits | 


become mixed with the carbon. The oil may also become 
oxidised by the electric discharge between points of 
opposite potential, and the copper present acting as a 
catalytic agent in the process causes a dark brown sludge 
to be deposited on the gear coils and bottom of the tank. 
This deposit reduces the insulation resistance very con- 
siderably, but if the oil is filtered it is usually quite suitable 
for use again. The chemical action, however, by which 
the deposits are formed liberates certain gases, principally 
hydrogen and carbon monoxide, which are capable of 
uniting with oxygen, so that if these gases are mixed 
with air and a lighted match is applied there is serious 
risk of explosion. 


ScrentiFic Parer No. 231, issued by the Bureau of 
Standards, is devoted to a determination of the specific 
heat of copper over the temperature range 10 deg. to 
50 deg. Cent. by Mr. D. R. Harper, of the Bureau. The 


specimen of copper consisted of 50m. of very pure | 


annealed wire of 2.5mm. diameter wound into a com- 
pact coil 10cm. diameter and 10cm. long, with thin 
sheets of mica to maintain the insulation. 
suspended by silk threads in a vacuum vessel, and heated 
by an electric current sent through it. The current 
and potential difference at two points near the ends of 
the. wire were determined by a potentiometer method. 
The standardisation of the wire as a resistance thermo- 
meter was carried out by the bridge method with the help 
of two standard platinum resistance thermometers. 
During the determination of specific heat the copper wire 
served as test specimen, as calorimeter and as thermo- 
meter. The final result for the specific heat is 0.0917 
+ 0.000048 (¢— 25) calories per gramme degree. 


The coil was | 


MISCELLANEA. 


At the meeting of the Institution of Civil Engineers on 
Tuesday, February 23rd, the members received an intima- 
tion that H.M. the King of the Belgians and also Admiral 
Lord Fisher of Kilverstone, First Sea Lord of the 
Admiralty, had consented to accept election as honorary 
members of the Institution. The election was effected 
forthwith by acclamation. 


In the House of Commons recently Mr. R. Gwynne 
asked a question as to the present position of the Imperial 
chain of wireless stations. In reply, the Postmaster- 
General stated that a considerable amount of work had 
been done in connection with the English and Egyptian 
stations. The question of proceeding further with the 
construction of the Imperial chain was, in view of the 
altered situation arising out of the war, now under 
| consideration. 

It is reported from Madrid that several gas engines have 
| been delivered there by German manufacturers, and that 
they arrived complete in all details except the bearings. 
The latter were not included, as the Government had 
evidently prohibited the export of any article containing 
copper or its alloys. To supply the deficiency in these 
machines the makers sent wooden patterns of the bearings, 
requesting buyers to arrange to have them cast in Spain, 
owing to their inability to supply them. The German 
Government is also reported to have prohibited the export 
of coal to neutral countries unless Germany can get in 
exchange a cargo of wheat or copper. 


AmonG the many uses of motors in the war, one of 
which we have heard comparatively little is the employ- 
ment of specially equipped vehicles for observation pur- 
poses.. The method consists, not of obtaining information 
by scouting, but of employing the power of the motor 
in some way to assist in elevating an observer to a high 
position from which he can obtain an extensive view. The 
plan most favoured by the Germans is to use a car fitted 
up with an extending ladder on the lines of a fire-escape. 
The French have preferred, when fitting up cars specially 
for such a purpose, to employ them in conjunction with 
man-lifting kites which can take the observer to a higher 
elevation, and make his work more effective. 


Tue revised lists of British Standard rolled sections 
has just been issued by the Engineering Standards Com- 
mittee, and these supersede the lists published -in 1903. 
It has been found possible to delete one section only, 
viz., the 6}in. by 4in. unequal angle, as it is found that 
sections which have been discarded in one class of building 
or ship work are now utilised in another. Certain additions 
have been made to the lists in the form of four unequal 
angles, three bulb angles and two Z bars, all of which 
| are in demand primarily for shipbuilding purposes. Certain 
| reductions have been made in the minimum web thick- 
| nesses of the bulb angles and channels with a view of 
producing more economical forms of sections. 


THE annual report on the work of the Imperial Institute 
for 1913 shows that a large number of scientific, technical 
and commercial investigations as to the composition and 
value of raw materials were conducted during the year. 
The number of reports completed in 1913 was 460, and 
at the close of the year 124 investigations were in progress. 
| Inquiries were received from nearly fifty different countries, 
while a large number also came from commercial firms 
in the United Kingdom. The work of collecting and 
collating the information necessary to answer these in- 
quiries is severely taxing the staff of investigators attached 
to the department, and it is hoped that a separate staff, 
constituting a technical information bureau, may be 
established shortly. 

THE appeal for subscriptions to the Sir William White 
| Memorial Fund has resulted in £3076- 14s. 6d., being 
| contributed to date by 455 subscribers. The Committee, 
| after carefully considering various suggestions, has 
| decided that the most suitable form which the memorial 
could take would be the establishment of a Research 
Scholarship in Naval Architecture to be named after Sir 
William White, and it has accordingly arranged to hand 
over to the Council of the Institution of Naval Architects 
the greater part of the funds subscribed so that a sum of 
at least £100 a year shall be available for the Scholarship, 
| which will be administered by the Council of that Institu- 
tion. A medallion portrait is to be placed in the building 
of the Institution of Civil Engineers. 


THE Motor states that ‘“‘a case was heard at Mortlake 
recently in which a member of the Automobile Associa- 
| tion was summoned for driving with powerful lights. 
The case was particularly important because it was the 
first in which the police attempted to define the meaning 
of ‘powerful lights... The lamps complained of were 
electric side lamps of 6 candle-power each, and the police 
stated that the law officers of the Crown had given it as 
| their view that any lamp showing a greater power than 
that of the ordinary oil lamp carried by taxicabs would 
be considered a ‘ powerful light’ within the meaning of 
the regulation now in force. This definition means that 
the side lamps, if electric, must be kept down to about 
2 candle-power each in order to conform with the present 
requirements. Motorists must therefore reduce the power 
of their electric lamps either by using smaller candle- 
power bulbs or by adequately masking the glasses.” 


THE Chief Inspector of Mines, in his general report on 
mines and quarries for 1913, Part II., recently issued, 
states that during thé period under notice 81 fatal acci- 
dents, ‘causing 104 deaths, or 5.8 per cent. of the total 
number of deaths in and about all mines under the Coal 
| and Metalliferous Mines Regulation Acts, were caused by 
| shaft accidents, while 768 non-fatal accidents, causing 
disablement to 878 persons for more than seven days, 
| occurred during the same period. The death-rate from 
shaft accidents per 1000 persons employed underground 
was .112. The number of fatal accidents caused by ropes 
and chains breaking in 1913 was nine, resulting in the 
deaths of 10 persons, as compared with 25 fatal accidents 
and 26 deaths in 1912. During the ten years 1904-1913 
the total number of fatal accidents caused by ropes and 
chains breaking was 159, resulting in 181 deaths. The 
corresponding number of non-fatal accidents and persons 
injured by ropes and chains breaking, causing disablement 
| for more than seven days, were 186 and 197 respectively. 
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The Defence of the Realm. 


Ir the labour position has improved a little since 
we wrote last week it cannot, unfortunately, be said 
that we are by any means out of the difficulties. 
Indeed, they seem, if anything, to increase, for 
troubles of the kind are epidemic, and unless they 
are treated with a very firm hand in the first. place 
spread rapidly. The treatment has been the very 
reverse of firm. There has been a marked lack of 
decision about it, and instead of one policy for the 
whole country and all branches of labour, every 
locality, almost every firm, has used its own specific 
ornostrum. We shall not muddle through in that way ; 
a definite line must be taken up from one end of the 
land to the other and acted on by all. These are no 
ordinary times and labour problems cannot be faced 
in ordinary ways. Every man is now part and parcel 
of an industrial army which is fighting just as seriously 
and practically as the Army in Flanders and the Navy 
at the Dardanelles are fighting. We have a right to 
ask the Government to say what is to be done. It 
is now in many cases the real employer. The works 
owner does not even know what he will be paid for 
his products and has little idea whether in the end he 
will lose or gain by his Government contracts. He 
believes he is to be paid so much, that he will make a 
reasonable return on his outlay; but just as the 
railways are in doubt whether they will be able to 
substantiate claims for many things that the war has 
necessitated, but which were unthought of when the 
arrangements with the companies were signed, so 
the makers of various kinds of war material are in 
doubt whether they will be able to get repayment for 
many of the unforeseen expenses to which they are 
being put. Under such circumstances their attitude 
with regard to labour is faltering and indefinite. 
Complete homogeneity of action in all trades that 
are producing war material, whether it be coal, metal, 
wool, or what not, is required. Such homogeneity is 
only possible under Government direction. 

Whether a consideration of this kind inspired the 
Bill which Mr. Lloyd George brought hurriedly before 
the House of Commons on Tuesday afternoon, and 
which will be rapidly pushed through its various 
stages, we do not know. Not a word about labour 
occurs in it. All it does in essence is to give the 
Government power to manage any works it pleases, 
to close all contracts that are not essential to the 
supply of war material, to alter the arrangement of 
shops, convert factories, and so on. The whole 
thing is to be run, we understand, by a Council 
of Business Men with a great leader at its head. 
The resemblance to the arrangement with the 
railway companies is obvious, but we cannot say 
if it is intended to carry the scheme further. The 
railways have, outwardly at least, had to settle their 
own labour troubles. They have been given to under- 
stand that the State will pay a share of the bonus to 
railway servants, but as far as we know they are still 
uncertain what the proportion will be. The Govern- 
ment has already power under an Act of 1914 to 
direct what shall and what shall not be done in 
ordnance and shipbuilding works and has availed 
itself of that power, but it has left the owners of those 
works to deal with the men. Is the same plan to be 
followed under the new régime which will be brought 
into being by Mr. Lloyd George’s Bill? If so, whilst 
there may be much reorganisation of material, there 
will be none of men, and the trouble will continue. If 
the Government is going to manage the works let it 
execute its task thoroughly and. take over the 
management of the men too. It may have to face 
difficulties, but, under the new circumstances at 
least, the public should be allowed to know the 
rights and wrongs of the case A labour leader, 
writing to the Press within the last few days, has 
stated the men’s case clearly and _ concisely. 
“Employers of labour, generally speaking, have 
never had a richer harvest. The worker must live.” 





That is the gist of it. The employers are making too 
much, the men barely enough to live upon. We do 
not believe either charge to be true. As far as we have 
been able to discover employers as a whole are as faz 
from making fortunes as the men are from starving. 
But we do not know with any certainty, and, if we may 
speak as the public, it would be elemental wisdom to 
let us know. The people who pay the bulk of the war 
tax are the professional and business classes; it 
ought to be in their power to say whether their money 
is being properly spent or not. They should know 
whether the merchant or manufacturer is making 
enormous profits, but equally they should know if 
the workman is really not earning enough to meet his 
increased expenses. We do not ask for the publica- 
tion of pay sheets, as we are not anxious to cause 
conjugal trouble on many a working man’s domestic 
hearth; but wedo ask for the publication, attested by a 
qualified accountant—a Government servant if 
possible—of the average rate paid in the different 
trades in the different. towns. Against this let the 
Board of Trade give us figures for the present cost of 
livingin'the same places. _ We should see then if there 
is any foundation for the men’s assertion that they can- 
not earn enough to meet the increased cost of living. 
With regard to the labour leader’s other assertion, we 
would remark that even though the employer were 
making a hundred per cent. profit it could not justify 
the men in striking or palliate their offence. The 
matter for them is to get the material out and leave 
the unpatriotic action of such employers, if they 
exist, to the opinion of the country. If any employers 
are plundering the country they—the men—are 
debasing themselves too by seeking to share the 
booty. Mr. Hodge, a labour member, said in the 
debate on the Bill we have been discussing :—* It 
was not right because an employer did wrong that 
they, the men, also should commit a wrong, and they 
ought to realise that their wrongdoing was going to 
cause injury to their comrades at the front.” If only 
the men would be led by their appointed leaders we 
should soon find a way out of these difficulties. 

In the debate on the Bill Mr. Lloyd George repu- 
diated the suggestion that it was the intention of the 
Government to exercise military law over all work- 
people engaged on Government contracts. He was 
right to do so. Military law is a very powerful 
weapon that should only be used as the last resource. 
It would certainly cause resentment ; the men would 
not work well under it and there would be much 
friction. With British labour at least force cannot 
be used and should not be talked of. We still believe 
firmly in the inherent patriotism of the men; we 
cannot forget how many thousands of them gladly 
offered themselves for service in the field. Accord- 
ing to Mr. Hyndman 95 per cent. of the men in 
Kitchener's Army belong to the working classes. 
This is probably a very great exaggeration, but no 
one will deny that the working man has responded 
splendidly. We look elsewhere for the root of 
the trouble. At the back of labour disputes 
there is always much ignorance, which on the 


men’s side is reinforced by suspicion. We urge 
again and again, as we have urged before, 
that there should be more openness. Let us all 


know the conditions that exist between employers 
and employed ; above all let us know if the workman 
is really finding it more difficult to make both ends 
meet than the average business and professional man 
is finding it at present. We desire to see the public 
the arbitrator in this public matter; let us have a 
jury of the whole nation. The greatest power that can 
be used in such times as these is public opinion ; 
let the Government invoke it. 


The Queen Elizabeth. 


THE influence of H.M.S. Queen Elizabeth on the 
progress of the Allies’ attack on the Dardanelles 
forts has given the coup de grace to the advocates of 
smaller battleships. In the very early days of the 
war we stated that amongst the problems that had 
faced military and naval engineers during the many 
years that they were building material which was 
never tested in hostile operations, the greatest of 
all naval problems—the Dreadnoughts versus White 
ships—would be settled. We must admit that at 
that time we expected the great test to be made in a 
general fleet action, and in the absence so far of that 
ultimate trial, it is still open for the advocates of 
the smaller vessels with mixed armament to claim 
that the decision is not final. But they must be very 
determined opponents indeed who refuse to admit 
that the Dreadnought battleships and cruisers have 
fully justified the advisers of the Admiralty in their 
decision to build them. The Queen Elizabeth has, 
however, given us all a surprise, not only by her 
sudden appearance in an unexpected quarter, but 
by the effect she has produced. In all discussions 
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we have heard, and in most we have read, on the 
relative value of the big and the medium-sized battle- 
ship, the basis of comparison has always been two 
hostile vessels or fleets in action; attention has 
rarely, if ever, been directed to the attack on per- 
manent land defences. It was either tacitly assumed 
that a fleet would always have to run the gauntlet 
of a general action before an attack on shore defences 
could be attempted, or Admiral Mahan’s dictum, 
that a fort could always beat a ship of equal monetary 
value, had been carried further than the author 
intended. In the first alternative, competition with 
enemy ships was the criterion, and as the question 
of the attack on forts was dependent upon the power 
of a fleet to destroy its opponent on the high seas, 
it was neglected as of only secondary importance. 
The second alternative, that powerful forts could not 
be successfully attacked, has presented the revelation 
of the war, both on land and sea, and it is hardly 
surprising that it escaped attention. Until the 
Germans showed us what could be done against 
great fortresses it was the general belief—as much, 
no doubt, in Germany as in other countries—that 
such defences could hold out for long periods. Until 
the allied fleet, with enormous guns of long range 
aiming into the blue, under the direction of aero- 
planes and watching-ships, effected the destruction 
of the forts in the Dardanelles, no one had considered 
the possibilities of such things; the surprise the 
Germans gave us ashore, we have given them afloat, 
and forts as a means of defence, at least forts of the 
kind we now know, are discredited. Admiral Mahan’s 
dictum must clearly be re-written or re-read. That 
great critic sympathised with Sir William White’s 
views about the size and armament of battleships, 
but it is probable that, had he lived longer, 
and had witnessed the effect that the 15in. gun 
has had at the Dardanelles and that the 13}in. 
guns had in the North Sea action, he would have 
somewhat modified his views. 

The Queen Elizabeth has opened new and 
astonishing possibilities which must be causing 
grave anxieties in Germany. She is but one of 
five sisters; one other, the Warspite (Devonport) 
may already be at sea, she was laid down about 
the same time, and was due for completion in 
October last. The Valiant (Clydebank) and the 
Barham (Fairfield) were due for completion last 
month, the Malaya (Elswick) should be drawing 
towards readiness for sea. Speaking of these vessels, 
when introducing the last Navy Estimates, Mr. 
Churchill dealt with the guns at some length. The 
passage is of more than ordinary interest at the 
present moment and we quote it in full :— 
‘One of the most important decisions that the 
Admiralty have had to take for many years was the 
advance from the 13.5in. gun to the 15in. gun. Two 
years ago we knew that other countries had already 
decided, and had actually begun, in some cases, to 
adopt a number of more powerful weapons than we 
possessed in the 13.5in. gun. In the Queen Elizabeth 
type we wished also to have exceptional speed with- 
out any loss of gun power or protection or undue 
increase in displacement. We had thus to give up 
one of the five turrets to find room for the extra boiler 
power, and in order to maintain our gun power we 
had to increase the calibre of the guns. Thus we had 
eight 15in. guns instead of ten 13.5in. guns. There is 
no great difference in cost involved in this. But what 
is remarkable is that while other countries were debat- 
ing and experimenting we acted. We ordered the 
whole of the 15in. guns for the ships of the 1912-13 
programme without ever making a trial gun. We 
trusted entirely to British naval science in marine 
artillery, and to the excellence of our gun-making 
system and to the quality of British workmanship. 
When the first of these 15in. guns was tried a year ago 
it yielded ballistic results which vindicated, with 
what is to the lay mind marvellous exactitude, the 
minutest calculations of the designer. It is the best 
gun we ever had ; it reproduces all the virtues of the 
13.5in. gun on a larger scale, and it is the most accu- 
rate gun at all ranges that we have ever had, and as 
it is never pressed to its full compass by explosive 
discharge it will be an exceptionally long-lived gun. 
Its power may be measured by the fact that whereas 
the 13.5in. gun hurls a 1400 Ib. projectile, a 15in. gun 
discharges a projectile of nearly a ton in weight, and 
can hurl this immense mass of metal 10 or 12 miles. 
That is to say, there has been an increase of rather 
more than 30 per cent.—I am purposely vague on this 
point—in the weight of the projectile for an addition 
of 1}in. to the calibre. This increase in the capacity 
of the shell produces results in far greater proportion 
in its explosive power, and the high explosive charge 
which the 15in. gun can carry through and get inside 
the thickest armour afloat is very nearly half as large 
again as is the charge in the 13.5.” 

If one ship with these fine weapons could do what 





the Queen Elizabeth has done, what may not four 
more do? New vistas of the part of Great Britain 
in the war and the influence of sea power are offered. 
These considerations must have occurred to the 
Germans, and we may well believe that the thunder 
of the 15in. guns in the Agean Sea sounds all too 
close to their ears. 


Some Coal Trade Conditions. 


Coa. supplies and prices are attracting an attention 
scarcely less widespread than that given to the supply 
and price of food. A Departmental Committee on 
Retail Prices of Coal has been appointed by the 
Board of Trade “ to inquire into the causes of the 
present rise in the retail price of coal sold for domestic 
use, especially to the poorer classes of consumers in 
London and other centres.” The Home-office has 
also appointed a Committee “to inquire into the 
conditions prevailing in the coal-mining industry 
with a view to promoting such co-operation between 
the employers and workmen as, having regard to the 
large number of miners who are enlisting, will secure 
the necessary production of coal during the war.” 
The first of these Committees is presided over by 
Mr. Vaughan Nash, formerly private secretary to 
Mr. Asquith, and consists of Professor Ashley, of 
Birmingham University; Mr. Crooks, the well- 
known Labour member for Woolwich; Mr. J. J. 
Dent, one of the Board of Trade investigators ; 
Mr. A. W. Flux, a director of the Board of Trade 
Census of Production; and Mr. Stanley Machin, 
member of a firm of manufacturing confectioners in 
London. On the second Committee, of which Sir 
Richard Redmayne, Chief Inspector of Mines, is 
the Chairman, are three members of the Miners’ 
Federation—Mr. S. Walsh, Mr. Vernon Hartshorn 
and Mr. R. Smillie—besides the Earl of Crawford, 
Mr. A. F. Pease and Mr. C. E. Rhodes. While these 
inquiries are being prosecuted the Miners’ Federation 
is opposing the proposed suspension of the Eight 
Hours Act, and even encouraging the colliers to work 
only five days, or forty hours, a week, besides which 
it is moving for higher wages. We trust that the 
Government, while watching coalowners and mer- 
chants, will not overlook the policy of the Federation. 

With regard to wages, it may be observed that 
not only are negotiations proceeding for new agree- 
ments in all the mining districts, with the Federation 
pressing for higher minimum and maximum rates 
than those paid under the existing agreements, but 
next week a special conference of the olficials of 
this organisation will meet in London to formulate 
demands for an immediate increase of probably 
20 per cent. in wages, under the pretext of covering 
the increased cost of living due to the war. Apart 
from other problems, this in itself creates a serious 
state of affairs. Because railwaymen, shipyardmen 
and other workers are receiving special war-time 
advances, the miners are encouraged to press their 
claims, and at their meetings they are passing resolu- 
tions calling for as much as 25 per cent. advances. 
It is a remarkable frame of mind which prompts men 
earning high wages for working exceptionally short 
hours to ask for a 25 per cent. increase at a time when 
tens of thousands of the very best of their workmates 
are facing death on the battlefield, twenty-four hours 
a day, for about fifteen pence. How unreasonable 
this demand is, as a purely business proposition, is 
well illustrated by a correspondent in the South 
Wales Daily News, who points out that the 25 per 
cent. advance asked for by the workmen employed 
by a certain colliery company would absorb no less 
than £305,000 in a year, whereas the annual distribu- 
tion among the ordinary shareholders is only about 
£90,000. The case quoted by Mr. D. A. Thomas the 
other day of his firm paying 14s. in wages for every 
shilling paid in dividends may be taken as fairly 
typical. To demand an advance of 25 per cent. 
on top of this 14s. is one of the surest ways to aggravate 
further the cost of living about which trade unionists 
are so loudly complaining. We wish these men 
could be made to see the unreasonable character of 
their requests. Mr. Hartshorn says that “for over 
seven months the miners have patiently borne the 
heavy burdens which the rapid rise in the cost of 
living has put upon them, and there is no reason why 
they should wait longer. . The demand for 
a war advance of wages must be dealt with at once.” 
Unfortunately, Mr. Hartshorn and his colleagues fail 
to realise that other classes have also patiently 
borne the heavy burdens, and that to add another 
20 or 25 per cent. to the already high wages of the 
miners would be to augment still further the burdens 
borne by coal consumers, including classes of people 
who consider themselves lucky when they get half 
the wages of the collier for working 50 per cent. 
longer hours. Next to the price of bread, that of 
coal is pressing most severely upon the working 





classes. Our big industries which obtain most of 
their coal under contracts are suffering badly enough 
through high prices and restricted supplies, but 
householders, who usually get their coal from small 
merchants dependent upon what we may term the 
hand-to-mouth buying of “free” coal, are paying 
famine prices. In Scotland, for instance, it is roughly 
estimated that the output is from 12,000 to 15,009 
tons a day below demands. There is-a great scarcity 
of * free” coal, and it is just this which is liable to 
extreme price movements. The better-off merchants, 
and in turn the better-off householders, will pay 
practically any price—they will bid one ayainst 
another—leaving the poorest to go without. A 
comparatively small increase in the total output of 


coal would mean a very big increase of “ free ” coal, 
and a consequent great reduction in the price paid 
by small consumers. If the miners would only work 


fifty hours a week, say, instead of forty, that would 
enormously increase the supply of “ free” coal, and 


substantially reduce the total cost of living. !t is 
reported from South Wales that six steel mills are 
closed owing to the enhanced price of coal brought 


about by scarcity. Some of the sheet mills lave 
only worked twelve weeks since August. Some manu- 
facturers are sustaining heavy losses financially, 
while the nation is losing commercially at a time 
when every possible effort should be made to capture 
trade. The price of “ free” coal is still rising, and 
may go yet higher if the Dardanelles are opened and 
the South Russian market is freed. In these circum- 
stances the case for suspending the Eight Hours Act 
is surely unanswerable. But the Miners’ Federation 
is permitted to set the nation and its trade require- 
ments at defiance. The air is full of rumours, more 
or less groundless, of food “ trusts ”’ and coal “ rings,” 
but here we have an unmistakable labour “ trust.” 
Even in the case of the Cleveland ironstone mines, 
where there has been a sudden increase of demand 
on account of interruption of shipments of foreign 
ore, and where blast furnaces are likely to have to be 
closed down through lack of supplies, this Federation 
will not hear of the men working more than eight 
hours a day. 

We would strongly urge upon the Government thie 
importance of calling the leaders of the Miners’ 
Federation to account. We say deliberately that 
this organisation is a serious menace to the common- 
weal. Its policy regarding wages and hours at the 
present time will prove injurious to the very. miners 
themselves, just as its legislative policy, as embodied 
in the Eight Hours Act and the resultant three- 
shift system, has proved detrimental to the men in 
the disorganisation of their family life, the curtail- 
ment of their week-end leisure and an increase of 
accidents. That this Federation should use its whole 
influence to restrict the miners’ labour to about 
forty hours a week at a moment when we need the 
fullest and cheapest possible supply of coal, in a 
period when it is essential that every man who is 
not fighting for his country should be working his 
very hardest for it, and at a time when our shipping 
and manufacturing trades, which depend upon cheap 
coal, are threatened with serious competition from 
the United States—a country now making special 
preparations to take advantage of the conditions 
created by the European War—is, we say, nothing 
less than scandalous. 


The Government and the Railways. 


It is proverbially a bad thing to meet trouble half- 
way or to start building bridges before one reaches the 
stream, and some may therefore question the wisdom 
of Mr. Whitelaw, the chairman of the North British 
and deputy chairman of the Highland Railways, in 
raising, when presiding over the annual meetings of 
those companies, the question as to what will happen 
when, after the war, the companies withdraw the 
bonus granted to their men three weeks ago. When 
the war is over there will be many problems that will 
have to be faced, and if we were to start now and 
worry as to how they are to be tackled and what the 
results may be, we should possibly be discouraged 
and so lose our grip in the present all-important 
crisis. In the case of the war-bonus for railwaymen 
there is an excuse for anticipating the future, because 
the bonus is being given by the companies and not 
by the Government. Had the Government given 
the concession direct to the men the companies would 
not have been mixed up in it and it would have been 
no concern of the railways when the bonus ceased. 
This was the attitude taken by Mr. Whitelaw. He 
told the Highland shareholders that he was most 
strongly in favour of telling the men’s representatives 
to go to the Government. He then proceeded to 
say :—‘‘ Whatever the outcome of our present trouble 
may be, remember that at the end of the war the 
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abolition of the bonus is sure to bring about the 
threat of a strike. Then negotiations will be started 
py the Board of Trade to prevent a strike at your 
expense. We will be offered legislation to allow an 
increase of rates, but so hedged about with legal 
quibbles as to be useless for all practical purposes. If 
we accept such an offer we shall be fools, as we were 
at the last crisis. It will be our duty to ask first for 
a satisfactory Act of Parliament for a sufficient 
increase of rates and fares, to be obtained without 
the obstruction of complicated legal procedure, 
actually passed into law, and not be satisfied with 
promise of any kind whatever.” The English com- 
panies also appear to be labouring under a grievance. 
They are doing more work in the way of carrying 
troops, stores, coal, &c., than ti.ey expected would 
be the case, and there does seem grounds for the 
belief that these items have more than made up any 
decrease that there was in the first half of 1914 as 
compared with the corresponding period of 1913. 
The deduction in the net receipts, equal to about 24 
per cent., is not therefore, some maintain, justified. 
This agreement was, of course, one of many made 
in the early stages of the war, when the course of 
events could not be foreseen, and it should be men- 
tioned that Lord Rathmcre, at the North London 
Railway meeting, said that as far as he could see the 
Government had been frank and fair in its dealings 
with the companies. As to the war bonus, we fear 
that Mr. Whitelaw will have to be satisfied for the 
present with his protest, particularly as he is not 
receiving the support of all his colleagues on the other 
Scottish railways. If the Government pays three- 
quarters of the bonus the terms will, we think, be 
very generous, because it must be remembered that 
had not war broken out the new conciliation scheme, 
with its untold expense, would have been in operation. 
There still remains the question of the financial 
aspect of the Government control. The companies 
have done uncommonly well for the country, and we 
were glad to see that Mr. Runciman stated in the 
House on the Ist instant that the terms were under 
reconsideration. 
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Stability and Equilibrium of Floating Bodies. By 
Bernard C. Laws, B.Se. London: Constable and 
Co., Limited. 10s. 6d. net. 

Tuts is an able work on an interesting subject by 
one who evidently has made himself familiar with 
the problems of equilibrium and stability of floating 
bodies in most of their practical phases. Great care 
seems to have been exercised in arranging the matter 
of the book, which is stated with lucidity and in 
sequential order. 

The author deals with stability of bodies in motion 
as well as of those at rest, and emphasises the necessity 
of keeping in mind the dynamic as well as the static 
side of such considerations. It is inevitable that 
such a work should deal very largely with stability 
of ships in the restricted sense of the word, which 
confines it to bodies which float on the surface of 
water. More than half of the book is occupied with 
this section ; the remainder deals successively with 
the stability of submarines, floating docks, aircraft 
and caissons or floating dock gates. The subject is 
thus comprehensively covered, and the order of the 
arrangement bears some relation to the importance 
of the parts. The Introduction and Chapter I. 
discuss generally the conditions of equilibrium, and 
lay down formule and definitions which must form 
the groundwork of any complete consideration of 
the matter. Chapter II. deals exhaustively with 
the problem as applied to ships of ordinary type, 
and is very much on ordinary lines, as it necessarily 
had to be, but the author dealswith all the peculiarities 
of the problem without shirking. He states clearly 
how impossible it is to set up an absolute standard 
by which one tay definitely assign the desirable 
amount of stability which any particular vessel 
should have, and the importance of guarding against 
excessive stability, equally with the necessity of 
providing that the limiting minimum value is never 
passed in any condition of loading. He regards it 
as a clear case for blending practical experience with 
fundamental knowledge of scientific principles, and 
reverts to the subject again in discussing the confus- 
ing questions of ‘stiffness’? and ‘‘ steadiness.” 
Stiffness is defined as ‘‘ power to resist inclination 
from the normal by the action of a steady external 
force,’ while a ‘“‘ steady’ ship is stated to be one 
which does not depart far from the upright in 
disturbed water. 

_ These are essentially different qualities, although 

in some respects similar, for it often occurs that 

stiff ships are the least steady at sea, and a ship with 
too much stability is very uncomfortable and not 
sea-kindly. Modifications of stability caused by what 
may perhaps be termed the incidentals of service 
such as bilging of one or more compartments, pres- 
sure at the keel caused by grounding, and when taking 
or leaving the blocks in docking or undocking, effect of 





turning couple opposed by a single propeller, or the 
heeling action of the rudder, and the pressure forces 
exercised by wind or waves, are clearly dealt with. 

The author calls attention to the serious change of 
stability conditions which may be caused by altera- 
tion of water plane area at top speeds in swift vessels, 
such as fast motor boats and destroyers, quoting 
the authority of Sir John Thornycroft for the state- 
ment, “* Vessels of small initial stability and of a form 
which when driven at high speed causes the water to 
pile up at the bow and stern, and fall considerably 
amidships, have been known to become unstable 
when so driven.”’ In these days of increasing speed 
and power, this phase of the question is by no means 
negligible, as it once was. 

The chapter on submarines is a short one. The 
considerations of transverse stability are essentially 
the same as for ordinary ships. The question of 
longitudinal stability is, however, of greater import- 
ance, and is dealt with as it relates to the dynamic 
type of submarine, which has become universal—that 
is, the design which maintains a required submerged 
depth by means of pressure exerted on its horizontal 
rudders or hydroplanes, when they are inclined to the 
direction of motion of the boat. He points out the 
difficulty of making exact calcnlations of the value 
and direction of these forces, and the necessity of 
reliance upon tentative experiments with the com- 
pleted vessel in order to obtain the necessary adjust- 
ment of the rudders to maintain an approximately 
horizontal course, so that oscillation may be reduced 
to a minimum and accurate firing of a torpedo made 
possible. Perhaps the most interesting chapter in 
the book is that which deals with the stability of 
floating docks, and it has an added value from the 
fact that very little information of a connected 
character has hitherto been published about these 
vessels, which are becoming increasingly used in 
place of graving docks. Three types are discussed, 
the double wall or U dock, the offshore or L dock, 
and the outrigger or depositing dock, which is the 
L dock with an outrigger pontoon affording the 
stability which an offshore dock obtains from boom 
connection with the shore. Very full calculations 
are given for all three types, and the measures 
described which ensure safety during the critical 
stages of immersion, when the vessel being docked 
is just out of the water and the horizontal arm of the 
dock is still immersed, the water plane area being 
thus reduced. It is fortunate that a knowledge of 
the complicated conditions affecting stability is not 
necessary to efficient working of these docks. If the 
dock is correctly designed, it is found that in actual 
practice long experience of the operator exerts itself 
unconsciously in deciding the quantity and disposi- 
tion of the water ballast required, by the behaviour 
of the dock itself; mone the less, the information 
given in this treatise will be of great value both to 
owners and designers of such docks, for the principles 
are clearly enunciated. 

The stability of aircraft is another of the absorbing 
problems which attracts the attention of engineers 
at the present time. An interesting chapter is in- 
cluded in the book. It deals for the most part with 
heavier-than-air machines, which naturally present 
more difficulty, while interesting a larger number of 
students, than the dirigible of whatever type. These 
unwieldy vessels offer a simpler stability problem, 
but in their present stage of growth give little promise 
of future development as a practical solution of the 
difficulties of air navigation, and the author wisely 
devotes little space to them. He discusses the 
various methods which have been experimented with 
to obtain automatic stability, and points out the 
reasons for their comparative failure, at least so far 
as transverse stability is concerned. The form of 
floats for waterplanes, hydro-aeroplanes—or, as they 
are more often called, seaplanes—is discussed, and 
the difficulties which are encountered by using either 
one or two floats stated. The author inclines to the 
opinion that eventually it will be found that three 
floats form the best arrangement for safe rising from 
and alighting upon water. There are difficulties 
with all types, and the best arrangement must be 
determined from a judicious consideration of theory 
combined with actual experimental results. 

The concluding chapter on caissons and floating 
dock gates is interesting as a study of a peculiar form 
of what for stability purposes must be considered 'an 
ordinary ship having exceptional functions to perform. 

It will be seen that the author, while dealing all 
through the book with a subject which is essentially 
a scientific and theoretical one, has a firm grip of the 
absolute necessity of combining theory and practice. 
This attitude is both safe and sensible, and will 
commend itself to every thoughtful reader. The 
book is a. welcome contribution to the science of 
naval architecture and aviation ; it is well. printed ; 
the index might perhaps have been fuller with advan- 
tage, but against this it must be said that the summary 
of contents which precedes the Introduction is full 
and forms an index itself, the co-related subjects 
being sequentially arranged and easily found. 


Electric Lighting and Starting for Motor Cars. By 
Harold H. U. Cross. London: Crosby Lockwood. 
Price 3s. 6d. 

In view of the extent to which electric lighting and 

starting sets are now employed on motor cars, there 





should be a very fair opening for a {book dealing 
with such subjects. The volume describes in the 
simplest language not only starting and lighting 
equipments made by a large number of firms, but 
also the meanings of electrical terms. Naturally, it 
is not a book written for electricians ; stillit is possible, 
we think, that electrical men who have not hitherto 
paid much attention to the lighting and starting of 
cars by electricity will find certain sections useful. 
Special attention is paid to the Lodge, Mira, Ducellier, 
Deaco, Lithanode, Gray and Davis, Bottone, Rotax, 
Trier and Martin, Lucas, Rosenberg, and Rushmore 
machines. There are chapters on dynamos with 
permanent magnets and dynamos with wound mag- 
nets, requirements of car lighting, automatic cut-outs, 
accessories, &c. Hints are also given on fault localisa- 
tion, &c. Ashortsection on accumulators touches upon 
the main points that concern motorists. Many of the 
best-known accumulators used for car lighting are re- 
ferred to, but there does not appear to be any mention 
of the Edison cell, which we believe is used, or is going 
to -be used, by the Ford Motor Company in America. 
But alkaline cells are not entirely neglected. The 
author thinks that they are ideal for starters, and 
that they offer many advantages over all forms of 
lead peroxide cells. 

There is no doubt whatever that the employment 
of electric light on motor cars has been greatly aug- 
mented by the advent of metallic filament lamps. Apart 
from its greed for current, the carbon filament lamp is 
very sensitive to voltage variation, and a comparatively 
slight drop in pressure is sufficient to render the light 
useless. When these lamps were used, therefore, close 
voltage regulation was necessary. The metallic 
filament lamps are superior in this respect, and this, 
coupled with their better efficiency, has simplified the 
task of designing car lighting sets. To emphasise 
the point Mr. Cross takes the case of a 4-volt 4-candle 
power carbon lamp and explains that if the pressure 
at the terminals were reduced 50 per cent. the filament 
would only just be red hot, whereas with the same 
pressure reduction a 4-candle 4-volt metallic filament 
lamp would give about a quarter of its original candle- 
power. In the section on accessories the author gives 
particulars and illustrations of a good many electric 
lamps, as well as some useful hints concerning the 
best positions for headlights. The most modern and 
most successful headlights are also described. Another 
type of lamp dealt with—a very useful type, by the 
way—is the Lucas combined oil and electric lamp. 

As a popular treatise on motor car starting and 
lighting by electricity the book leaves little to be 
desired. All the descriptions are exceptionally clear, 
and there is very little in the volume that the average 
motorist cannot follow. In places, however, a word 
or two of caution might have been given. For instance, 
in the early part of the book the author shows very 
clearly what is meant by a “short.” A diagram 
illustrates an accumulator with its terminals bridged 
by a spanner. That, the reader is told, is a “ short,” 
and practically the whole of the energy in the accumu- 
lator will expend itself in warming up the spanner. 
Readers may possibly gather from what the author 
says about fuses and wastage of current that “shorts” 
are things to be avoided, but it would be safer, we 
think, to explain that on no account should accu- 
mulators be used for warming up spanners. 








OBITUARY. 


HENRY ROFE. 


WE regret to have to announce the death from 
pneumonia of Mr. Henry Rofe, M. Inst. C.E., which 
occurred on the 2nd inst. Mr. Rofe, who was seventy-six 
years of age, was a son of the late Mr. Henry Rofe, engi- 
neer of Birmingham Waterworks and Professor of 
Engineering at Queen’s College, Birmingham. He 
was educated at King Edward VII. School, the 
Queen’s College, Birmingham, and the Government 
School of Mines. He held the positions of sub-engi- 
neer and acting engineer to the Birmingham Water- 
works from 1860 to 1866, and later was engaged till 
1879 in the construction and management of the 
Rochdale, Nottingham and Southport Waterworks. 
In 1885 he entered into partnership with Mr. Edward 
Filliter, and practised with him as a consulting engi- 
neer in Leeds and Westminster until Mr. Filliter 
retired from the profession. Then, in 1901, he took 
his son, Mr. H. J. Rofe, into partnership with him. 

During his professionai career Mr. Rofe constructed 
works for the water supply of Burnley, Wakefield, 
Oswestry and Newark-on-Trent Corporations, the 
Leeds and Liverpool Canal Company, the Southport, 
Birkdale, and West Lancashire Water Board, the 
Holyhead and Newquay Waterworks Companies, &c. 
In 1905 he visited and reported upon the water supply 
of the Cape Peninsula. His firm only completed last 
year the Buersill service reservoir for the Rochdale 
Corporation and the Rushmere Well and Pumping 
Station for the Felixstowe and Walton Waterworks is 
nearing completion. He was constantly engaged in 
Water Bills before Parliament and in various arbitra- 
tion cases, and he was frequently consulted in im- 
portant cases connected with waterworks engineering. 

Mr. H. Rofe was engineer to the Trent Navigation 
for several years, and was a member of the Institu- 
tions of Civil and Mechanical Engineers, a member 
of the Council of the Royal Sanitary Institute, and a 
member of the Geological and Meteorological Societies. 
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THE APPLICATION OF ELECTRICITY TO 
AGRICULTURE. 


In countries like Switzerland electric transmission lines 
extend into rural districts, with the result that electric 
power is used very largely by the agriculturist. Electrical 
firms have made a special study of the question, and send 
out to the rural districts engineers specially fitted to advise 
and draw up schemes to suit individual requirements. 
The method of driving de- 
pends, of course, on circum- 
stances. Sometimes ma- 


and the contact plug put into its socket all the operator 
has to do is to close the starting switch. Open or totally- 
enclosed motors are supplied, and when mounted on a 
truck as shown in‘Fig. 1 the maximum capacity of the 
former is 10 horse-power and that of the latter 5 horse- 
power. Usually the cable is 10 m. long, the number of 
conductors of which it is composed depending, of course, 


on the nature of the supply, continuous current involving | 
| to employ a slip-ring motor, this machine giving, of course 
, 


two conductors, three-phase current three conductors, 





chines are grouped together 
and driven by a single motor, 
whilst in other cases portable 
motors, which are moved 
about from place to place 
and made to drive different 
machines in turn, are em- 
ployed. Not infrequently 
thrashing machines, chaff 
cutters, fruit presses, mills, 
liquid manure pumps, &c., 
are driven by one motor, . 
each machine having a fixed 
and loose pulley so that it 
can be started and’ stopped 
at will. Usually the thrash- 
ing machines and_ chaff 
cutters are erected in the hay 
loft, whilst the other ma- 
ehines are mounted on the 
barn floor. Portable motors 














mounted on hand trucks, 
however, are used very largely 
for agricultural work in Swit- 
zerland, and a_ three-phase 
motor of this kind, as built by the Oerlikon Company, 
is shown in Fig. 1. At one end of the shaft is a 
pulley and at the other end a pinion, which meshes 
with a large spur wheel mounted on a countershaft, 
which carries at the opposite end to the spur wheel 
a slow-running pulley. The reduction ratio is 1 to 5, 
the motor running at 1400 revolutions and the counter- 
shaft at 280 revolutions per minute. In front of the 
motor is a drum carrying a cable, with the aid of which the 














Fig. 2—MOTOR DRIVING MANURE_PUMP 


| and two-phase current four conductors. 


Fig. 1—PORTABLE THREE-PHASE MOTOR 


These portable 
motors do not require fixing, for their weight is amply 
sufficient to hold them in place. As the various agri- 
cultural machines always remain in the same places the 
motor’s position can be marked on the floor thus obviating 
the necessity of lining up the belt every time the machine 
is moved. 

Large motors for driving thrashing machines, &c., are 
mounted, together with all switch gear and instruments 








current is available the squirrel-cage motor is frequently 
employed, for its simplicity and robust construction, 
make it very suitable for agricultural service. The ruleg 
of the electricity supply authorities, however, musi be 
observed. Large induction motors may at startin 
cause undesirable disturbances on the line, but by abe. 
star delta starters and fast and loose pulleys the difficulty 
may be overcome. Occasionally, however, it is necessary 


a much larger starting torque with a smaller starting 
current. Open-type motors are always used where the 
air is dry and free from dirt, but in lye rooms and other 
places where dust and moisture are present use is made 


| of totally-enclosed motors. 


In wooded parts the woodworking industry is often 


| carried on side by side with agriculture, and band saws 
| ,’ 


| lathes, &c., are driven by electric motors. 


In the table 


| below, which is taken from one of the annual reports of 


the School of Agricul, ure at Riiti, figures are given ™ iting 
to the amount of energy required for different agricu|tura| 
and woodworking operations :— 


Nature of work performed. 
To grind 100 kilos. (220 1b.) of barley 
To crush 100 kilos. (220 Ib.) of oats 
To grind 100 kilos. (220 Ib.) of maize .. 
To cut 100 kilos. (220lb.)ofhay.. .. .. .. .. 
To saw 1 cubic metre (35.174ft.) of beech wood a et 
To saw 1 cubic metre (35.174ft.) of fir wood ra id 
To thrash 100 sheaves of wheat sie eh 


Kilowatt-hours used, 


hom re 


Electrical energy is either sold at so much per wnit, in 
which case it is, of course, metered, or, in accordance with 
a fixed tariff, based on the horse-power hours. Usually 
it is sold by meter, and this system in the majority of cases 


proves most beneficial to the consumer. It has been 
found that if a kilowatt-hour costs 20 centimes (1.)2d.), 
it will cost 40 centimes (3.84d.) to grind 100 kilos. (220 lb.) 
of barley and 75 centimes (7.2d.) to crush 100 kilos. of 
oats. 

The following example, drawn from one of the annual 
reports of the School of Agriculture at Riiti, gives an idea 
of the initial and working costs of an electrical installation. 


A 4-horse Oerlikon portable alternating-current motor cost 
750f. (£30), the installation cost (wiring, &c.), was 800f. (£32), 
and the transmission 200f. After one years’ working only 
20f. (16s.) had been spent on maintenance, and during that 
period the motor was used for sawing and splitting 35 cubic 

















Fig. 3-MOTOR! DRIVING FRUIT PRESS. 














Fig. 4—LARGE MOTOR ON COVERED TRUCK 


motor can be connected up to the supply. These motors, 
which are made for continuous-current or alternating- 
current circuits, are exceedingly handy, for they can be 
employed for driving all kinds of machines, the two pulleys 
to be seen on the right and the large pulley fixed directly 
to the spur wheel giving a convenient range of speeds. 
In Figs. 2 and 3 two applications of these portable motors 
are given, Fig. 2 showing a motor driving a liquid manure 
pump, and Fig. 3 one driving a fruit press. It will be 
seen from both these illustrations, as well as from Fig. 1, 
that the switch gear and fuses are mounted on the motor 
itself ; thus when the motor has been placed in position 











on four wheels, as shown in Figs. 4 and 5. The covering 
which shelters all the electrical equipment from the weather 
and dust is composed of sheet iron, and it is provided with 
end and side doors, which give ready access to the motor 
and switch gear. A belt pulley projects from one side of 
the body, and spur gear is interposed between the motor 
and gearing when a low speed is necessary. As in the | 
case of the smaller portable motors the connecting cable | 
is wound on a drum, the standard length being 100 m. 
Greater lengths can, however, be provided, and in this | 
case there are two drums, one of which is fixed under the 
casing, as shown in Fig. 4. Of course, when alternating | 


Pig.5—MOTOR ON COVERED TRUCK—SWITCHBOARD 


-metres of wood, for cutting 10 metric tons of straw, for 


thrashing 2000 sheaves of grain, for grinding 10 metric 
tons of wheat, and for sharpening 30 knives of mowing 
machines. The total energy consumed amoumted to 
400 kilowatt-hours, the cost per unit being 15 centimes 
(1.44d.). The total amount paid for energy was, therefore, 
60f., or £2 8s. 

Thrashing machines with drums ranging from 1,3 m. 
to 1.7 m. long, have an hourly output of from 600 to 1500 
kilos., and the power required to drive them ranges from 
8 to 12 horse-power. Generally a 12 horse-power motor 
is employed. Chaff cutters with two knives, and running 
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at 120 to 160 revolutions per minute, and dealing with 


400 kilos. of chaff per hour, require from } to 2 horse- | 
| has been phenomenal, In our opinion, Germany’s success has 


wer, Whilst machines with four knives, and running at 


120 to 130 revolutions, and dealing with 1200 kilos. per | 
Liquid manure | 


hour, need from 4 to 5 horse-power. 
pumps can in most cases be driven‘with a $ horse-power 
motor; fruit crushers take 4 to 6 horse-power; small 
wood cutters, 3 horse-power; large wood cutters for 
constructional purposes sometimes require as much as 
25 horse-power. Butter churns, with an output of 
200 litres per hour, demand 4 horse-power ; milk separa- 
tors, With an output of 2000 litres per hour, 1 to 1} horse- 
ower, whilst machines for cleaning grain and sorting 
and sharpening machines sequire an average } to | horse- 


pow er. 








DIRECT-DRAW ROLL-OVER JOLT MOULDING 
MACHINE. 

Tue Osborn direct-draw roll-over jolt moulding machine 
illustrated in the accompanying engraving has, we are 
informed, met with a large measure of success in the 
United States. It combines three functions in the one 
machine, and it may be operated either by compressed 
air or by electric motors. In the first case the mould is 
first rammed by pneumatic jolting. It is then rolled over 
by the same power on to a truck carried on rails, with 
automatic means of levelling and locking, and finally the 
pattern is withdrawn inwards, also by pneumatic power, 
leaving the finished box on the truck to be drawn out 
clear of the machine and removed to the pouring floor. 
In the United States this type of machine is especially 
used by motor car engine builders, it having been found 
particularly adapted for work of a complicated nature or 
of deep draught, such as crank cases, cylinders, &c. 

When electrically operated two motors are used, one 


| engineering export trade particularly has not been progressing 


satisfactorily for some years, while Germany’s rate of progress 


been due to very energetic, discriminating, and well-organised 
sales campaigns, backed up by sound organisation in manufac- 
turing and adequate financial support. In fact, the Germans’ 
success may be summarised in one word, “ Organisation.” This 
has been the weak spot of the British engineering industry in 
the past, and unless it is altered we cannot hope to compete with 
even moderate success for foreign business (and this applies 
especially to the smaller firms). The way to attain the highest 
measure of success is by voluntary organisation and co-operation 
in some such way as we indicate later on in this report. The 
alternative to this, which we should be sorry to see, would be the 
formation of huge combines or trusts to absorb the smaller firms, 
as we see at work in the United States and Germany. FEither of 
these alternatives would be effective, but the element of compul- 
sion and the stifling of independent initiative which are associated 
with trusts and combines are foreign to the British spirit of 
independence. On the other hand, by voluntary organisation 
and co-operation ample means and resources should be forth- 
coming for fighting for foreign trade, securing it, and carrying it 
on successfully. The capital invested in the British engineering 
industry is estimated at over 300_millions sterling. If firms 
representing this huge sum would co-operate and equip them- 
selves for a determined and soundly-organised effort, there should 
be no question of their ability to capture the huge trade now going 
a-begging and not only should they regain the lost ground and 
maintain it but should go on to capture more and still more. 
Being convinced that the object of turning to the best advan- 
tage the present opportunity can only be secured by far-reaching 
improvement and reform in organisation, and that voluntary 
co-operation and association is the best way to this end, your 
sub-committee advocate an association on a non-trading and 
non-interference-with-prices basis, comprising British manufac- 
turing concerns in all branches of engineering, and aiming at the 
inclusion of every such concern, with a constitution giving it a 
legal status framed on broad principles and with an efficient 
and energetic management. Such an association, with a strong 
representative council, could speak with a powerful collective 
voice in matters in which the Government or Parliament played 
a part ; and it could also assist the Government and Parliament 
in questions connected with industry and commerce ; and would 




















OSBORN MOULDING MACHINE 


for jolting and the other for rolling the mould and drawing | be entitled, by its weight and importance, to representation and 


the pattern, and the following advantages are claimed for 
it :—The blow on the jolt is without vibration or rebound ; 
the roll-over operation is rapid and the draw is slow at 


the start, accelerating as soon as the pattern has cleared 


the sand; simple switches control each operation, and 


the motors run only during the actual operation of the | 


machine, which is about 40 seconds per mould. 

Machines of this type are made to take boxes up to 48in. 
by 66in. with a maximum pattern draught of 24in. The 
agents in this country for the machine are J. W. Jackman 
and Co., Limited, Vulean Works, Blackfriars-road, Man- 
chester. 








RECOMMENDATIONS FOR DEALING WITH THE 
PRESENT SITUATION.* 


THE sub-committee appointed to consider what steps could be 
taken by the Club to enable the engineering industry to take 
advantage of the present situation have carefully considered the 
whole matter and have presented their report, which is set out 
hereinafter. Their report is based partly upon opinions ex- 
pressed during the debates, which have been held at the Club 
during the last few months, and partly upon information 
gathered from meny sources and individuals. It does not pre- 
tend to be final or exhaustive. It is hoped, however, that it may 
provide a framework upon which an effective scheme might be 
constructed, Suggestions upon matters of detail are made, and 
no doubt it will be considered that some of these suggestions 
are made boldly and invite criticism, if not opposition. It has 
been one of the objects of the sub-committee, however, to 
stimulate interest and discussion on what they venture to say is 
the enormously important subject of the report. 

The report has been submitted to the Committee of the Engi- 
neers’ Club, and it is recommended that it be debated by the 
members of the Club before it is published, and that after the 
debates the report be published. For this purpose the report 
concludes with three recommendations, which could be the 
motions for debate. 


Report’, 


The present circumstances provide an opportunity for increas- 
ing our home and foreign engineering trade that will never occur 
again. For making the best use of this opportunity prompt and 
decisive action is necessary. There is general agreement that 
something should be done, but nothing adequate has yet been 
initiated so far as engineering is concerned. After the South 
African war steps should have been taken to secure the trade, but 
this was not done, and the trade was allowed in a great measure 
to drift into other hands. This could largely have been pre- 
vented, and a similar mistake must not be made this time. Our 


naennmmmentations made by a sub-committee of the Engineers’ Club, 
iter, to the 8, 





a substantial part in the councils and management of higher and 
of technical educational associations, such as universities and 
technical schools. Thefassociation would not trade in any way 
whatever. It would assist members equally_and_ without dis- 
tinction in the obtaining of business, and would generally act 
in the furthering of the interests of the industry as a whole. 

The constitution of the association; would require careful 
framing and ample funds for its work should be secured in the 
form of contributions from members. There should be an annual 
subscription, not of uniform amount for each member, but 
graduated according and in proportion to the capital or the 
number of employees of the member, and each member should 


| have a vote or votes at meetings of members in proportion to 


| 





| subjects. 


| directed by committees of the council. 


the amount of his subscription. An annual subscription, 
equivalent to one-tenth of 1 per cent. of the 300 millions capital 
previously mentioned, would provide an income of £300,000. 
Membership of the association should be restricted to British 
manufacturers. By this is meant that every individual manu- 
facturer and every member of a firm, and a large majority, say, 
three-fourths, or some other controlling proportion of the 
beneficial owners of the share and debenture capital of every 
company, seeking to become a member, should be British 
The general management should be in the hands of a 
thoroughly competent business man of unimpeachable integrity 
under the direction of a representative and periodically elective 
council, and the management of various departments of the 
association’s work should be entrusted to competent managers 
Articles of association 
and regulations providing for these and other usual matters 
would have to be carefully drawn up to ensure the proper working 
of the association and the conduct of its meetings. 

The association should have a central bureau or exchange at 
headquarters, and should also have bureaux or exchanges in the 
largest towns in this country and in various British dependencies 
and foreign countries. In the home bureaux and exchanges 
inquiries and information would be received and thence distri- 
buted through headquarters to the other bureaux and exchanges 
and to members; periodical reports would be received from 
other bureaux and exchanges, both home and foreign ; and there 
would be offices, a meeting room, committee, smoking, and 
reading rooms, Possible customers from abroad would be 
encouraged to visit these premises of the association and would 
be furnished with information of makers of various machines. 
Local committees would look after the immediate and special 
affairs of the bureaux and exchanges, but, of course, would not 
have priority in access to information. The colonial and foreign 
bureaux should, so far as necessary and possible, be on similar 
lines to those at home. In countries of sufficient importance 
an engineer, who would also be a personage of considerable local 
influence, and wide as well as local experience, would be at the 
head, with a technical and commercial staff and with correspon- 
dents in various towns. In countries of less importance the head 


would be an engineer of wide experience with an intimate know- 
ledge of local requirements. These bureaux should be in close 
touch and work in harmony with the British Consul, the Com- 
mercial Attaché, the Colonial Government, and the British 
Chambers of Commerce, as the case might be, and would do 





propaganda work in the interests of British engineering, includ- 
ing the pointing out of the advantages ofgbuying British ma- 
chinery, and apo purchasers placing their inquiries 
in the hands of the bureaux. They mall: advise headquarters 
of openings for trade, and particularly of the spirit and peculiar 
requirements of the purchasers in the locality, and of the opera- 
tions of foreign and local competitors ; and would send definite 
inquiries to home bureaux. They would also advise members 
through headquarters as to who would be suitable agents, and 
as to the ramifications, influence, moral character, and the 
financial standing of such. As agents, however, generally speak- 
ing, are unsatisfactory—having too many different materials to 
handle and being prone to do the best for that firm whose 
materials are the most easily sold or yield the most profit—the 
association would afford opportunities for groups of members to 
co-operate to organise foreign and colonial sales’ offices to repre- 
sent the group on economic and effective lines. Thus a group of, 
say, six firms would be able to open six offices at the cost of one 
used for one firm only. 

The work of the association would be divided amongst and 
directed by departmental standing committees appointed by 
or elected from the council, including—if thought fit—co-opted 
members. The following would be a convenient series of such com- 
mittees, viz.:—({1) Parliamentary and general purposes; (2) 
external (sales) organisation ; (3) internal (producing) organisa- 
tion; (4) patents and inventions; (5) technical education ; 
(6) publications and advertisements; (7) finance. Special 
committees could be, appointed from time to time as occasion 
might require to deal with temporary or special matters. To 
the’ various committees would be referred questions of import- 
ance and of principle connected with their work. The work to 
be allotted to the several standing committees would be as 
follows :— 

(1) Parliamentary and General Purposes.—Objects: (a) To 
bring pressure to bear on the Government to appoint a Minister 
of Industry and Commerce—who should be a man of great 
commercial experience and distinction, a ‘‘ Kitchener ” of com- 
merce—and to allocate to his department the purely commercial 
matters now handled by the Board of Trade, as distinguished 
from such matters as railways, shipping, fisheries, and labour 
disputes, which should remain with the Board of Trade ; (b) to 
induce the Government to take an active interest in trade in 
general, and engineering in particular, instead of the apathy 
which has existed ; (c) to advise the Government on engineering 
matters when called upon to do so, and to tender advice to the 
Government on such matters in proper cases; (d) to deal with 
recommendations from the patents and inventions committee 
and to take action thereon where necessary or advisable ; (e) to 
bring pressure to bear upon railway, canal and shipping com- 
panies for the improvement of conditions and reduction of 
treights, and to take up and, if thought fit, fight any member’s 
disputes with such companies; (/) to appoint arbitrators, or 
otherwise settle disputes arising between members ; (g) to induce 
the Government to provide some security for a definite period to 
manufacturers, that they might with confidence extend their 
works for making articles which have previously only been made 
in and imported from Germany and Austria ; (h) to induce the 
Government and public authorities to set an example to the 
whole empire by buying their engineering requirements from 
British manufacturers only, and giving a preference to members 
of the association, and to induce the members to buy amongst 
themselves as far as possible ; (i) to induce the Government to 
improve the consular service and representation abroad by the 
appointment, as commercial attachés, of men who have had a 
wide commercial training and experience, and, when possible 
and desirable, to obtain the appointment of engineers—prefer- 
ably the association’s nominees or representatives—as advisers 
to the national representatives abroad; (j) to bring about a 
reform in the consular service by excluding all but natural-born 
British subjects from consular offices and by making the service 
a special medium for the furtherance of British commercial 
interests, e.g., by the active dissemination of information in the 
language of the country of British industries and products. 

(2) External (Sales) Organisation.—-The activities of this 
department would operate in two spheres—home and abroad— 
and the sales’ organisation should be divided into two correspond- 
ing sub-committees accordingly, whose proceedings would be 
subject to review by the committee itself. Power to act in suit- 
able cases would be given in advance to the sub-committees so 
as to ensure speedy action and avoid unnecessary red-tapeism. 

Home.—This sub-committee would direct and control the 
central offices and bureau or exchange, and the local bureaux 
and exchanges, including the local committees in so far as the 
latter dealt with matters of general importance. To it would 
be submitted proposals and suggestions from members. It 
would initiate and guide policy. It would collate the information 
received from the local bureaux and exchanges and individual 
members, and would issue reports at convenient intervals— 
monthly or quarterly. To it would be referred questions of 
importance and principle such as the standardisation of general 
conditions of sale and purchase. It would advise members on 
the matter of sub-contracts. 

Abroad.—This sub-committee would direct and control the 
colonial and foreign bureaux, the representatives of the associa- 
tion abroad, and the relations with the colonial authorities and 
the British Consul. To this sub-committee would be submitted 
proposals and suggestions from the representatives abroad. It 
would initiate and guide policy. It would collate the information 
received from abroad and would issue periodical reports. It 
would advise members on the matter of sub-contracts. 

(3) Internal (Producing) Organisation.—Objects : To promote 
a better feeling between manufacturers to the mutual good. To 
prevent overlapping, to increase specialisation and standardisa- 
tion. The ensuring in much greater degree that firms specialis- 
ing in certain parts would sell to members who specialise in 
others. To give advice to members.. To induce members to 
give substantial preference to British goods in general and to 
those made by other members of the association in particular. 
To induce members to mark all their products ‘‘ British made.” 
The question of adopting a distinctive mark as an indication 
that the article was made by a member oi the association should 
be considered. To issue from time to time reports on improve- 
ments in foreign works organisation. 

(4) Patents and Inventions.—Objects: The investigation of 
patents and inventions with a view to the encouragement of 
inventors and the development of their inventions in proper and 
desirable cases, and particularly so as to ensure to this country 
a full and proper share in the benefits of its own inventions, and 
to recommend to the finance committee cases for financial assist- 
ance ‘vhere necessary and in the opinion of the committee desir- 
able, and to consider and make recommendations to the parlia- 
mentary and general purposes committee respecting questions 
of practice under and amendments of patent and designs law. 

(5) Technical Education.—Objects : To obtain for the associa- 
tion representation on the boards of management of higher and 
of technical educational authorities, such as universities and 
technical schools. To create a better understanding between 
works and technical institutions. To promote better and 
more suitable technical education, organise examinations, and 
confer diplomas, prizes and scholarships. To induce a better 
appreciation by works of technical institutions’ efforts and their 
products. To encourage and further research work and in 
suitable cases to advise the finance committee to assist therein. 

To advocate the formation in London or Manchester or other 
suitable centre of a university of commerce, with a curriculum 
commencing where that of the ordinary commercial school ends. 
In such a university foreign languages should be carefully and 
scientifically taught, there should numerous departments, 
giving instruction and practical demonstrations in the technical 
side of every trade. Degrees would be conferred and the 
university would be the gateway to every avenue of production, 
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manufacture and trade. To put this on a financial basis sub- 
sidies would have to be granted for some time by the Govern- 
ment,,and assistance and co-operation would be required from 
the Chambers of Commerce and the various trade organisations 
chiefly interested. It is submitted that in a few years such a 
University of Commerce would be a profitable concern—in 
spite of high salaries—and would be independent of grants in 
aid. But, most important of all, it is submitted that British 
commerce, and especially the highly technical and scientific 
engineering industry, would speedily reap incalculable benefit 
from the increase in numbers of highly trained experts in every 
branch of industry, and would be able to dispense with the 
services of Germans, who have had often to be employed for lack 
of qualified Englishmen. 

(6) Publications and Advertisements.—Objects : To organise 
the preparation for distribution at home and abroad of printed 
information of all kinds relating to the British engineering in- 
dustry for the purposes of increasing the demand for and manu- 
facture of British products. With a staff of proficient linguists 
to translate, and to print into various foreign languages, such 
information as would be required for foreign countries, and to 
transla‘e and distribute in English various matters from foreign 
journals and other sources of use to members. Amongst other 
information for distribution would be catalogues, price lists, and 
directories. To organise schemes for advertising by means of 
exhibitions, showrooms and otherwise at home and abroad. 
To regulate and standardise general conditions of contract and 
to issue model conditions of sale and purchase. 

(7) Finance.—Objects: To secure and preserve a sound 
financial basis for the association. To make arrangements for 
the better financing of the industry, both in manufacture and 
in relation to home and foreign contracts (a) by collective action 
in negotiating with the great joint stock banks, to induce them 
to give better terms and facilities to members and/or (b) by 
the creation of a financial trust which would, in proper cireum- 
stances and with proper safeguards, either lend money to the 
members of the association or guarantee the members of the 
association an overdraft with a banker. 

Another important subject which would be dealt with by the 
finance committee would be the consideration of reeommenda- 
tions from the patents and inventions committee relating to 
patents and inventions with a view to the financing of inventors 
im proper cases, and their encouragement generally, so that 
assistance could be given in proper cases to manufacturers to 
enable them to produce apparatus which has previously been 
imported from abroad, and to enable them to scrap old or 
obsolete machinery and replace it with up-to-date plant where 
a certain substantial additional profit could be shown to be the 
consequence. 

We have endeavoured in this report to outline what we believe 
to be the best way of advancing the interests of the British 
engineering industry. The multiplication of associations, if 
in the interests of the industry it can be avoided, is undesirable, 
and if an existing association could and would so modify its 
constitution and extend its operations as to adopt and carry 
into effect the recommendations which we make, it would be 
better that such should be done than that another association 
should be formed. 

There is in existence an organisation somewhat similar, or 
which might be made similar, to the association herein proposed. 
That other organisation is based on sound principles, and if its 
success up to now has not been all that might have been expected, 
it must be remembered that it has a comparatively small mem- 
bership with a purely nominal subscription ; it started in far less 
propitious times, and it tackled and almost confined its energies 
to one difficult proposition. There are other associations dealing 
with special branches of the industry or with restricted objects. 
Co-operation or amalgamation rather than competition with 
these organisations, to lead to the attainment of the objects out- 
lined in this report, is desirable. 

The association now proposed, whether combined with or the 
result of extension of existing organisations or not, could com- 
mand every prospect of success if it had the whole-hearted 
support of the industry and adequate financial backing. It 
should be quite workable and effective, provided the British 
engineer approaches the subject in a spirit of true patriotism 
and determination to do his share for the mutual good of the 
industry to which he should be proud to belong. 

Your sub-committee therefore recommend :—{1) That an 
Association of Engineering Manufacturers is desirable ; (2) that 
such association should have as its objects the matters mentioned 
herein ; (3) that the constitution of such association should be 
as outlined herein. 

Dated this 8th day of February, 1915. 
W. A. Bristow, 
J. M. Date, 
H.DERWENT SIMPSON, © 
H. T. Witxryson, } 


Members of the 
sub-committee. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





PATENTS AND FOREIGN COMPETITION. 

Srr,—I am pleased to see that your correspondent “ M.I. 
Mech E.” agrees with me that the order of merit he formerly 
gave should be reversed, and that the main reason for the 
existence of patents ought to be for the encouragement of 
invention. Most certainly we are progressing! We also appear 
to be in absolute agreement with the fact that the present 
British patent laws and system are bad in many ways, and that 
much more stringent and just methods should be adopted, in 
order not only to encourage bond j.de invention and make 
patents, when obtained, more novel and valuable, but to give 
some reasonable form of protection to the inventor. 

I note further that ‘‘ M.I. Mech. E.” classes himself as an 
“inventor and a patentee and not a wholly unsuccessful one,” 
which description, I take it, may equally apply to myself—so 
that we ought to be in substantial sympathy. It appears all 
the more surprising, therefore, that your correspondent should 
have denied the possession of “‘ any brains ”—as he put it—to 
the average inventor ; but perhaps this may be put down to an 
excess of modesty on his own part! I entirely disagree, how- 
ever, with “ M.I. Mech E.”” when he credits Mr. Lloyd Ggorge 
with having brought in a good Patent Act in 1907, as the very 
virtuous clause which your correspondent praises as having 
“ virtually reasserted the rights of the people of the United 
Kingdom,” actually, in my opinion, brings the said Act down to 
the level of parochialism, and leaves it open to other outside 
nationalities to apply very stringent reprisals. As has been 
very truly said, “One can scarcely have things both ways,” 
and undoubtedly two or more can very easily play at the game 
of retaliation. I fear that ‘‘ M.1. Mech. E.” in his praiseworthy 
desire to seemingly benefit ‘‘ the people of the United Kingdom,” 
forgets that the British Empire is world-wide, that its engineers, 
manufacturers and business men have to do a world’s business, 
and that British inventors have to make applications in other 
countries for patents much now to their disadvantage because 
of that very particularly obnoxious clause. 

For instance, we need not flatter our vanity that in a patent 
system, so far as the best in principle is concerned, we can show 
a perfect example, say, to our American cousins, whose patent 
system—although it may with advantage be improved in mere 
details, as in the drafting of claims, the giving of better pro- 
tection and such like—is certainly the most proficient in the 
world, under which there is no compulsory working-within- 


the-country stipulation, nor are there any renewal fees or annual 
taxes payable after the first cost. In addition, the examina- 
tion for novelty, validity, &c., is so thorough that very seldom 
a worthless patent is granted nowadays, as a proven anticipa- 
tion anywhere throughout the whole world will not only prevent 
the acceptance of an application in the first instance, but, will 
at anytime afterwards during the life of the patent be sufficient 
to invalidate any American patent. 

Then, in strange contrast to the haphazard way in the British 
Patent-office, every applicant for an American patent must 
fill up two forms, and in one of these he must state under oath 
that not only is he the original and true inventor but that the 
invention so far as he knows was never known or used before 
nor ever described or patented in any printed publication in 
any country, &c. &c., and especially that no application even 
by himself had been filed in any foreign country more than 
twelve months previously—all of which tends towards giving 
protection in the end to the inventor. Anyone, again, from 
abroad can apply for and obtain a patent in Great Britain for 
an appliance which may have been patented and in common use 
abroad for years, provided he makes his application through a 
patent agent in the usual way. Whereas British patentees for 
patents abroad are absolutely handicapped by the twelve 
months’ limit in accordance with the provision and rule in the 
International Convention, while those from abroad similarly 
applying in Great Britain are not. 

an anyone assert, again, that without its patent system 
—tho very essence of which is for the encouragement of invention 
—the inventive faculty within the United States—which is 
so notorious—could possibly have been developed to anything 
like the extent it has been? Or, to put it another way, can 
anyone outside a lunatic asylum say that the patent system 
within the United States is a discouragement to invention. 
I am therefore of the strong impression that—notwithstanding 
the pious opinion of “* M.I. Mech. E.”’—the absence of patents 
in this country would undoubtedly discourage invention and 
prove a disaster towards British engineering and commercial 
supremacy. Replying to ‘M.I. Mech. E.’s”’ challenge as 
regards Holland, in which he says, “If Holland does become 
inventive now that she has got a patent law,’’ I would merely 
draw his attention to the patent specification page of last week’s 
issue of THE ENGINEER—5Sth inst., in which his letter appears 
to a patent applied for or taken out by two Hollanders for a 
steam generator, illustrated ; so that it is evident the inventive 
faculty has at last been started in Holland. 

I quite agree with your correspondent that no Patent Act 
framed solely by lawyers, patent counsel and patent agents, 
and thus principally for the benefit of the ‘‘ profession,” will 
ever be satisfactory or beneficial for invention and its encourage- 
ment in Great Britain. The British Comptroller-General, again, 
who has to grant or refuse applications for patents ought surely 
to be a judge holding the highest attainments and possessed 
not only of considerable engineering and technical skill, but 
having exceptional experience in inventive or patent matters, 
instead of being as a rule a mere square peg in a round hole or 
a figure head. 

It is admittedly, however, very difficult to stir up public 
opinion on this important subject ; and I believe until practical 

gi s or busi men having a knowledge of and an affinity 
for invention, and with a disinterested desire for its encourage- 
ment in this country, enter Parliament for the particular purpose 
of producing a really wise and comprehensive Patent Bill on 
broad lines—reasonable in its terms and protective towards 
inventors and invention—we will not get much further forward 
nor be able to satisfactorily meet foreign competition on more 

rogressive and profitable lines. 

March 8th. 





ANOTHER M.I. Mecu. E. 


Srr,—I have been following this correspondence with interest, 
and I note that your correspondent ‘‘ M.I. Mech. E.,”’ in his first 
letter, after giving three reasons for the existence of patents, 
proceeds to advocate their abolition altogether. The following 
sentences may with advantage be culled from his remarks :-— 
** The easiest and best way of getting rid of all patent law troubles 
is to get rid of patents for invention ;”” “‘ the average—or normal 
—inventor has not any brains ;’’ “ it is possible for an inventor 
to sell his invention without any patent ;”’ “as far as the 
inventor is concerned we may be sure that he would be little 
the loser if there were no patents ;’’ ‘‘ I do not think the absence 
of protection by patent would discourage invention ;”’ and so 
on, in which your ndent not only distinctly indicates 
that the State gives protection to patentees, but that this pro- 
tection is undeserved and entirely against the encouragement of 
invention and the best interests of business and the country. 

After having been ably but severely taken to task by your 
other correspondent, ‘‘ Another M.I. Mech. E.,’’ ‘‘ M.I. Mech. E.,” 
in his second letter, appearing in your issue of the 5th instant, 
climbs down most ingloriously. He admits, as ‘“‘ Another M.I1. 
Mech. E.” had pointed out, that his “‘ order of merit,’’ as he 
called it, for the existence of patents should be reversed ; that 
the Government gives no protection after all; denies that he 
even hinted that the want of patents would in any way dis- 
courage invention or benefit matters, and says many other foolish 
things, which doubtless will receive attention from your other 
correspondents. 

Might I, as an inventor, just remark that when “‘ M.I. 
Mech. E.”’ now—in his last letter—posing as a successful or 
abnormal inventor, stated previously that the average or normal 
inventor had not any brains, he presumably meant that an 
ordinary engineer had some brains ; that the normal inventor 
had no brains, and that the abnormal inventor had a minus 
quantity of brain power! Let it be noted that the gentleman 
said ‘‘ inventors,” and not alleged inventors normally were 
brainless ! 

Seeing, therefore, ‘‘ M.I. Mech. E.” has classed himself as an 
inventor he is bound to accept his own estimate of the value of 
such a being’s brain capacity and take the consequences. 
Possibly this estimation on the part of your correspondent may 
to a great extent account for the rather illogical, contradictory, 
if not incoherent, style and reasoning of his argument throughout 
this controversy. AN AVERAGE INVENTOR. 

March 8th. 


INDUCED DRAUGHT. 


Sir,—Up to the present, so far as I am aware, very little 
publicity indeed has been given to the results of experiments 
and tests carried out on ejector systems of induced draught, 
and I venture to suggest there are many engineers who would 
welcome such publicity for comparative purposes. From 
calculations it would appear that the ordinary system of induced 
draught is the more efficient, and that the limit of draught 
power obtainable with any ejector system for reasonable power 
consumption is }in. to lin. W.G. To increase the draught power 
with either system all that is necessary is to increase the speed 
of the fan ; but as the power increase varies as the cube of the 
speed, it would appear that the horse-power required with any 
ejector systems to obtain a draught power of, say, 1.4 to 1.6 
is extremely large. 

It is urged that ejector systems require only from 0.5 to 1 per 
cent. of the steam generated, as against 2 to 3 per cent. for the 
ordinary systems. This is aecounted for to some extent by the 
fact that the natural draught of the chimney is still employed 
with the former systems, but destroyed in the latter 3 but 
considering the reduced area of the chimney and the friction 
that is set up, this hardly appears to be worth taking into con- 
sideration. I have two diagrams before me which are reputed 
to be the results of actual tests, but it is somewhat difficult to 
reconcile one with the other, as diagram No. 1 shows a certain 





ejector system to advantage and as being both more economical 


and efficient. Diagram No, 2 flatly contradicts this, and claims 
that the ordinary system is the more economical and efficient 
installation, 
Perhaps other engineers will favour us with the results of 
their experience, which I am sure will be welcomed by many, 
March 8th. Srong, 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devoty 
as much space as we can spare to a discussion of the econo. 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form, 





THE MIDLANDS AND STAFFORDSHIR |). 
(From our own Correspondent.) 


A War Bonus to Ironworkers. 


A QUESTION of a war bonus to the ironworkers 
was raised at the annual meeting of the Midland Lron and 
Steel Wages Board in Birmingham this week. The matter 
was brought forward by the men’s representatives, who 
said they were doing their utmost to prevent loss of time 
by men at the ironworks, particularly where Governinent 
contracts were in hand, and they intimated that a general 
application for a wages bonus for the time the war lasted 
would probably be made at an early date. The increase 
in the cost of living was as much as 25 per cent., and the 
officials of the Associated Lron and Steel Workers of Great 
Britain, the leading union of the men, had issued a mani- 
festo calling upon the men at the iron and steel works 
alike ‘* to render uninterrupted service at a time when the 
demands of the war were so urgent and insistent, and when 
loss of time would mean greatly reduced outputs.” The 
employers’ section of the Board received the men’s sug. 
gestion favourably and urged that if during the next few 
years we were to achieve our desire of recapturing from 
Germany the heavy iron and steel orders we have lost 
there must be the closest and most cordial relations between 
ironmasters and ironworkers and equally between the 
steel masters and their operatives. ‘‘ On neither side must 
there be friction which might imperil the great reward 
to the British iron and steel trades that would now 
assuredly come in good time with persistent and united 
efforts, and which even seemed already within their 
grasp.” The employers further stated that in the present 
circumstances it was almost impossible to discriminate 
between orders which were required for military purposes 
and those which were not. If the work was not directly 
for one or other of the Services, a great deal of it 
helped indirectly to advance the war. It was 
common knowledge, they added, that still further drafts 
of men would be required for the front, so that the shortage 
of men would be still further accentuated. ‘‘ The masters 
could not at short notice convert men into competent 
puddlers and millmen, but they were prepared to do their 
best if labour could be obtained from any sources to pro- 
vide the works with effective auxiliaries.” After all this 
it is easy to see that a war bonus to the iron and steel 
workers of the Midland iron district, and afterwards to 
the ironworkers in other parts of the kingdom, will not now 
be long delayed. The step is one of wide and far-reaching 
importance. 


Advance in Marked Bar Prices. 


As announced in this report last week, the 
standard for marked bars has been raised to £9 10s., with 
the usual 12s. 6d. extra for Lord Dudley’s brand. This 
step involves no dislocation of the market. It re-esta- 
blishes a more normal relation between marked and 
unmarked bars. To some extent the re-arrangement had 
been anticipated in ancillary branches which take their 
cue from the marked bar houses. After standing at £8 10s. 
from the beginning of last year, marked bars were advanced 
directly after the outbreak of war to £9. The sharp rise 
in other descriptions of bar iron in Staffordshire, Lanca- 
shire, and Yorkshire has outstripped the advance in marked 
bars. As I pointed out a week ago, it was expected some 
time since that the “list ’’ houses would again raise their 
standard to bring it into correspondence with the general 
market position. They, however, refrained from doing 
so, distrusting influences which had operated in the case 
of unmarked bars. This attitude the marked bar houses 
persevered in till they announced their advance to £9 10s. 
at the beginning of this month. The restraint has doubt- 
less done a good deal to steady the market and strengthen 
the foundations upon which the business position rests. 
It has now become patent that the dangers of a relapse 
of values must be checked by the current high costs of 
production. Whatever nervousness was engendered 
during January and February by the quick upward move- 
ment in unmarked iron—in February especially—it is 
now abundantly established by the advance in marked 
bars that present prices do not rest on artificial inflation, 
but on the basis of cost. This, and the necessity of pro- 
viding for the enhanced costs of their own production, 
have weighed with the marked bar makers and determined 
their increase. Their standard at £9 10s. is still relatively 
low. Circulars have now been received from certain of the 
“‘list’’ iron houses giving their new quotations. Not only are 
marked bars advanced 10s. per ton, but also sheets, hoops, 
and plates. The new “standard ”’ for bars is, of course, 
£9 10s.; ‘‘ Crown ”’ bars of second branded quality become 
£9; John Bradley and Co.’s marked bars, £10 10s.; hoops 
and black sheets, doubles, of the general run of best iron- 
makers, £9; angle iron, £10; and boiler plates, £11 per 
ton. L.W.R.O. “ Crown” bars become £10 2s. 6d.; best 
qualities of Earl Dudley’s make, £11 10s.; best best, £13 ; 
and treble best, £15 per ton. “‘ Hurst” brand of his lord- 
ship’s “‘ Crown ” bars become £9; ordinary best, £9 10s.; 
best best, £10; and treble best, £11 perton. The “ Bagnall 4 
brand of bars is quoted on the market £9 10s., and “‘ Mitre 
and “ Golds Hill” brands £8 10s. per ton. Noah Hingley 
and Sons’ “ Lion” brand is now £9 10s., and B.B.H. bars, 
sheets, and hoops also share in the advance, 
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Merchant Iron Conditions. 


The ironworks of the district are going regularly 
for the most part. There is no falling off in demand, but 
the volume of business is not sufficient to employ full pro- 
ductive capacity in any department outside steel pro- 
ducts. The process of readjusting labour resources to the 
special requirements of the situation is continuing. The 
railways are still congested, and consignments which have 
no direct relation to the exigencies of the war are very 
much at the mercy of circumstances, but evidence is forth- 
coming that the block of general merchandise is being 
relieved in some measure. Makers of merchant bars with 
well-filled order books stood out on ’Change to-day for 
¢8 15s. for material delivered by team in Birmingham, 
though there were lower quotations. North Staffordshire 
rollers of “‘Crown’”’ bars were asking £9, an advance of 
from 5s, to 10s., in sympathy with the increase of 10s. 
per ton adopted by the South Yorkshire Bar Iron Associa- 


tion. Makers of gas strip again reported better business, 
and several of the best firms advanced their rates 5s. per 
tou. The galvanised corrugated sheet trade remains the 


most depressed feature in the outlook. Orders come to 
hand very slowly, and even with many mills inactive there 
is barely sufficient work to keep the hands employed. 
The high price of spelter and Bessemer sheet bars, how- 
ever, prevent any giving way in quotations. Galvanised 
corrugated sheets of 24 gauge are sold on the basis of £14 
f.o.b. Liverpool. For the home trade the price is £14 5s. 
to £14 10s. The black sheet trade is slow, and manu- 
facturers are beset with difficulties. Spelter is now quoted 
£42 5s. to £44 per ton, delivered Birmingham. 


The Demands of Labour. 


The war has produced a great scarcity of labour 
in the light chain and light engineering lifting tackle 
trades in the Old Hill and Cradley Heath districts of 
Worcestershire. The position is causing great inconvenience 
among manufacturers, who are inundated with orders, and 
it is suggested that the military authorities may have to 
be approached to secure the return of men serving with the 
colours to enable the completion of Government contracts. 
Already in one of the East Worcestershire chain-making 
districts a number of men who have been in training for 
nearly six months have been sent back to the factories 
with this object. One Labour Exchange in the Black 
Country, the manager of which was asked to supply 600 
to 700 men for a Government factory which is being 
started in the neighbourhood, has not a single male appli- 
cant on the unemployed books, so short is the labour 
supply. As a result of a conference between the Chain 
Manufacturers’ Association and the leaders of the operatives 
in the East Worcestershire light chain trade, an advance 
of 10 per cent. in wages has been granted to the workers 
engaged in all branches in order to meet the increased cost 
of living. The increase, which will come into effect on 
March 29th, brings the standard rates to the highest point 
ever reached in the history of the trade. The Birmingham 
master brassfounders have just agreed to grant their men 
as a war bonus an immediate increase of 5 per cent. to day 
and pieceworkers alike, and to raise the minimum wage 
for “‘improvers”’ to 27s. per week, an advance in this 
latter case of nearly 10 per cent. The increase is given on 
condition that when the war is over and trade returns to 
the normal the bonus shall cease to be paid, and the men 
have accepted these terms. A decision by the Home-oftfice 
respecting the employment of children under school age 
on Government contracts has just been announced in this 
district. Over fifty applications had been received from 
Darlaston firms for authorisation to employ boys between 
the ages of thirteen and fourteen in nut and bolt work on 
naval and military work. The Secretary of State wrote 
that the proposal could only be justified in special cases, 
where the Admiralty or War-office certified that, owing to 
shortage of labour, work on important contracts for war 
purposes was unduly delayed. The letter added that the 
Board of Education had no power to authorise the suspen- 
sion of the school attendance by-laws. The miners are 
the next group of operatives who are likely to be in the 
field for advanced rates. There can be no doubt that, 
despite the decreased output due to the enlistment of 
from 20 per cent. to 30 per cent. of the men and the added 
cost of material,such as pit props, the coalowners have 
been doing exceedingly well during the past three months. 
Whether, however, the colliers are entitled to receive 
advances in excess of those which the sliding scale will 
automatically give them in the adjustment of their wages 
to selling prices is a more open question. Very substantial 
gains will come to the miners at the next wages adjust- 
ment under the sliding scale, just as they will to iron and 
steel workers. 


The Steel Boom. 


Steel makers have sold the bulk of their output 
over next quarter. Few of them are able to undertake 
new business for prompt delivery, but orders which come 
to hand from regular customers are being put through as 
opportunity serves. Much of the bargaining is subject 
to very wide conditions owing to the imperious demands 
of the Government and the difficulties of ensuring regular 
production owing to the shortage of labour and the delays 
of transport. Complaints on the latter head are not quite 
as loud as formerly. Representatives of steel masters on 
Birmingham Exchange have little to sell of rolled material, 
and Association prices afford no clue to the rates at which 
business can be done. So considerable is the premium 
that buyers are willing to pay if only delivery can be made. 
There is a little more steadiness in the quotations for billets 
and sheet bars. Bessemer billets were quoted to-day— 
Thursday—on ‘Change in some instances at £6 15s., 
though that was the minimum, and for Siemens qualities 
prices up to £7 5s. were asked for billets and £7 to £7 2s. 6d. 
for sheet bars, with occasionally a firm wanting a 2s. 6d. 
premium even on these very high prices fer half-products. 





Increase in Pig Iron Prices. 


The pig iron market is again witnessing an 
upward movement in prices, ‘the result of dearer prices 
for hard coke and the advances which the manufactured 
ironmasters are able to command for their rolled products. 
Northamptonshire pig iron, which has been one of the 
least strong sections, has improved its position on the 





market by Is. per ton. There are still considerable stocks 
in hand in some quarters. The lowest quotation for 
Northampton grey forge quality was to-day—Thursday— 
56s. 6d., and most smelters were 1s. above this figure. 
One well-known firm maintained its minimum of 60s. 
White iron is quoted 57s. 6d. per ton. Most of the pro- 
ducers of Derbyshire iron are for the present off the market. 
They have sold largely in the North of England, and owing 
to a scarcity of labour and materials are not anxious to 
commit themselves. Under these circumstances the 63s. 
which several Derbyshire firms are asking was rather a 
bar to business deliberately raised than a firm quotation, 
and small purchases were made on the 60s. to 61s. basis. 
Staffordshire all-mine iron was strong, the quotation being 
82s. 6d. to 85s. Cold-blast iron is quoted £6 15s. to 
£6 17s. 6d. per ton, and strong foundry hot-air all-mine 
iron £5. Hematites are also quoted £5. An advance of 
£2 per ton. is demanded for ferro-manganese. 


North Staffordshire Iron and Steel Trades. 


Although there has been an advance in the price 
of marked bars of 10s. per ton, the same as in South 
Staffs., it cannot be said that the volume of business 
in the finished iron trade here is much greater. The demand 
is not strong, and as far as possible the plant at several 
works is being used for the production of steel. Crown 
bars are still quoted at £8 5s., and iron plates at £9 5s. 
a ton. Steel makers are working at full pressure, and the 
small demands of ordinary customers are either declined 
or subjected to delay for the execution of contracts on 
account of the war. The output is not satisfactory, and 
is being generally hindered by shortage of labour, the 
difficulty in obtaining coal and the general congestion of 
traffic. There has been a sharp advance in the price of 
coal, and some classes of manufacturing fuel have increased 
in price by as much as 2s. 6d. a ton. Complaints are 
general that the depleted staffs at the collieries do not 
work the full week, and that on this account the output 
is seriously diminished. 


Advance in Wrought Iron Tubes. 


This week the wrought iron tube makers of the 
Midland and the other English tube districts have held 
a meeting to consider the position of the industry in face 
of the current advances in raw materials of every descrip- 
tion, particularly steel and spelter, and also the increased 
remuneration which is being demanded by labour. I 
understand that it was unanimously resolved to reduce 
gross discounts 2} per cent. on gas, water and steam 
tubes, 5 per cent. on galvanised tubes, and 1} per cent. 
on fittings. These changes in discounts are equal to an 
advance on the net of something like 74 to 10 per cent. 
on black tubes, 16 per cent. on galvanised, and a propor- 
tionate increase on fittings. The new discounts become :— 
Gas tubes for the home trade, 70 per cent.; steam, 62} per 
cent.; and water, 66} per cent.; while on galvanised 
tubes the new discounts are :—Gas quality, 55 per cent.; 
water, 51} per cent.; and steam, 45 per cent. Assuming 
that the change in discounts in boiler tubes is the same as 
on other descriptions, viz., 2} per“cent., the discounts for 
these, either iron or steel, now becomes 574 per cent. 
This is the first advance in tube prices which has occurred 
since the trade revival commenced or since the commence- 
ment of the war, and on this account the action which 
the trade has now taken is the more important. 


Engineering Trades. 


Additions to the engineering trades at Coventry 
are under contemplation in various directions, greatly 
to the satisfaction of the Coventry district. Last week I 
announced that the Hotchkiss Ordnance Company had 
acquired vacant premises at Coventry, and was adapting 
them for a branch concern for the manufacture of quick- 
firing guns. It is now reported that a French firm of 
gun makers will also be in operation in a few weeks’ time 
in Coventry, this city having been decided upon after an 
inspection of other sites in various parts of the country. 
By a third concern an offer has been made for a large area 
of land for the establishment of another works having 
relation to engineering matters. In still other circles 
a good deal is heard just now about prospective industrial 
expansions in the course of the next year or two. If they 
should all be realised they are likely to make Coventry 
by and by one of the largest engineering centres in the 
country. Engineers in the Birmingham district learn 
with considerable interest that a Glasgow engineering 
firm has acquired a site of ten acres on the outskirts of 
Shrewsbury where it is said to intend to set up works 
which will ultimately employ 1000 operatives. Building 
operations for the new works have already been started, 
and are to be pushed forward as rapidly as possible. It 
is hoped locally that this may prove a first step towards 
making Shrewsbury an industrial centre, the town possess- 
ing good railway facilities. The constructional engineering 
firms in the Black Country are very busy, and engineers 
engaged on the production of war material and for 
general machinery more orders are being placed. Iron- 
founders are well situated, and general stampers are 
busily engaged. The price of spelter interferes greatly 
with the galvanised iron makers, who report numerous 
colonial inquiries. Many miscellaneous manufacturers 
are in receipt of repeat orders, and production is on a 
scale never before experienced. The heavy output, how- 
ever, is somewhat negatived by the increasing cost of 
iron, steel, copper, brass, tin, &c. 


Raw Material Buying for Government Contracts. 


Light malleable ironfounders and metal casters 
engaged in the Walsall trades are finding themselves in 
difficulties through having overbought on raw materials. 
It is stated that in the earlier stages of the war the Govern- 
ment intimated that manufacturers when tendering were 
expected to cover themselves in the matter of the raw 
materials they would require, as no allowance could be 
made for any subsequent rise in prices. Having acted 
on this advice, many firms now find themselves saddled 
with large quantities of raw brass and iron which are for 
the present useless, as the military orders for bright brass 
and iron manufactured goods that are actually reaching 
the Walsall manufacturers who minister to the needs of 
the saddlery trades are much smaller than manufacturers 
were some time ago led to expect. The question has been 





considered this week by the manufacturers interested, 
and it has been decided to approach the War-office and 
point out the position in which manufacturers have been 
placed. The Department will be asked to recognise that 
firms which incur considerable liability in raw materials 
should immediately receive more Government support. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Uncertain Transit Stops Business. 


THE condition of things in this centre remains 
uncertain. There is great doubt as to transit con- 
ditions, and makers of pig iron were disinclined to quote 
for prompt delivery. In all these cases a premium was 
required. Steel and semi-steel products were very strong, 
with advances generally. In manufactured copper there 
was no change in sheets and rods, but certain makes of 
tubes were fractionally lower. Sheet lead unchanged. 
English tin ingots higher. 


Quotations. 

Staffordshire No. 3 foundry, 63s. to 64s.; North- 
amptonshire, 68s. 9d.; Derbyshire, 66s. to 67s. 6d.; 
Middlesbrough, open brands, 67s. 6d. to 68s. Scotch, 
nominal: Gartsherrie, 78s. 6d.; Glengarnock, 78s. 6d. to 
79s.; Eglinton, 77s. 6d.; Summerlee, 78s. 6d., delivered 
Manchester. West Coast hematite, 95s.; East Coast 
ditto, 92s. 6d., both f.o.t. Finished iron: Bars, £9 5s.; 
Lancashire hoops, £10; Staffordshire ditto, £10; sheets, 
£9 12s. 6d. Steel: Bars, £9 5s.; steel hoops, £9 15s.; 
plates for tank, girder, and bridge work, £8 15s.; English 
billets, £6 15s.; cold-drawn steel, £12 10s. Copper: 
Sheets, strips, &c., £86 per ton; small lots, 103d. per 
pound ; rods, £86 per ton; small lots, 104d. per pound ; 
tough ingots, £71 10s.; best selected, £72 10s. per ton. 
Copper tubes, 11$d.; solid-drawn brass tubes, 10d.; 
brazed brass tubes, 113d.; condenser tubes, 103d.; con- 
denser plates, 9d.; rolled brass, 9}d.; brass turning rods, 
84d.; yellow metal, sheets, 8$d.; rods, 9}d. per pound. 
Sheet lead, £26 per ton. English tin ingots, £187 per ton. 


The Lancashire Coal Trade. 


There was not a large attendance on the Coal 
Exchange, and there was apparently a lull in comparison 
with recent inquiry in all departments. There was little 
change in quotations, but the future course was somewhat 
uncertain. Shipping demand continues brisk. Quota- 
tions :—Best Lancashire house coal, 18s. 6d. to 19s. 8d.; 
good medium, 17s. to 17s. 10d.; domestic fuel, 14s. 3d. 
to 15s. 3d.; screened steam coal, 12s. 6d. to 14s.; slacks, 
9s. 6d. to 11s. 6d. per ton at the pit. 


The Treasury and the Manchester Electricity Supply. 


Much disappointment has been caused in local 
engineering circles by the intimation received from the 
Treasury by the Manchester Corporation that all expendi- 
ture upon the new power station at Barton, which was 
described at some length in our last issue, is to be post- 
poned until the end of the war. The disappointment is 
all the greater owing to the fact that the Electricity Com- 
mittee only last week practically decided on the letting 
of the contracts for the first two 15,000-kilowatt generating 
sets. Although it is, of course, generally understood that 
the Treasury is at present wisely withholding its sanction 
to additional capital expenditure on the part of public 
bodies, it is contended that the extension of public elec- 
tricity supplies which are necessary to meet the increasing 
demands in large manufacturing centres should be 
exempted from the Government embargo as far as possible. 
The increased supply of current which the new Manchester 
power station would enable the Corporation to provide 
will shortly be a necessity if the industrial progress of 
Manchester is to be maintained. The maximum demand 
is at present 50,000 kilowatts, and this is increasing at 
the rate of 5000 kilowatts per annum. The total capacity 
of the existing plants at Dickinson-street, Bloom-street, 
and Stuart-street is only about 69,000 kilowatts, and there 
is little or no room for further extension. If part of the 
new scheme were put in hand without delay no consider- 
able amount of money need be expended during the 
coming financial year. 


The Wages Question. 


Another long conference was held on Monday 
last with regard to the demand of the skilled sections in 
the engineering trades for an increase in wages. The men 
are asking for an increase of wages of 4s. per week and 
10 per cent. increase in piecework rates. The masters 
are quite willing, in view of the exceptional circumstances 
now prevailing with regard to the cost of living, to grant 
the men a “ war bonus ”’ of 3s. per week until the termina- 
tion of the war. I understand that no agreement between 
the men’s representatives and the Manchester and District 
Employers’ Federation was arrived at, and the question 
has been adjourned for a conference of the Federation 
and the allied trade unions, when it is to be hoped that 
the men will accept the firms’ offer. It should be borne 
in mind that to many firms this increase in the wages bill 
will seriously affect profits and in some cases will turn 
a small profit into a loss. 


The Engineering Industry after the War. 


Some time ago the Engineers’ Club appointed a 
sub-committee to consider what steps could be taken by 
the Club to enable British engineers to take advantage of 
the present situation. This committee has now issued its 
report, which will be discussed by the members at a meet- 
ing this—Friday—evening. I need say no more about it 
here, as you will probably reprint it in full. 


Manchester Association of Engineers. 


The last meeting but one of the above society 
for the present session will be held on Saturday next, 
when Mr. Dempster Smith, M.Sc., will present the report 
of the Tool Steel Research Committee, which, I under- 
stand, is of a voluminous character. 








264 


THE ENGINEER 





Marcu 12, 1915 


—— 











Liverpool Engineering Society. 


On Wednesday last Mr. Harold Dickinson, 
M. Inst. C.E., read a paper before this society on the 
“‘ Liverpool Electric Supply Undertaking.” The paper 
consisted chiefly of a survey describing the evolution and 
growth of the undertaking to the present day. 


Junior Institution of Engineers. 


At the last informal meeting of the North- 
Western Section, held in Manchester on Monday evening, 
March Ist, a paper on ‘Cotton Doubling,” illustrated 
by means of lantern slides, was read by Mr. Elam Eaves, 
jun. The subject was dealt with under the following main 
headings :—Principles of cotton doubling; the cotton 
doubling industry, its relation to other textile industries ; 
functions and main features of the various machines in a 
typical mill. The installation of a complete cotton 
doubling plant to produce 20,000 lb. of average counts of 
yarn per week was described, references being made to the 
various methods of setting out and driving the machinery 
and to the advantages of the shed type of building. 


Insurance Company’s Report. 


The annual meeting of the British Engine 
Boiler and Electrical Insurance Company, Limited, was 
held at the new offices of the company, 24, Fennel-street, 
Manchester, on the 5th inst., Mr. R. C. Longridge, the 
chairman of the company presiding. The chairman 


directed attention to the fact that the business was 


steadily expanding, the increase in revenue for the past 
year, as compared with 1913, being £6625, equivalent 
to 6 per cent. It was pointed out that this expansion did 
not involve any deterioration in the quality of the business 


transacted, as the increased revenue was accompanied 


by a corresponding increase in the balance of profits, 
notwithstanding that the company had to meet several 


heavy claims in respect of breakdowns in the engine and 


electrical departments. The public, perhaps, did not 
even yet fully realise that although the primary function 
of an engineering insurance company was to make inspec- 
tions and ensure safe and economical working, the com- 
pany also undertook to indemnify power users in respect 
of material loss. It was reported to the meeting that 


nearly 28 per cent. of the eligible members of the office 


In fact, for nfany days before and since, so absorbed was 
the attention of employers by labour problems that every 
other consideration seemed temporarily to be over- 
shadowed. Never, probably, have so many demands for 
advances in wages been made simultaneously, and most 
certainly none were ever made when so little time could 
be spared for any subject outside that of accelerating pro- 
duction. To the ordinary observer the position at one 
time appeared to be fraught with the peril of a general 
upheaval, but in reality the danger of such a disaster was 
never great. ‘The demands of the men were heavy, but 
at the bottom there was a feeling of patriotism out of 
which rose a spirit of compromise, whilst the employers 
on their part, were prepared to act with generosity. It 
is not at all unlikely that the men had asked more than 
they had intended seriously to press for. As briefly 
mentioned in my previous letter, the first agreement 
arrived at was that between the employers and the 
moulders, the latter numbering about 150U, an advance 
of 4s. per week for data] men and of 10 per cent. for piece- 
workers being offered and accepted for the period of the 
war. At a mass meeting on Sunday the members of the 
Shettield and district allied engineering trades decided 
to accept an offer made in precisely simular terms. Later 
in the day the members ot the National Union of Gas- 
workers and General Labourers met. These men, who 
had already refused an advance of 2s. per week for datal 
hands and 5 per cent. for piece-workers, were now offered 
3s. per week and 10 per cent. increases respectively. 
Whiust these meetings were proceeding a joint mass meet- 
ing was held under the auspices of the National Amalga- 
matéd Union of Enginemen, the Winding and General 
Enginemen’s Association and the National Amalgamated 
Union of Labour. In this case the men immediately 
affected are enginemen, firemen, semi-skilled workers and 
labourers, and they were offered the same terms as the gas- 
workers had accepted. There was at first a rather strong 
feeling that the increase should not be limited to the 
duration of the war, but should be paid until food prices 
were once again normal. After consideration, however, 
it was decided to accept the employers’ offer. One essential 
class of men at the steel works is that composed of carters, 
whose representatives put in an application for an advance 
of 3s. per week. The employers offered 2s., bringing the 
wages to 27s. and 29s. per week respectively for one and 
two-horse vehicles, and these terms have been agreed to 


staff had joined his Majesty’sforces, the company taking 
its share of the patriotic burden by paying full salaries 
to the absent members and keeping open their places. 
In connection with the war, it was also reported that the 
company had been entrusted with the work of inspecting 


on the understanding that the men may re-open negotia- 
tions for another advance in the immediate future. 


Demands Yet to be Made. 


certain kinds of war material ordered from contractors. 


BaRROW-IN-FuRNEsS, Thursday. 
Hematites. 





These conferences settled the labour troubles of 
| about 15,000 or 16,000 workers directly concerned, but 
| did not quite end the matter, for the Sheftield branch of 
the British Steel Smelters’ Association have yet to be 
reckoned with. In this case it is claimed that at the 


There is again a stronger feeling in the hematite commencement of the war the Association declared a 


pig iron market. The demand for iron, which has eased a 


trifle lately, has again smartened up, with the result that 
prices have hardened, and whereas last week makers 
were quoting 93s. per ton net f.o.b. for parcels of mixed 


numbers of Bessemer iron, they are now quoting 95s. to 


96s. per ton. Special brands of iron have been increased 
in price from 103s. to 105s. per ton. Warrants are idle at 
82s. 6d. per ton net cash. Makers are doing a good business 
and hold some large contracts. The whole of the iron being 
produced is going into immediate consumption and there 
are twenty-three furnaces in blast. Local steel makers 
contimue to take heavy deliveries of iron and good deliveries 
are being made by rail and sea. Special sorts of iron are 
receiving a lot of attention at present. Supplies of raw 
material are coming to hand in a satisfactory manner, 
even with increased requirements. 


Iron Ore. 


The iron ore industry is well employed throughout 
the district, with the sole exception of Lindal Moor. The 
output of ore is large and it is all required to meet the big 
demand for ore, not only on local account, but from smelters 
in various parts of the country. The output of high class 
ores is very heavy. Prices are firm, with good average 
sorts at 23s. to 25s. per ton, and the best ores, such as those 
raised at Hodbarrow in South Cumberland, are at 32s. 6d. 
per ton net at mines. Spanish ores are in good steady 
demand at 27s. 6d. to 30s. per ton delivered to West Coast 
furnaces. 


Steel. 

The steel trade keeps well employed. At Barrow 
there is activity in the rail mills, the departments on ship- 
building material, in billets, hoops, and also on special 
work needed in these days. At Workington there is also 
a busy state of affairs in the rail and other branches. The 
demand for rails is steady, with heavy sections quoted at 
£7 to £7 5s. per ton. Light sections are at £8 to £8 10s., 
and heavy tramway rails are at £8 per ton. The demand 
for steel shipbuilding material continues to be active, 
and ship plates are at £9 to £9 2s. 6d. per ton, and 
boiler plates run from £9 15s. to £10 per ton. Billets 
are at £6 12s. 6d. and hoops at £10 5s. per ton. Both these 
sections are in steady demand. 


Shipbuilding and Engineering. 


These trades are well employed. The engineers 
at Messrs. Vickers’ naval construction works have had 
their wages advanced 3s. per week, this advance having 
been brought about by an amicable arrangement. 


Fuel. 

There is a good demand for coal, which is quoted 
at the high price of 21s. per ton delivered for steam sorts. 
House coal runs from 22s. 6d. to 35s. per ton delivered. 
East Coast coke is in full demand at 20s. to 23s. per ton, 
with Welsh sorts at 17s. 6d. and Lancashire qualities at 
17s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 
Labour Conferences. 
Last week-end was a very remarkable one in 


truce and promised the employers that no cases for 
advances in wages would be unduly pressed. The smelters 
contend that their object is not to hamper the employers 
in the manufacture of munitions of war or harass the 
Government in any way, but that owing to the attitude 
of those responsible for the increased cost of foodstuffs 
it was found absolutely essential to waive the truce. All 
the members of the Association are employed in the manu- 
facture of munitions, and up to the present had observed 
the truce, but on Sunday they passed a resolution asking 
for a general advance of 7s. 6d. per week, not as a war 
bonus, but as a permanent increase. The same day the 
Sheftield branch of the Iron, Steel and Metal Dressers’ 
Trade Society—generally known as “‘ fettlers ’’—decided 
to approach the employers with a view to an increase of 
5s. per week for day work and 10 per cent. for piece rates. 
About 1000 men are affected. Finally, the Associated 
Blacksmiths’ and Ironworkers’ Society is applying for 
a war bonus of 5s. per week, which, it contends, must 
be extended for the duration of high food prices. Both 
federated and unfederated employers have been 
approached, but at the moment of writing nothing further 
can be said. 


Two Important Conferences. 


Since my previous letter, also, two conferences 
of vital importance have been held here. One had refer- 
ence to the Clyde engineering dispute and the other to 
the question of “speeding-up”’’ on Government work. 
Regarding the Clyde, the claim advanced by the men, 
it will be remembered, was for an increase of 9s. per week, 
or 2d. per hour, whereas the employers offered jd. per 
hour advance. At this conference, between the Engineer- 
ing Employers’ Federation and the Executive Council of 
the Amalgamated Society of Engineers, the proceedings 
lasted four hours, and at the close an official statement 
was made to the effect that ‘“‘no agreement at present 
has been arrived at and the matter has been referred to 
Government arbitration.”” The other conference was 
between employers and employed in the engineering trades 
of the country in reference to the question raised by the 
Government re acceleration of the production of war 
| munitions and material. The shortage of labour is, of 
course, keenly felt at the armament and other steel works 
engaged on Government contracts, and the suggestion 
on the employers’ side was that partly skilled men might 
be allowed to do some of the skilled work—a course which 
has hitherto been objected to by the trade unions affected. 
The matter had been previously discussed without any 
definite result, and the men had naturally insisted that 
whatever terms might be ultimately agreed upon, a 
guarantee should be given that any concession with 
| regard to semi-skilled labour would only apply to the 
| duration of the war. At the close of the conference, 
which was, of course, quite private, it was officially stated 
| that an agreement had been arrived at, the terms of which 

are to be recommended to the members of the respective 
| unions represented for acceptance. 





Round the Works. 


So far as the general trade position is concerned, 
| the most hopeful aspect is the splendid manner in which 

the allied fleet is smashing its way through the Dar- 
| danelles, for the reopening of the Black Sea means a very 
| great deal to the Sheffield district. Large orders continue 


the history of the iron and steel industry of this district. | to come forward for tools and other steel products for 


Russia, and it is quite anticipated that when the time for 
delivery comes there will be a free passage for shipimentg 
But apart from this and the French market, there is ¢ 
growing demand for files, twist drills, milling cutters ang 
other steel tools on home account, which, of course, is 
only to be expected with the big engineering works of 
the country running practically at full capacity. The 
heavy requirements of the home Government render jt 
impossible for many of our Allies’ orders to be filled here 
and some of these, both Russian and French, are being 
placed in the United States, from which quarter the |ook. 
out for business is very keen. All Government work 
continues at very high pressure, but for general things 
the traffic arrangements are absolutely chaotic. Manu. 
facturers can only get goods accepted by the railways jf 
the ‘‘ block” in the direction required is actually oti and 
only to the coast to be put direct on to a ship. But the 
companies cannot be blamed; they are doing all they 
possibly can, and no doubt as soon as the Governinent 
can do their part to improve matters they will do so, 
This is fully recognised, though the prevailing state of 
things is exceedingly trying and difficult. Included in 
new oversea bookings are good tonnages of steel for 
South Africa, Adelaide, Sydney, Hong-Kong and Calcutta, 
tools for Kobe, files for Singapore, Sekondi, Barcejona, 
Calcutta and Bombay, machetes for Rio de Jauviro, 
steel shafts for the Congo, cutlery for Rio de Jancviro, 
Bahia and Penang, and blocks and cups for Penang. 


Raw Materials. 


So far as ordinary irons are concerned, there 
appears to be very little change in the position as revealed 
a week ago, and the tendency is firm, with very little new 
business being done, but a good consumptive demand, 
In the market for hematite pig irons, what was suggested 
recently in this column as likely to happen, appears to be 
occurring. The slight signs of weakness have disappeared 
in the West Coast section, the probable reason being that 
many contracts will require renewal before very long, 
which will mean a revival in new forward business. Makers, 
however, do not seem very anxious to consider the question 
at present, matters being rather too indefinite. In the 
circumstances quotations have risen 2s. or 3s. to about 
103s. delivered Sheftield for mixed Bessemer numbers, 
with better qualities, used heavily in armament work, 
proportionately higher. East Coast makes keep at about 
96s. delivered Shettield for mixed numbers, and in both 
cases the position of makers is greatly helped by the 
better and more regular deliveries of foreign ores. The 
scrap market keeps quite firm under a good demand and 
billets are about the same as a week since. 


Fuels. 


The steam coal market continues to occupy a 
very strong position, with productions smaller than the 
demand. The prevailing scarcity of wagons is having a 
telling effect on outputs, and in some instances short time 
is still having to be worked on this account. The local 
demand keeps on a very heavy scale, many works now 
buying more freely on the open market, contract supplies 
having been reduced in proportion to loss in outputs. 
Practically no forward business is at present being arranged, 
as for the most part collieries will not entertain the ques- 
tion in view of the very uncertain outlook. Shipments 
are not particularly active at the Humber ports, but on 
the Mersey for bunker and coastwise trade a moderate 
amount of business is being done. So far as the smaller 
steam fuels are concerned, the colliery position shows no 
sign of relaxing its strength. There are large numbers 
of orders on the books, both on contract account and for 
open market sales, and collieries are being greatly pressed 
for deliveries. Prices, under the circumstances, are very 
firmly held, washed descriptions’ being exceptionally 
strong. Current quotations for steam coal are per ton at 
pit as follows :—Best South Yorkshire hards, 18s. to 20s.; 
best Derbyshire hards, 18s. to 19s. 6d.; second quality, 
l7s. 6d. to 18s.; steam cobbles, 17s. to 18s.; steam nuts, 
16s. to 17s. 


One of the Armour-plate Pioneers. 


The name of Duffield is scarcely known by many 
of the present generation in Sheffield, but up to thirteen 
years ago, when he retired from business life, Mr. James 
Duffield, who passed away at Rotherham on Sunday, at 
the age of eighty-one years, was one of the most prominent 
figures in the iron and steel industry, with an especial 
association with the manufacture of armour-plate. Mr. 
Duffield was for many years a director of Charles Cammell 
and Co., and later managed that firm’s undertaking at 
Workington, now incorporated in the Workington Iron 
and Steel Company. He was one of the pioneers in 
armour-plate making and invented several processes which 
still hold their own in the manufacture of that and other 
steel products. As an employee of the Park Gate Iron 
Company Mr. Duffield puddled the iron for the first armour- 
plates when that protection was introduced for warships, 
and later, transferring his services to the Cammell firm, 
puddled the iron for the first armour-plates made at those 
works. He prospered with the years, and the story of his 
rise from a pit boy to a director is a romance of industry. 


The Fettlers. 


Regarding the demand of the iron, steel and 
metal dressers, explained in an earlier paragraph, the 
men’s request for an advance of datal rates by 5s. per 
week and of piece rates by 10 per cent., has been met by 
the employers by an offer of 3s. and 10 per cent. respec- 
tively, such advances to be limited to the duration of the 
war. This offer, however, does not find acceptance with 
the men. It is, it seems, similar in terms to that made to 
and accepted by semi-skilled workers in Sheffield, and the 
‘*fettlers ’’ contend that they come within the category 
of skilled employees and should be, therefore, given ad- 
vances of at least 4s. and 10 per cent. for datal and piece- 
work. Another point appears to involve the suspension 
or otherwise, for the period of the war, of a five years’ 
agreement already in existence between the employers 
and the men. It is more than probable that a few days 
may see an amicable settlement arrived at, and to this end 
an endeavour is being made to fix up a conference between 
both sides. When that has been done there will be only 
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the question of the demands of the steel smelters, though 
it is possible this may hang fire a little longer, as the men’s 
demands are for a permanent increase apart from circum- 
stances arising out of the war. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade and Labour, 


TRADERS appear to be in a more sanguine mood 
than they have been for some time, the past week having 
witnessed the safe negotiation of a rather perilous passage 
in the history of the staple industries of the North-East 
Coust. For differences to arise between employer and 
employed as to rates of pay at any time is fraught with 
more or less anxiety as to the issue, but for them to occur 
at 1 moment of national emergency and while the country 
is passing through the greatest crisis in its history is 
obviously a very grave matter. Labour difficulties have 
been the most serious concern of the business community 
since the beginning of the year. Unless something can 
be done to set up a court of arbitration between masters 
and men, disputes seem likely to develop to such an 
extent as seriously to reduce the output of essential 
material, and employers are urging that the Industrial 
Council should become, for the period of the war at any 
rate, a court of appeal to which employers and employees 
must bring their disputes before stopping production. 
Very important and far-reaching concessions have been 
made to workpeople during the past week or two, and 
employers have shown a highly creditable readiness to 
meet the new position created by the rapid advance in 
the price of commodities. Unfortunately, so very often 
the granting of increases becomes the making of a rod for 
their own backs. It is rather a common belief that firms 
heavily engaged on urgent Government orders are, as 
a matter of course, making huge profits. That belief, 
however, is often very far from the truth, especially with 
raw material rates at their present high level. But, not- 
withstanding, most of the firms engaged on Government 
contracts, remembering the great pressure under which 
the employees have been for months working and may 
have to continue doing so for months to come, and in 
view of the increased cost of living, have met the men’s 
demands in a generous spirit. The engineers and the 
skilled workers in the shipyards are among the principal 
trades to effect a settlement, while in many less im- 
portant industries advances have been granted without 
stoppage of work. The necessity for an immediate supply 
of munitions of war has caused the introduction of a 
number of unskilled workers to do what has been looked 
upon in the past as the rightful occupation of trained 
artisans. This caused some trouble at Armstrongs and 
other naval and military works, but it is understood that 
a settlement has been arrived at on condition that when 
the war is over the trained artisan shall have the same 
rights that he had before August, 1914. 


The General Situation. 


On all sides there is a growing feeling of confidence 
in improved business in the near future. The trading 
position has brightened considerably during the past 
week, and while in some trades business is still slow, a 
better feeling pervades the different markets and inquiries 
are more frequent; but whether this change for the 
better is momentary or lasting remains to be seen. The 
attempt to clear the passage of the Dardanelles is being 
followed with the closest interest by traders in the North, 
and the success which has so far attended the efforts of 
the Allied fleet in that quarter has caused a good deal of 
jubilation. The matter is one of considerable importance 
in view of the huge amount of trade in Northern products 
which is almost certainly available when access to the 
Black Sea is regained. Exporters are also hopeful of a 
more reasonable banking exchange with Russia. Altogether 
traders appear to be in more hopeful mood than they 
were a few weeks ago. A good deal of anxiety as to the 
shipping trade was occasioned by the German threat 
of a blockade, and the comparative failure of that much- 
vaunted weapon has given relief to the tension. Great 
difficulties are still being experienced in carrying on 
ordinary business with oversea markets because of the 
impossibility of obtaining sufficient labour and the con- 
tinued high rate of freights. 


Cleveland Iron Trade. 


In consonance with the general advance that 
is observable everywhere, Cleveland pig iron values are 
showing a steady upward tendency. There is, however, 
no indication of any great willingness on the part of con- 
sumers to follow the advance, but a rising market always 
induces buying, and if the upward tendency continues a 
large volume of business may be expected. Iron is going 
away satisfactorily for home consumption under earlier 
contracts, but there is still a good deal of iron due and 
overdue, which consumers are unable to take out, and 
this is clogging the market in no small degree. At the 
same time, there has been some development this week 
of speculative forward inquiry for deliveries in June, and 
even as far ahead as next November. But, although 
one or two merchants have done some business in this 
direction, the movement as a whole is meeting with scant 
encouragement. Makers are naturally desirous of getting 
rid of iron already in hand, but this consideration apart, 
they are not disposed to sell ahead in existing circum- 
stances. With the costs, both of material and labour, 
rising against them, and the serious risks of shortage in 
the former, they are in no position to commit themselves. 
All the indications certainly point to higher rates. The 
statistical position remains satisfactory, owing to the 
restriction of output, and while makers’ stocks show little 
or no increase, the additions to the public store are not 
heavy. Some revival of shipments in the course of the 
next few weeks may be reasonably looked for, and if 
this should be the case the stocks available might be 
quickly lifted. No. 3 G.M.B. Cleveland pig iron is now 
quoted at 58s.; whilst No. 1 is 60s.; No. 4 foundry, 
57s. 6d.; No. 4 forge, 57s.; and mottled and white iron, 
each 56s. 6d.—all for early delivery. 





Hematite Pig Iron. 


So far as the East Coast hematite pig iron trade 
is concerned, there is an improved inquiry, but few sales 
have been recorded since second hands have been able 
to dispose of the available surplus iron. Producers are 
taking a firmer view of the situation, and although sales 
have been done by second hands at 2s. 6d. below market 
rates, producers will not look at that figure for business 
for either prompt or early iron. The demand on contracts 
is a pressing one, and as the need for war munitions is 
not likely to decrease for some time to come, they are 
looking for better rates. There is a renewed inquiry from 
Italy, but business is hampered by the high freights. 
Makers are now asking up to 92s. 6d. for East Coast 
mixed numbers, but 91s. about represents the general 
quotation. 


Iron-making Materials. 


Foreign ore is rather more plentiful, but freights 
are showing an increase, up to 15s. 3d. having been paid 
for Bilbao-Tees. Sellers are quoting a minimum of 29s. 6d. 
for best Bilbao rubio ore of 50 per cent. quality, and a few 
cargoes have been sold on that basis. Consumers are 
still disposed to hold off, but some are recognising that 
they cannot get ore any cheaper and are picking up cargoes 
where they are definitely in hand. Coke is rather dearer. 
Ovens are going out, for collieries are finding it more 
profitable to sell the coal than to turn it into coke, and 
there is accordingly a shrinkage in the supply. Makers 
are now commanding 18s. per ton for good medium fur- 
nace kinds delivered at the works. 


Manufactured Iron and Steel. 


Comparatively few orders are being placed just 
now in the manufactured iron and steel trades, but as 
the works are so well provided with work the slight abate- 
ment in demand is not having any influence whatever on 
employment, and with regard to prices tolerable firmness 
is noticeable in every section. As a matter of fact many 
of the principal establishments are working at such great 
pressure on Government contracts that it is impossible 
to guarantee anything like reasonable delivery to ordinary 
customers. The expectations of heavy requirements of 
such things as railway and tramway steel for the Colonies 
and the East have not yet been more than partially realised, 
as there seems a rather unsettled feeling in those markets 
at the moment. It is known, however, that many import- 
ant contracts are merely being suspended and must come 
forward sooner or later. The home railways, too, are 
deferring renewals of any magnitude at present, but 
ultimately there will be nothing short of a boom in this 
particular department. In the meantime a fair number of 
orders on home and foreign account are being secured in 
spite of keen competition from the United States. This 
week Bolckow, Vaughan and Co. have booked an order 
for 12,000 tons of rails for the Australian Commonwealth. 
There is a brisk demand for shipbuilding material, and the 
quotations for steel plates and steel ship angles and steel 
boiler plates have each been advanced a further 10s. 
The following are the principal market quotations :— 
Common iron bars, £8 10s.; best bars, £8 17s. 6d.; best 
best bars, £9 5s.; iron ship angles, £8 10s.; iron ship plates, 
£9; packing iron, £7; iron ship rivets, £10 5s.; iron girder 
plates, £9; iron engineering angles, £7 10s.; steel sheets, 
doubles, £10; steel sheets, singles, £9 15s.; steel bars, 
basic, £9; steel bars, Siemens, £9; steel ship plates, £9 ; 
steel boiler plates, £10; steel ship angles, £8 15s.; steel 
strip, £8; steel hoops, £8 15s.; steel joists, £8 7s. 6d., less 
the usual 2} per cent. Heavy steel rails, £7 ; steel railway 
sleepers, £7 10s. net ; cast iron columns, £7 17s. 6d.; cast 
iron railway chairs, £5, f.o.r. at makers’ works. 


Shipbuilding and Engineering. 


The shipbuilding trade on the North-East Coast 
is almost overwhelmed with work, the supply of labour 
being quite insufficient. All the yards are briskly employed, 
and in the case of most of them the existing orders will 
provide active employment for close upon two years. 
Very satisfactory and encouraging accounts are also given 
of the engineering trade. In the marine engineering 
department a large amount of work is in progress and a 
great deal has still to come into the shops. Makers of 
auxiliary machinery, of ship tubes, and fittings are very 
busy. The locomotive and general engineering branches 
have good employment and bridge builders have important 
contracts in hand. 


The Coal Trade. 


With the recovery in coals, which is largely due 
to the smaller output, coalowners are being singled out 
for criticism, as though coal mining were an industry which 
is worked exclusively to the detriment of consumers. 
A rise in the price of coals is regarded with as much sus- 
picion as a rise in the price of the Trust commodities in 
the United States. The ordinary consumer, say, in London 
cannot understand why he should pay 32s. a ton for house 
coal when its selling price at the pit is somewhere about 
15s. The lower average selling price at the pit is due to 
the fact that from 30 to 40 per cent. of the coal produced 
is slack and small coals, which are sold at much less figures 
than large coals. It is also forgotten that where high prices 
prevail the collieries, which are mostly heavily contracted 
ahead—a business precaution which is most necessary 
in so complicated an industry as that of coal mining— 
secure these high prices upon only the small proportion 
of coal which they are free to sell. Often enough the 
surplus in the hands of the collieries is very limited and 
producers have generally to console themselves with the 
reflection that if they are not getting the advantage of the 
boom themselves, the merchants to whom they sold the 
coals months before on contract are making substantial 
profits. Under the present exceptional circumstances 
Northumberland steam coal producers are closing their 
books against these forward transactions as much as 
possible, preferring in the present uncertainty to take all 
the risks themselves. Whether a good many of these con- 
tracts are still running is not disclosed, but those who are 
selling coals just now, thanks to the adequate supply of 
Scandinavian tonnage, are doing remarkably well. On 
the other hand, producers and holders of Durham coals 
cannot get more than minimum war figures. There is 





also very much misconception as to the extent of the rise 
in the prices of coal, both in the amount of the advance 
and in the classes of coal in which the advance is most 
apparent ; and in part that misconception is due to the 
fact that there is not much account taken of the season- 
able advances in price, and that the effect of the war is 
unequal on the coalfields. Even the word “ price” has 
different meanings. There is the price that rules wages, 
the realised price of coal at the pit’s mouth, the price at 
the ports, and the price delivered oversea or at the end of 
a railway journey ; so that the mere incidence of a rise in 
the price is not fairly attributable to the coal alone. 
The coal market has ruled very active this week and the 
position generally shows a substantial advance in prices. 
During the past few days a very large quantity of tonnage 
has been stemmed by the Government and by the French 
authorities, with the result that collieries are now well 
supplied with boats and practically the entire output is 
taken up for the next week or two. Merchants’ orders or 
inquiries are consequently having to be postponed and 
coal holders have all advanced their prices. Freights, 
under a superabundance of tonnage, have come down, 
but the advance in coal prices has more than covered 
thé difference. Best steam coals have changed hands 
several times for this month at 22s. 6d. and for forward 
sellers are indicating 25s. Steam smalls show a slight 
increase in value. Best gas coals are firmer and seconds 
are quoted higher in sympathy. The French railways are 
stated to be taking further heavy shipments of coking 
fuel, with the result that all these classes show an upward 
movement. Durham bunkers, under the larger arrival 
of tonnage, meet strong pressure at rising values. Quota- 
tions rule as under :—Northumberlands: Best Blyths, 
22s. 6d.; second Blyths, 20s.; best smalls, 12s. 6d.; un- 
screened, 15s.; households, 17s. to 18s.; bunkers, 15s.; 
Tyne prime steams—21s. to 22s. 6d.; Tyne second steams, 
20s. to 21s.; special smalls, 13s.; ordinary smalls, lls. 6d. 
to 12s. Durhams: Best gas, 14s. to 14s. 6d.; second gas, 
13s.; special Wear gas, 14s. to 14s. 6d.; smithy, 13s. 6d. 
to 14s. 6d.; coking unscreened, 13s, to 13s. 6d.; coking 
smalls, 12s. 6d. to 13s.; ordinary bunkers, 14s. to 14s. 6d.; 
best bunkers, 15s. to 16s. Foundry coke, 20s. to 22s.; 
furnace coke, 19s.; gas coke, 12s. to 13s. 








SCOTLAND. 
(From our own Correspondent.) 


The Industrial Situation. 


ALTHOUGH in some trades business at present is 
hardly so brisk as in normal times, in others the position 
is totally unprecedented. In the steel trade, for instance, 
the works are employed under enormous pressure and 
are daily refusing orders which they are unable to execute. 
The iron trade, while not so well favoured as the steel 
trade, is also better placed than usual, and the works which 
are idle at present would soon be reopened if the necessary 
labour was available. The greatest proportion of the work 
on hand is, of course, on Government account, but, on 
the other hand, in spite of dearer prices and heavy freights 
a considerable amount of ordinary business is also being 
transacted. New conditions in demand and supply are 
being created by the war, and the whole aspect of com- 
mercial life is undergoing alteration. Values are higher 
than ever, owing chiefly to the extreme cost of fuel, which 
has apparently got beyond control. This constitutes the 
darkest spot on the industrial horizon at present. Those 
firms working under favourable contracts are naturally 
all right, but those which neglected to provide for the rise 
in the prices of fuel and are now compelled to purchase 
in the open market can hardly be in a position successfully 
to compete for current business. It has been stated that 
owing to the abnormal prices of coal, some of the works 
have been seriously considering the question of closing 
down until prices assume a more favourable level. Some 
are of the opinion that the prices asked are not warranted 
by the present circumstances, and that those naming 
such figures are acting in an unpatriotic manner. This, 
however, is a debatable point, and one is more inclined 
to imagine that in the coal trade, as in other trades, prices 
are actuated by the supply and demand as much as by 
the desire for excessive profit. There is no doubt that 
the present demand is far beyond the usual, and although 
the export trade is greatly curtailed the industrial require- 
ments for coal are extremely heavy, to say nothing about 
the naval supplies, and very little coal has been available 
for ordinary purchase, and consequently consumers have 
been practically fixing the prices themselves in order to 
ensure supplies. Further, large numbers of the miners 
have enlisted, and now, when it is too late and these men 
have been allowed to go, it is found that labour cannot 
be secured, and naturally outputs are inadequate and the 
ordinary consumer has to suffer. There is no doubt, 
however, that an effort will be made to adjust matters 
so that business can be made remunerative and that 
trade will be interfered with to the least possible extent. 


Labour Affairs. 


The officials of the Scottish Oilworkers’ Associa- 
tion are taking a ballot vote of their members to ascertain 
if they are willing to lodge notices to enforce their recent 
claim for an advance of 6d. per day. The claim was the 
subject of a conciliation committee meeting held in Glasgow 
at which the men’s representatives, in stating their case, 
based their claim entirely on the increased cost of living, 
and produced figures to show that the cost of the neces- 
saries of life had advanced by fully 20 per cent. in the oil 
districts since July last. Taking the average wage of 
oilworkers at 30s. per week, the men were losing Is. per 
day on the higher cost of foodstuffs. On behalf of the 
employers it was contended that while the Scottish oil 
trade was brisk, increased prices were in a great many 
cases not being realised, owing to the fact that the oil 
companies were supplying large quantities of their pro- 
ducts at contract prices which did not expire until June 
next. The employers believed that, all circumstances 
considered, they would be able to do little more than make 
ends meet and certainly could not afford to advance wages. 
An arbitration court appointed by the Board of Trade 
held a sitting in Glasgow to consider a claim by a number 
of steel workers for an increase in wages to the extent 
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of 25 percent. The claim was made mainly in the interests 
of the lower-paid workers in the steel trade, the grade 
affected being gasworkers, charge-wheelers, ladle-droppers 
and day-wage men employed in melting shops. The 
eourt decided that an increase of 10 per cent. on the basis 
rate be granted, and that a double rate be paid for Sunday 
work, the award to date from the first pay in December 
last. It was also stated that the decision had been made 
in respect of the conditions existing previous to the out- 
break of the war, and the award did not preclude the men 
from making a claim for a special war bonus. 


New Foundry Works at Mossend. 


Operations have been commenced in connec- 
tion with the erection of the new works at Fullwood, 
Mossend, of the Lanarkshire Foundry Company. The 
works will cover an area of about ten acres and will be 
situated almost alongside the Glasgow-Edinburgh line 
of the Caledonian Railway Company. Schedules have 
been issued for the work of the erection and are in the 
hands of contractors. From these it is ascertained that 
the scheme is a very extensive one, and that the foundry, 
which is for the manufacture of steel and iron ingots, 
will be of the most up-to-date description. It is understood 
that the company has a Motherwell connection, and, 
while this might mean that the skilled workmen will be 
drawn mainly from that centre, the majority of the 
workmen will be taken from Bellshill and Mossend. 
Several hundred men will be employed. 


Reopening of Works at Glengarnock. 


The Glengarnock Tron and Steel Company, 
Limited, part of the plant of which has been idle for a 
few months, has agreed to lease for six months the acid 
open-hearth steel melting plant, cogging mill and guide 
mill at Glengarnock to David Colville and Sons, Limited, 
Motherwell. The arrangement has been made in order 
to assist the latter firm to meet the Government demands 
for steel materials. 


Scotch Oil Trade. 


It is a long time since the Scottish oi] companies 
experienced such a brisk demand or as good prices for 
all their products as is being experienced at the present 
time. All classes of oil, sulphate of ammonia, and paraffin 
wax are being despatched immediately they are manu- 
factured, and there are no stocks on hand. The shutting 
out of German competition in the sulphate of ammonia 
trade has brought prosperity to the Scotch industry. 
When the war broke out the price was around £10 per 
ton, as compared with £14 at present. Paraffin wax has 
also risen about £9 per ton, lubricating oils £1 per ton and 
burning oils Id. per gallon. These almost constitute 
record prices in the history of the industry during the 
past ten or fifteen years, and everything points to them 
being continued during the current year. Another 
excellent feature is the large amount of fuel oil taken by 
the Admiralty at a very remunerative price to the Scotch 
companies. Formerly this oil was something of the nature 
of a drug in the market, but it is now a valuable product. 


Timber. 


Business in the timber trade has shown no out- 
standing feature during the past week, and transactions 
continue for the most part of a retail character. Occasional 
sales of Canadian spruce at advancing rates and one or 
two transactions in Canadian pine are reported. Ship- 
building inquiries have been quieter lately, and the 
demand for house-building material does not indicate 
much improvement in that industry. The furniture trade 
appears to be more active than it was, and the demand 
for mahogany and other hard woods has reflected this to 
some extent. Recent imports are largely made up of 
spruce deals from St. John. 


Pig Iron. 


There are seventy-three furnaces in blast in 
Scotland at present, the same number as in the preceding 
week and at the corresponding period last year. Scotch 
makers continue to deliver large quantities of ordinary 
qualities and hematite to the works of consumers, but 
new business is of light proportions, though probably as large 
as producers desire in view of the increased costs of pro- 
duction, which they maintain can only be recovered by a 
greater advance in prices than buyers are prepared to 
pay, except in the case of most urgent requirements. It 
has been stated that if the costs of production advance 
much further the question of the blowing out of furnaces 
will have to be considered. Scotch hematite is very 
firmly held. Business in the Glasgow pig iron warrant 
market was quieter during the past week, the total turn- 
over amounting to 13,000 tons. After a decline to 56s. 6d. 
per ton cash, a recovery took place, and Cleveland iron 
closed at 57s. 2d. per ton cash buyers, an advance of Id. 
per ton in comparison with the preceding week. 


Quotations. 

The prices of Scotch makers’ iron are as follows : 
—Monkland is quoted f.a.s. at Glasgow, No. 1, 71s. 6d.; 
No. 3, 70s.; Govan, No. 1, 70s.; No. 3, 68s. 6d.; Carnbroe, 
No. 1, 76s. 6d.; No. 3, 72s. 6d.; Clyde, No. 1, 78s.; No. 3, 
73s.; Gartsherrie, Summerlee and Calder, Nos. 1, 78s. 6d.; 
Nos. 3, 73s. 6d.; Langloan, No. 1, 80s.; No. 3, 75s.; 
Glengarnock, at Ardrossan, No. 1, 79s. 6d.; No. 3, 74s. 6d. 
Eglinton, at Ardrossan or Troon, No. 1, 72s. 6d.; No. 3, 
71s. 6d.; Dalmellington, at Ayr, No. 1, 73s. 6d.; No. 3, 
71s. 6d.; Shotts, at Leith, No. 1, 78s. 6d.; No. 3, 73s. 6d.: 
Carron, at Leith, No. 1, 80s.; No. 3, 75s. per ton. Scotch 
hematite is quoted 97s. 6d. per ton for West of Scotland 
delivery. 


Finished Iron and Steel. 


There is no change in the position of the steel 
trade. Great pressure exists for the delivery of steel 
materials on Government account, and mills are being 
taxed to their utmost capacity, and in fact have almost 
daily to refuse new business which it is impossible for 
them to undertake at present. Specifications for steel 
plates and general work are coming to hand freely for 
home delivery, and this is likely to continue for some time. 





Owing to the high costs of raw material and fuel, prices | Leghorn, 12,605; Buenos Aires, 19,373 tons; Rio de 
are very firm, and are quoted as follows :—Boiler plates, Janeiro, 11,893 tons; and Rouen, 13,906 tons. Ship. 


£9 10s.; ship plates, £9; angles, £8 15s.—all per ton, 
less 5 per cent., delivered Clyde or equal. The export 
business is of limited proportions in the meantime, and 
prices are as follows :—Boiler plates, £9 5s.; ship plates, 
£8 10s. to £9; angles, £8 15s.—all per ton, less 2} per 
cent., delivered f.o.b. at Glasgow. The various branches 
of the finished iron trade continue in a strong position. 
The makers of black sheets are still actively engaged in 
the heavy gauges department, and some makers have so 
much work on hand that they are refusing many orders 
and only selecting those which suit them. Malleable iron 
producers are particularly busy in the making of iron and 
mild steel bars, the hoops and strip departments being 
quieter owing to importations from America. Wrought 
iron and steel makers have a considerable amount of 
work on hand on home account. Business generally, 
however, is being restricted, owing to a scarcity of labour. 


Further Advance in Ferro-manganese. 


The associated makers of ferro-manganese 
intimate an advance of £2 per ton in the price of the metal, 
making it £15 per ton net for 80 per cent., delivered at 
works in the Glasgow district. 


Coal. 


The large demand still continues even in face of 
the enhanced prices. The position at the collieries is 
that the consumption is still ahead of the supply, and 
although the export business has eased off there are still 
large orders being booked from day to day. There is a 
feeling that prices have about reached the top for certain 
qualities, but in other classes of coal the reverse is the 
case, particularly for washed produce. The position all 
round continues very strong and all classes of coal are 
firmly held. The aggregate shipments from Scottish 
ports during the past week amounted to 211,415 tons, 
compared with 218,474 tons in the preceding week and 
280,188 tons in the corresponding week of last year. 
Ell coal is quoted f.o.b. at Glasgow, 21s. to 21s. 6d.; 
splint, 22s. to 30s.; navigations, 22s. to 23s.; steams, 
18s. 6d. to 20s.; treble nuts, 21s. to 22s.; doubles, 19s. 
to 20s. 6d.; singles, 18s. to 19s.; and best screened naviga- 
tion coal, f.o.b. at Methil or Burntisland, 19s. to 20s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THERE has not been much, if any, change in the 
actual conditions which are the governing factors in the coal 
market. The pressure for the supplies of all classes of coals 
is as great as ever and work at all the docks is proceeding 
as rapidly as possible, taking into consideration the short- 
age of labour and the congestion generally prevailing. 
The pressure on the docks facilities and the demands on 
the collieries will continue to be extremely heavy, so that 
values are not in the least likely to relax. On the contrary, 
there is a strong possibility of the prices of best coals going 
very much higher. As things are there are none of the 
superior Admiralties being offered on the market for the 
reason that the Admiralty are so active. The figure quoted 
is nominally 30s., but this price has been paid for ordinary 
second Admiralties and for one of the leading Monmouth- 
shires, and it is certain that were any of the better Admiral- 
ties available their real value would soon be ascertained and 
this, it would be found, would be several shillings higher. 
It would almost seem that a flat rate existed for all the 
leading qualities of about 30s., the reason being that sellers 
having any coals to spare could easily command about 
that figure, and the relative merit was a matter of secondary 
importance. The small coal market has stiffened appre- 
ciably since the announcement that the Admiralty had 
paid as much as 20s. for supplies from March to July. 
All kinds of smalls have gone up out of all proportion to 
their value in normal periods. Even the most. inferior 
stuff, which has been on the banks of the collieries for 
months, has been disposed of at handsome prices. Sellers 
are indicating up to 22s. for best bunkers, which is practic- 
ally the price of best Admiralty large prior to the war. 
The best that has been done is 2ls., while seconds range 
about 20s. 6d., and cargo sorts are up to 19s. and 100 per 
cent. higher than some of the contract prices entered into 
for supplies over 1915. The German submarine blockade 
has in no way affected the trade, notwithstanding that on 
Sunday last a vessel was sunk in the Bristol Channel. 
Beyond bringing a little nearer home the risks run, the 
threats of Germany had not created any alarm. Publicity 
was given last week to a report that Italy was seriously 
concerned regarding the shortage of coal and the high 
prices being asked for English qualities, and it was stated 
that the Italian Government was seriously considering 
Germany’s proposals to import German coals in exchange 
for foodstuffs. A telegram, however, has been received 
from the Italian Government officials at Rome by the head 
of the Cardiff branch of the Italian State Railways and 
Italian Royal navy, to the effect that the report is untrue, 
pointing out that since the declaration of war Italy has 
onlv bought from Germany 50,000 tons of coke for delivery 
in March and 1500 tons of patent fuel for delivery in March 
and April against cash and without any condition what- 
ever for the exchange of foodstuffs or anything else. The 
only fresh inquiry in the market is from the Paris Orleans 
Railways. Negotiations are taking place with firms for 
the supply of large and small coals from April to September 
next. 


South Wales Exports. 

Shipments of coal from the leading South Wales 
ports keep up remarkably well despite the congestion pre- 
vailing. Last week excluding the heavy quantity on 
Admiralty account, the total from Cardiff, Newport, 
Swansea, and Port Talbot was over 412,000 tons, which 
was less by 164,729 tons than the amount for the corre- 
sponding period of 1914. Cardiff sent away 262,989 tons, 
which was below the average of the preceding weeks and 
was a decrease of 122,000 tons odd on the same period last 
year. Exports were principally to Genoa, 26,605 tons ; 





ments from Newport showed a falling off and were 54,359 
tons, which was less by 22,599 tons on the shipments of g 
year ago. Swansea’s contribution was fairly satisfactory 
at 68,346 tons, while the total from Port Talbot was 27,172 
tons, or 6599 tons decline on last year. 


Labour Affairs. 


Within the past week the secretary of the South 
Wales Miners’ Federation has addressed a letter to the 
secretary of the Coalowners’ Association stating that it 
is proposed to give three months’ notice on April Ist to 
terminate the present Conciliation Board agreement and 
requesting that an early meeting of the Board should be 
held to consider the proposals for a new agreement. These 
proposals are much on the line previously indicated. ‘Ihe 
annual meeting of the coalowners was held on Tuesday, 
when the matter was informally discussed, but nothing 
definite was known as to the precise action that the owners 
propose to take. Apart from the proposed new agreement, 
it should be pointed out that on the 18th inst. a special 
conference of the Miners’ Federation of Great Britain is 
to be held in London, when demands will be formulated 
on behalf of the whole of the miners throughout the count ry 
for an immediate war advance of wages to meet the 
abnormal prices now charged for the necessaries of life. 
This has nothing to do with the termination of the general 
wage agreements. It is a demand to be dealt with quite 
apart from the other business. South Wales has been |)y 
no means free from labour troubles during the past week 
or so. Fortunately, the tippers’ question at the Bute 
Docks has been amicably settled as the result of a con- 
ference between Colonel Denniss, the general manager of 
the Cardiff Railway Company, and representatives of the 
National Union of Railwaymen. By the terms of settle. 
ment the Cardiff Railway Company is to continue to the 
men the supplementary allowances which they had before 
the war bonus was allowed, so that the men have the war 
bonus as well. The conference between the representatives 
of the fitters and the dry dock and ship repairing firms 
proved abortive. The men’s demands were for an advance 
of 15s. per week in their wages. The owners offered 3s., 
which was rejected, and the conference terminated with- 
out any decision being come to. Platers’ helpers were out 
on strike until Tuesday morning. These men get 6s. 6d. 
per day, of which 5s. 6d. is paid by the platers and the odd 
ls. by the firms for which they work. The men’s demands 
were for 8s. a day. Arrangements were come to for the 
men to resume work and the question at issue will be 
adjusted later. The Barry Dock pilots, through their 
union, the Dockers’ Union, have drawn up a new scale of 
charges which show an increase of 5s. upon all classes into 
which tonnage is scheduled, while the charge for the move- 
ments of vessels while in dock is increased 2s. 6d. The new 
scale will come into operation on the 15th inst. It was only 
in November, 1913, that the rates for dock pilots were 
put up 100 per cent. upon the previous charges. The 
present increase has been formulated without regard to 
the shipowners, with whom no negotiations of any descrip- 
tion have taken place. As a result of a joint conference of 
the representatives of the coal trimmers of Bristol Channel 
ports it has been decided to demand increases which repre- 
sent 10 per cent. addition all round. About 4000 men are 
affected. 


Current Business. 


Operations from day to day have necessarily 
been on @ very meagre scale, and whether or not it is due 
to the fact that buyers have come to see that it is impossible 
to get coals or that the price is becoming prohibitive 
cannot be stated with accuracy, but the fact remains that 
this week has witnessed a marked falling off in the inquiry. 
So far as the collieries are concerned few are quoting at 
all, as their books are so full for the whole of this month 
that their difficulty will be to meet their present commit- 
ments. It has been more a middleman’s market, and pro- 
vided that they can arrange the coal with the collieries, 
they are in the position to make a profit of anything from 
7s. to 10s. a ton, but few middlemen are getting their full 
quantities on contract. Collieries have cut them down 
practically all round, especially those which had contracted 
very heavily, and as a consequence of the substantial 
reduction in output have not got the coals to meet their 
obligations. The Admiralty authorities have been taking 
practically the whole of the best and superior Admiralty 
coals, with the result that only ordinary seconds have been 
available, and very little of these descriptions, for which 
28s. to 30s. has been demanded. All Admiralties have 
nominally been quoted round about 30s.; in fact, a sort 
of flat rate has been in evidence for all leading qualities, 
including drys, Monmouthshires, and No. 3 Rhondda. 
Business has been done in ordinary seconds at 30s., and 
best Monmouthshires have been sold at the same figure. 
Some sellers talk of higher figures, but so far as can be 
ascertained 30s. is the highest price paid. Washed nuts 
and peas have all advanced ; in fact, the scarcity of all 
descriptions has resulted in sellers being able to name their 
own figures. The business that has taken place has only 
been in small parcels as a rule for the completion of cargoes 
and only represents a fractional part of the full production. 
Small coals have been exceedingly firm. Best bunkers nave 
been sold at 21s., and an isolated deal has been reported 
at 22s., but the quotation generally ruling is about 21s. 6d., 
with seconds about 21s. Cargo sorts are now about. 17s. 
to 19s. for the best. Patent fuel has changed hands at 
29s. and 30s. and is now quoted at 30s. firm. Pitwood is 
not such a strong market. The arrival of cargoes for the 
Admiralty collieries has more than checked the advancing 
tendency, and in fact has induced a weaker tone, prices 
for mixed lengths now being about 41s. 


LATER. 

Business has been on a minimum scale ; in fact, opera- 
tions were practically at a standstill for the reason that 
all efforts to secure coals for prompt shipment and in most 
cases for this month result in failure. Even shippers with 
vessels in loading berths cannot get coals. Values are 
harder. Leaving out of account best and superior qualities 
of Admiralties, which are completely out of the market, 
prices rule about 30s. for ordinary second Admiralties, 
dry coals, and leading Monmouthshires, as well as for 
No. 3 Rhondda large. All other qualities were very firm. 
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Small coals were extremely difficult to buy, and for best 
bunkers 21s. 6d. was about the price, although 22s. was 
asked in one or two places, while bunker sorts were up to 
19s. Patent fuel was nominally 30s., and pitwood remained 
about 41s. to 42s., though buyers showed no disposition 
to pay these prices and held off. 


Coal Owners’ Offer. 


In reply to the letter of the South Wales Miners’ 
Federation containing a notice of the decision to terminate 
the Conciliation Board agreement and setting forth pro- 
posals for a new agreement, the secretary to the coalowners 
has replied stating that the owners’ representatives on the 
Conciliation Board had considered the letter and he was 
instructed to say that, confidently appealing to the same 
spirit of loyalty as was displayed by the workmen and 
their representatives in the early stages of the war, the 
owners most seriously urged the desirability of continuing 
the existing agreement for the duration of the war so as 
to maintain the output and avoid disputes and possible 
cessation of work at the collieries. If the workmen’s 
representatives agreed to this proposal the owners, recog- 
nising that there had been some increase in the cost of 
living, although not so great to miners as to other classes 
of labour in the country, because of the old-established 
custom of the men receiving cheap coal at prices which 
under the agreement could not be altered, were prepared to 
offer to the men a war bonus of 10 per cent. on the existing 
standard rates until peace is declared, such bonus to apply 
as from April Ist next. The owners then pointed out some 
of the difficulties which they had to contend with, saying 
that the bulk of the output of South Wales coal was con- 
tracted for at prices very much lower than prices now ruling 
on the open market. A reduction of from 15 to 20 per cent. 
had taken place in the output of the collieries owing to 
large numbers of colliery workmen having joined the 
colours involving a corresponding increase in the cost of 
working and a very large increase had occurred in the cost 
of materials necessary for the working of the collieries. 
The owners also appealed to the workmen’s representatives 
to co-operate in measures for improving the regularity of 
working on the part of the workmen, this factor at present 
acting very unfavourably to the owners and to the country 
at large. In coal commercial circles the offer of the coalowners 
was regarded as very liberal. Few, if any, were optimistic 
enough to imagine that the offer would be accepted without 
any protracted negotiations, but at any rate the offer was 
looked upon as a very substantial step towards a settlement 
of the points at issue. As a matter of fact, the offer is 
5 per cent. better than the proposals submitted by the 
Miners’ Federation for inclusion in the new Conciliation 
Board agreement. 


Approximate Prices. 


Steam coal: Best Admiralty large, 29s. 6d. to 
best seconds, 29s. to 29s. 6d.; seconds, 28s. 6d. to 
29s.; ordinaries, 27s. to 28s.; best drys, 29s. to 30s.; 
ordinary drys, 27s. to 28s.; best bunker smalls, 21s. to 
21s. 6d.; best ordinaries, 20s. 6d. to 21s.; cargo smalls, 
18s. to 19s.; inferiors, 16s. 6d. to 17s. 6d.; washed smalls, 
19s. to 20s.; best Monmouthshire black vein large, 29s. to 
30s.; ordinary Western Valleys, 28s. to 29s.; best Eastern 
Valleys, 27s. to 28s.; seconds, Eastern Valleys, 26s. to 
27s. Bituminous coal: Best households, 24s. to 8.5 
good households, 20s. to 22s.; No. 3 Rhondda large, 28s. 
to 30s.; smalls, 23s. to 24s.; No. 2 Rhondda large, 23s. 
to 23s. 6d.; through, 20s. to 21s.; smalls, 17s. to 18s.; 
best washed nuts, 22s. to 25s.; seconds, 20s. 6d. to 22s.; 
best washed peas, 21s. to 22s.; seconds, 19s. 9d. to 20s. 6d. 
Patent fuel, 29s. to 30s. Coke: Special foundry, 36s. to 
38s.; good foundry, 33s. to 35s.; furnace, 26s. to 28s. 
Pitwood, ex ship, 41s. to 41s, 6d. 


30s.; 
on . 
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Newport (Mon.). 


Extremely little business has been put through 
during the past week owing to the shortage of supplies. 
The tonnage position is strong and quotations all round are 
higher than a week ago. For Western Valleys 30s. has 
been paid, and prices are practically nominal so far as all 
large descriptions are concerned. Stems are very full 
and coal for prompt shipment is out of the question. 
Smalls have improved and are up to 19s. for the best. 
Approximate quotations :—Steam coal: Best Newport 
black vein large, 29s. to 30s.; Western Valleys, 28s. to 
29s.; Eastern Valleys, 27s. 6d. to 28s.; other sorts, 26s. 
to 27s.; best smalls, 18s. 6d. to 19s.; seconds, 17s. 6d. to 
18s. Bituminous coal: Best house, 22s. to 24s.; seconds, 
20s. to 22s. Patent fuel, 26s. to 28s. Pitwood, ex ship, 
4ls. to 42s. 


Swansea. 


The inquiry on the Swansea market has been 
good lately, and as a consequence the tone has been firm 
throughout. Anthracite large has been very steady and 
machine descriptions have throughout upheld recent 
figures. Rubbly culm and duff have advanced, while 
steam coals have been strong in all departments. Higher 
figures generally are indicated. Approximate values :— 
Anthracite : Best malting large, 22s. to 24s. net ; second 
malting large, 19s. to 21s. net; big vein large, 16s. to 
18s., less 24 per cent.; red vein large, 17s. 9d. to 18s. 6d., 
less 24} per cent.; machine-made cobbles, 29s. 6d. to 31s. 
net; French nuts, 30s. 6d. to 33s. net ; German nuts, 29s. 6d. 
to 32s. net; beans, 22s. to 22s. 9d. net; machine-made 
large peas, 13s. to 14s. net; rubbly culm, 10s. to 10s. 6d., 
less 24 per cent.; duff, 3s. 6d. to 4s. 3d. net. Steam coal : 
Best large 26s. to 28s., less 2} per cent.; seconds, 22s. to 
25s., less 24 per cent.; bunkers, 21s. 6d. to 23s. 6d., less 
24 per cent.; smalls, 13s. 6d. to 17s., less 2} per cent. 
Bituminous coal: No. 3 Rhondda large, 25s. to 28s., 
less 2} per cent.; through and through, 22s. to 24s., less 
24 per cent.; smalls, 19s. to 21s. 6d., less 24 per cent. 
Patent fuel, 22s. 6d. to 25s., less 2} per cent. 


Tin-plates, &c. 


There was a fairly large shipment of tin-plates 
last week and stocks have to some extent been reduced, 
but the trade as a whole is by no means in a satisfactory 
position compared with other industries. A number of 
mills are idle and at the majority short time is being worked. 
Prices have this week been advanced. A meeting of the 








Conciliation Board in the tin-plate trade is to be held 
on Monday to consider the question of wage rates. Mr. 
John Hodge, the chairman of the men’s section, has 
written to the secretary of the Welsh Plate and Sheet 
Manufacturers’ Association pointing out that in conse- 
quence of the great rise in food prices, &c., caused by the 
war the lot of the workers has been made very hard indeed, 
and suggesting that a Board meeting should be called 
without delay to discuss the question. At a meeting of 
the Conciliation Board in connection with the Welsh 
Ironfounders’ Association an advance of 3s. was made to 
labourers, bringing their wages up to 27s., and an increase 
of 2s. a week was made to artisans who are at present 
earning less than 35s. per week. Official quotations 
from the Swansea Metal Exchange : — Tin-plates, &c.: 
I.C., 20 x 14 x 112 sheets, 15s. 6d. to 15s. 9d.; I.C., 
28 x 20 x 56 sheets, 15s. 9d. to 16s.; I.C., 28 x 20 x 112 
sheets, 3ls. to 32s.; I.C. ternes, 28 x 20 x 112 sheets, 
27s.; galvanised sheets, 24g., £14 to £14 10s. per ton. 
Block tin, £190 per ton cash, £165 10s. per ton three 
months. Copper, £64 7s. 6d. per ton cash, £64 15s. per 
ton three months. Lead: English, £21 7s. 6d. per ton ; 
Spanish, £20 15s. per ton. Spelter, £44 10s. per ton. 
Iron and steel :—Pig iron: Standard iron, 57s. 7}d. per 
ton cash, 57s. 114d. one month ; hematite mixed numbers, 
82s. 6d. per ton cash, 83s. one month; Middlesbrough, 
58s. per ton cash, 58s. 4d. one month ; Scotch, 64s. per ton 
eash, 64s. 6d. one month; Welsh hematite, 95s. dd.; 
East Coast hematite, nominal; West Coast hematite, 


nominal. Steel bars: Siemens, £6 10s. to £7; Bessemer, 
£6 10s. to £7. Steel rails, heavy sections, £6 17s. 6d. per 
ton. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY, 


SoutH-WEsTERN PotytTEcHNIC INnstTITUTE.—Manresa-road, 
Chelsea, S.W. Mrs. Hayes Fisher presents prizes and cer- 
tificates to students of evening classes and day college at 8 o’clock 
p.m. 

THE 
street, Piccadilly, W. 
Godlee, Bart. 9 p.m. 

PuysicaL Society or Lonpon.—At the Imperial College 
of Science, Imperial Institate-road, South Kensington. ‘‘ The 
Estimation of High Temperatures by the Method of Colour 
Identity,” by Messrs. Clifford C. Paterson and B. P. Dudding ; 
** The Unit of Candle-power in White Light,’’ by Messrs. Clifford 
C. Paterson and B. P. Dudding; ‘‘ The Relative Losses in 
Dielectrics in Equivalent Electric Fields, Steady and Alternat- 
ing (R.M.S.).”" by Mr. G. L. Addenbrooke. 8 p.m. Editing 
Committee meeting at 7.15 p.m. Council meeting at 7.30 p.m. 


SATURDAY, MARCH 13ru. 
Tue Roya InstiTuTION OF GREAT Britarn.—Albemarle- 
street, Piccadilly, W. ‘*‘ Recent Researches on Atoms and Ions.” 
Lecture IV. By Professor Sir J. J. Thomson, F.R.S. 3 p.m. 


MONDAY, MARCH 15ru. 

Tue InstiruTION OF PostT-oFFICE ELECTRICAL ENGINEERS. 
—At the Institution of Electrical Engineers, Victoria Embank- 
ment, W.C. ‘Telephone Engineering Economies,’’ by H. A. 
Smith. 6 p.m. 

RoyaL Society or Arts. — John-street, Adelphi, W.C. 
Cantor Lecture, ‘* House Building, Past and Present.’’ by Mr. M. 
H. Baillie Scott. 8 p.m. 

TUESDAY, MARCH l6rxu. 

THe ILLumINaTING ENGINEERING Socrety.—At the Royal 
Society of Arts, John-street, Adelphi, London. A discussion on 
“The Marking and Rating of Lamps and the Best Methods of 
Specifying their Illuminating Value ” will take place. 8 p.m. 


Roya INstiruTION oF GREAT Britatn.—Albemarle- 
* Back to Lister,” by Sir Rickman John 


WEDNESDAY, MARCH 17rTu. 


Royat Society oF Arts.—John-street, Adelphi, London, 
W.C. Ordinary meeting. ‘‘ The Industrial Uses of Coal Gas,” 
by Mr. Horace Moore Thornton. 8 p.m, 

Royat METEOROLOGICAL Soctety.—At the Surveyors’ Insti- 
tution, 12, Great George-street, Westminster. Lecture on “* The 
Meteorology of the Sun,” by Dr. W. Geoffrey Duffield. 7.30 p.m. 


THURSDAY anp FRIDAY, MARCH 18TH anp 19TH. 


Tue InstiruTe or Metats.—The annual general meeting of 
the Institute will be held at the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, S.W., to commence at 
3 p.m. on March 18th and 10.30 a.m. on March 19th. The 
following is a list of the papers that are expected to be sub- 
mitted :—‘ Some Experiments upon Copper-Aluminium Alloys,” 
by Mr. J. H. Andrew; ‘The Constitution of the Alloys of 
Copper with Tin: Parts I. and II.,” by Mr. J. L. Haughton ; 
‘Etching Re-agents and their Applications,” by Mr. O. F. 
Hudson ; “ The Effect of Heat and of Work on the Mechanical 
Properties of Metals,” by Professor A. K. Huntington; “* The 
Quantitative Effect of Rapid Cooling upon the Constitution of 
Binary Alloys: Part III. (conelusion),” by Dr. G. H. Gulliver ; 
“The Properties of Some Nickel-Aluminium and Copper-Nickel- 
Aluminium Alloys,” by Professor A. A. Read and Mr. R. H 
Greaves; ‘‘Some Appliances for Metallographic Research,” 
by Dr. W. Rosenhain, F.R.S.; “The Micro-Chemistry of 
Corrosion: Part III., The Alloys of Copper and Zinc,” by Mr. 
S. Whyte. 


FRIDAY, MARCH 19rx. 


THE ASSOCIATION OF MINING ELECTRICAL ENGINEERS : WEST 
or Scortanp Brancu.—In the Royal Technical College, 
Glasgow. ‘‘The Use and Abuse of Oils in connection with 
Electrical Plant,” by Mr. T. C. Thomsen, B.Sc., A.M.I. Mech. E. 

Roya INsTITUTION oF GREAT Britratn.—Albemarle-street, 
Piccadilly, W. The evening discourse will be delivered by 
Prof. G. H. Bryan, F.R.S. The subject is ‘‘ The Modern Piano 
Player—Scientific Aspects.” 9 p.m. 

Tue Evecrro-Harmonic Soctery.—The last smoking concert 
of the season will be held at the Holborn Restaurant (King’s 
Hall), at 8 p.m. 

Nortu-East Coast InstTITuTION OF ENGINEERS AND SHIP- 
BUILDERS.—In the Hall of the Literary and Philosophical Socisty, 
Newcastle-on-Tyne. Paper to be discussed, ‘‘ The Future of 
British Engineering and Shipbuilding,” by Mr. E. W. Fraser 
Smith. 7.30 p.m. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
St. James’s Park, London, S.W. Paper, ‘“* The Chemical and 
Mechanical Relations of Iron, Cobalt and Carbon,” by Dr. J. O. 
Arnold, F.R.S., and Dr. A. A. Read. 8 p.m. 


WEDNESDAY anp THURSDAY, MARCH 241TH anp 25TH. 

INSTITUTION OF NAvaL ARCHITECTS.—In the Hall of the 
Royal Society of Arts, John-street, Adelphi, W.C. The annual 
meetings of the Institution. The Marquis of Bristol, R.N., 
President, will occupy the chair. The following papers will be 





read and discussed :—Wednesday, March 24th: Morning meet- 
ing, at 11 o’clock—‘‘ The Water-tight Sub-division of Ships,” 
by Professor J. J. Welch; ‘‘ The Increase of Safety Afforded 
by a Water-tight Deck,” by Mr. Kenneth G. Finlay. Afternoon 
meeting, at 3 o’clock—‘‘ The Influence of Discharging Appli- 
ances on the Design of large Ore Carriers,’ by Mr. John Reid ; 
“The Scantlings of Light Superstructures,” by Mr. J. Mont- 
gomerie ; ‘‘ On the Strength and Spacing of Transverse Frames,” 
by Mr. C. Frodsham Holt. Thursday, March 25th: Morning 
meeting, at 11 o’clock—‘‘ A Contribution to the Theory of 
Propulsion and the Screw Propeller,” by Mr. F. W. Lanchester ; 
‘* A Comparison between the Results of Propeller Experiments 
in Air and Water,” by Mr. A. W. Johns; ‘‘ Further Model 
Experiments on the Resistance of Mercantile Ship Forms: The 
Influence of Length and Prismatic Coefficients on the Resistance 
of Ships,” by Mr. J. L. Kent. Afternoon meeting, at 3 o’clock—— 
‘‘ The Law of Fatigue applied to Crank Shaft Failures,” by Mr. 
C. E. Stromeyer ; *‘ The Effect of Beam on the Speed of Hydro- 
planes,” by Mr. Linton Hope; ‘‘ Notes on the Cross Curves 
and G Z Curves of Stability,” by Mr. E. F. Spanner. Owing 
to the continuance of the war, the annual dinner and evening 
reception will not take place. 


TUESDAY, MARCH 30ru. 


Cotp StoraGE AND Ice AssocratTron.—At the Royal Society 
of Arts, John-street, Adelphi, London, W.C. ‘“‘ A Costs System 
for Cold Stores,’’ by Captain W. J. Wade. 8 p.m. 








CATALOGUES. 





A WELL got-up catalogue on road rollers has been sent to us 
by John Fowler, Limited, of It contains a vast 
amount of information concerning the firm’s road rollers and 
accessories for road making. Views of some of the workshops 
at Leeds are also given. 


From Commercial Cars, Limited, of 79a, Pankhurst-road, 
Holloway, we have received an excellent catalogue dealing with 
commercial petrol vehicles of various kinds. The catalogue is 
a very creditable production. It is well illustrated, and gives 
prices and particulars of vans, lorries, tower wagons, fire station 
equipments, &c. M 

From the Tern Syndicate, Limited, of 1, Sise-lane, Queen 
Victoria-street, E.C., we have received a pamphlet dealing with 
the Tern de-ciling plant, by which the main constituents of oily 
materials can be recovered for re-use. Oily materials such as 
axle-box waste and packing, pads, dust shields, cleaning waste, 
sponge cloths, sacks, bags, and all descriptions of greasy reps, 
&c., can be treated. 

‘* THE Maintenance of Railway Track in special relation to the 
Elimination of Rail Creeping and Anchoring” is the title of 
a publication sent to us b, L. P. Winley and Co., of 13-14, 
Abchurch-lane, London, E.C. It is devoted to the Winley 
anchor, which, according to this publication, is now used in 
almost every important country in the world. The anchors 
are fixed upon the rail base and against the sleeper, and ther 
do not interfere with the cast iron chair or the key. They are 
made of two simple parts, which engage themselves firmly to 
the rail hase without the use of bolts or other similar fastenings. 
The rails cannot siip past them, so that the former are firmly 
held and cannot creep. 


Tue Pitter multi-blade fan is dealt with in a catalogue sent 
by Pitter’s Ventilating and Engineering Company, Limited, 
of 20, Bishopsgate-street, London, E.C. The fans described, 
it is stated, are the result of the most careful investigations and 
tests carried out over a number of years, and it has been proved 
that a greater volume of air can be moved for a smaller current 
consumption than with any other type of fan on the market. 
The ‘‘ Multi-blade ” fan consists of a number of comparatively 
narrow blades which are arranged one behind the other in 
position according to pitch and curving, the effect being that 
while the total air surface of each group is larger than that of a 
single blade of the ordinary type, the resistance is much less 
and no eddy currents are produced, as the air moves freely 
through the channels formed by the blades. In consequence 
all the particles of air are moving at a uniform velocity, thereby 
insuring more silent running than any other type of fan at 
similar speeds. The fans are adaptable for all kinds of ventila- 
tion, and are in use for the purposes of removing heavy slate 
dust, sawdust, steam from laundries, smoke from public rooms, 
and for ventilating Government offices, municipal buildings, 
churches, mills, factories, theatres, picture palaces, &c. 








PosTPoNED SuipPine Exarsition.—The Shipping, Engineer- 
ing and Machinery Exhibition was to have been opened at 
Olympia last September, but the outbreak of war made a post- 
ponement necessary. July of this year was subsequently 
suggested, but a meeting, at which some seventy great firms 
were represented, under the chairmanship of Sir Archibald Denny, 
Bart., head of the Committee of Experts, has decided further to 
postpone the exhibition until August and September, 1917. 

Roya Instirutron.—On Tuesday next, March 16th, at 
three o’clock, Professor Sir J. G. Frazer will begin a course of 
two lectures at the Royal Institution on ‘‘ The Belief in Immor- 
tality among the Ploynesians ’’ ; and on Thursday, March 18th, 
Dr. Aubrey Strahan will commence a course of two lectures on 
“London Geology.”’ The Friday evening discourse on March 
19th will be delivered by Professor G. H. Bryan on ‘* The Modern 
Piano Player: Scientific Aspects,” and on March 26th by 
Professor Sir J. J. Thomson on “‘ Experiments in Slow Cathode 
Rays.” 

British TRADE witH NIGERIA.—We are asked to state that 
Mr. C. A. Birtwistle, Commercial Intelligence Officer in Nigeria, 
the Correspondent of the Board of Trade for that Colony, who 
is now on a visit to England, will attend at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall- 
street, London, E.C., on Wednesday, Thursday and Friday, 
March 17th, 18th and 19th, between the hours of 10 a.m. and 
5 p.m., and will be pleased to see by appointment British manu- 
facturers and traders who may desire to consult him regarding 
trade conditions and openings in Nigeria. Applications for 
appointments with Mr. Birtwistle should be made promptly to 
the Director of the Commercial Intelligence Branch of the Board 
at the above address. 

A WEIcuHTs AND Measures ‘‘ Computor.”—Our attention has 
been directed by Mr. F. Seaton-Snowdon, of 22, Henrietta-street, 
Covent Garden, W.C., to a device of his invention called the 
“‘Computor.” It is intended to facilitate the conversion of 
monetary rates from the units of one country to those of another. 
In the case of the particular example Mr. Snowdon has brought 
to our notice the range covered on the British scale is from }d. 
to 10s. per pound, gallon or foot. Simply by turning the handle 
of a spool, the equivalent of any such rate can be read off in 
terms of French, Russian, Japanese, and American units. The 
chief difficulty in constructing such a device lies not so much in 
determining the equivalent of, say, a foot in terms of metres, but 
in the monetary equivalents. Mr. Snowdon in this matter has 
used the average rates of exchange prevailing in the countries 
dealt with as they existed before war was declared. A table of 
corrections is included with the device, in which variations of 
the rates of exchange of 5 per cent. up and down are allowed for. 
The device should be of considerable assistance to those doing 
or hoping to do business with our Allies, and seems to be much 
more compact than any published book of exchange values. 
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AUTOMATIC PROTECTIVE SWITCHGEAR.* 


(Concluded trom page 237.) 





Tue BaLaNceD VOLTAGE AND CIRCULATING CURRENT 
Systems. 


The pilot wire may be employed more profitably to take 
a sample of current from one end of the feeder to the 
other for use as a standard. The current at the remote 
end may then be compared with the sample to determine 
whether the direction or magnitude of flow is the same. 
The latter is the better course, as the magnitude changes 
with the smallest leakage, but the direction will only 
change with a relatively large leakage. 

This is the basis of the well-known Merz-—Price protec- 
tive system. The input and output of a given feeder will 
always be equal unless there has been leakage either to 
earth or between phases. The comparison may be carried 
out in various ways, but in practice these have been 
resolved into two systems, namely, the balanced-voltage 
and the circulating-current systems. 

Current transformers are inserted at the two ends of the 
conductor to be dealt with and are connected through the 
pilot wires. In the balanced voltage system the current 
transformers are connected in opposition and the relays 
in series with them. In the circulating-current system the 
transformers are so connected as to circulate the current 
between themselves under normal conditions. The trip 
coils are connected in shunt between equipotential points 
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Fig. 9 

and carry only the difference current corresponding to the 
leak. The balanced-voltage system is best adapted for 
feeder protection and the circulating-current system for 
the protection of transformer and generator windings, 
for all of which applications well proved designs are 
available. There is no better method of protecting exist- 
ing feeders and all generators and transformers. 

As this apparatus has been fully described recently, it is 
unnecessary to enter into further details. Fig. 9 shows a 
typical arrangement for the protection of alternators and 
Fig. 10 shows a novel combination for the protection of a 
large generator and a step-up transformer. The generator 
has two windings in parallel on account of the heavy cur- 
rent to be deal with. The output of one winding is com- 
pared with the total output of the E.H.T. side of the trans- 
former. Any change in the ratio of these will indicate a 
breakdown either in the transformer or the machine, and 
the E.H.T. oil switch will be actuated. 


GENERAL SOLUTION OF THE PROBLEM OF FEEDER 
PROTECTION. 


Any arrangement capable of dealing with a single inter- 
connector can be applied to any cable in the system. The 
classification employed hitherto is convenient ; but it will 
be understood that any cable connecting any two points is 
in fact an interconnector, and in practice it will now be 
seen that even if it be one of a pair of parallel feeders 
it may still have at least momentarily the characteristic 
previously associated with interconnectors, of having to 
earry current in either direction whilst sound. 

The Merz-Price system is applicable to intercon- 
nectors and offers therefore a general solution of the problem. 
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A general solution has the immense advantage that one 
can ignore the protective gear when laying out the cable 
system, and that each and every feeder can be protected 
in a similar manner and by a self-contained combination 
of similar apparatus independently of all other feeders. 
We have seen that the interlocking combinations render 
the protective devices on a pair of feeders independent of 
disturbances originating elsewhere in the system, but that 
to obtain selective action between the two feeders we have 
to introduce additional devices of a not entirely satisfactory 
character. We can obtain a technically and practically 
satisfactory combination by the use of interlocked excess- 


* Abstract of paper read by E. B. Wedmore before the Institution 
ef Electrical Engineers on Thursday, November 10th, 1914: 


current devices at both ends of the pair of feeders and 


of conductors as the unit of which the distributing system 
is to be composed. 

For example, a ring main run in duplicate may be so 
protected. Seeing, however, that both conductors will be 
disconnected when a fault occurs in either, the economical 
solution is found in the ingenious suggestion of putting the 
two conductors in one cable and lightly insulating each 
from the other. 


SPLIT-cONDUCTOR PROTECTIVE SYSTEM. 


This gives us the split-conductor protective system and 
up to the present the best solution of the problem, for 
not only does this solution give an arrangement applic- 
able to ring mains, interconnectors, and duplicate feeders 
—in fact, to all systems of distribution—but it gives an 





arrangement absolutely selective and so sensitive as to 
perform this function instantaneously at a fraction of the 
normal load current. 

The system requires the employment of a cable of 
special construction, or in the case of overhead lines a 
special arrangement of conductors. The construction 
involves but a slight departure from that commonly 
employed, and consists in the splitting or separating of 
each conductor iuto two parallel portions lightly insulated 
from one another. 

Fig. 11 illustrates a 20,000-volt cable constructed for 
use under the new system, and it will be seen that each 
core is split ; hence the name “ split-conductor protective 
system.’ The cable is constructed with an oval concentric 
core, this construction giving the best distribution of 
potential strain in the insulation. In small sizes this is 
especially valuable and dispenses with the necessity for a 
hemp core within the copper conductor. 

Principle of Operation.—The principle of the system is 
illustrated diagrammatically by Fig. 12, which shows the 
connections for one split conductor. The split conductor 
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is connected at each end to the usual switchgear equip- 
ment, consisting of oi] switch, bus-bars, &c., through a 
special current transformer. The current transformer 
core has two primary windings, to which the two halves 
of the split conductor are connected, and the core carries 
also a secondary winding connected to a relay controlling 
the oil switch trip coil. 

Under normal conditions, as in Fig. 12, current entering 
the feeder at one end divides equally between the two 
parallel paths, being united again on the remote side of the 
second current transformer. In each transformer the 
magnetising effects of the two primary coils are equal and 
opposite, thus the transformer offers no impedance to the 
current flow and the secondary windings and relays are 
unaffected. 

In case, however, a fault develops, for example at the 
point A in Fig. 13, the fault current flowing towards A will 
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upset the balance of current between the two primary 
windings in each transformer, thus producing a magnetising 
effect on the secondary windings and exciting the relays. 
The transformers also serve a second function in case 
the fault occurs near one end of the split conductor, as at 
B in Fig. 14. In this case the fault current flowing from 
| the left-hand end would divide equally between the two 
| halves of the cable, were it not for the impedance of the 
transformer near B. The fault current flowing to B 
through the sound conductor traverses the two primary 
| windings at B in the same direction, thus highly magnetis- 





without further selective apparatus if we regard the pair 
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ing the core. The impedance so offered hinders the flow 
of current through the sound conductor and thus upset 

the balance at the remote end, causing the simultane; a 
operation of both relays. ¥ 

As the cores are not magnetised under normal runniy 
conditions there is no core loss. In practice the core js of 
circular form and the primary and secondary windings are 
superpsed. . 

Use of Split-contact Switches.—On reference to Fig. 13 it 
will be seen that the arrangement is more sensitive at the 
end nearest the fault, as the whole fault current passes 
through the adjacent transformer winding in one direc; ion 
Advantage is taken of this to make the whole arrangei,ey¢ 
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Fig. 14 


more sensitive by employing an oil switch with «lit 
contacts which separates the two halves of the conductor 
on breaking circuit. The switch nearest the fault il] 
operate first, and on separating the conductors the wijole 
fault current is then concentrated on one conductor at the 
other end and brings out the switch there also. 
Application to Overhead Lines.—This system is readily 
applied to overhead lines. In this case the half conductors 
may be run as separate overhead lines on the same posis 
As a general solution, however, the twin conductors jre 
carried on common insulators and but lightly insulated one 
from the other. Spacers of insulating material are inserted 
at intervals between supports to keep the wires apart 








PROGRESS OF REFORM IN THE ENGINEERS 
BRANCH OF H.M. NAVY. 


AN important meeting of the North-East Coast Institution o 
Engineers and Shipbuilders was held at Neweastle on the 
26th ult., at which a report was presented by Mr. D. B. Morison, 
of Hartlepool, on the great measure of reform recently instituted 
by the Admiralty, whereby engineer officers are now Classifiec 
in the Mlitary Branch of H.M. Navy. The advocacy of this re- 
form was actively espoused by the North-East Coast Institution 
in a series of papers read by Mr. D. B. Morison in 1900-1-2, and 
the Institution has kept in close touch with the situation ever 
since, 

As public interest was thoroughly aroused by these papers, 
the authorities realised that it was necessary to take steps to 
deal with the situation seriously. They therefore turned to Sir 
John Fisher, who was already known to be one of the most 
progressive and far-sighted admirals in the Service: a man 
fearless of criticism and having the will and determination to 
carry out any reform he considered good for the Navy and the 
nation. Accordingly Sir John Fisher relinquished his command 
in the Mediterranean and joined the Board of Admiralty «as 
Second Sea Lord in June, 1902. 

With characteristic promptitude Sir John prepared for pre 
sentation by Lord Selborne a new scheme of entry and training 
for naval officers, which was publicly announced on Christmas 
Eve, 1902. This scheme for the first time in the history of the 
British Navy recognised the fact that engineering must be an 
essential in the training of all officers whose duties are intimately 
connected with the sea-going and fighting efficiency of our ships. 

The main objective of the scheme was the eventful amalgama 
tion of the executive and engineer branches in one military corps 
of naval officers. Obviously such a drastic change could not be 
instantly completed in a complex organisation required to 
maintain unbroken its activity and effectiveness. The initiation 
of the change had to commence with the selection and education 
of the new cadets. The selection was by competitive examina- 
tion and the system of education and training was common to 
all up to an advanced stage with subsequent subdivision into 
the specialist branches, viz., navigation, gunnery, torpedo anid 
engineering. 

So far so good, but in the scheme of 1902 no provision had 
been made for certain important complementary readjustments 
in the position of existing engineer officers essential to its smooth 
working and ultimate success, The existing engineer officers 
were granted quasi military titles such as ‘ Engineer-Lieu- 
tenant,” ‘* Engineer-Captain,” &c., but were denied military 
rank, 

In fairness to the courageous and far-seeing authors of the 
Fisher-Selborne scheme it must be admitted that it is almost 
impossible to over-estimate the immense difficulties attending 
the introduction of such great and far-reaching reforms in a 
naturally conservative service with centuries of tradition behind 
it. Wide differences, not merely of opinion, but of deep-seated 
honest conviction, were inevitable in connection with this 
momentous question. In spite of every discouragement the 
engineer officers remembered what was due not only to them- 
selves but to the great Service to which they belonged. Ani 
to their everlasting credit they rose superior to the situation and 
loyally co-operated in the general effort to make the new scheme 
a success. e 

Without their ‘‘ unswerving loyalty to a changing system, 
so generously recognised by Lord Fisher, the scheme must 
have failed. To them fell the task of teaching the new entry 
cadets the theory and practice of engineering and of training 
them in the performance of engine-room duties afloat. The 
late Engineer-Captain Taylor, his colleagues on the staff at 
Osborne and Dartmouth, and the officers of H.M. cadet ships 
Cornwall and Cumberland, are entitled to the gratitude of the 
nation for the conscientious care and great ability with which 
they performed their important educational duties during the 
early and more critical stages of the new system. : 

When the Empire was suddenly plunged into the war on which 
its very existence is at stake, it was fully relised that our unin- 
terrupted mastery of the seas is the first and vital condition of 
ultimate victory. Public interest in the Navy and everything 
appertaining to sea power was healthily stimulated. The public 
mind rapidly became better informed and more alert concerning 
the Navy, on whose vigilance,and fighting powers the nation is 
dependent for its daily food supplies. At this juncture Lord 
Fisher returned to the Admiralty as First Sea Lord and Admiral 
of the Fleet, and with characteristic energy and decision lost no 
time in dealing with the situation, in spite of the fact that he 
must have been well-nigh overwhelmed with urgent work. He 
did not take up his new duties at the Admiralty until October 
30th, and on December 24th the order including the engineer 
officers in the Military Branch was issued to the Fleet. 

A new note had been struck and evidence was soon forth- 
coming in the naval despatches and the Gazette that proper 
recognition was no longer to be withheld from the engine-roc m 
personnel. It is scarcely necessary to state that the Admiralty 
announcement has been received by the engineer officers and the 
entire engineer personnel with the liveliest satisfaction aid 
appreciation. It is not difficult to picture in one’s mind how it 
must have inspired them with those feelings of recognised worth 
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and honourable pride, which by their subtle influence play upon | 
and develop all that is best in a man, especially in times of danger 
and stress, when self must be forgotten and great deeds are to 
be ona is the very life and soul of any military organisation. 
Lack it and its fighting value sinks to insignificance. Therefore 
it is impossible to overestimate the worth of any condition 
tending to stimulate its growth and high development. In 
evidence of the happy auspices under which this great reform 
has been launched, it is most gratifying and reassuring to learn 
that it has been heartily welcomed by the large majority of the 
executive officers of to-day, who, having grown up with the 
rnodern steam Navy, find it easier to break with the antiquated 
traditions of the sailing Navy of a far distant pass. _ 

The policy of Lord Fisher and the efforts of all inside and out- 
side the Service who have assisted him in carrying it into execu- 
tion, could have had no fuller justification than that afforded by 
recent events, and it must be a source of intense satisfaction to 
jis lordship and his supporters that the engineer officers have so 

oon and so magnificently proved themselves worthy of the 
military rank bestowed upon them through his instrumentality. 

The early naval engagements have clearly revealed the im- 
mense value of speed and the vital importance of maintaining 
the steaming power of a warship at such a high pitch of efficiency 
that, in case of necessity, even the “ legend ” speed can actually 
he attained. Marine engineers will be able to appreciate what 
this means when translated into terms of engineering skill and 
sustained, conscientious, human effort. 

The warmth and obvious sincerity of Mr. Churchill’s apprecia- 
tion of the work performed by the engineer branch and the engi- 
neering instinct evidenced by his bold and timely development 
of the Naval Air Service, suggest a harmony of view and intention 
between himself and Lord Fisher which augurs well for the 
future of the Navy, and it is to be hoped that Lord Fisher will 
continue to receive his invaluable support in the further prosecu- 
tion of his efforts to perfect the incorporation of engineering with 
the other elements of our sea power. 








AMERICAN NOTES. 


(From our own Correspondent.) 


New York, February 17th. 


Easter financial conditions throughout the country have 
imparted a stimulus to general construction work, involving 
orders for structural material ranging from 100 tons to as high as 
2000 or 3000 tons and even higher, one of which is a Y.M.C.A. 
local order for 4500 tons. The American Bridge Company will 
furnish the 13,000 tons wanted by the Brooklyn Rapid Transit 
Company. Larger requirements are coming in sight for bridge 
and ship work, and as money is easy and necessities urgent a 
goodly volume of business is anticipated during the next two or 
three weeks. The operating capacity of mills is still around 
60 per cent., though some are operating close to capacity. Wire, 
pipe, tube and tin-plate mills are among these. The question of 
seaport domestic delivery or foreign delivery is holding up 
considerable business in pig for steel-making purposes. Steel 
plate has further advanced for early delivery, especially on ship 
work, Shapes gain in activity for building and warehouse 
work. Bars and sheets remain dull. There isa gradual stiffening 
up of prices all along the line, and even with 40 per cent. of capa- 
city idle the probabilities favour further slight advances, especi- 
ally where later deliveries are desired. Negotiations are pending 
for several thousand freight cars. The railroads continue very 
cautious in their orders, A vast amount of enterprise is smoul- 
dering in all branches of activity. When existing untoward 
conditions break up a harvest of business may be looked for, 
as capital is abundant. Domestic consumers of copper are 
waiting to see what effect Germany’s threat on British shipping 
will have on copper exports. Immense orders have been placed 
by ammunition makers, The price is maintained at 14}. 

New York, February 23rd. 

Tue ferro-manganese situation is becoming at last serious. 
Prices which for a long time past were 38 dols, at seaboard, are 
now 68 dols., with very little available. The inquiries for various 
kinds of pig from European sources are increasing. There is 
no difficulty in getting reasonable seabound quotations. The 
hitch is on foreign delivery. For the present negotiations are 
held up with nothing definite in sight. Two or three lots have 
been sold for South American delivery. The most active kind 
of pig is low-grade foundry for domestic pipemakers. One 
order for 10,000 tons basic pig was taken for central Pennsy]l- 
vania delivery. Mills are turning out more material and for 
third quarter delivery most prices asked show an advance, but 
there is not enough business done to determine whether makers 
can get the advance. Whether or no, they are not now anxious 
for late business. Car orders for the week were insignificant, 
only i500. Very few locomotives were ordered. Higher spelter 
has advanced galvanised sheets again. The turning point in 
the market will come when the railroads begin to say what 
they absolutely need. Much questionable economy in this 
regard is being practised. Only small tonnages of structural 
steel are being ordered. Remarkable activity is displayed in 
plate for shipbuilding. All the yards are crowded and new 
business is being worked up. Tankers for oil-carrying are wanted. 
The San Francisco Fair opened last Saturday under highly 
favourable auspices. Customary European travel will be largely 
diverted thence. Exports of spelter so far this month reach 2740 
tons. Smelting interests are bidding an advance of 5 dols. 
per ton on zine sulphides for ores containing less than .05 per 
cent. lead ; for less, 1 dol. less for each .01 per cent. Shipments 
from St. Louis, so far this year, 538,270 slabs against 449,560 
slabs in the same time last year. Exports of copper so far this 
month 4259 tons. Domestic consumers are holding off, watching 
war developments. ' Electrolytic is held at 14} and inactive. 











SrreatHamM CoMMON AccIpENT.—The Board of Trade report 
on the railway collision of January 23rd at Streatham Common 
on the London, Brighton and South Coast Railway has just 
been issued. A short goods train with four wagons and a van 
had to shunt off the up main line into the goods yard. A dense 
fog prevailed at the time. The points leading into the goods 
yard are worked from a ground frame, and not from a signal-box 
by regular signalmen. The goods guard had opened the points 
and lowered the signal for the train to back in, when the station- 
master arrived on the scene. He volunteered to work the points 
and allowed the guard to go to his train. When the train set 
back it did not turn into the yard, but travelled back along the 
up main line. This was because the station-master had un- 
consciously reversed the points and freed the line. The signal- 
man at the box in the rear knew nothing owing to the fog, and 
he lowered his signals for a passenger train which ran into the 
standing train. Except that the goods van and four wagons 
were derailed, little damage was done by the collision, The 
wreckage had, however, fouled the down line, and before a 
passenger train on that line could be stopped it ran into it. 
The engine and two leading vehicles were derailed, the 
engine falling over on to its right side. The driver of the goods 
train was unfortunately killed in the second collision whilst 
going to put detonators on the down line. Besides the station- 
master, Colonel von Donop considers the guard of the goods 
train at fault, as had he ridden in his van, as per the Rule, 
instead of on the footplate, he would have seen that his train 


did not go into the goods yard. 





BRITISH PATENT SPECIFICATIONS. 


When an tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specificati 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, South ton-buildings, Chancery-lane, W.C., at 6d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

pt of the plete Specificat 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 
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INTERNAL COMBUSTION ENGINES. 


6594. March 16th, 1914.—-CarsBuretrer, D. Napier and Son, 
Limited, and A. J. Rowledge, 211, Acton-vale, London, W. 
The design of this carburetter is such as to enable the propor- 
tions of air and fuel in the explosive mixture to be varied while 
the engine is running. The fuel passing to a jet A from a float 
chamber B is controlled by a tapered needle C carried by a 
piston D. The piston D is moved up and down within the casing 











IE according to the amount of suction which is transmitted 
from the chamber F through a passage G and the hollow piston- 
rod H to the inside of a bellows chamber J. A sleeve K surrounds 
the piston D and is provided with ports L and M. This sleeve 
is rotatable by means of a handle N. The rotational adjustment 
of the sleeve effects the desired object.—February 17th, 1915. 


TURBINE MACHINERY. 


3466. February 10th, 1914.—Sream Tursing, Société Anonyme 
pour l’Exploitation des Procédés Westinghouse Leblanc, 
7, Rue de Berlin, Paris. 

A represents a flash boiler of any suitable type. Feed water 
furnished under a pressure equal to that which the steam is to 
have, enters at B, and passes first through a valve C. It then 
passes into a cylinder DB behind a plunger E, and enters the 
boiler at F. It leaves at G as steam and passes into the turbine 
H, then into the condenser J. A suitable circulating pump, air 
pump and pump for withdrawing the condensed water are 
provided. Liquid fuel enters at K. It passes through a regulat- 
ing valve L, then to a.burner M. Air arrives by a channel N, 
throttled by a butterfly valve P, and passes under the burner. 
The products of combustion escape to the atmosphere by the 
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chimney Q. The regulating valve L and the butterfly valve P 
are operated by toothed wheels, which engage with racks R 
and §. The latter are carried on the stem of the plunger FE. 
This plunger is forced downwards by the pressure of the feed 
water which is equal to that of the boiler. It is returned upwards 
by a spring T. When the pressure overcomes the tension of the 
spring, the plunger will be lowered and will lessen the supply of 
fuel and air, and vice versd. A simple speed governor can be 
formed by mounting a small air compressor at the end of the 
shaft, as shown at U. ‘The air compressed by this apparatus 
acts on a piston V, which it tends to rise against the pressure 
ofaspring. The rod of this piston drives a rack W which engages 
with a toothed wheel mounted on the axle of the valve C.— 
February 17th, 1915. 


DYNAMOS AND MOTORS. 


3596. February 11th, 1914.—ImMPROVEMENTS IN AND RELATING 
TO CURRENT-COLLECTING DEVICES FOR DyNAMO-ELECTRIC 
Macutwes, The British Thomson-Houston Company, of 
83, Cannon-street, E.C., and Frank Percy Whittaker, of 
237, Clifton-road, Rugby. 

Referring to the drawing on the left, a rigid support A is 
provided fitted with a box or pocket B in which the brush G 
is situated loosely. The support is provided with a fixed pro- 
jection C through which an adjusting stud D, for varying the 
pressure on the brush, passes. A spring E is carried by a sub- 
stantially U-shaped support F, adapted to slide on the pro- 
jection above referred to. The stud D passes through the upper 
limb of this U-shaped support, and after passing through a 
threaded aperture on the projection engages the inner side of 
the lower limb of the U-shaped support. The spring E is secured 
to this lower limb and normally projects in a direction sub- 





stantially tangential to the commutator but is bent downwards 
so.as to engage a projection on the upper side of the brush. 
This causes it to exert a tangential pressure on the brush in a 
direction opposite to that of the moving surface on which the 
brush bears, the direction of movement of the commutator or 
collector ring being shown by the arrow. The spring also exerts 
pressure on the brush in a radial direction, this pressure being 
capable of adjustment by means of the screw D. The top 
right-hand drawing shows in a somewhat exaggerated manner 
the action obtained by the invention. The tangential and 
radial components of the spring pressure produce a resultant 
force in the direction shown by the arrow X, tending to keep the 
upper portion of the brush against the rear upper edge of the 








brush holder or pocket B. The frictional contact between the 
commutator and brush tends to keep the lower portion of the 
brush against the front edge of the brush holder, The spring 
therefore keeps the brush in its natural position, i.e., the position 
into which it is urged by frictional contact. The lower right- 
hand drawing shows the forces acting in known arrangements 
where the spring exerts a resultant pressure in a direction Y. 
The force exerted on the brush by the friction of the com- 
mutator acts against the spring, the tendency being for the edge 
Z to form a fulerum and for the upper portion of the brush to 
be forced back against the spring. In this case therefore the 
spring does not act to keep the brush in its natural position. 
—February Lith, 1915. 


AERONAUTICS. 


8862. April 8th, 1914.—Improvep Form or CONSTRUCTION 
FOR AEROPLANES AND HyDRO-AEROPLANES, 8S. W. Hiscocks, 
Rosslyn, Manor-road, Farnborough, Hants, and 8. J. 
Waters, Airlie, Canterbury-road, Farnborough, Hants. 

According to this invention, two or more fuselages are disposed 
symmetrically on the two sides of the central longitudinal 
vertical plane of the machine and connect the main lifting surfaces 
with the rear stabilising and control surfaces. The main lifting 
surfaces are shown at A A, being connected to stabilising and 
control surfaces B by means of the two bodies CC. The main 
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undercarriages D D are attached to the bedies vertically under 
them. There are four engines E, two of which are carried in 
each body C. They are arranged to drive the three propellers F 
by means of shafting and gearing, the propellers and drive being 
arranged so that the centre propeller absorbs twice as much 
power as the other two propellers. A third and shorter body G 
is arranged between the bodies CC. This body is for the crew, 
controls, instruments, guns, wireless and the like.—-February 17th, 
1915. 


17,767. July 27th, 1914.—SieHTiInc ARRANGEMENTS FOR 
DiscHARGING BomsBs From ArrcrRAFT, A. L. Varcin, 8, Rue 
Saint Mederic, Versailles (Seine and Oise), France. 

Under a suitably perforated portion of the aeroplane, a 
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graduated bar A is arranged so that it is in the plane of symmetry 
of the aeroplane and parallel to the line of flight. When the 
pilot is in the normal position of flight, this bar is at a certain 
dist, for inst about 1m,—from his eye. On the 
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body of the aeroplane is arranged a flexible hoop B, so that the 
pilot's head is held in a given position. With the bar A is com- 
bined a pendulum C constituted by a weight attached in the 
centre of a string, the ends of which are secured to the ends of 
the bar A. This is done so that the person discharging the bomb 
is able to get an idea of the vertical direction, and more par- 
ticularly, to make sure that each time he wants to take aim, 
he brings his eye into the proper position and does not modify 
this position by involuntarily. turning his head to right or left. 
An index D is added to the graduated bar and is constituted by a 
slide block inserted into a cable E attached at one end to a 
drum F secured to a spring barrel, and at the other end to a 
drum G with a crank handle placed within reach of the person 
discharging the bomb.—February 17th, 1915. 


LOCOMOTIVES. 


11,295. May 7th, 1914.—Superneater, H. A. Stenning, 28, 
Victoria-street, London, 8.W. 

This specification describes an arrangement for preventing 
the overheating of superheater tubes. In the engraving the 
usual parts of a locomotive smoke tube superheater are shown. 
An automatic valve is indicated at A. This valve comprises 
a casing B, provided with a seat, for the valve C and with a 
stop D, to prevent the latter opening more than a predetermined 
amount. The casing is prolonged to form a cylinder E, in which 
works a piston F, formed integrally with a plunger G adapted 
to press on the valve C and open it. The casing is provided 
with an inlet H for live steam, while an outlet J for circulating 
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steam is provided between the valve and the piston F. The 
steam passes through the outlet and may be led to atmosphere 
by way of the pipe K. The valve may be arranged on the cylinder 
steam pipe or on the superheated side of the header, as shown. 
A pipe L independent of the regulator is led from the boiler to 
a circulating steam control valve M. The pipe then divides 
into two branches, one of which, N, conducts circulating steam 
to the saturated chamber of the header, and the other of which, 
P, connects to the inlet H. Operation of the valve M serves 
simultaneously to admit steam behind the piston F, and force 
open the automatic valve and also to pass circulating steam to 
the saturated side of the header.—February 17th, 1915. 


TRAMWAYS AND RAILWAYS. 


2959. February 4th, 1914.—-IMPROVEMENTS IN AND RELATING 
TO CONTROL SysTEMS FOR SERIES MOTORS SUPPLIED WITH 
PULSATING CURRENT, The British Thomson-Houston 
Company, of 83, Cannon-street, E.C. A communication 
from the General Electric Company, of Schenectady, United 
States of America. 

The object of this invention is to produce an arrangement 
which will enable a series motor to be used with a pulsating 
current supply without the field core and transformer heating. 
An alternating-current generator A furnishes current to the 
trolley line. In the locomotive the trolley is connected to the 
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primary B of the transformer and the other side of this primary 
is connected to earth. The secondary C of the transformer is 
provided with the usual terminals and with an intermediate 
tap. In order that the motors of the locomotive may be supplied 
with a direct current, a mercury arc rectifier D is provided 
whose anodes E are connected to the terminals of the secondary 
winding C. Cathode F of the rectifier is connected directly to 
one terminal of the motor, while the other terminal of the motor 
és connected by the circuit G to the central tap of the secondary. 


The customary starting circuit for the rectifier is shown at H. 
The motor K is of the series type. Around the series field 
winding L is a shunt circuit containing a preferably non-inductive 
resistance M. This circuit is closed by means of a relay switch 
N, whose solenoid is connected across the terminals of the 
secondary C. The switch is provided with a dash-pot O, having 
a fixed plunger P and a valve Q, the construction being such 
that the switch will be opened quickly by gravity, but close 
slowly when the solenoid is energised. In practice the pulsating 
or alternating component of the current passes through the 
shunt and the direct current through field winding.—February 
17th, 1915. 


LIGHTING AND HEATING. 


4432. February 20th, 1914.—IMPROVEMENTS RELATING TO 
Evecrric Heating Apparatus, Hugo Hirst and Charles 
Herbert Archer, both of 67, Queen Victoria-street, London. 

The objects the inventors have in view are to produce an 
electric heating element, which is mechanically strong enough to 
provide adequate protection and support to the hot wire, and 
to provide a convenient means for mounting the elements in 
position. The rod or cylinder of refractory material is denoted 
by A, the deep screw groove around the rod by B and the 
resistance wire by C. This wire is wound at the bottom of the 
groove B, the depth of which is such that when the wire is 
heated by the passage of the current through it and is fully 
expanded, it is still well within the groove and is completely 
protected thereby. Connection to the wire C is made at each 
end of the rod by means of bands D of sheet. nickel or other 
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suitable metal, which may be placed in wide grooves formed in 
the rod to receive them, or be clamped over the rod, as shown, 
and the ends of the wire clamped between or to the ends of the 
bands by screws E. Additional connecting strips, such as F, 
may be provided. The heating element thus formed 
strengthened by the metal rod G, which passes through the axial 
hole H of the rod A. The metal rod may also afford means 
for supporting the element in the framework I of the radiator, 
stove or the like device to which it is applied. Asbestos washers 
J may be interposed to ensure efficient clamping and to allow 
for expansion. As will be evident, any required number of the 
elements can be very conveniently placed in position, either 
vertically or horizontally in such framework, and be readily 
connected up.—Ffebruary 17th, 1915. 
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SHIPS AND BOATS. 


May 15th, 1914.—Sarety Apparatus FOR UsrE ON 


12,060. 
H. Kelley, 30, Grayshott-road, 


SUBMARINE VESSELS, 
Southsea, Hampshire. 
The object of the invention is to provide apparatus for locating 

a submarine vessel and for rescuing the occupants therefrom. 
The invention comprises a float A normally retained in a closed 
chamber B, formed in the submarine which may be opened to 
permit of the float rising to the surface of the water. The 
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float is connected by a cord to one end of a collapsed escape 
tube C, whereby the tube may be drawn to the surface by the 
salvage party to establish a means of escape for the occupants 
of the vessel. The float also serves as a means for effecting 
telephonic communication with persons on board and for 
bringing to the surface of the water a tube whereby air may be 
pumped into the vessel.—February lith, 1915. 








LAUNCHES AND TRIAL TRIPS. 

GLocuIFFE, steel screw steamer; built by Craig, Taylor and 
Co., Limited ; to the order of the Globe Shipping Company, 
Limited (Humphries (Cardiff) Limited, managers) ; dimensions, 
298ft., 44ft., and 21ft. 4in.; to carry cargo; engines, triple- 
expansion, 2lin., 35in., 57in. by 39in. stroke, pressure 180 Ib. 
ond square inch; constructed by the North-Eastern Marine 
ingineering Company, Limited ; launch, March 2nd. 

HARLyN, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of Harrison (London), Limited, of 
London: dimensions, 255ft. 6in. by 37ft. by 20ft.; to carry 
coal; engines, triple-expansion, 19in., 30}in. and 5lin. by 
36in. stroke, pressure 180 lb. per square inch ; constructed by 





the Central Marine Engine Works ; launch, March 3rd. 


THE ACQUISITION OF ENEMY PATENT RIGHTS, 


The following list of British patents, which have bevy, 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer wpon Britis), 
subjects the right to manufacture under enemy patents, 
which right, when acquired, can be retained after the wir, 
and is specially compiled for THE ENGINEER by Lewis Wn, 
Goold, Chartered Patent Agent, 5, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy proprictor 


Corporation-strect, 


the law does not apply. 


On each of the patents given below £95 have been paid én 
renewal fees. 


No. 15,076/01.—-Labelling ; pasting, 
Jagenberg, E., and Hogfeldt, R., Germany. 

No. 15,123/01.—Ordnance ; field carriages. Instead of 1), 
gun being arranged to recoil directly upon the cradle, it is 
attached by hooks to a slide which recoils on the cradle. ‘I)\\> 
gun is locked to the slide by a wedge, which is removed whic 
the gun is to be dismounted for transport. Krupp, F., Germany. 

No. 16,048/01.—Ordnance ;_ field carriages. The recoil 
apparatus consists of a hydraulic cylinder, which is attached to 
the gun and recoils therewith, and a spring, which is made in 
sections carried on the hydraulic cylinder and separated hy 
rings. Krupp, F., Germany. 

No. 16,300/01.—Stapling. Relates to a machine for cutting 
and fixing metal cramps or staples. Zucker, O., Germany. 
No. 18,005/01.—Ships; cabins and saloons; deck 
Ships’ seats, cabins and saloons are supported so as to prevent 
sea-sickness from rolling, pitching and vertical motion. Schmit, 

W., Germany. 

No. 19,169/01.—Pill boxes ; apparatus for making pill boxes 
and the like. Fettback, F., Germany. 

No. 19,237/01.—Filtering liquids ; filtering foul waters, \c.; 
travelling band filters; cleansing; adding fibrous materiul 
prior to filtering. A drum, having a perforated periphery, 
carries an endless moving filter band, and is partly immersed 
in a tank containing liquid to be filtered. The liquid filtering 
into the interior of the drum is discharged, while the deposit 
on the cloth is removed by scrapers, or, in the case of fibrous 
material, by a smooth roller. Rubber bands stretched over the 
ends of the drum and over annular flanges, prevent the access 
of unfiltered liquid to the interior of the drum. The apparatus 
is adapted for the filtration of waste waters from paper mills, 
the fibrous material in which assists the filtration. In the case 
of other liquids a fibrous material may be added prior to filtra- 
tion. Fullner, E., Germany. 

No. 20,120/01.—Looms ; pile-forming in; vertical looms. 
Relates to looms for making knotted carpets, either with Persian 
knots or Smyrna knots, as may be required, by means of the 
same knotting apparatus. Panitschek, H., and Ahorn, J., 
Austria-Hungary. 

No. 20,241/01.—Printing, stamping and embossing presses. 
Relates to stopping and starting mechanism for printing, 
stamping or embossing presses. Rockstroh, W. M., Germany. 

No. 20,362/01.—Smallarms ; breech actions, sliding barre! 
and breech-block ; magazines. Frommer, R., Budapest. 

No. 20,558/01.—Respirators. Relates to apparatus for use 
by firemen, miners, &c., to allow respiration in foul air. A mask 
or helmet is fixed on the wearer’s head by a strap, and air-tight 
joint being made by means of an inflatable tube passing round 
the face. The mask has a projection in front which is fitted 
with glass or mica windows, and carries an air-tight bag to 
receive the air, &c. Compressed air or oxygen is supplied from 
cylinders through pipes, &c., and escapes from a perforated 
pipe above the windows, thus preventing the deposit of moisture 
thereon. The expired air is led to a regenerator enclosing soda- 
lime, caustic lime, &c., and the purified air is drawn through a 
tube connected to an injector through which the compressed air, 
&c., passes. Drager, A. B., Lubeck, and Michaelis, L., Berlin. 

No. 20,745/01.—Rotary engines, pumps and blowers. Relates 
to rotary engines driven by steam, air, water or other fluid, 
and applicable as pumps or blowers. Pittler, J. W. von, Saxony. 

No. 21,834/01._-Hair combs. Celluloid combs are made in 
two operations. Blanks of the sectional form of the comb are 
sawn from plates or blocks or are produced by forcing the 
fresh and plastic material through a die, and then are made 
into combs by pressing them with the application of heat in 
moulds of suitable shapes. Bensinger, C., Germany. 

No. 22,191/01.—Speaking tubes; speaking trumpets, &c. 
The mouthpiece of a speaking tube, speaking trumpet or the 
like is formed of a short funnel-shaped tube having a scoop- 
shaped extension to receive the speaker’s nose. Senger, E., 
Germany. 


&e., machine tor, 


scats, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

As a result of the war on German trade, we learn from Messrs. 
Leopold Farmer and Sons that they have disposed of sixty 
premises since August in the South-eastern Counties. About 
2400 persons will be engaged in these factories and about £3100 
a week will be paid in wages. 

Mr. Jutius Matron has decided to retire altogether from 
business, and will no longer compile the lead statistics which 
for the last twenty-five years have been issued by him. He 
has, however, arranged with Mr. L. H. Quin, of the Metal 
Information Bureau, 3, East India-avenue, London, E.C., to 
carry on their publication. 

We hear that the Glengarnock Iron and Steel Company, 
Limited, part of whose plant has been idle for a few months, 
has agreed to lease for six months the acid open-hearth steel 
melting plant, cogging mill and guide mill at Glengarnock, to 
David Colville and Sons, Limited, Motherwell. The arrange- 
ment has been made to assist the latter firm to meet the Govern- 
ment demands for steel materials. 

Mr. Max R. Lawrence informs us that he and Mr. O. M. 
Greg have dissolved partnership in the firm of Max R. Lawrence 
and Co., Manchester, which has been taken over by J. Blake and 
Co., Liverpool. Mr. Lawrence is retiring to assist in the manage- 
ment of the works of the Wolseley Company at Adderley Park, 
Birmingham, and Mr. Greg has been made a captain in the Army. 








Royat AGricuttuRAL Soctety or EneLtanp.—Intending 
exhibitors in the Implement Department at the Society’s Show, 
to be held at Nottingham from June 29th to July 3rd next, are 
reminded that the entries close on Saturday, the 20th inst. The 
regulations and forms of application for space are now ready, 
and will be forwarded on application to Mr. Thomas McRow, 





secretary, 16, Bedford-square, London, W.C, 
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| Halfaya, with the view to the construction of a large 
road and railway bridge over the river. The com- 
pletion of this project has not only provided Khartoum 
with direct railway communication, but has rendered 
oreater development during recent years than in| possible the extension southwards of the Sudan 
the Anglo-Egyptian Sudan, the territory which was Government Railway system as far as Sennar, 160 
wrested from the Mahdi’s sway sixteen years ago, | miles south-south-east of Khartoum, and thence in 
which has been so ably and so unobtrusively | a westerly direction, after crossing the White Nile 


THE DEVELOPMENT OF THE SUDAN. 


| few parts of the British Empire has there been 















footpaths, carried on brackets outside the main 


girders, and capable of taking foot passengers, 
camels, and other light traffic. 
resident engineer on this work was Mr. F. W. Stephen. 
of Darlington. 


The contractor’s 


The Blue Nile bridge crosses the river at right angles 


at a point between the Gordon College and the British 


Barracks — Fig. 1— and as it has a total length 
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Fig. 1—-KHARTOUM 


were subsequently placed with the Cleveland Bridge 
and Engineering Company, Limited, of Darlington. 
The erection work was carried on simultaneously 
at Khartoum and Goz Abu Goma, and all of the 
material for the latter bridge was transported on 


hy steamer service. The Egyptian State Railway 
system extends from Alexandria to Cairo—131 miles 

and thence to Assouan—-714 miles—all on the 
4ft. 84in. gauge. The Sudan Government Railway 


system consists of a main north-to-south line, 574 
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Fig. 2—PIER CYLINDERS 


miles in length, 3ft. Gin. gauge, extending from Wadi 
Halfa to Halfaya—Khartoum North—whilst an 


important branch line, 303 miles in length, stretches 
cross country from Atbara Junction to the Red Sea, 
giving a connection to Port Sudan and Suakin, and 
in the opposite direction a branch, 156 miles, leads 


the White Nile, as, at that time, the railway extension between abutments of 1833ft. 9in. it ranks as the 


had not reached the bridge site. 

Of these two bridges, that over the Blue Nile at 
Khartoum is of greater interest. It may, however, 
be said that at Goz Abu Goma the width of water- 
way at low White Nile is 1500ft. and at flood season 


it is 3 miles, At low water the depth of the channel 


Abu Hamed, the head of the 


off the main line at 
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longest and most important bridge in tropical Africa. 
In addition to two plate girder approach spans on 
the north and south banks of 40ft. and 86ft. respec- 
tively, there are seven main spans, each 218ft. 6in. 
centre to centre of piers, and a rolling lift span giving 
a clear opening of 100ft. The bridge has a clear width 
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Pig. 3-GENERAL ARRANGEMENT OF BLUE NILE BRIDGE AT KHARTOUM—NORTHERN END 


Fourth Cataract, to Kareima, and provides the pro- ; varies from 12ft. to 15ft. and at flood season there is a | between trusses of 36ft., divided into a 15ft. clearway 


| difference of 10ft. Exclusive of approach works, this 
the Red Sea and Egypt generally. | bridge has eight fixed spans, each 159ft. in length, 
Up to some five years ago the Sudan Government | and a hand-operated swing span of 245ft. Gin. in 
Railway lines had their termination at Halfaya, on | length, giving two clear openings, each of 100ft. 
the northern bank of the Blue Nile, and passengers | The height above high Nilé is 8ft. The bridge spans 
for Khartoum were taken across the river by steamer. | consist of seven panelled girders, 25ft. 9in. in depth 
In March and April, 1906, the Sudan Government | overall. The piers are of masonry on steel caissons, 
arranged for the Cleveland Bridge and Engineering | 26ft. by 9ft., which were sunk by compressed air, 
Company, Limited, of Darlington, to take sections | the depths varying from 30ft. to 50ft. below low 
and borings on the Blue Nile at a point about 1000 | 


water. ‘The bridge provides accommodation for one 
yards west of the then existing terminal station at | 3ft. Gin. gauge railway track and two 7ft. wide 


vince of Dongola with direct’ communication with 





for railway track on the east side and a 21ft. clearway 
for road and tramway on the west side, and there is 
also a cantilever footpath, carried outside the west 
trusses, of 1lft. clear. Provision has been made to 
carry an additional cantilever footpath on the east 
side and a double line of track between the trusses. 
The total live load allowed for between the trusses, 
including two lines of 3ft. 6in. gauge track, is 2 tons 
per foot run with 50 per cent. for impact. 

The river is confined at the bridge site between high 
banks and has a flood rise of 24ft. and attains a maxi- 
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mum velocity exceeding 5 miles per hour. The river 
bed at this point consists of grey sand of varying 
degrees of fineness with occasional layers of clay and 
gravel, and is liable to considerable scour during flood 


periods. Under these circumstances it was considered 


The rolling lift span was specially designed by the 
Cleveland Bridge and Engineering Company, Limited. 
The counterweight is of concrete, placed in a large 
box so constructed that no part projects beyond the 
segmental girders, thus avoiding the usual pits, 


—= 


Sprague-Thomson-Houston control on the mac hinery 
platform, actuated by a master controller in the signa} 


cabin. The current required to operate the span jg 
80-90 ampéres whilst unlocking and 30 ampéres 
whilst lifting and lowering with no wind resistance, 

















Fig. 4—END VIEW OF LIFTING SPAN 


desirable to offer the minimum amount of obstruction 
to the flow of the river, and the piers were sunk to a 
depth to give a carrying capacity to the structure 
allowing for the maximum possible scour. The 
foundation of the north abutment is carried to a depth 
of 10ft. below ground level, and consists of an ordinary 
cement concrete footing, the strata at this point being 
hard clay. The south abutment is carried on a series 
of 12in. pitch pine piles driven 40ft. below ground 
level with the heads embedded in the concrete footing 
to a depth of 18in. These abutments are composed 
of native granite in rock faced with coursed rubble 
masonry and are capped with girder beds 2ft. thick 
of cement concrete. The river piers consist of pairs 
of cylinders at 38ft. 3in. centres, those immediately 
adjoining the abutments being 1 lft. diameter through- 
out, and in other details similar to the main river piers. 
These latter—see Fig. 2—are of 16ft. diameter from 
the base to the ground level, from which point they 
are reduced to 11ft. diameter by a conical connecting 
piece. They are built of fin. steel plates outside and 
are of the ordinary type of double skin pneumatic 
cylinders. The hearting is of concrete throughout. 
The cross bracing to the cylinder is carried to within 
2ft. 3in. of low water level, and horizontal members 
are passed through the steel skin of the cylinders 


and are embedded in the concrete, being securely 
keyed by vertical steel bars, 6ft. long by 3in. square. 


The steel caps were designed to telescope the cylinder 
tops for final adjustment of. level, and they contain 
heavy steel grillages upon which the superstructure 
rests. 

It will be seen from Fig. 3 that, commencing at 
the north end of the bridge, there is a 40ft. plate 
girder span over the roadway, extending alongside 
the river bank. Next is a track span on which the 
lifting span rolls. This is made up of two track girders 
of box section and 60ft. span, each supporting a 
rolling load of 500 tons. At the other end of the track 


girders from that on which the rolling span rests 
when it is down are two towers, on the outside of 


the under- 
end of the 


which are two large links with racks on 
side resting on a large pinion. The front 
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which are wasteful of road space and are otherwise 
objectionable. The fact that this box would come 
across the whole width of road and railway naturally 
interfered with the parapet which separates them. 




















Fig. 5-ERECTING A TRUSS 


The signals are automatically interlocked with the 
rolling lift span, and the locking bolt of the latter is 
interlocked with the train tablet instrument control- 
in which the bridge is situated. 

Jarrah decking bolted 





ling the section 



















This difficulty was overcome in a rather ingenious The roadway consists of 4in, 
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Fig. 7—PLAN OF CONTRACTOR’S WORKS # 
manner. The portion of the parapet which was in, transversely to the longitudinal trough flooring. 
the way of the box was constructed somewhat |The main span trusses are of the Petit truss type 
similarly to a gate and worked automatically, so that e Fig. 5—and are 215ft. between centres of bearings 
as the span moved upwards this parapet opened clear and 38ft. deep at the centre. The cross girders are 
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Pig. 6—THE TOW-PATH GIRDER 


link encircles a shaft at the centre of the are of the 
curved tail piece. Between the two towers and 
giving them the appearance of a huge portal to the 
bridge Fig. 4 platform containing the 
machinery for lifting the moving span. 


see IS a 


| of the box. 


Continuous current at 220 volts, obtained 
through a rotary converter, placed in the base- 
ment of the signal cabin, about 100 yards distant, 
is used for operating the bridge. This current 
delivered to two 50 horse-power motors through a 


Is 


placed normally 12ft. apart and the railway track is 
carried on longitudinal stringers. The roadway, 
which is supported on longitudinal troughing on a 
span of 12ft., consists of concrete filling faced with 
asphalt. The cantilevers supporting the footpaths 
are tied through to the main cross girders and are 
floored with longitudinal steel joists and curved steel oy 
floor plates. These curved plates are covered with 
concrete and an asphalt facing is used similar to that 
of the roadway, all the gullies and water channels 
being finished in fine concrete. 

In order to facilitate navigation through the open- 
ing span a towpath girder—Fig. 6—is provided, 
extending 175ft. up stream and 180ft. down stream 
of the bridge. This consists of lattice girders of box 
section connected to the main cylinders on the north 
side of the channel and carried on special cylinders 
at their extreme ends. These girders are decked to 
form the towpath, which 6ft. wide. Vertical 
timbers are also provided at intervals as fenders 
and every thick one is carried above the towpath 
level to act as a bollard. An electric winch is also 
placed 330ft. up stream of the navigable channel for 
the purpose of warping through large vessels during 
flood time. c 

The contractors’ works were established on the 4 
north bank of the river on a plot of land 1100ft. by 4 
700ft., and the general lay-out of the sidings and 
buildings is illustrated in Fig. 7. Prior to the 
Cleveland Bridge and Engineering Company com- 
mencing the work on the bridge the Sudan Govern- 
ment Railways had completed the north abutment 
and sufficient of the approach bank for use during the 
construction of the bridge. The yard and works were 
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designed with the view to the rapid handling and 
storing of large quantities of material. The inaterial 
had to be delivered considerably in advance of the 
work so as to avoid delay which might be brought 
about owing to missing parts or interruption of rail- 
way communication with Port Sudan. 
shops were intended only for running repairs to 
erection plant, as the shops of the Sudan Government 
Railway at Atbara were available for any heavier 
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The work. | 


| Type A, which was made use of in the early stages of 
| the work, served its purpose for carrying out the 
| foundation material during low water; but, unfor- 
| tunately, 600ft. which had been completed in the river 
| was, as indicated in Figs. 9 and 10, entirely washed 
away by exceptionally high floods. 

| By way of a digression it may be remarked that at 
| Khartoum the White Nile meets the Blue Nile. No 
greater contrast could exist. If maximum discharges 
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Fig. 8—TYPES OF STAGING 


work. Electricity was used as far as possible for all 
power and lighting. The generating plant was pro- 
vided by two Siemens dynamos, each of 65 kilowatts 
capacity, driven direct by two Belliss and Moreom 
high-speed engines, steam being supplied from two 
{obey boilers of the semi-portable type. The current 
used was 220 volts direct. Use was made of a storage 
battery, working through an automatic reversible 
booster; the battery was composed of 110 cells of 


are alone considered, the little finger of the Blue Nile 
is thicker than the loins of the White Nile. The Blue 
Nile is at its lowest on May Ist, with a mean minimum 
supply of 200 cubic metres per second, rising to a 
mean maximum flood of 10,000 cubic metres per 
second on September Ist. The flood has fallen to 
2000 cubic metres per second by the middle of 
November. Up to the middle of July the Blue and 
White Niles keep increasing their discharges steadily 








the chloride type and had a capacity of 80 ampéres. 
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Fig. 9-DAMAGED _ STAGING 


The current for operating the goliaths, the electric 
cranes, compressors, pumps, &¢c., was distributed | 
through bare overhead cables except where it was 
necessary to pass under railway tracks or under water, 
when suitable insulated cable was used. A submarine 
cable was provided for carrying the power beyond 
the rolling lift span after the channel had been opened | 
for navigation. -- 
A stipulation laid down by the Sudan Government 
was that railway communication with the south bank 
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Fig. 10 TOWING WRECK OF STAGING 


should be established on the timber staging consider- | Fig. 1—AIR LOCK 


ably in advance of the completion of the steel work. | 

It was, therefore, necessary to build the staging | at Khartoum, but after that date the Blue Nile 
sufficiently strong to take a full train load in addi- | gauge and discharge rise rapidly together, and the 
tion to its load during the erection of the steelwork. | Blue Nile not only feeds the Main Nile, but flows 
It was also found economical to build the centre | up the White Nile and arrests its discharge, so that 
railway track first and make provision for extending | at Duem, 200 kiloms. above Khartoum, the White 
the top level to carry the work during the erection. | Nile discharge decreases in July and August while 
Three different types of staging, as illustrated in| the Blue Nile is steadily flowing up the White Nile 
Fig. 8, were used in the erection of the river spans. | valley and converting it into a reservoir for the Nile 


in winter. It is only after September 15th, when 
the Blue Nile has begun to fall steadily and con- 
tinuously, that the White Nile discharge really com- 
mences and reaches its mean maximum of some 
2000 cubic metres per second in October. The mean 
minimum discharge of the Nile of 650 cubic metres 
per second at Khartoum is obtained on May Ist and 
the mean maximum of 9000 cubic metres per second 
on September Ist. Fed by the White Nile reservoir 
the river falls comparatively slowly. Whether this 
peculiar relation of the two rivers to each other could 
not be taken advantage of to increase the supply in 
December, January, and February, and decrease it 
in October and November by means of a regulating 
dam built across the White Nile at Khartoum, is a 
matter which has been the subject of investigation 
by Sir William Garstin and others interested in 
irrigation. 

At the time of the wash-out of the staging it was 
ascertained that a speed of 5 miles per hour was 
measured in the open river, and, owing to the obstruc- 
tion caused by the piling, this speed would be. con- 
siderably exceeded before the timber structure finally 
gave way. The mishap caused a loss both in time and 
money to the contractors, for more than 20,000 cubic 
feet of timber, chiefly in huge masses and in one 
instance half a span complete, was washed out, and 
that portion of the staging which was finally salved 
had to be dismantled before it could be loaded on 
barges. Eventually about two-thirds of the staging 
was regained, six barge loads coming back from a 
point as far away as the Shabluka Cataract, about 
20 miles down stream. Fortunately, the erection 
had been suspended on the staging and foundations 
before the accident occurred, and in anticipation of 
such an eventuality the electric cranes had pre- 
viously been dismantled and safely stored on land. 

One coil of copper wire, of about £200 value, was 
only got away in a barge the morning before the 
staging was washed out. 

Preparations were immediately commenced for 
rapidly overtaking the reconstruction of this poriion 
of the staging as soon as the flood conditions would 
permit, and meanwhile B and C type stages—Fig. 8— 
were designed and preliminary work in the yard 
carried out on these lines. Type B staging was 
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| adopted for that portion of the structure which was 
intended to be finished before the flood of the following 
year, and piling was re-started in October. This was 
no simple matter, for the piles at this part of the river 
were 70ft. in length and had to be pitched in 40ft. 
of rushing water. Despite this difficulty, the work 
proceeded at the rate of 182ft. per week. It was 
estimated that type C staging would withstand the 
flood in the last two main spans towards the south 
bank, where the current and liability to scour was 
considerably less, and this anticipation proved correct. 
At the time when railway communication was first 
established with the south bank the rolling lift span 
was the only portion of the permanent structure 
sufficiently finished to carry the loads, and for the 
remaining distance the traffic was taken on the timber 
staging, and at this time about 120,000 cubie feet of 
timber were in use on the temporary work and 200 
tons of temporary steel work in the bracings, &c. 
The cylinders were assembled on the staging and 
lowered to ground level in the usual manner by means 
of chain or wire blocks. When the concrete was 
sufficiently far advanced grabbing was started and it 
continued until the cylinders had been sunk a distance 
of 15ft. below the ground level. Excavation by com- 
pressed air was then commenced and the cylinder 
carried to final depth. The filling of the working 
chamber and placing of the bottom seal of concrete 
| was also done by compressed air. The air locks— 
| Fig. 11—-were designed by Mr. F. W. Davis, a director 
| of the Cleveland Bridge and Engineering Company, 
Limited, and were similar to those used by him in 
the construction of the King Edward VII. bridge over 
the Tyne, and had a bucket capacity of .9 cubic yards. 
They were lifted in and out by 5-ton electric derrick 
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eranes and air was supplied by Reavell electric com- 
pressors, which latter were fixed in a large pontoon | 
moored alongside the cylinders. Electric power was | 
supplied by a submarine cable from the contractors’ | 
power-house. 
The Sudanese were largely employed inside the | 
working chamber. It was very difficult at first to | 
get the natives to go inside the cylinder, and the | 
engineers had to go in with them, not only to prove 
that no harm would befall them, but also to show them 
how to work. Fortunately, a few Egyptians who 
had had previous experience in compressed air work 
came down from Cairo and Port Said, and with their 
help the natives gradually became expert workmen. 
They proved themselves to be very hardy fellows 
and, being thin and wiry, seemed to be able to stand 
any amount of work under pressure up to 30 Ib. per 
square inch without any ill effects. An idea of the 
rapid progress of the sinking under compressed air 
will be gathered from the diagram—Fig. 12. It will 
be seen that in one instance a cylinder was sunk 
19ft. in twenty-four hours, which, for this class of 
work, constitutes a world’s record, despite the fact 
that operations were carried out during the hottest | 
part of the year and with the thermometer at 114 deg. | 
in the shade. | 
The steel work was erected on staging by an 8-ton | 
electric goliath crane. The material was partly | 
assembled in the storage gantry in the contractors’ 
yard and delivered under the goliath on bogies. The 
cross girders were first laid down and adjusted to | 
camber and line. The trusses were erected on these 
and the riveting followed the erection as rapidly as 
possible. Pneumatic hammers were used at first, 
but without success, as they were always out of order 
due to careless usage by 
the natives, so they were 





two-page Supplement we reproduce drawings show- 
ing the design of the steel work of the rolling lift span 
and of the main spans. 





THE RAILWAY YEAR. 
No. L 

THE outstanding feature in the history of the rail- 
ways of the United Kingdom during the past year 
is the action taken by the Government when 
war broke out on August 4th. The time is not yet 
come when the full history of this event can be 
written. We may, however, say that the control 
of the railways was only part of a_ well-arranged 
scheme of national defence. The details had been 
discussed and re-discussed from time to time during 
the past few years, and all that was necessary to 
be done when the critical moment arrived was 
to give the formal notice that appeared simul- 


| taneously with the announcement that we were at 


war with Germany. This notice said that an Order 
in Council had been made under Sec. 16 of the 
Regulation of the Forces Act, 1871, declaring that it 
was expedient that the Government should have 
control over the railroads in Great Britain. This 
control, we may add, has been exercised over prac- 
tically every company that actuates a railway in 
England, Scotland and Wales. Companies whose 
lines are leased or which are worked by other com- 
panies have not been taken over, and whilst the 
Metropolitan and Metropolitan District are within 
the majority, the tube railways are not. 
any of the Irish lines controlled. 

The railways have been taken possession of under 
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meter to be put in per day. 
Although the inspection of 
rivets was very severe 
indeed, only 1.5 per cent. 
had to be replaced. 

As already mentioned, the rate of progress was 
calculated and the staging designed so that only two 
spans would require to be erected in the low-water 
period immediately following the flood season. This 
was accomplished, but only after a race against flood 
and tempest to finish the fifth span, every moment of 
daylight, which at that time was from 5 a.m. to 
5.30 p.m., being utilised and all hands being kept at 
work at high pressure. The staging under spans 3 
and 4 was already breaking away when the top booms 
of span 5 had still to be erected ; these were fixed not 
a day too soon, for two days after the span was self- 
supporting the stage at one end was washed away. 
The remarkably rapid erection of steel work up to 
this point is shown by the following dates :—Span 1 
finished, self-supporting, May 30th; span 2 finished, 
self-supporting, June 15th; span 3 finished, self- 
supporting, July Ist ; span 4 finished, self-supporting, 
July 15th ; span 5 finished, self-supporting, July 25th. 
During the months of July, August, and September, 
and until after the flood had reached its maximum 
and the current consideral:ly subsided, work on the 
erection of the main spans was suspended, all hands 
being meanwhile engaged putting in the floor trough- 
ing and fixing the parapets, &c. The permanent way 
was also fixed up to the fourth span; this enabled 
the timber track to be removed. 

On September 6th erection was started on spans 6 
and 7, and they were finished on November 4th. 
The portion of the 86ft. span, No. 8, which carries 
the railway, was also erected. The rest of the steel 
work of span 8 which carried the road and footpath 
was delayed many weeks owing to the steamer which 
was bringing the material being wrecked off Port 
Sudan. The concreting of the roadway and footpath 
was started in November, and as each span was com- 
pleted the asphalting followed. The underside of 
the bridge inside the bottom booms and cylinders 
received three coats of tar, and the rest of the steel 
work three coats of silver grey Torbay paint. 

The bridge is lighted by means of thirty-six 70-volt 
Osram lamps in series. The current is taken from the 
Khartoum town supply and is delivered at the signal 
cabin at 3000 volts, three-phase alternating, and 
transformed by a static transformer to 140 volts, 
three-phase, from which the bridge lighting is taken 
direct. 

In spite of the trouble and delay caused by the 
two exceptional floods, and the fact that the whole of 
the labour had to be trained, the work of erection was 
completed within the specified time of twenty-four 
months from the signing of the contract. This bridge, 
some 1340 miles south of Cairo, like the historic 
bridge constructed nine years ago over the river 
Zambesi, 1643 miles north of Cape Town, forms an 
important connecting link in that substantial dream 
of the late Mr. Cecil Rhodes, “the Cape to Cairo 
Railway.” That these two bridges should have been 
built by the same firm and the work carried out in 
both instances under the same engineer—Mr. George 
C. Imbault, of Darlington—is a coincidence worthy 
of record. On page 282 we give some further views 
of the bridge during and after erection, while in our 
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Fig. 12—KHARTOUM BRIDGE—PROGRESS OF SINKING PIERS 


a warrant, as laid down in the Act of 1871, and their 
administration vested in an executive committee. 
Under the Act the warrant only runs for a week at 
a time, but it can be, and is, renewed from week to 
week. It should, however, be pointed out that a 
week’s notice could at any time put the arrangements 
to an end. 

Payment for the use of the railways is provided 
for under the Act of 1871, also for “any loss or 
injury they may have sustained by the exercise of the 
powers of the Secretary of State.”’ The amount is to 
be agreed as between the Government and the rail- 
ways, or, in the case of difference, by arbitration in the 
manner provided by the Land Clauses Consolidation 
Act of 1845. .As has been remarked by various chair- 
men at the recent annual meetings of the railway 
companies, it was early felt that these terms should 
be fixed as soon as possible, and after sundry meetings 
between the representatives of the Government and 
of the companies it was agreed that the Government 
should take all the receipts and pay all expenses as 
from August 4th, and that there should be paid to 
the companies such a sum as would make the net 
receipts correspond with the net receipts for the year 
1913. There was, however, a proviso added to the 
effect that if the net receipts for the first half of 
1914 showed a decrease over the net receipts for the 
first half of 1913 the payments to be made by the 
Government were to be correspondingly reduced. 
As most of the companies experienced such a decrease, 
this corresponding reduction is being made. The 
companies are being dealt with as a whole, and it is 
therefore the aggregate net receipts for the first half 
of 1914 that are put against the aggregate net receipts 
for the first half of 1913. Some companies did better 
than others in 1914, whilst others did worse, but all 
are served alike. Each company retains its own 
receipts, and there are no payments to other com- 
panies through the Clearing House. Every month 
each company sends to the Executive Committee an 
estimate of its receipts and expenditure, and receives 
from the Government a sum sufficient to make up 
the net receipts for the month to the 1913 amount, 


Nor are | 





less the reduction referred to, which amounts prae- 


tically to 25 per cent. These terms are not, ag 


| we mentioned in our editorial comments last) week 
| “ ‘. ’ 
| however, to be considered as final. 


Discussions are 
proceeding between the Government and the Exceoy- 
tive Committee as to the withdrawal of the proviso, 

There has not, therefore, been the complete book. 
keeping which would allow the annual accounts to 
be rendered in the proper form, as laid down in {he 
Act of 1911, and the Board of Trade, under poy ers 
possessed under that Act, ordered modified returns, 
The figures, too, of receipts and expenditure ar to 
some extent based on the estimates just referred to, 
and one reason why most of the railway companies 
have shown caution in the declaration of {heir 
dividends for 1914 is that until there has bee, a 
complete audit of the accounts between the railways 
themselves, wherever this is necessary, and bet oon 
the railways and the Government, not one cai be 
quite sure where it stands. 

The usual officers’ certificates as to the mainteon- 
ance of the works in their charge are modified to 
suit the present conditions. The London and Noji+t}h- 
Western report contains no upkeep certificates at 
all, and there is no steamboat certificate in the Great 
Western report. With the other companies, {he 
wording adopted is generally to the effect that the 
works “ have been maintained during the past year 
in good working order and repair, so far as has }eon 
possible, having regard to the requirements of the 
Government and to the effect of the war subsequent 
to August 4th, 1914." The auditors’ certificate is 
modified to the extent that it begins by remarking 
that, ‘“‘ having regard to the arrangements entered 
into by the Government with the railways, the above 
accounts are not prepared in statutory form, and 
consequently the statutory certificate is not in our 
opinion applicable.” Financial table No. 8, when 
giving the receipts, intimates that they include the 
“estimated amount receivable under agreement 
with the Government in respect of the control of 
railways.’’ The engineers’ reports as to the progress 
of works are very brief, and in some cases omitted 
entirely. 

After this explanation, we will proceed to make 
some notes on the reports of most of the railways 
of the United Kingdom. For this purpose we propose 
to divide them into groups, the first of which will be 

THE Five BicGest COMPANIES. 

The receipts of the London and North-Western 
Company amounted to £17,328,711 and the expendi- 
ture to £11,745,141. Miscellaneous receipts—net 
added £418,216, which, with the balance of £101,928 
brought forward, made a balance of £6,103,714. 


| After paying the fixed charges, placing £100,000 to 


reserve and paying dividends on guaranteed and 
preference stocks, there was sufficient to pay a 
dividend of 6 per cent on the year on the ordinary 
stock and to carry forward £109,003. A year ago 
£100,000 was put to reserve, the carry forward was 
£101,928, and the dividend was 7 per cent. The 
engineer reported that on the Chalk Farm and 
Willesden portion of the Euston and Watford electric 
railway considerable progress has been made, and 
the line between Queen’s Park and Willesden will, 
it is expected, be brought into use during the spring. 
Preparations are now being made for driving the 
east iron tunnels under Primrose Hill. The new 
electric power station at Stonebridge Park is well 
advanced. 

During the year the North-Western Company 
spent £1,233,250 on capital. Of this sum, £306,205 
was on lines open for traffic, £31,918 on new lines and 
£130,884 on widenings of and additions to existing 
lines. On new coaching stock £69,091 was spent and 
on wagons £5965. <A petrol electric car is down for 
£2681, the new electric trains for £42,003 and 240 
locomotive coal wagons for £23,735. Additional 
accommodation at Crewe for repairing engines took 
£31,494, a new tire mill at Crewe £19,501, and anew 
wagon shop at Earlestown £24,212. On the Stone- 
bridge Park power station £214,816 was spent. 
During the current year £1,800,000 are to be 
expended on capital works, of which £76,000 are 
for the Nuneaton Station enlargement, £250,000 for 
the Chalk Farm—Willesden widening, £422,000 for 
electric trains and £436,000 for the new power station 
at Stonebridge Park, the sub-stations and main 
cabling. The railway depreciation fund amounted to 
£1,016,963 at the end of the year, and the steamboats 
depreciation fund, including the insurance fund, to 
£744,004. The general reserve fund stood at £800,000. 

The Great Western Company’s receipts amounted 
to £16,200,032 and the expenditure to £10,606,962. 
Miscellaneous receipts—net—brought in £280,439 and 
the balance brought in was £128,780. These gave a 
balance of £6,002,289. After placing £200,000 to 
reserve, paying the fixed charges and guaranteed 
and preferred dividends, the amount available 
allowed for a dividend on the ordinary shares of 
6 per cent., carrying £115,601 forward. A year ago 
6} per cent. was paid and £128,780 carried forward. 
During the year £996,844 have been spent on capital 
account of which £610,158 were on lines open for 
traffic, £197,905 on new lines and £8170 on widenings 
of and additions to existing lines. Included in these 
sums is £75,808 for the works at Paddington. On 
new wagons an amount of £113,640 was expended. 
It is proposed to spend £656,000 on capital works 








Marcu 19, 1915 


THE ENGINEER 


275 








during the current year. Paddington works will 
require £50,000 of this, and the hump yard at 
Swansea £30,000, whilst new lines are down for 
£180,000 and new rolling stock for £150,000. 

The Great Western depreciation funds at the end 
of the year were :—Railway, £1,885,903; steam- 
boats, including insurance fund, £551,969; other 
businesses, £104,426. The general reserve was the 
£200,000 just allocated. There is also a compensa- 
tion for accidents account amounting to £150,000. 

‘he receipts of the Midland Company were 
£15,859,654 and the expenditure £10,188,550. Mis- 
cellaneous receipts—net—were £567,820 and the 
balance brought in £141,329. These gave a balance 
of £6,380,253. Fixed charges and an appropriation of 
£200,000 to general reserve left sufficient to pay a 
dividend of 6$ per cent. for the year on the ordinary 
stock and to carry £131,442 forward. A year ago 
6} per cent. was paid and £141,329 carried forward. 

The Midland spent £532,809 on capital works 
during the year. This included £44,483 on lines open 
for traffic, £46,269 on new lines and £13,410 on 
widenings of and additions to existing lines. The 
Bradford Through Lines cost £103,180, mostly for 
land and compensation. An electric locomotive— 
0-4-0—for the West India Docks cost £1253, new 
coaching vehicles £39,642 and new wagons £48,798. 
The Adelphi Hotel, Liverpool, took £129,127. It 
is proposed to spend £446,900 on capital account 
during the present year, of which £73,300 are for new 
lines at Swansea, £92,300 for the new works at Brad- 
ford, £35,500 for the Barking and Upminster widening, 
£29,700 for new coaching vehicles, and £12,400 for 
new wagons. A further £6000 are down for the Adelphi 
Hotel, Liverpool, which will make the total cost on 
that building over £550,000. The depreciation funds 
stand :—Railways, £2,877,635; steamboats, £338,714; 
other businesses £97,584, and the general reserve 
£1,044,162. 

The North-Eastern receipts came to £12,077,414 
and expenditure to £8,008,277. Miscellaneous receipts 

net—gave £143,604 and the balance brought 
in £134,947. These gave a balance of £4,347,688. 
After paying the fixed charges, &c., placing £50,000 
aside for pensions and £100,000 for renewals and 
contingencies, there was sufficient to pay 6} per cent. 
for the year and to carry £189,774 forward. 

During the year the North-Eastern spent £797,861 
on capital, of which £345,514 went on lines open for 
traffic, £100,653 on new lines, and £2669 on widenings 
and extensions of existing lines. There were also 
spent £203,000 on Hull Joint Dock. During the 
current year it is proposed to spend £432,000 on 
capital account, which includes a further sum of 
£191,000 for the Hull Joint Dock. The amount in 
hand for renewals and contingencies was £1,745,336 
and the general reserve £470,000. 

The Lancashire and Yorkshire Company stands 
alone in a group by itself. Its business is, however, 
of such a size and of a character so similar to the 
four biggest lines that we feel justified in reviewing 
its work at this point. Its receipts were £7,137,780 
and expenditure £4,694,696. Miscellaneous receipts 
—net—gave £178,241 and the balance brought in was 
£40,780. These items gave a balance of £2,662,105. 
After paying the fixed charges, &c., and putting 
£20,000 to reserve, the payment of a dividend of 
4} per cent. for the year on the ordinary stock, whilst 
carrying £45,998 forward was possible. A year ago 
the dividend was the same and £40,780 were carried 
forward. 

During the year the Lancashire and Yorkshire 
spent £469,061 on capital works, of which £287,749 
went on lines open for traffic, £27,123 on new lines, and 
£18,501 on widenings of and additions to existing 
lines. Included in the total are £14,788 on the electrifi- 
cation of the Manchester and Bury and the Bury and 
Tottington lines, £12,927 for five 0-8—0 coal engines 
and tenders, and £4301 for twenty-five 10-tons 
refrigerator wagons. It is proposed to spend £455,200 
on capital during the current year. The depreciation 
funds stood :—Railway, £267,385 ; steamers, £233,632 ; 
other businesses, £87,879. The general reserve was 
£85,000. 


THE GrREAY EASTERN, GREAT NORTHERN AND 
GREAT CENTRAL. 


The Great Eastern receipts were £6,676,810 and 
expenditure £4,614,322. The miscellaneous receipts 
—net—gave £130,545 and the balance brought in 
£111,146. The result was a balance of £2,304,179, 
which, after paying the fixed charges, &c., and placing 
£10,000 to reserve and £10,000 for cottages for the 
staff, allowed for a dividend of 24 per cent. for the 
year on the ordinary stock, with £108,909 carried 
forward. A year ago the same dividend was paid 
and £10,000 set aside for cottages for the staff and 
£111,146 carried forward. The amount spent on 
capital works during the year was £152,711, princip- 
ally on lines open for traffic. Other capital items 
included £2612 for two dining saloons, £2020 for two 
third class carriages with dining compartments, and 
£2370 for thirty ballast wagons. It is proposed to 


expend £435,000 on capital account this year, of which 
£292,500 are for land at various places on the railway 
and £50,000 on additional goods accommodation at 
Ipswich. The depreciation funds were :—Railway, 
£133,651 ; steamboats, £612,261. The general reserve 
was £86,681. 

The receipts of the Great Northern amounted to 





£6,972,604 and the expenditure to £4,772,798. The 
miscellaneous receipts—net—were £224,761 and the 
balance brought in £130,796. These items gave a balance 
of £2,555,364. After paying fixed charges, setting 
aside £20,000 for special renewals, £35,000 to the 
contingency fund, and £5000 to general reserve, there 
was sufficient to pay 4% per cent. for the year on the 
ordinary stock and to carry £101,006 forward. A 
year ago the rate was the same and £130,796 was 
carried forward. The capital expenditure for the 
year amounted to £436,315. Of this sum £286,204 
were spent on the Enfield and Stevenage loop—reported 
by the engineer to be progressing satisfactorily—and 
£13,012 on new passenger vehicles. During the 
current year it is proposed to spend £402,617 on 
capital, of which £265,000 are for the Enfield-Stevenage 
loop and £32,500 for the Waltham and High Dike 
new railway. The contingency fund. stood at 
£125,000, the special renewal fund at £144 409, the 
depreciation fund at £154,094, and the general 
reserve at £100,000. 

The Great Central receipts were £6,304,238 and 
expenditure £4,267,965. The miscellaneous receipts 
—net—were £138,038 and the balance brought for- 
ward £8700. These gave a balance of £2,183,011, 
and after paying fixed charges, &c., allowed for 
payment in full upon all preferred stock down to 
and including the 4 per cent. 1891, whilst carrying 
£7675 forward. A year ago the 5 per cent. 1894 was 
also paid and £8700 carried forward. During the 
year £386,109 were expended on capital works, of 
which £73,076 went on lines open for traffic, £108,339 
on widenings, &c., and £98,131 on lines jointly 
owned ; of the latter £71,750 were for a new Hull and 
Barnsley and Great Central Joint Railway. The 
estimate for the current year is £256,000 for capital 
works, of which £118,200 are for widenings and £65,000 
to the joint line just mentioned. The depreciation 
funds stood :—Railways, £258,678; steamboats, 
£384,965 ; docks, £150,468. The Great Central has 
also £30,000 in a compensation for accidents fund. 








CUTTING TOOLS. 


Many of our readers will remember that in 1903 the 
Manchester Association of Engineers, in conjunction with 
the Manchester School of Technology, carried out a series 
of experiments in connection with metal-cutting tools 
with the object of determining (1) the cutting capabilities 
and commercial value of the high-speed steels then recently 
introduced ; (2) whether these steels could be forged and 
tempered by an ordinary smith when working to the 
makers’ instruction, and yet be relied upon to give results 
as to the cutting speed and durability similar to tools 
supplied by the makers ground and ready for use; and 
(3) what forces are exerted upon the tool in making these 
cuts, and according to what law these forces vary with 
the cutting speed, feed, and depth of cut. To carry out 
these tests it may be mentioned that three grades of steel 
were selected, together with three of cast iron, viz., soft, 
medium, and hard ; and seven tool steel makers provided 
the tools, each furnishing twenty-four tools, 1}in. square, 
forged, ground, and ready for use. 

Without going into the details of the experiments, it 
may be said that the experience and data which were 
obtained proved of great utility and the tests acted as an 
incentive to others to pursue investigations on somewhat 
similar lines. But great strides have been made in inten- 
sive production in our workshops during the past decade, 
and the Manchester Association of Engineers decided last 
year to appoint a Tool Steel Research Committee to take 
up the subject of cutting tools, carry out tests, and fur- 
nish a report. Last June this Committee invited Mr. 
Dempster Smith, M.Sc., M.I. Mech. E., Lecturer in Mech- 
anical Engineering in the Manchester School of Technology, 
to prepare and submit a report on the experimental 
investigations which had been undertaken on the cutting 
capabilities of various forms of cutting tools and especially 
those made of high-speed steel. Mr. Smith found himself 
confronted with an immense task to carry through during 
the present session, and it was therefore deemed advisable to 
deal first with literature relative to the lathe or single-edged 
tool, as this form of tool is most extensively used in engi- 
neering practice and many of the considerations affecting 
it are also applicable to the multiple-edged tool. He has, 
therefore, prepared a report of some 120 pages, taking 
the form of a summary of the various articles, lectures, 
and tests which have been made public during the past 
twelve years. This report was presented to the members 
of the above society at a meeting held on Saturday last, 
when Mr. Smith was heartily congratulated on the splendid 
work which the report contains. The articles are generally 
arranged in order of date, so that the progress which has 
been made in this field of scientific research can be followed, 
The condensation of such a huge amount of literature has 
involved much painstaking study to bring it down to a 
readable and coherent form, but Mr. Smith has not been 
content even with this. He has added observations of 
his own on nearly all the subjects dealt with. 

With regard to the relationship between the cut, speed, 
and angle, Mr. Smith does not find, after all his research, 
any conclusive agreement among the various writers, 
especially over the ranges commonly prevailing in practice, 
and since no rational laws have yet been advanced to 
help in these connections the author considers that satis- 
factory conclusions can be best secured by further experi- 
mental work. Such experimental work Mr. Smith and the 
Tool Research Committee of the Manchester Association 
of Engineers are prepared to carry out, and will welcome 
the assistance of or suggestions from engineers generally. 
Mr. Smith has summarised the various points on which 
information is desired, as follows :— 

1.—A method of measuring the efficiency of the pre- 
liminary treatment of a tool or its cutting capacity without 
subjecting it to actual cutting or impairing its cutting 
edge 








2.—A method of measuring the resistance of the metal 
to cutting, say, by means of a Brinell, scleroscope, or other 
instrument, or the relation between the physical properties 
and resistance to cutting of the metals. 

3.—The most economical shape of tool for roughing 
purposes, having regard to the number of re-grindings and 
re-temperings between each re-dressing, the time lost in 
removing and replacing the spent tool, process, and steel 
costs. 

4.—The most durable shape and angles for the various 
metals. Are these affected by the speed, cut, or when 
working with or without lubricant ? 

5.—The most economical cutting speed corresponding 
to the duration of cutting for each section of tool steel. 

6.—The relation between cutting speed and duration 
of run for several cuts and traverses. 

7.—The relation between the cut, feed, and speed when 
operating on steel and cast iron. 

8.—The effect of treated and untreated scale or skin 
on steel and cast iron on the cutting speed. 

9.—The effect of lubricant on the cutting speed. 

10.—The relative cutting capacities of ordinary high- 
speed, vanadium, and cobalt steel. 

The above refers entirely to roughing tools, but other 


‘considerations and tools might be included in the pro- 


gramme. 

The works on cutting tools which Mr. Smith summarises 
in his report date back as far as 1866, when a paper was 
read by Mr. Ford Smith before the Institution of Mech- 
anical Engineers on an “Improved Tool and Holder.” 
A long period elapsed between this contribution and the 
series of experiments on high-speed steel tools undertaken 
in 1901 by a committee of the Berlin section of the Union 
of German Engineers. These included 300 tests on fine 
qualities of tool steels operating on Siemens-Martin steel, 
cast steel, and cast iron, but were insufficient to allow of 
a law being deduced. These tests were followed pretty 
closely by a paper in 1903 read before the Institution of 
Mechanical Engineers by Sir H. F. Donaldson, dealing 
chiefly with experiments on the “‘Cutting Angles of 
Carbon and Self-hardening Steel Tools,” and the author 
claimed that the V-shaped tool had “ distinct advantages, 
being the best form for light cuts and fine feeds.”” Then 
came the Manchester experiments referred to above, and 
Mr. Smith observes that ‘‘so far as the laws of cutting 
speed laid down by the Committee are concerned, these 
agree with the value laid down by them ; but the evidence 
of subsequent trials show that the speed given by these 
laws, particularly for lighter cuts, are somewhat short 
of what can be attained. Had an additional cut and 
traverse been taken these might have served to show 
whether the permissible cutting speed varied inversely 
as the area of the cut only, or as the depth of cut and 
traverse as independent variables—a much disputed 
point at present.” 

Dr. J. T. Nicolson’s paper on ‘‘ Experiments with a 
Lathe Tool Dynamometer,”’ read at a joint meeting of the 
Institution of Mechanical Engineers and the American 
Society of Mechanical Engineers in Chicago in 1904, is 
next dealt with. This paper includes the results of a series 
of experiments made with the object of showing the varia- 
tion of the forces acting on the tool with the change in 
plan angle and cutting angle. Dr. Nicolson came to the 
conclusion that the horse-power required per pound of 
material machined per minute was about two, whether 
the material were steel or cast iron. Tests were made to 
determine the most durable cutting angle, and a set of 
tools having cutting angles from 60 deg. to 90 deg. and 
plan angle of 45 deg. was prepared and run at the same 
speed'-until they failed. The tests were made on cast 
iron and the results showed that a cutting angle of from 
75 deg. to 80 deg. was the most durable. In 1904, 1905, 
and 1906 Mr. J. M. Gledhill read a series of papers on the 
“Development, Use, and Economy of High-speed Tool 
Steel’ before the Iron and Steel Institute and other 
societies, in which the manufacture and efficient treatment 
of high-speed steel was dealt with. In 1906 Professor L. P. 
Breckenridge and Henry B. Dirks, of Illinois University, 
carried out a series of experiments on high-speed tool steel 
with the object of obtaining some practical data on the 
variation of durability with speed and cut when operating 
on cast iron of different degrees of hardness. The cut 
taken was }in. deep and ;;in. feed and the allowable 
cutting speed varied between 28ft. and 132ft. per minute, 
according to the hardness of the test pieces, which varied 
between 342 and 101.8. 

Mr. F. W. Tayior’s paper on ‘The Art of Cutting 
Metal,” read before the American Society of Mechanical 
Engineers in 1906, receives a large amount of space. With 
regard to this paper, Mr. Smith observes that the paper 
contained much valuable information, but all the author's 
claims could not be admitted, as some of his ‘‘ discoveries *’ 
had been previously common practice in this country. The 
formule advanced by Mr. Taylor is also criticised by Mr. 
Smith. The next paper summarised is that read by Prof. 
H. C. H. Carpenter on “ Possible Methods cf Improving 
Modern High-speed Turning Tools *’ before the Manchester 
Association of Engineers in 1908. In this paper the sub- 
ject was divided into two main heads :—(1) The compo 
sition, manufacture and heat treatment; (2) the light 
thrown by science on the capabilities of present-day 
tools. The author said that the reason for the breakdown 
of high-speed steel tools between 670 deg. Cent. and 
720 deg. Cent. was twofold. It was partly due to a softening 
and partly to the appearance of a little brittle constituent. 
Accordingly what appeared to be the problem with regard 
to these tools was to find other alloys in which the brittle and 
soft constituents separate at a still higher temperature. 
He said there were good reasons for thinking that their 
appearance was almost if not quite inevitable, but there 
seemed no prior ground for rejecting the idea that the break- 
ing-down temperature could be pushed still higher than 
670 deg. Cent. The heating curve test was perhaps the 
simplest that could be applied to any new alloy. The limit 
might have been reached in the use of tungsten and chro- 
mium, but there were other combinations of elements that 
might well be tried. 

Three papers by Mr. E. G. Herbert, B.Sc., read before 
the Manchester Association of Engineers in 1909 and before 
the Iron and Steel Institute in 1910 and 1912, are abstracted 
pretty freely, as are also the contributions of Mr. Shipley 
N. Brayshaw to the ‘“‘ Proceedings ” of the Institution of 
Mechanical Engineers in 1910 on the ‘* Hardness of Carbon 
and Low Tungston Tool Steel,” and that on the “ Heat 
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Treatment of High-speed Tools,’ by Mr. C. P. Berg, 
published in America in 1910. The paper read before the 
Birmingham Association of Mechanical Engineers by 
Mr. Walter Carter in 1910, on the ‘‘ Development and Use 
of High-speed Steel,” was largely devoted to advocating 
the value of vanadium and molybdenum in high-speed 
steels. In 1913 Prof. W. Ripper and Mr. G. W. Burley 
contributed a paper to the ‘“ Proceedings”’ of the Institu- 
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tion of Mechanical Engineers on the ‘‘ Cutting Power of 
Lathe Turning Tools,” the contents of which will be fresh 
in the minds of our interested readers. 


tion of importance which Mr. Smith summarises is that of | 


Prof. R. Poliakoff, of Moscow, on ** Some Durability Tests 
with High-speed Tools.’ The tests forming the subject 
of this article were made by the author in the laboratory 
of the Imperial Technical Institute, Moscow, on behalf 
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W. Taylor’s recommendation, viz., that the percentage 
of manganese should be small in order to obtain a,steel 
which is tough, forgeable and not liable to fire-cracks. 
(3) The durability increases as the silicon contents decrease. 
It seems that the influence of silicon, to a limited extent, 
counteracts the influence of wolfram. (4) In all the steels 
the percentage of sulphur and phosphorus is very low. 
(5) According to Mr. F. W. Taylor the best high-speed 
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| steels contain 5.5 to 6 per cent. chromium and 18 to 19 per 


| but to attribute the durability of these tools to this fact 
| overlooks the effect due to the molybdenum and vanadium 
| present. 
| latter element, but the mutual effect of molybdenum and 
vanadium in quick-cutting steel requires further investi- 
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| identical with those prevailing in the workshop. 


The last contribu- | cent. wolfram. Tools No. 6 and 9 contain such percentages, | 


Tool No. 9 contains a large percentage of the | 


carbon and high-speed steel tools, but very little e 
mental evidence has been published on the durability of 
these steels when taking extremely fine or finishing cuts 
The paper read by Mr. E. G. Herbert before the [ron and 
Steel Institute in 1910 deals with fine cuts, but these were 
obtained in trials made in his special tool-testing machine 
and not in a lathe. The experiments referred to in this 
paper were made in an ordinary lathe and under conditions 
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The tests 
were made with the object of showing the relation between 
the length or surface machined and the cutting speed for 
a prescribed degree of tool wear. 

To carry out these tests a short piece of steel—part 
of a locomotive axle containing about 0.35 per cent. 


' carbon—about 44in. diameter was selected in order to 
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Pig. 4—CONDITION OF SURFACE AND CHARACTER OF CHIPS AT VARIOUS SPEEDS 


of a Russian railway company. Nine tools of different 
firms were selected, of which three were of Russian and 
six of foreign—Austrian and English—manufacture, but 
the prices of all the tools were approximately alike. The 
tests were made in order to find which steel was the most 
durable and economical. Prof. Poliakoff’s conclusions are 
as follows :—(1) The carbon in all the steels is low in com- 
parison with that contained in ordinary carbon steel. Mr. 
F. W. Taylor states that a good high-speed steel should 
contain at least 0.5 per cent. and not more than 0.68 per 
cent. carbon. (2) The manganese contents follow Mr. F. 


gation. 
tion. 


some interesting particulars of ‘‘ Experiments with Lathe 
Finishing Tools ”’ recently carried out by Prof. R. Poliakoff 


| 


(6) Six of the tools contain nickel in their composi- | give the necessary rigidity and cutting was ween 
0 


until the tool reached a predetermined bluntness. 


As an addendum to his report Mr. Smith then gave | measure the durability after the manner adopted for 


roughing tools, i.e., to continue cutting until the edge of 
the tools breaks down, was found to be impractical, and 


at Moscow, and also by himself and H. Jinoya at the Man- | to judge from the appearance’of the bar lacked definite- 


chester School of Technology, which have not been pre- 
viously published. With regard to Prof. Poliakoff’s 
experiments, Mr. Smith said that considerable attention 
had been given to the variation in durability with change 
in the cutting speed when taking roughing cuts with 


ness. The bluntness of the tool was therefore observed 
as the trial progressed by means of an indicator fixed in 
the rest immediately behind the tool. The indicator 
was set at zero at the commencement of the cut and pressed 
against the bar so that as the tool became blunt and lost 
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< cut the radius of the bar increased by a like amount, | sistently better results than the round-nose tool, whereas 

pe this was shown by the indicator. The indicator was | in the Lak-epeed steel tests reverse is the case, 7.e., the INSTITUTION OF CIVIL ENGINEERS. 
graduated in 1/2000th of an inch, and the degree of tool | best results are obtained with the round-nose tool. 

pluntness decided upon for these tests was 3/2000ths of an The experiments recorded by Mr. Smith and Mr. H.| “THE IMPROVEMENT OF THE RIVER CLYDE AND 
inch, (.2, about 25 per cent. of the depth of cut. The | Jinoya were undertaken with the object of studying (1) HARBOUR OF GLASGOW, 1873-1914.”’* 


lathe, however, was not stopped on the indicator attaining 
this figure, but allowed to cut until the gauge indicated 
2/1000ths of an inch bluntness. As the exact degree of 
bluntuess is difficult to measure when the tool is cutting, 
the indicator, on the tool being removed, was brought 
back to the starting point and the bar carefully measured 
as the saddle was slowly traversed by hand. 
.. The distance from the beginning of the cut to the spot 
where the indicator showed an increase of 3/2000in. was 
carefully measured. The indicator was then brought 
back to the starting point, the bar moved through 90 deg., 
and the above operation repeated. Similarly, the distance 
traversed for the indicator to show an increase of 3/2000in. 
was observed at 180 deg. and 270 deg. to the first observa- 
tion. There was very little difference between the four 
measurements and the average of these was taken to repre- 
sent the length machined by the tool ere it attained the 
prescl ibed bluntness. 

A lubricant of soap and water was used in all the tests. 
After each test the tool was re-ground in a universal tool 
grinder and an oil stone_was drawn, lightly, across the 
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cutting edge slightly to round off the feather edge and 
prevent crumbling at the commencement of the cut. 

Tests with Carbon Steel Tools.—Series I and II. were 
made when taking a cut 1/180in. deep by 1/72in. traverse. 
The former was carried out with a round-nosed tool having 
a cutting angle of 80 deg. and at speeds between 16ft. 
and 57ft. per minute; whilst the latter series was made 
with a broad-nosed tool having a cutting angle of 85 deg. 
and at various speeds between 16ft. to 74ft. per minute. 
These trials are shown in Fig. 1 with the cutting speed as 
abscisse and the length machined as ordinate. As the 
diameter of the bar—4ft. 6in.—was practically the same 
for both series of trials the surface machined is directly 
proportional to the length machined and both sets are 
comparable. 

Tests with High-speed SteelSeries Illa. and IIIb., 
also [Va. and IVb. were made with tools having a cutting 
angle of 75 deg. on a bar 4.2in. diameter. The tools used 
in tests IIIa. and IVa. were of the broad-nosed type, 
whilst the tools used in trials IIIb. and IVb. were of the 
round-nosed type—see Fig. 1. The results obtained in 
the above tests are shown in Figs. 2 and 3, where the 
cutting speed is plotted against the length machined. 
Lines connect the observations of the different sets and the 
latter are marked with their series numbers. The dotted 
line represents the mean of the observations for the several 
sets with broad-nosed tools. The accompanying photo- 
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graphs and microphotographs—Fig. 4—of the surface of 
the bar feed cuttings obtained from tests in series 1Va. 
furnish an interesting study. If the quality of the finish 
at different speeds as shown by the photographs could be 
represented on a diagram the latter would take a form very 
similar to that given for the relation between the speed 
and surface machined. The number of trials, however, 
1s insufficient to enable any definite conclusions being 
arrived at, but so far as they go they generally indicate :— 

(1) That carbon steel tools on the cuts taken are more 
durable and capable of machining a greater surface than 
high-speed steel tools—compare Figs. 1, 2, and 3. 

(2) That the surface machined—for a prescribed blunt- 
ness—particularly in the case of high-speed steel tools, 
1s not constant for all speeds, but varies irregularly with 
the speed—see Figs. 2 and 3. 

(3) That the quality of the finish improves as the cutting 
speed decreases. At high speeds the tool appears to pluck 
and tear the surface and instead of the cuttings being sharp 
they are frayed at the edge. This conclusion is supported 
by an examination of the photographs of the surface of 
the bar, microphotographs of it, and the photographs 
of the chips themselves. 

(4) That the broad-nose carbon steel tool gives con- 





the relative finish produced by stiff finishing tools of 
carbon and high-speed steel at different cutting speeds, 
and (2) the extent of the surface machined by these ‘tools 
at the various speeds, (a) within what might be classed as 
a good “finished surface ’’ for the particular speed, (6) 
before plucking or scoring commenced, and (c) before the 
tool attained a certain degree of bluntness or wear. 

The tests were made in an ordinary 8in. centre lathe of 
rigid design. The lathe was provided with a four-step cone 
and one set of compound gear. It was driven by a belt 
from a countershaft and the latter was driven by a 10 horse- 
power motor. The speed of the motor could be varied 
from 200 to 1000 revolutions per minute by means of a 
liquid resistance in series with it, and this, together with 
the available changes in the lathe itself, gave speeds far 
above and below ordinary workshop practice and the 
intended limits of the tests. For steadiness the tests at 
the slow speeds were made with the compound gear on the 
headstock engaged. A tachometer was connected to the 
motor and a revolution counter to the spindle, so that any 
speed variation could be immediately detected and the 
actual revolutions of the spindle could be obtained. The 
traversing motion to the saddle was positive and obtained 
through machine-cut gear. The bar was of medium steel 
about 8in. diameter and 40in. long. It was centred at 
both ends and the driver was laced to both pins in the 
driving plate. 

Before starting the test all slides were carefully tight- 
ened, and a cut taken across the bar at the same feed as that 
to be used in the tests. The carriage was then brought 
back to the starting point by reversing the automatic 
feed, the tool was removed and an indicator fixed in the 
tool post. The forward feed gear was again engaged and 
observations were made of the bar diameter as the 
indicator traversed along it. The bar was brought to 
within 1/1000in., as shown by the indicator, ere any test 
was made. This procedure overcame the trouble arising 
from the saddle running out or in at different parts of its 
travel and ensured a constant depth of cut on the tool. 

The same procedure was adopted in making the actual 
tests. In the latter case, however, two sets of observations 
were made with the indicator after the cut and the bar 
examined at four points in the circumference at different 
points along it, as was done by Professor R. Polia- 
koff. It was thought that the bluntness could be deter- 
mined by observing the increase in the power required to 
drive the machine, but the change in the condition of the 
bearings and resistance to motion of the saddle at different 
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parts of the bed precluded this. The tools used were of 
ordinary carbon and high-speed steel and were ground on 
an emery grinder to a cutting angle of 65 deg.—not grooved 
near the cutting edge, as is usual in a finishing tool—and 
front clearance of 2 deg. After hardening the tools were 
touched up on a wet sandstone by hand and finished off 
on the oil stone. The cut taken was about 3/1000in., 
the traverse 1/20in., and the trail equal to about half the 
traverse. A small stream of water and soda played upon 
the tool point in all the tests. 

The wear of the cutting edge with surface machined 
when operating with a carbon steel tool at different speeds 
is shown in Fig. 5, whilst Fig. 6 shows the mean of two sets 
of results obtained under similar conditions when cutting 
with a high-speed tool. Only one set of experiments was 
obtained with the carbon steel tool. In both cases the 
wear per unit surface machined decreases as the speed 
increases. 

Ii 1/1000in. be taken as the standard wear or bluntness 
then the area machined at different speeds with the carbon 
steel tool is shown by the dotted line—marked C.S.—in 
Fig. 7, whilst the line—marked H.S.S.—is the correspond- 
ing curve obtained when high-speed steel tool is used. 
At all speeds the high-speed steel is the most durable. 

If the actual “finish ” be taken, the results are slightly 
different. It can be taken that there is a quality of finish 
corresponding to each speed, and this quality, which is 
independent of the tool steel used, diminishes as the speed 
increases. 

At very slow speeds the surface produced is smooth 
and highly polished, but these diminish as the cut progresses 
and ultimately the tool starts to pluck. At low speeds the 
plucking extends across the whole circumference, but as 
the speed increases the plucking takes place on a small 
portion of the circumference only. At about 40ft. dragging 
or scoring is more evident than plucking. At 60ft. per 
minute there is no polish whatever ; the surface is of a dull 
grey colour, but quite smooth. 

Up to the point where plucking or dragging commences 
the extent of surface machined at the various speeds is 
shown by the line A,A for high-speed steel and B,B for 
carbon steel—Fig. 7. The amount of surface which may 
be considered as having a good finish for the particular 
speed extends from B, A, at the lower speed to half the 
area indicated at B and A at 60ft. per minute. The 
chemical composition of the carbon and high-speed steel 
had not been obtained up to the time of writing this con- 
tribution. 





By Str Tuoomas Mason, Assoc. Inst. C.E. 


THE last paper presented to the Institution dealing with the 
river Clyde was that read in May, 1873, by (the late) Mc. James 
Deas, then engineer of the Clyde Navigation. Briefly, the state 
of matters in 1873 was that the river from Glasgow to the sea at 
Port Glasgow had an average depth of 15ft. to 18ft. below low 
water, and 25ft. to 28ft. at high water, of ordinary spring tides, 
while the largest vessel navigating the river had a draught of 
22ft. The total quayage of the harbour was 6410 yards in length 
and the wate: area was 76 acres. The volume of goods imported 
and exported amoanted to 2,236,925 tons. The tonnage of 
vessels arriving and departing was 4,392,402 tons, and the 
revenue amounted to £182,906. The principal works under con- 
struction in 1873 were No. 1 Graving Dock and Queen’s Dock. 
The graving dock was opened in 1875. The same Act authorised 
Stobcross and Plantation quays. By 1873 the first portion of 
the latter quay had been completed and by 1874-5 the last 
portion was finished. In the first portion 12ft. diameter brick 
cylinders were used for foundations. In the latter portion triple 
groups of concrete were adopted. Queen’s Dock has three 
basins with a water area of 33} acres, and 3334 yards of quays. 
The depth below low water is 20it. The entrance, 100ft. wide, 
is spanned by a swing bridge. The dock was utilised in sec- 
tions, the first portion in 1877 and the last about 1880. The 
total cost was £901,662. 

In 1873 No. 2 Graving Dock was authorised ; also widening 
of the river at three places. By 1883 the quayage had increased 
to 10,624 yards. Notwithstanding this, powers were secured to 
construct Prince’s Dock on the south side of the river and to 
bring in a railway connection. In 1890 the form of the dock 
was altered and the railway was arranged to enter on lowlevel. 
This work was completed in 1892. The dock has railway 
connection vid the General Terminus Railway and by the 
Prince’s Dock Railway. The first portion of the dock was 
brought into use in 1892 and the last in 1897. The quays are 
founded on concrete cylinders similar to those at Queen’s Dock. 
The cost of the dock and all equipment was £995,800. 

No. 2 Graving Dock was opened in 1886. The dimensions and 
cost of graving docks Nos. 1, 2 and 3 are given in the following 
table :— 














No. 1. No. 2, | No. 3 
1875. 1856. 1898 
fo. iu. | ft. in. | ft. in 
Length of floor inside face of caisson 551 O | 575 O | 880 0 
Length of floor of outer division — = 460 0 
Length of floor of inner division — — 420 0 
Width of entrance at bottom .. .. . 65 0 57 0} 88 0 
Width of body of dock at floor .. .. 5 5 62 4] 818 
Width of entranceattop .. .. .. ... 72 O 67 Oj; w O 
Width of body of dock at cope level.. ... 94 0 92 0}; 115 U 
Depth of water on entrance sill at average | 
high water of spring tides .. .. .| 22 10 2D | BS 
Cost, excluding land .. .. .. .. . | £134,867 | £110,989 | £240,872 





In 1884 a quarantine station and cattle depot, also timber 
yards at Shieldhall, were authorised, and 380 yards of timber 
wharfing were constructed. By the Act of 1890, already men- 
tioned, No. 3 Graving Dock was authorised alongside the existing 
two docks. 

The Trustees, feeling the want of mineral traffic berthage, 
obtained powers in 1899 to construct Rothesay Dock in the 
Burgh of Clydebank, six miles below Glasgow. The dock has an 
outer and inner basin, with a water area of about 20 acres and 
about 2045 yards of quayage. The capital expenditure on this 
work has been about £574,900. 

Traffic still growing rapidly, the Trustees in 1904 got power 
to construct 525 yards of quay at Merklands, in the Burgh of 
Partick, to give 26ft. and 38ft. respectively, and 1137 yards at 
Yorkhill, to give 28ft. and 40ft. respectively, below low and 
high water. The quays were brought into use in 1910 and they 
have admirable railway connections. At both Merklands and 
Yorkhill the monolith system of foundation was largely used. 
The capital outlay at Yorkhill has been about £241,000. Under 
the same Act of 1904, 22 acres of land were thrown into waterway 
in widening the river. 

In 1905 the Clyde Trustees acquired from the Royal Burgh 
of Renfrew their rights to form a dock for the enlargement of 
their small harbour. At the same time they purchased 110 acres 
of ground east of Renfrew, and by an arrangement with the 
Corporation of Glasgow to shift the site of their sewage works the 
Trustees became owners of the river frontage from Shieldhall 
to Renfrew, a distance of more than two miles. With a further 
purchase southward of Renfrew-road, they now hold 400 acres 
of land. Under powers obtained in 1907, 538 yards of quayage 
were constructed at Meadowside, in the Burgh of Partick. The 
quay was completed in 1912, and gives a depth of 28ft. and 40ft. 
respectively at low and high water. The works have cost about 
£129,400. Behind the quay a granary, capable of storing 
31,000 tons of grain, has been erected at a cost of about £120,000. 
The works have excellent railway connections. 

To accommodate vessels of the extreme sizes now being built, 
the Trustees got powers in 1911 to construct a graving dock and 
two basins on a portion of the 110 acres east of Renfrew. The 
basins will provide 32 acres of water and 1650 yards of quays, 
the depths at low and high water being 30ft. and 41}ft. respec- 
tively. The graving dock is proposed to have a length of 1020ft., 
a depth on the sill of 36ft., and ample width of entrance. For 
laying out the 400 acres of land a scheme has been formulated 
consisting of five parallel basins entering off the river with 
widths varying from 300ft. to 400ft., and 400ft. for width of piers. 
In 1914 power was obtained to divert the Renfrew-road and tram- 
ways thereon, 2770 yards in length, and to construct the two 
easternmost basins, giving 41 acres of water space and 3345 yards 
of quays. When completed the whole scheme of five basins will 
afford 29 acres of water space and 8200 yards of quays. The 
basins will have specially favourable connection with the adjoin- 
ing railways. : 

The improvements on the river have had the effect of reducing 
the time of flow between Greenock and Glasgow. Low water 
has fallen at Glasgow about 2ft., and is now Sin. lower than at 
Greenock. In 1873 springs rose 10ft. 6in.; now the rise is 
12ft. 2in. In 1873 the river lights consisted of two lighthouses, 
one lightship, and three light towers, all burning oil. Now there 
are twenty-six lights, all burning Pintsch’s compressed gas. The 
Clyde Trustees provide cross-river communication by ferries. In 
1873 there were seven passenger ferries and one vehicular ferry. 
Now there are six for passengers and five for vehicles. Boats 
and constructional works have cost about £158,000. i 

During the last forty-one years the growth in the size of 
trading vessels on the Clyde has been very great, tonnage having 
increased by 325 per cent., length by 56 per cent., breadth by 
69 per cent., and draught by 48 per cent. Quayage has in- 
creased three times ; tonnage of goods handled four and a-half 
times; and revenue nearly three and a-half times. The water 
area of harbour and docks, which in 1873 was 76 acres, is now 
535 acres. The debt of the Trust has grown from £2,350,256 to 
£7,196,575 ; the borrowing power from £3,700,000 to £9,700,000. 
Over the period under review the capital expenditure on new 
works and improvements has been £6,913,923. 





* Abstract of a paper read at the ordinary meeting of the Institution, 
on Tuesday, the 9th March, 1915. 
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| The aqueduct, on leaving its starting point, where | tunnel—which is 1884} yards long. The inve 
BRADFORD WATERWORKS. | there v7 valve shaft and screening babes, almost ‘levels at its entrance and exit are 916. 25ft. aa 

No. IL* immediately enters a tunnel, known as the Rain | 914.03ft. respectively above Ordnance Datum, the 

THE aqueduct, the contractors for which were | Stang tunnel, which is 2421 yards long, measures | fall being therefore 2.22ft., or 1 in 2546. 

Morrison and Mason, Limited, of Glasgow, was 6ft. 3in. high by 5ft. 6in. wide in cross section and On leaving the tunnel the water immediately 
begun in December, 1893, and brought into opera-| has a gradient of lft. 9in. per mile. Immediately enters the Ashfoldside syphon, which is about one. 
tion in 1901. It starts from a point just over 1} mile | following the tunnel there is a short length of cut- third of a mile long, invert levels at commencement 
to the eastward of where the Angram dam has been | and-cover—about .2 of a mile—and then the first | and termination being 914.03ft. and 913. 39ft. above 
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built—see Fig. 2 ante and Fig. 12. The invert level | syphon, known as the Howstone Beck syphon, is; Ordnance Datum respectively, at the far end oi 
at the starting point is 933.14ft. above Ordnance | encountered, the invert level at the commencement | which is the Greenhow Hill tunnel, the longest on 
Datum. The aqueduct, after traversing some 32 being 928.38ft. and at termination 927ft. above | the aqueduct. This tunnel is 6204 yards long, and 
miles, terminates in the Chellow Heights measuring | Ordnance Datum. This syphon is just under a_ it has a gradient of 2ft. per mile. A length of about 
chamber, where the invert level’is 842.76ft. Some | quarter of a mile in length, and after it come rather 1$ mile of cut-and-cover comes next, after which 
of the aqueduct is in tunnel, some in cut-and-cover ' over 3} miles of cut-and-cover, after which the | there is the Wharfe syphon, which is nearly 6 miles 
long. Its invert levels at start and finish are 900. 72it. 
and 879.89ft. respectively above Ordnance Datum, 
this showing a net fall of 21.83ft. It traverses 
somewhat uneven ground, and in doing so makes four 
considerable dips, at one point—about in the middle 
of its length—going down to only 362ft. above 
Ordnance Datum, or 538.72ft. below its starting 
point. After this syphon there is about half a mile 
of cut-and-cover, and then comes the sixth, or Brown 
Bank Lane syphon, which is rather over a tenth of 
a mile in length, the invert levels being 879. 00ft. 
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Fig. 14—SECTION OF 


structed, in the first instance, to convey as much as | to pass over the Beck. Beyond this syphon there | 


20 million gallons per day to Bradford, the syphon 
portions were only laid large enough to pass half | 
that quantity, the internal diameter of the 
being 36in. 





* No. I. appeared March 12th. ; 


THE AIRE SYPHON 


is a length of about 1} mile of cut-and-cover, which 
is followed by the Burn Gill syphon. This is about 


917.04ft. and 916.25ft. The aqueduct on leaving 


| the Holden Beck syphon, and is rather over .6 of a 
mile in length. The invert level at commencement 
is 873.21ft. and at its delivery end 870.91ft. above 

| Ordnance Datum. 

The aggregate total length of the various sections 

| of the aqueduct above enumerated is about 23} miles, 

| beyond which follows cut-and-cover and the Aire 


pipes a@ quarter of a mile long, the invert levels being | syphon referred to hereafter. As will be observed 


in Fig. 2, the aqueduct, saving where it is in tunnel, 


‘it enters the second tunnel—known as the Burn! is by no means straight. Indeed, both in the cut-and- 
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of the lie of the land. 


over and in the syphon sections, it follows in many | | steel pipe being lin., which is reduced in stages of | 
laces @ tortuous course in order to take advantage | lin. and 1}in. to lin. for the last third of a mile or so. 


In its length this syphon is taken over four bridges, 





Pig. 16—INTAKE DAM ON RAMSGILL 


The eighth and longest syphon on the aqueduct , and has four chambers, seven air valves, nine scour 


is the Aire Valley syphon, which is just over 6 miles | valves, five hatch boxes and five manways. 
13 | 
The invert level at its commencement is | 


long. It is shown in plan and section in Figs. 
and 14, 


866.91ft. above Ordnance Datum, or 4ft. below that 
at the delivery end of the Holden Beck syphon, from | 
which it is separated by 3520 yards of cut-and-cover. | 


The invert of its delivery end is 842.76ft. above 


Ordnance Datum, so that there is a net fall in the | 


entire length of the Aire syphon of 24.15ft., or an 
average of practically 4ft. per mile. As will be seen 
from the section, Fig. 14, this syphon, like the Wharfe 
syphon, passes over somewhat irregular country. 
The lowest point reached is only about 240ft. above 
Ordnance Datum, so that there is a maximum dip 
of something over 620ft. ° 

With such an irregular contour, a graduation in 
the strength of the pipes employed had to be made. 
For the first 3} miles or so cast iron pipes are used. 
These begin with a thickness of lin., which at the 
end of about 7 furlongs, during which there is a fall 
of some 200ft., is increased to 1}in., and beyond that 
to l}in., lin. and 1gin. successively. Beyond this, 
as the pipe rises, the thickness is reduced first to 1}in. 
and then successively to l}in., l}in. and finally 
again to lin., the pipe line having, by then, reached 
a height of only just more than 118ft. below its 
starting point. As it falls again, however, the thick- 
ness is gradually increased until finally, when the 
invert has fallen to a level 368. 41ft. below the original 
starting point, the thickness is again increased to 
ljin. Beyond this, for a length of nearly 1{ mile, 
steel pipes are used. These are gin. thick for about 
a quarter of a mile at each end of this length, and 
jin. thick for the portion in the middle. In this part 
there is, as a maximum, a pressure due to a working | 


In the 


with decking. Twelve of the bridges carry cast iron 
| or steel pipes, and five carry an aqueduct formed of 
masonry and concrete. Views of some of the bridges 
are given in our illustrations. 

At the upper and lower ends of each pipe syphon, 
covered-in masonry chambers are constructed. The 
upper end of each syphon is controlled by automatic 
valve apparatus. The tunnels and cut-and-cover 
aqueduct are all lined with concrete, the finished 
inside dimensions being 5ft. 6in. wide by 6ft. 3in. 
high. Speaking generally, all the tunnels and 
aqueducts in cut-and-cover—with the exception -of 
the Rain Stang tunnel and the cut-and-cover aqueduct 
| as far south as Howstone, which have a fall of lft. 9in. 
| per mile—have a fall of 2ft. per mile. The average 

| gradient of the whole aqueduct is 2.83ft. per mile, 

| or 1 in 1869. The 36in. diameter cast iron and steel 
| pipes are laid to an hydraulic gradient of 4ft. per 
|mile. The works under the Skipton and Ilkley 
|railway, near Bolton Abbey Station, were carried 
out in culvert 10ft. 6in. wide and 6ft. high. 

' At the end of the aqueduct the water is delivered 
| into the Chellow Heights measuring chamber with an 

invert level, as has been said above, of 842.76ft. 
above ‘Ordnance Datum. This elevation is enough 
to permit of the water, after downward filtration 
through sand, to find its way to the service reservoir 
| which stands at such a height that the minimum 
| pressure at any point on the distribution mains is 

15 lb. per square inch. The maximum pressure, it 

may be added, is as much as 180 Ib. per square inch. 

These sections of the works were carried out by 

Messrs. Morrison and Mason, contractors, Glasgow. 

| When completed the installation at Chellow 
| Heights will comprise two service reservoirs and ten 
filter beds. Only half of these—that is to say, one 
reservoir and five filter beds—have at: present been 
constructed. The reservoir—Fig. 15—which has semi- 
circular ends, is 300 yards long and 100 yards wide by 














Fig. 18—BRIDGE OVER HAMBLEDON BECK 


head of some 620ft. of water, or {approximately | whole length of the works there are seventeen prin- 


270 Ib. per square inch. The last length of the syphon, 


cipal bridges for carrying the pipes and aqueducts 





Fig. 17—BRIDGE OVER MORTON BECK 


for rather less than three- -quarters of a mile, is in 
cast iron pipe, the thickness where it joins the $in. 


| 


over valleys, rivers and canals. Fifteen of these 
bridges are of stone and two of steel girders, provided 


23ft. deep. It can hold water to a depth of 20ft., and 
when full has a capacity of 32 million gallons. It 
is provided with a valve tower and valves, by means of 
which the water can be drawn off at any required 
level. Venturi meters are installed to record the 
volume of water flowing into the distribution mains. 
Each of the filters has an area of 2500 square yards, 
and is controlled by regulating inflow and outflow 
valves. The filtering material is clean white sand 
about 2ft. 6in. deep. This contract was carried out 
by the late Mr. Drake, contractor, Bradford. 

The work of duplicating all the eight syphons on 
the aqueduct is now in hand, and when it is com- 
pleted Bradford will be able to obtain some 20 million 
gallons of water from the Nidd Valley source. This 
with the 10 million gallons per day from the other 
sources will give a total of 30 million gallons per day. 

A glance at Fig. 2 ante will show that along the 
upper portion of the aqueduct there are various points 
where the supplies additional to the water actually 
coming from the Nidd are taken in. These have 
been referred to in an earlier portion of this article. 
First of all, there is an intake on Armathwaite Gill ; 
and another on the Howstone Beck—one at one 
end and the other at the other end of the Howstone 
Beck syphon. There is a third on Blayshaw Gill and 
a fourth on the Ramsgill Beck, which joins the 
aqueduct at the delivery end of the syphon crossing 
that stream. The intake dam on this Beck is shown 
in Fig. 16. The fifth is on a small stream called the 
Swine Beck, and the sixth on the Colt House Gill. 
The works necessary to secure supplies from these 
streams included the construction on each of a 
masonry. dam, with regulating and leaping weirs, 
and the laying of branch pipes varying from 12in. 
to 24in. in diameter from them to the main conduit. 
Then, again, further south a branch pipe 49403 yards 
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in length has been laid alongside Barden Beck, 
through which is taken water from Upper Barden 
reservoir, and on this pipe an inlet is formed into 
Lower Barden reservoir. Moreover, 18in. diameter 


connections to Chelker reservoir, 312 yards long from 
the Wharfe syphon, and to Gilstead filters, 226 yards 
long from the Aire syphon, have also been made, 
thus enabling the low level works to be supplemented 
The total length of 


by Nidd water when necessary. 


—647ft. above Ordnance Datum—and Hartshead Moor 
—570ft. above Ordnance Datum—under powers 
granted by Parliament in 1903. Counting the Nidd 
reservoir, the Corporation has altogether twenty- 
four reservoirs in connection with its waterworks. 
Although the Angram dam has only just recently been 
actually finished, the reservoir had been temporarily 
in service for some time. At one period work was 
going on on the upper part of the dam with water 








Fig. 19—BRIDGE FOR SYPHON OVER 


branch pipes is about 6 miles, making with the main 
aqueduct a length of 38 miles of works between the 
river Nidd and the Challow Heights reservoir. Pipes 
have also been laid and connections made between 
this reservoir and Daisy Hill and Heaton reservoirs, 
and a large contour main has been laid encircling the 
city and having connections to the old existing low 
and high level works. 

Looking ahead into the future, the Corporation is 





THE LEEDS AND LIVERPOOL CANAL 


to the depth of some 100ft. in depth in the basin 
against the wall. Early this year the water was 
gradually let off, so that the permanent valves and 
safety valves could be got into position, and it was 
hoped that they might be fitted in time for the 
reservoir to be practically filled by the end of this 
month, so as to be ready for the summer demand. 
The whole of the works referred to in the foregoing, 
which have been constructed since 1890, have beer 





Fig. 20—BRIDGE FOR SYPHON OVER RIVER AIRE AT COTTINGLEY 


about to add still further to its storage capacity. 
Intakes are already being formed for another large 
storage reservoir, to be known as the Scar House 
reservoir, which, it is proposed, shall be formed on 
the river Nidd just below the Angram reservoir— 
see Fig. 2. When the Nidd Valley scheme was first 
started, it was contemplated to construct three 
storage reservoirs in the Nidd Valley, but subsequent 
investigations showed that it would be more advan- 
tageous to construct only two reservoirs, the com- 
bined capacity of which would, however, equal that 
of the three at first proposed. The Scar House 
reservoir will necessitate the construction of a further 
masonry dam across the river, with its overflow 
142ft. above the bed of the river, and when the 
reservoir is completed it is to contain 1800 million 
gallons. It is hoped to begin the construction of the 
dam during the present year, the plans being already 
in an advanced stage. 

We may say in conclusion that in order to afford 


a proper and efficient supply to the various out-towns | 


in the supply area, covered reservoirs were constructed 
at Calverley—500ft. above Ordnance Datum—Pudsey 


carried out to the designs and under the superin- 
tendence of Mr. James Watson, M. Inst. C.E., the 
Corporation’s waterworks engineer, to whom we are 
indebted for the particulars from which this article 
has been prepared, and for the illustrations from 
which our engravings have been reproduced. 








IMPROVEMENTS IN SUBMARINES. 


| In the February issue of the Journal of the American 
| Society of Naval Engineers may be found an interesting 
| paper by Lieut. Hinkamp, of the United States navy, 
| describing in outline the developments which’ have taken 
| place during the last fifteen years in the design of Ameriéan 
| submarines. Of European submarines the general public 
is not allowed to know anything, but we are no doubt 
fairly safe in assuming that in no respects are the sub- 
marines of the Old World inferior to those of the New ; 
there is probably but little difference. Lieutenant Hinkamp 
claims, however, for the American boats that they are 
more accustomed to long cruises than are European boats, 
which generally act on a shorter coast line and nearer to 
| their base, 





The earliest American submarines had gasoline, or, as 
we say, petrol engines, but all vessels later than the “(”’ 
type have Diesel engines of one kind or another. The (3 
has light weight two-cycle Diesel engines, but all the 
other G’s have petrol engines. Opinion seems to he 
divided as to the superiority of the two-cycle and the four. 
cycle Diesel, and both forms are used even in the latest 
classes. 

There has been great improvement in the electrical 
plant. In the early boats simple knife switches were used, 
but now totally enclosed contactors are employed, and the 
greater complication is justified by the result and by the 
elimination of the danger of firing a gas-laden atmosphere 
by aspark. The storage batteries are still of the lead type, 
the price of Edison cells having been regarded as pro. 
hibitive, but the author inclines to the belief that on 
account of its ‘‘ rugged construction and the absence of 
dangerous elements the Edison battery js 
cheapest in the long run.”’ In the older boats compasses 
were mounted in ‘‘ helmets’”’ and were very difficult to 
read. Modern boats have the gyroscopic compass, a 
standard compass, a steering compass, and in some Cases 
a compass is mounted on the top of the periscope. *‘ It is 
possible for the helmsman to point the boat by fractions 
of a degree now, where heretofore it was a question of 
quarter points. This means a great deal to the man who 
has to fire a torpedo at an enemy, for it is possible to do 
so without showing the periscopes, after once having 
obtained the enemy’s bearings.”” Messages are trans- 
mitted by electrically controlled optical indicators. 

In pumps there has been great progress. The earliest 
forms were of the plunger type, but now centrifugal 
ballast pumps are the order of the day, and turbine ballast 
pumps are being tried. All auxiliary and main pumps are 
now independently driven, and the chains and gears that 
originally connected them with the main engines are 
things of the past. 

In early boats, before submergence could be effected, the 
bridge had to be taken below through the conning tower, 
because the freeboard was so small that the main hatch 
could not be opened ; as freeboard got greater the opera- 
tion was facilitated and hastened, but a year or two ago 
the collapsible bridge came in and now boats can be sub- 
merged in four or five minutes where it used to take 
twenty. Actual submergence—that is to say, after the 
bridge has been unrigged—takes from two to two and a-half 
minutes at three quarters speed. 

Signalling with other vessels on the surface is done by 
the same methods as those employed on ships, but when 
submerged messages are transmitted by modifications of 
the submarine bell and received by microphones. The 
noise of the boat is got over by providing sound-proof 
compartments for the signal operator. 

“Improvements in periscopes,’ says Lieutenant 
Hinkamp, “* have been very marked. The early periscopes 
were frail and leaky, and generally became cloudy after 
a short time. The periscopes of the present time, a few 
of which are in service, are rigid, clear, and water-tight, 
and the periscope tube is enclosed in an outer tube which 
has but one joint exposed to the weather. In the early 
periscopes the image inverted when lgoking to the rear 
with the eyepiece stationary. In the present periscopes 
the image remains erect, no matter what the position of 
the object glass, and the bearing of the object is indicated 
by a movable pointer on a fixed dial. In addition to the 
feature of erect image in any position of the eyepiece, the 
periscopes have been so arranged that a magnifier can 
easily be put into operation. This is of inestimable value 
when picking up objects. As soon as the object is picked 
up and easily distinguishable a reversion to the normal 
eyepiece can easily be made. Ordinarily the periscopes 
are used without the magnifier, in order that objects will 
appear as they would to the unaided eye, and also that 
distances will not be distorted. The monocular and 
binocular periscopes of the present day have all the advan- 
tages of the modern telescope or binocular glass.” 

Lieutenant Hinkamp criticises the methods of handling 
torpedoes, which he considers still *‘ crude ;’’ they ‘“ con- 
sume a long period of time and require, above all, entirely 
favourable conditions for comparative rapidity.’’ In the 
older types of boats all the tubes had to be flooded when 
a torpedo was to be fired from only one of them, but that 
difficulty has been got over. In boats of the “‘ A ”’ class the 
torpedo had to be broken up into its component parts to get 
it below; the “‘B”’ class boats were provided with a 
torpedo hatch, but it was placed too far aft, and it was 
difficult to carry the torpedo forward. The plan usually 
adopted—a bad one at best—was to suck the torpedoes 
into their tubes and then haul them into the boat. In 
the ‘‘C” class improvements were made and torpedoes 
could be loaded at an average rate of about twenty minutes 
each. Method of firing is undergoing development ; the 
commanding officer now fires from the periscope. 

The vessels are much more stoutly built than was the 
case a few years ago. They are practically double-hulled, 
the outer wall being comparatively thin, as it has water 
on both sides of it when submerged, but the inner hull has 
to be strong enough to stand the full hydrostatic pressure. 
When we hear of submarines being rammed it must be 
remembered that they have the protection of this double 
skin if they are of modern construction. Moreover, the 
vessels are now sub-divided and flooding water may be 
confined to one small area. ‘‘ The latest boats are so 
built that the flooding of one compartment will not com- 
pletely sink the vessel.” It is this sub-division which has 
made long cruising possible, for the crew is now able 
periodically to escape from the awful noise of the machinery 
and get some sleep, which was practically impossible in 
older vessels. Safety is also increased thereby both from 
external accident or attack and from internal fires and 
explosions. 

The habitability of submarines has been greatly 
increased. They are now properly heated by steam 
radiators, good supplies of food are carried, and proper 
means of cooking it are provided. The latest boats even 
have small distilling plant. Hence existence on a sub- 
marine is not nearly the dog’s life it used to be. 








Ir is not only in the United Kingdom that the Govern- 
ment finds railway workshops a great accessory to its own 
factories, but the same result is being experienced in the 





shops of the Egyptian State Railways, 








THE ENGINEER 


281 





Marca 19, 1915 





RAILWAY MATTERS. 


AccorDING to Electrical Engineering, it is anticipated 
that the electrification of the North-Eastern line between 
Shildon and Newport will be completed this summer. 

Mr. CHARLES Mortimer, who has been for the last 
seven years chairman of the Railway Clearing House, 
has resigned that position owing to ill-health. Mr. H. W. 
L. Harford, a director of the Midland Railway, succeeds 
Mr. Mortimer as the Railway Clearing House chairman. 

At the annual mecting of the London, Brighton and 
South Coast Railway Company it was stated that the 
electrical services running in the districts between Victoria 
and London Bridge, Victoria and Crystal Palace, and 
London Bridge and Crystal Palace in particular have 
shown marked expansion. 

Tue North Staffordshire Railway Company has 504 
of its employees with the colours, and the provision for 
the wives, children, or other dependents of the men is 
costing it about £2500 a year. The company has long 
possessed @ miniature rifle range, and recently started a 





North Staffordshire Railway drilling and shooting corps, | 


which has 290 members. 


THERE is already a large mileage of railway operated | 
electrically in Switzerland, though a_ considerable | 


proportion is represented by mountain and special lines 
other than the general railway system. It is now stated 
that 1873 miles of the Swiss State lines are to be converted 
trom steam to electric traction, power being derived from 
the wealth of water power available. The first section will 
include the St. Gothard Tunnel, the section being 67.7 
miles in length. Current will be transmitted single-phase 
at 60,000 volts to various sub-stations, whence it will be 
distributed at pressures varying from 7000 to 15,000 volts. 

OnE of the four-cylinder engines, No. 335, built by Mr 
Drummond, has been entirely rebuilt by Mr. Urie. The 
engine has now only two cylinders, placed outside and 
much further forward than the original outside pair. 
These are 2lin. by 28in., and in order to get this larger 
size in the running board, which ran straight through from 
end to end with the wheel guards superposed originally, 
has been raised. It is now above the wheels, 6-foot, and 
the “* port holes,” which were a feature of Mr. Drummond’s 
engine, have disappeared. A new boiler—with a super- 
heater—rather smaller than the old one, has been fitted. 


THe Metropolitan District Railway Bill came on 
Tuesday, 9th inst., before a Committee of the House of 
Commons, Sir Tudor Walters in the chair. The Bill asked 
for powers with respect to additional capital, footpath 
closing at Heston, railway widening at Hammersmith and 
Whitechapel, electricity extensions from Lots-road to 
the Central London Railway, and an extension of the 
time for three years from August 7th, 1915, for the com- 
pulsory purchase of land by the Wimbledon and Sutton 
Railway Company. The Wimbledon Corporation asked 
for an extension of two years, but this proposal the Com- 
mittee declined. The Bill with amendments was reported 
to the House. 

In order to eliminate the delays and inconveniences due 
to train orders on those portions of the main line in the 
Lake Superior division that are not double-tracked the 
Canadian Pacific Railway Company has installed the 
electric train staff system, the instruments for which were 
supplied by the makers in Liverpool. Either absolute or 
permissive working is possible with the instruments used 
on the Canadian Pacific. At certain places where there 
are few movements during the night an ‘“ automatic 
operator ’’ has been installed whereby the trainmen can 
themselves work the instruments and obtain a staff to 
proceed, should no other staff for the section be out, 
without the co-operation of the customary operator. We 
may add that such an automatic instrument as that. first 


named is in use on the Garstang and Knott End Railway, | 
having been passed by Colonel Druitt on behalf of the | 


Board of Trade in August, 1912. 
BULLETIN No. 170 of the American Railway Engineering 
Association dealt with statistics of rail failures furnished 


to the American Railway Association by various, but not | 


all, of the railways in the United States and Canada. 
These show that during the year ended October 31st, 1913, 
there were 63,472 tons rolled on the Bessemer process and 
703,557 tons by the open-hearth process. In 1909, when 
about the same total tonnage was rolled, the figures were 
432,155 for Bessemer and 461,261 for open-hearth. The 
fiilures in 1911—the years 1912 and 1913 are too recent 
to afford any conclusions as to failures — were 37.4 
per 10,000 tons of open-hearth rails and 94.2 per 10,000 
tons of Bessemer rails, which, taking the open-hearth 
failures as 100 per cent., means 252 per cent. for the 
Bessemer. In 1909 the open-hearth rails had 109 failures 
per 10,000 tons and the Bessemer 212.4, which, again 
taking the open-hearth failures as 100 per cent., gives 195 
per cent. for the Bessemer. The percentages in favour of 
0en-hearth rails have increased year by year, which, the 
report says, suggests the thought that there were faulty 
practices in the early rollings of open-hearth rails that 
were improved upon in later years. 

THe work of diverting the line of the Dublin and 
South-Eastern Railway, near Bray, owing to sea encroach- 
ment, was described in THE ENGINEER of March 8th, 1912. 
Satisfactory progress is being made with the diversions, 
the section between Shankill and Bray Bridge being so 
advanced that the Harcourt-street line can soon be removed 
to its new position. The work for diverting the line from 
Killiney is not so far advanced. It is, however, hoped that 
this will be finished by the summer. On the 13th ult. 
there was an easterly gale of exceptional fury, which, 
coinciding with a very high tide, brought in a sea along 
the exposed coast line such as had not been experienced 
for many years. A great part of the Kingstown line of 
the Dublin and South-Eastern Railway was flooded to a 
considerable depth, but no serious damage was done 
except at the southern part of Bray Head, where the 
retaining walls at the foot of the embankments were 
partially breached in two places where no similar injury 
had ever occurred before. As the repairs of these damages 
required the rebuilding of portions of the retaining walls 
and the replacement of a large quantity of material, it 
was found necessary to suspend the traffic for about a 
fortnight in order to allow the work to be continuously 
proceeded with. 


NOTES AND MEMORANDA. 


Accorpine to the Journal Télégraphique, the United 
States Government has equipped a vessel with apparatus 
for quickly measuring wave-lengths ; it will cruise in the 
Atlantic and will ascertain whether wireless stations con- 
form to the rules relating to the wave-lengths that they 
must use. It has been noticed during the past year that 
the regulations are often neglected. The control ship 
will also take steps to prevent the emission of alarm signals 
in cases that are not urgent, a3; has often happened. 


In one of the medium-sized central stations in Ohio 
the operators gauge the time for cleaning the turbine 
blades by observing the records produced by a steam- 
flow meter connected to the steam intake of the turbine. 
When the records from this flow meter and from other 
station instruments indicate that the 6000-kilowatt turbo- 
generator is requiring 18 lb. of steam per kilowatt-hour 
the operators know that conditions are just normal. But 
when the big machine requires 19 lb. of steam to produce 
1 kilowatt the engineer knows that scale forming from 
the impure feed water has begun to coat the turbine 
| blades, and that economic operation can be obtained only 

after the machine has been dismantled and cleaned. 








As mentioned in our last issue, investigations have 
| lately been carried out by the National Physical Labo- 
| ratory concerning the composition of many kinds of glass 
hitherto largely imported from Germany. As regards 
glass for thermometric and chemical purposes, analyses 
have been made of several German products, including 
| the “‘ New Jena” glass that was introduced by Messrs. 
| Schott in 1910. This contains nearly 10 per cent. of soda, 
| but only a trace of potash. The increased resistance it 
| shows to the action of water is attributed to the fact that 
| it has been submitted to long exposure to sulphurous 
| gases. There is no improvement as regards resistance to 
| the attack of alkalis, but it possesses in a high degree the 
ability to withstand sudden changes of temperature. 


Hypr0o-ELEcTRIC plants have reached a high state of 
development in California. At present there are 110 
reservoirs with a storage capacity estimated at 235,780 
million gallons, and the plants served produce a million 
horse-power in electric current, which is used for light and 
for power, not only for running car lines but in factories 
as well. In many cases the current has to be carried great 
| distances from the generating plants to the place where 
it is used, and as high as 150,000 volts are carried on some 
of the lines. One most useful feature that has been 
developed in planning some of the California plants is the 
utilisation of the water, after it has done its work in pro- 
ducing electricity, for irrigation ; and where this cannot 
be done directly it has in some cases been found feasible 
to use electric power to pump water for irrigating what 
would otherwise be unproductive lands. 


THE Hawaiian Volcano Research Association is a 
society founded in 1909 and supported by voluntary 
contributions. Its objects are to record volcanic out- 
bursts and earthquakes in the Hawaiian Islands, and to 
offer opportunities to scientific men to pursue special 
studies in connection with voleanic action. The Associa- 
tion possesses a volcano observatory near the edge of the 
crater of Kilauea, and a seismological station at a short 
distance which is furnished with two Bosch-Omori tromo- 
meters, an Omori tromometer and an Omori seismograph. 
Weekly bulletins are issued in which the continual changes 
within the craters are described and lists are given of the 
numerous earthquakes recorded. An appeal for funds has 
recently been issued by the board of directors, partly 
for scientific objects, partly for the construction of stone 
refuge houses along the north-east rift line of Mauna Loa, 
as it is almost certain that an outflow of lava will shortly 
take place along that line. 


Ar a lecture given recently before the Cleveland Institu- 
tion of Engineers at Middlesbrough, Mr. V. Stobie gave 
| a lecture on the manufacture of steel in the electric furnace. 
| Steel made in the electric furnace, he said, had the follow- 
| ing advantages over other steels :—(1) Regularity of 
composition ; (2) lowering of sulphur and phosphorus ; 
(3) absence of gases; (4) higher yield of sound ingots ; 
(5) positive control of furnace operations. He had found 
that the electric steel furnace of his own design in com- 
bination with a basic open-hearth furnace would produce 
steels higher in quality than acid open-hearth steel at a 
lower cost. Molten steel of a very ordinary quality from 
a basic open-hearth furnace, treated in an electric furnace, 
would be equal in composition to acid steel made from the 
finest Swedish material ; would be sounder; would give 
a greater yield from the ingot ; whilst the cost price would 
not be increased by more than 9s. 6d. per ton. If the extra 
yield represented a 10 per cent. improvement on some 
existing practice, the saving might be taken as equivalent 
to 8s. per ton. This deducted from the extra cost gave 
a net extra cost of Is. 6d. per ton. It was for the higher 
grades of steel that the electric steel furnace was brought 
into existence. 


Mr. C. A. TupPER contributes to the Iron Age a paper, 
the object of which is to bring to the attention of steel 
manufacturers ‘“‘a very simple but entirely effective 
means of purifying producer gas which was first observed 
by the writer in Germany, and has since been followed 
up in the United States. The system provides, in brief, 
for placing, between the producers and the furnaces, a 
filter plant of sufficient capacity to remove all traces of 
sulphur. The filter boxes are built up of successive layers, 
on racks, of iron oxides. The material originally used 
abroad was bog iron, and this served the purpose, in a 
measure, as long as enough filtering surface was presented. 
But there are now available at commercial rates specially 
prepared iron oxides, known under various trade names, 
which are positive in their purifying action and have 
several times the efficiency of bog iron. In general, 
about 40 per cent. of the sulphur in coal passes into the 
gas produced from it. A ton of ordinary Westmoreland, 
U.S.A., coal of average quality makes about 10,750 cubic 
feet of gas. If this coal contains 1.5 per cent. sulphur, 
we have therefore 0.6 per cent., or 13.44 Ib., of sulphur 
leaving the producer for each ton of coal. A. portion of 
this is taken out in the mechanical processes of washing 
| and scrubbing, leaving, say, 11 1b. of sulphur, or about 
| 720 grains per cubic foot, to pass on with the gas into the 
| furnaces,”’ 











MISCELLANEA. 


Mr. CHURCHILL, in a written answer in the Parliamentary 
papers of March 16th, states the total number of British 
merchant ships detained, captured, or destroyed by the 
enemy from the beginning of the present war up to March 
10th is 166. 

THe Army Council has advised the manager of the 
Tramways Department of South Shields that it intends to 
commandeer the Corporation’s electric omnibuses. This is 
possibly the first time an electric vehicle has been taken by 
the authorities. . 

A DEPUTATION representing several of. the principal 
electricity and gas undertakings was recently received 
by the President of the Board of Trade to discuss the 
shortage in the contract deliveries of coal to works. The 
proceedings were conducted in private. 


It is proposed by the London County Council to give 
a grant of 3s. a week to all its officers and employees who 
are in receipt of a standard rate of 30s. a week unless they 
are under twenty-one and unmarried, when the grant will be 
2s. a week. It is estimated that the grant will cost the 
Council at the rate of about £78,000 per year. The object 
is, of course, to meet the extra cost of living due to the war. 


Ir appears, says the last report of the Tariff Commission, 
that Germany has excelled in pencil-making machinery, 
and it is said that Nuremburg has made pencil 
machinery for the whole world. It is thought, however, 
that there ought to be no difficulty in making these 
machines here. One manufacturer has received offers 
from English firms to supply them and another firm has 
erected a machine shop of its own. 


AN interesting statement is that made by a French 
publication that the number of deaths of aviators in the 
war service by accident was very small as compared with 
the records in time of peace, and the explanation is made 
that in this service only the most skilled men are engaged, 
and, moreover, they do not indulge in the sensational 
exhibition tricks that have brought disaster to many. It 
may be noted that it is this same sensational exhibition 
business that has given the general public many erroneous 
and misleading ideas about flying machines that will 
sooner or later prove an iniury to aviation. 


THE possibility of the Cyfartha Works being taken 
over by the Government to assist in providing for the 
requirements of the Admiralty has, writes our South 
Wales correspondent, aroused a good deal of interest and 
satisfaction in the Merthyr district, which felt very seriously 
the effect of the works being closed down some years ago. 
Should the Government decide to utilise the works for 
making munitions of war, it will not be for the first time. 
for more than a century ago Nelson visited the town to 
see cannon balls being made at Messrs. Crawshay’s works. 
The works were first used for the manufacture of pig iron. 
Subsequently new machinery was laid down for producing 
steel rails and bars. There were also brickworks and steel 
works attached. The works, which were owned by 
Crawshay Bros., are now the property of Guest, Keen and 
Nettlefolds, Limited, and when they were in full swing 
nearly 4000 men were employed. 

TRADE opportunities in Central and South America, 
says Ice, which have attracted the attention of manufac 
turers in the United States during the last few years, and 
particularly since the Panama Canal was completed, have 
become greatly magnified in view of the enforced neglect 
of the trade by European countries. Approximately 
one-half of the imports of those countries has been supplied 
by Europe. Manufacturers and exporters of ice and 
refrigerating machinery and material, says the journal, 
should lose no time in taking advantage of the opportunity 
which the European war offers for extension in the trade 
southwards, particularly to Brazil, the Argentine Republic 
and Uruguay. While the demand for equipment of this 
character has not yet been-largely developed, these coun- 
tries are rapidly advancing along industrial lines, and, 
having already learned of the advantages of refrigeration, 
will be forced to look to America for supplies. 


At a recent dinner in New York the Second Assistant 
Postmaster-General stated that the United States Post- 
office Department was considering and desired to establish 
postal service by aeroplanes. The district in which this 
means of carrying the mails would be of special value 
would be in the Rocky Mountain region, where some towns 
only a short distance apart by the air line now require a 
trip of some hundreds of miles by the only available 
surface routes. Another feature wherein aeroplane 
service has advantages over other methods is that the going 
is as good in winter as in summer, a fact that holds good in 
any part of the country, and the present-day aeroplane 
can be operated in any but the most boisterous weather. 
Another consideration would be that in time of war the 
Government would have a large body of splendidly-trained 
men to draw from in the postal aviators, and these men 
would be not only skilled in handling their machines, but 
would also have a knowledge of the geography of this 
country if their services were needed in home territory. 


AT a meeting of the Students’ Section of the Institution 
of Electrical Engineers recently, a series of discussions on 
the application of electrical engineering to warfare was 
commenced with one on ‘‘ Communications,” opened by 
Mr. P. R. Coursey, who pointed out how fire and flashlight 
signalling had long been superseded by electrical methods, 
which enabled great strides to be made towards the ideals 
of speed and secrecy. He referred to the uses of telegraphy 
in the Boer and Russo-Japanese wars, in the latter of 
which wireless telegraphy was first used in the field. In 
the present war, he said, five main types of electrical 
apparatus for communication purposes were being em- 
ployed by the conflicting armies :—Wireless telegraph, 
Wheatstone automatic telegraph, Morse sounder, vibrator 
telegraph, and field telephone, the last two being some- 
times combined into one apparatus. Mr. Smith Rose 
referred to the difficulties of reception of wireless messages 
on aeroplanes on account of the noise of the engine. Mr. 
Emtage suggested that it might be possible to detect the 
approach of Zeppelins and submarines by picking up their 
ignition sparks by wireless receivers, and described the 
pneumatic headpiece ‘ shock-absorbers’’ worn by air- 
men, which at the same time served to deaden the noises 
due to the engine and facilitated wireless reception, 
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BRIDGE OVER THE BLUE NILE AT KHARTOUM 
THE CLEVELAND BRIDGE AND ENGINEERING COMPANY, LIMITED, DARLINGTON, ENGINEERS 
(For description see page 271) 
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Fig. 13—GENERAL VIEW OF THE COMPLETE BRIDGE 














Fig. 14—STAGING AT NORTH END OF BRIDGE 
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Pig. 17—NORTH END, WITH LIFTING SPAN OPENING 
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Lord Kitchener’s Appeal. 


THE association between the speech made by Lord 
Kitchener in the House of Lords on Monday and Mr. 
Lloyd George’s measure for the Defence of the 
Realm must be clear to all. Lord Kitchener said that 
the supply of war material at the present time and for 
the next few months was causing him very grave 
anxiety. Munitions are not being turned out nearly 
fast enough, not even at the rate that was anticipated, 
with the result that the equipment of our new army 
is hindered and the action of our own forces at the 
front and the action of our allies, who in large measure 
look to us for supplies, is delayed. 

Mr. Lloyd George’s speech on his Bill, which 
has now received the Royal assent, prepared us 
for an announcement of the kind, but we are glad 
that the actual statement was left to Lord Kitchener, 
for in him not only is the absolute trust of all 
branches of the community placed, but as the 
origin and fountain head of the new army and 
the supreme manager of all our armies, he was 
the right person to speak of their needs. We 
do not believe his solemn appeal will fall on deaf ears. 
From all quarters we hear that it has been received 
in the right spirit, and with labour questions slowly 
resolving themselves—the colliers alone now causing 
grave anxiety—we may hope to see the output not 
only brought up to anticipations but carried beyond 
them. To this end the new measure for mobilising 
industry must help in no small degree. There are 
still very many works in the country engaged upon 
productions which are not necessary for the war, and 
it cannot be doubted that many of them could be 
used for the production of war material, or, which 
is almost as important, the men now engaged in them 
could be released from the class of work they are now 
doing and put upon more vital work. We sympathise 
very fully with the feelings of the owners of such 
establishements. They fear that the trade they have 
attempted to catch, the markets they had hoped to 
secure, are slipping away from them. Under the 
encouragement of the Board of Trade many of them 
have laid down plant to make things that used to be 
made in Germany, many of them have redoubled 
their efforts in neutral markets. If now their works 
are taken from them their labour will be wasted and 
they may, by chance, suffer the mortification of seeing 
America step in where they had hoped and prepared 
to tread. Some feeling of chagrin under such cir- 
cumstances is natural, but in no case that has come 
to our knowledge is there any indication of resentment. 
Much as they may suffer, the owners of works are 
fully prepared to do whatever the Government may 
call upon them to do. Their first thought is the 
needs of the war. But they must be backed up by 
the men, to whom Lord Kitchener’s appeal was 
addressed as much or more than to employers. It 
is probable that under Government control, when, at 
least, there can be no suspicion that owners are making 
huge fortunes, many of the troubles will cease auto- 
matically, and it is to be expected that the trades 
unions will waive any remaining restrictions—to 
which Lord Kitchener referred—that still hamper 
men being put upon those jobs which are most 
pressing. The question of drunkenness is being 
taken up locally, and the magistrates have it in their 
power to control the supply of alcohol if it should be 
deemed advisable. At a conference convened by the 
Government at the Treasury on Wednesday last 
Mr. Lloyd George put the matter before some fifty 
representatives of workmen with clearness and force, 
but equally with that persuasiveness that he is so well 
able to command. He told his hearers that “ every 
month that there is delay in the output may mean 
two or three months added to the duration of the 
war, with all its horrors.” To increase the output 
the Government was taking works under its own con- 
trol. To make a success of the scheme “ complete 
was neces- 


co-operation of employers and workmen ” 





sary. He had asked them to meet him to discuss how 
that end could be reached. He told the workmen 
that “above all, we propose to impose a limitation 
of profits, because we can quite see that it is very 
difficult for us to appeal to labour to relax restrictions 
and to put out the whole of its strength unless some 
condition of this kind is imposed.” He did not say 
that there should be no disputes about wages, but 
he did say that work should not be stopped during 
such disputes. He proposed that during the war all 
questions should be referred to an “ impartial tribunal 
nominated by his Majesty’s Government.” This 
tribunal might either be a single arbitrator, the 
“Committee of Three,” or a Court of Arbitration, 
on which labour and the employers should be equally 
represented. He then turned to the question of the 
restriction of output, and appealed to the trade 
unionists to relax their rules during the war, even to 
the point of allowing women to work on jobs hitherto 
done by men. After this speech a committee of seven 
was appointed to put proposals before the Govern- 
ment. It recommended that a board composed of an 
equal number of representatives of men and employers 
should act as advisers on the questions of the 
organisation of shipyards and factories. This pro- 
posal is to receive further consideration, and in a short 
time the employers are to meet Mr. Lloyd George in 
conference so that their views may also he considered. 
This direct appeal of the Government will undoubtedly 
do much good; the men, as we show in another 
column, are already disposed to relax trade union 
restrictions and, with the charge that employers are 
making enormous profits disposed of, the only points 
in dispute will be connected with wages. Under the 
new conditions the Government will have to face them 
itself. We shall be interested to see what course it 
takes. That the whole thing is piling up difficulties 
to be faced when the war is over no one will doubt, 
but we must not hesitate to do the right thing now 
for fear of future difficulties. The first, the only, 
thing to be thought of is the successful conclusion 
of the war as quickly as possible. 

The air, we believe, is clearing, and, if the threatened 
coal strike can be averted, a spell of many months of 
steady work may be anticipated. But if men are to 
be kept at high pitch for long periods their interest 
must be stimulated. Lack of imagination has been 
at the back of much of the slackness and indifference. 
The war has not been brought home to the men ; 
many of them have almost forgotten that it still goes 
on and have given more thought to local football and 
racing than to the needs of their fellows at the front. 
For this we hold the Government in no small measure 
to blame. An appeal to popular sentiment would 
have done much to counteract indifference. We 
should be glad to see war trophies publicly displayed 
in all industrial centres, whilst much more might be 
done with military bands. A few battered German 
guns hauled through the streets by men actually. 
come from the trenches would not only be a spendid 
recruiting machine but would bring home to the 
men who may not, or cannot, follow the colours the 
realities of war. We suggest, too, that free public 
lectures should be given by soldiers to workmen in 
the dinner hour and in the evenings. These things 
may be regarded as dramatic, as undignified, as 
unbecoming a serious business nation like Great 
Britain. Other nations do not look upon such displays 
in that light. France proudly exhibits her trophies 
in her public squares and Germany keeps up the heart 
of her people by flags and illuminations on the occasion 
of every success to her arms. This is no time to 
take up a superior attitude. Philosophy will not 
appeal to the average workman nearly so much as 
sentiment. 


The International Steel Trade Situation. 


THE past year represented a period without parallel 
in the history of the manufacture and export of iron 
and steel throughout the world. It was also a period 
of which the nations may hope to be spared any 
repetition in future years. At the opening of 1914 
the iron and steel industries in the home market and 
in most foreign countries, after about two years of 
great industrial prosperity, were already under the 
influence of a term of declining trade which was 
reflected in a diminution in the international demand, 
falling prices, and a reduction in the production of 
pig iron in each country concerned. In 1913 the make 
of pig iron reached record figures in Great Britain, 
the United States and Germany, leaving other nations 
out of consideration, but a remarkable change took 
place in the first half of 1914. The output of pig iron 
in Great Britain, for instance, in the first six months 
of last year receded by 564,000 tons as compared with 
the second half of 1913, and the reduction was still 
greater as against the first half of 1913. In the case 
of Germany, according to the returns published by 
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the Association of Iron and Steel Producers, the 
manufacture of pig iron decreased by 228,000 tons 
in the first six months of 1914, as contrasted with the 
corresponding period in 1913, but for the whole of the 
year the shrinkage reached the considerable quantity 
of 4,920,000 tons, as against the previous year. Still 
more extraordinary are the figures for the land of 
unlimited possibilities, as the United States is fre- 
quently termed. The production of pig iron there 
diminished by nearly 4,000,000 tons in the first half 
of 1914, as contrasted with the equivalent months 
in the preceding year, whilst the total reduction for 
the twelve months was approximately 8,000,000 
tons. The enormous restriction in the output of 
pig iron of our two principal competitors in iron and 
steel may be mainly attributed in the case of the 
United States to the industrial depression which 
prevailed in that country and to a lesser extent to the 
universal economic decline and the disturbance 
which was brought about in export markets by 
the war, whereas the reduction in Germany was 
almost entirely due to the practical extinction of the 
Teutonic export trade since the outbreak of hostilities, 
excepting to Scandinavia and a few neutral countries 
adjoining the land frontiers. 

If attention is now devoted to the export trade of 
the three countries in 1914, it will be found that both 
quantitatively and relatively Great Britain occupies 
the first position, although Germany cannot be 
brought into consideration in this respect for the 
whole of the year in consequence of the fact that the 
official statistics with regard to the import and export 
trade have not been available since last August. 
Our exports of iron and steel only decreased by 
131,000 tons in the first six months of last year, as 
contrasted with the corresponding term in 1913, 
but for the whole of the year we had a reduction of 
1,045,000 tons, namely, from 4,933,000 tons in 1913 
to 3,888,000 tons last year. On the other hand, our 
imports fell off by 604,000 tons, as compared with 
1913. Itmay be assumed that the loss in exports was 
more apparent than real, as there is no doubt that 
the enormous requirements in iron and steel for the 
purposes of the war rendered it necessary to divert 
to home consumption a very large tonnage which 
would otherwise have been available for export 
markets. In the case of the United States, which 
experienced a heavy curtailment in the exports in 
the first six months of last year, as against the same 
period in 1913, the total exports for the whole year 
are recorded at 1,540,000 tons, as compared with 
2,730,000 tons in 1913, being a diminution of 1,190,000 
tons. The former tonnage approximates to the 
quantity exported in 1910, and shows to what great 
variations the export trade of that country is subject. 
The figures for Germany again indicate the persist- 
ency with which the export trade was being forced 
even under the influence of the general decline in 
prosperity throughout the world, almost down to 
the commencement of the war. Thus, instead of 
having a setback as in Great Britain and the United 
States in the first half of 1914, the exports from 
Germany actually increased from 3,269,000 tons in 
the first six months of 1913 to 3,352,000 tons in the 
identical period in last year, whereas the imports of 
iron and steel decreased by 49,000 tons, as contrasted 
with the first half of 1913. It is impossible to suggest 
what the total tonnage for the whole of last year may 
have been, but the loss of the markets in Great 
Britain, Russia, Belgium and South America, apart 
from other purchasing countries, must have brought 
the total for 1914 to figures very considerably inferior 
to those for the previous year. 

It may be concluded from the statistics given for 
the three countries that Great Britain had a com- 
paratively satisfactory year in 1914, both in respect 
to exports and imports, particularly the largely 
reduced tonnage of the latter, having regard to the 
course of export business in the first half and the 
state of war in the final five months of the year. 
As any substantial increase in the production of 
pig iron and steel in Great Britain seems out of the 
question under the prevailing conditions of war, the 
consequential huge demands for military and naval 
purposes and the scarcity of labour, the most that 
we can hope to accomplish in export markets during 
the continuance of the war—at all events in neutral 
markets—is to maintain the present position of our 
export trade. If we can achieve greater results so 
much the better, but it has to be remembered that 
the purchasing powers of many countries have been 
curtailed owing to the financial depression which 
existed in many countries prior to the war, especially 
in South America, and which has been indirectly 
accentuated by the war. On the other hand, the 
British oversea dominions will undoubtedly requisi- 
tion all their requirements in Great Britain or 
in the latter in competition with the United States. 
But what is the position of the United States— 





the only remaining serious commercial rival which 
has to be faced during the prevalence of hostilities 
in Europe? When the war first broke out, 
American manufacturers of all kinds met in lengthy 
conferences to discuss the situation created by 
the elimination of Germany as a competitor in the 
markets of the world, and they commenced an 
export campaign for capturing all the trade available, 
particularly in South America, owing to the difficulties 
which beset the nations involved in the war. But 
the North American manufacturers in general, apart 
from the additional temporary business which they 
have transacted with Europe in recent months in 
consequence of the war, have found conditions in 
general no more favourable to themselves now than 
before the war, in consequence of the financial 
limitations in South America and in other countries. 
The exporters of iron and steel in the United States, 
as already mentioned, experienced a greater falling 
off last year than was the case in Great Britain, and 
all the principal companies have either been unable 
to pay any dividends for 1914 or the rates of distribu- 
tion have been reduced. If this is the situation of 
affairs at present—if the exports from the United 
States have receded under existing conditions to the 
level of those which obtained in 1910—it is obvious 
that British iron and steel exporters still have no 
grounds for apprehension as to the competitive 
possibilities of a country whose tonnage of exports 
is subject to such wide fluctuations as is that of the 
United States. The only question remaining relates 
to the future when peace will once again prevail and 
when the British iron and steel industry will probably 
find that combination and organisation will be all 
the more necessary if exporters intend to develop 
their resources and secure a still greater share of the 
trade of the world, seeing that renewed efforts are 
being made, notwithstanding the war, further to 
consolidate the home and export trade in iron and 
steel in Germany at the present time. 


Strikes and Publicity. 


In recent issues we have urged strongly that 
the public should be put in possession of all the 
facts in dispute between employers and men at the 
present time. If this were done we are confident 
that the weight of general opinion would bear so 
heavily on whichever side might be proved to be the 
delinquent that it would be obliged to depart from 
its bad ways. We are so convinced in our own 
minds of the good results that might be expected 
from that course that we venture to return once 
more to our argument, enforcing it on this occasion 
by a reference to the practice in a part of the world 
where the genius of the people is not very different 
from that of the people of the United Kingdom— 
we mean the Dominion of Canada. 

Speaking in New York in December, 1912, Mr. 
Mackenzie King, at one time Canadian Minister of 
Labour, said, “ Publicity in some respects is more 
effective as a means of remedy than penalty. Penalty 
is a last resort, but a more effective means of bringing 
about a remedy to a situation is to frame it up, if 
you can, in such a fashion that the light of public 
opinion may be brought to bear on it. It is a curious 
thing that whilst men, as individuals, may be mean 
and contemptible, still collectively and in a group 
and in the light of day, they cannot afford to let their 
action appear in that light. All legislation should 
aim at preventing the mean man from profiting in 
virtue of his meanness, and I believe the best way to 
bring about that result is in some way to expose to 
the public gaze either the employer or the working 
man who may be seeking, through his meanness, to 
profit in virtue of it. If you can devise machinery 
which will have that effect, then it seems to me 
penalties are unnecessary. The sense of good through- 
out the world is in reality more powerful than any 
penalty which a law may impose.... If you can 
fashion some measure which will enable you to place 
before mankind at large a situation in its true and 
in its proper light, and bring all its bearing upon the 
community, whether it be small or large, and place 
your trouble and your wrong, whatever it may be, 
before that great body of organised public opinion— 
if you can fashion a measure toward that end which 
will enable you to do that thing, then it seems to me 
that you can leave, with confidence, the result to the 
working out of that eternal maxim that ‘ justice is 
the common concern of mankind.’”” We have dared 
to make this long quotation from a forgotten speech 
because the words came from a man who was in a 
position to know what he was talking about and 
because we can ask for no better support of the views 
we have endeavoured, less ably, to express. Mr. 
Mackenzie King was dealing with the Lemieux Act 
of Canada and contrasting its mild but effective 
terms with compulsory arbitration, which, as we know, 





is rarely successful. The outstanding features of 
the Lemieux Act are, first, that it makes reference 
to an arbitrator obligatory before any strike or lock- 
out may be begun, and, second, that whilst it cannot 
enforce, or endeavour to enforce, the acceptance of 
the arbitrator’s award, it calls for the publication 
of the proceedings of the arbitration court with the 
opinion of the arbitrator clearly expressed, i/ the 
award is not adopted. It is upon the second feature 
that we lay stress; the first suffers from the defect 
that the appeal to the arbitrator has to be enforced 
by threat of punishments. As a matter of fact, 
however, the Act has proved on the whole successful. 
As a rule, appeal is made in proper course to the 
arbitration court, and out of 132 cases which had 
come before it at the time Mr. King was speaking, 
strikes were averted in all save fifteen. But, accord- 
ing to Mr. King, and we are prepared to accept his 
view, the effect of the Act was more far-reaching 
than these figures indicate. There was a hesitation 
about striking when publicity might result; hoth 
sides sought to settle their differences rather than 
have them exposed to the light of day. “I know 
from personal knowledge,” said Mr. King, ~ hoth 
from the men and from employers, that there have 
been cases where strikes would have taken place but 
for the fact that there was under this measure the 
certainty of public investigation in regard to different 
features, and rather than have a public investigation, 
the parties themselves came together and settled 
their differences without any reference to a Board.” 

The Lemieux Act is familiar to everyone who takes 
an interest in industrial questions, but we do not think 
enough stress has been laid upon this particular aspect 
of it, in this country at any rate, and possibly because 
the public in only a few cases has been seriously 
inconvenienced by strikes. But at the present 
moment, when nearly all the works and mines in the 
country are either directly or indirectly assisting 
in the production of war material, strikes are the affairs 
of everybody. Everyone in the kingdom is affected 
by them and it is the affair of us all to see that they 
are stopped. Under such circumstances as these 
appeal should be made to public opinion. Let the 
public know the ins and outs of the dispute and 
depend upon it to see that justice is done. 








MINERS’ WAGE CRISIS. 


THE coal trade is rapidly moving to another crisis. 
By the time these lines are in print the Miners’ 
Federation will have received what is called an 
‘instruction ’’ from the various districts to move 
for an immediate wage advance of 20 per 
cent. to cover the increased cost of living. The 
organised miners are making this demand, the un- 
reasonableness of which we briefly dealt with last 
week; at the same time they are negotiating for 
new agreements to carry for at least three years 
substantially higher wages and better terms even than 
the abnormal rates now being paid under temporary 
boom conditions. What is to be done ? What are 
the facts ? 

In the first place, the Miners’ Federation has 
decided that the men in all districts shall tender three 
months’ notice on April Ist to terminate the existing 
Conciliation Board agreements, and that all new 
terms be subject to its approval, the object being not 
only to secure higher wages, but to bring about 
national uniformity in the making and ending of 
these district agreements so that a national strike 
may be declared over any local grievance without 
breaches of contract such as occurred on the occasion 
of the national move for a minimum wage. In what 
is called the federated area—that is, the Midlands, 
Yorkshire, Lancashire, and North Wales—the Joint 
Conciliation Board, after a series of meetings, has 
drafted terms for a new agreement, and both the 
owners’ and miners’ representatives have promised 
to recommend them to their constituents for adop- 
tion. These proposed terms provide, among other 
things, for a new standard wage equal to the 1888 
standard, plus 65 per cent., which means an advance 
of 15 per cent. on the current minimum, which 
stands at 50 per cent. above the 1888 standard, and 
for a new maximum equal to 87} per cent. on the 1888 
standard, which will be an increase of 22} per cent. 
on the existing maximum. To put it another way, 
the proposed 1915 standard, upon which all per- 
centage advances and reductions are to be based, is 
to be 65 per cent. higher than the 1888 standard. 
Wages are in no circumstances to fall below this new 
standard, and whereas under the present agreement 
wages cannot go beyond the level 65 per cent. above 
the 1888 base, they are to be allowed to go as far as 
874 per cent. above it, or 224 per cent. higher than the 
level at which they stand to-day. 

From the circumstance that the owners’ repre- 
sentatives on the Federated Area Conciliation Board 
have undertaken to recommend the concession of 
these terms, it does not follow that they will be con- 
sidered. Until a few days ago the outlook was not 
altogether unpromising. Not only were the represen- 
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tatives of the owners in friendly negotiation with 
the men’s leaders for a new agreement, and agreed 
last week to advise concession of the terms set out 
above, but the owners allowed it to be given out that, 
in view of the high cost of living, they would not be 
unwilling to grant the proposed advances at an earlier 
date than the existing agreement legally permits. 
In other words, wages might be raised in March or 
April instead of July. It would not have been with- 
out considerable reluctance that the owners in some 
localities would have cvunsented to grant such generous 
terms at a time when they are under contracts to 
deliver large quantities of coal at prices fixed before 
the war broke out, when they have to pay excessive 
prices for timber and horse food, and when they are 
uncertain regarding the competitive conditions that 
will exist after the war; but just as the Yorkshire 
coalowners a few weeks ago agreed to pay an addi- 
tional 4d. per day which they were under no obliga- 
tion to pay, rather than have a strike in war time, 
so the majority of owners in the federated area would, 
there is reason to believe, have consented to go tc 
the extent of entering into the new agreement pro- 
posed by the Conciliation Board, and also of granting 
the advances forthwith, though the current rates are 
all the miners can constitutionally claim till July, 
had not the men or their leaders suddenly gone from 
one extravagance to another. 

Unfortunately, not satisfied with straining the 
coalowners’ generosity to these limits, the miners’ 
leaders have decided to press for a separate special 
war-time advance of wages. Surely unreason could 
go no further. If the owners grant this special 
advance they are abundantly justified in asking that 
the existing Conciliation Board agreement shall re- 
main undisturbed and that all negotiations for a new 
agreement shall be suspended, not only until the war 
is over, but until some experience is gained of the 
conditions that will follow the war. On the other 
hand, if the existing agreement is ended, and suc- 
ceeded by a new one giving substantially higher 
wages than those now current, then clearly the 
owners are just as abundantly justified in refusing 
to give a special war-time advance. The owners 
throughout the country have a good case for refusing 
either of the demands—either the demand for a new 
agreement carrying wages much higher than those 
current or the demand for a special war advance 
and they have an unanswerable case for refusing to 
grant both at the same time. Numbers of the 
owners are preparing to stiffen their backs, and their 
Conciliation Board representatives who had decided 
to recommend the adoption of the new draft agree- 
ment are now finding themselves in an unenviable 
position. The difficulty in getting the draft pro- 
posals accepted is intensified by the action of the 
South Wales Miners’ Association, by the language 
of some of the men’s leaders in that district, by the 
demands of the Scottish Union, and by the policy of 
the unofficial leaders in Durham. 

The South Wales owners, who were the first to get 
official intimation of the men’s proposals for a new 
agreement and their intention to terminate the old 
one, made a definite move last week to preserve 
peace. The Miners’ Association in that district 
required, as conditions of a new agreement, the 
abolition of the old standard rates of 1877 and 1879, 
which are obviously obsolete, and the establishment 
of a new standard to be called the 1915 standard. 
The new standard for coal-getters is, it is proposed, 
to be 35 per cent. higher than the standard of 1877, 
which governs wages in some areas, and 50 per cent. 
higher than that of 1879, which regulates those in 
other areas. Those increases are to apply to miners 
on piece-work. The new standard demanded for 
underground day wage men is one to be arrived at 
by adding 50 per cent. to the several rates embodied 
in the legal minimum wage awards at present in 
force. For surfacemen a standard minimum of not 
less than 5s. per day is requested. Another demand 
is that all workmen employed on afternoon and night 
shifts shall be paid six turns wages for five turns 
work, and that each shift shall be separately credited 
to the workman as a turn and one-fifth. It is further 
claimed that tc these proposed new minimum rates 
there shall be added an additional 10 per cent. from 
the beginning of the operation of the new agreement. 
As the current rates of pay are standing at 60 per 
cent. above what is called the old standard, the new 
demands mean that in no circumstances are wages 
to fall in the future below the exceptionally high rates 
now prevailing under boom conditions, and are 
immediately upon the coming into operation of the 
new agreement to be advanced by 10 per cent. 
beyond existing levels. As a matter of fact, the 
coal trade has enough to do just now without troubling 
about new wage agreements. With the possibility 
that trade may decline and prices fall when the war 
is over and the continental mines begin working 
again, and with a probability amounting almost to 
a certainty that American competition will soon 
become a formidable factor, these proposals of the 
Miners’ Federation are of doubtful wisdom. They 
mean that the coalowners, with no kind of certainty 
that trade will continue booming, are to pledge them- 
selves, blindfolded as it were, to advance wages after 
next June by varying amounts from Is. to Is. 6d. 
It would be just as reasonable for the owners to ask 
the men to pledge themselves to accept a reduction 
of wages, On the face of it, the Federation move- 





ment is unreasonable at this moment, but it is 
seriously complicated by the demand for a big, special 
advance to cover the period of the war. The two 
demands—the one for a substantial increase of the 
standard rates and the other for a still bigger war- 
time bonus—would carry wages to a height after 
June that would paralyse, if not kill, many of our 
manufacturing industries, and would put the price 
of coal beyond the reach of poor householders, for 
it must not be forgotten that every advance of wages 
means an increase of bad time-keeping and a con- 
sequent reduction of output. The coalowners, with 
timber at double the ordinary cost, with horse food 
nearly 50 per cent. up, with income tax doubled, 
with most of the best workers away on national ser- 
vice, leaving them an undue proportion of more or 
less inefficient men to claim the legal minimum wage, 
which is money beyond the value of coal gotten, and 
with trade prospects highly uncertain, could make out 
a far stronger case for a reduction of wages than the 
miners can for any sort of an advance, especially for 
such a double-barrelled advance as is now demanded. 

Upon receiving notice from the miners of the inten- 
tion to terminate the existing agreement, and hearing 
of the coming demand for a war-time bonus, the South 
Wales owners offered a war-time advance of 10 per 
cent., conditional upon the men consenting to con- 
tinue the existing agreement until peace is declared. 
But this the men’s union has contemptuously rejected, 
one leader describing the offer as “ridiculous,” 
another declaring that the proposal “‘ will not any- 
thing like meet the case,’’ and yet another telling the 
men at a mass meeting that “this is simply a 10 per 
cent. sop to shut their mouths.’’ Under the in- 
fluence of such leaders the men are pressing for a 
war bonus of not less than 20 per cent. on top of the 
demands embodied in the proposals for a new agree- 
ment. The Scottish miners are also demanding a 
20 per cent. bonus, while the Durham men are asking 
for 25 per cent., and threatening to dismiss their 
leaders if they accept anything less. Faced with 
such demands it is only natural that the coalowners 
are preparing a resolute resistance. 








LABOUR AND WAGES. 


THE Clyde engineers have decided by a large majority 
to accept whatever award may be given by the Court of 
Arbitration set up by the Government to deal with the 
demand for an increase of wages of 2d. per hour which 
led to the recent strike, and within a day or two the 
decision of the Court will be given. 





An arrangement has been come to between the Executive 
Council of the Amalgamated Society of Engineers and 
the Employers’ Federation for the acceleration of the 
manufacture of shells and fuses, and it is expected that 
this will be approved by the men. The following is the 
text of the agreement which it is proposed shall have 
effect during the war :— 

(1) Men engaged in the making of tools and gauges 
shall be skilled men. Men engaged in setting up machines 
shall be fully qualified for the operations they undertake. 

(2) Such men may be drawn from other branches of 
the engineering industry, provided they possess the 
necessary qualifications, and shall be paid at least the 
standard rate of the district for the operation on which 
they are for the time engaged. 

(3) Lists of men employed in terms of the foregoing 
provisions shall be furnished to the local representatives 
of the unions concerned. 

(4) Such men shall first be affected by any necessary 
discharges either during or after the period of the war. 

(5) Where skilled men are at present employed, they 
shall in no case be displaced by less skilled labour, unless 
other skilled employment is found for them in the same 
department. 

(6) Operations on which skilled men are at present 
employed, but which by reason of their character can be 
performed by semi-skilled or female labour, may be done 
by such labour during the war period. Where semi- 
skilled or female labour is employed in place of skilled 
labour, the rates paid shall be the.usual rates of the 
districts obtaining for the operations performed. 

(7) The Federation undertakes that the fact of the 
restrictions being temporarily removed shall not be used 
to the ultimate prejudice of the workpeople or their 
trade unions. 

(8) Any federated employer shall at the conclusion of 
the war, unless the Government notify that the emergency 
continues, reinstate the working conditions of his factory 
on the pre-war basis, and as far as possible afford re- 
employment to his men who are at present serving with 
his Majesty’s Forces. 

(9) These proposals shall not warrant any employer 
making such arrangement in the shops as will effect a 
permanent restriction on employment of any trade in 
favour of semi-skilled men or female labour. 

(10) The employers agree that they will not after the 
war take advantage of this agreement to decrease wages, 
premium bonus, time or piece-work prices — unless 
warranted by alteration in the means or method of manu- 
facture—or break down established conditions, or will 
adopt such proposals only for the object of increasing 
output in the present extraordinary circumstances. 

(11) The employers agree to take all possible steps to 
ensure distribution of Government work throughout the 
kingdom. 

(12) So far as consistent with the national requirements 
regarding output, the employers undertake to reduce 
overtime wherever possible, and in any event to distribute 
it over as large a number of workpeople as practicable. 

(13) In the event of semi-skilled or female labour being 
employed as per the foregoing clauses, they shall first be 
affected by any necessary discharges either before or 
after the war period, 





(14) The liberty of any employer to take advantage 
of these proposals shall be subject to acquiescence in all the 
provisions thereof, and to intimation of his acquiesence to 
the local representatives of the unions through his local 
association. 





Writing in the March report of the Amalgamated 
Society of Engineers, Mr. J. T. Brownlie, chairman of 
the Society, says, with reference to the Clyde dispute, 
that, “It is only fair to say, on behalf of the men, that 
the local Employers’ Association are not entirely free 
from responsibility for the present unrest in the Clyde 
area. An unnecessary delay occurred between the receipt 
of the men’s application for an increased wage and the 
employers’ reply thereto, which is to a great extent 
responsible for the irritation and unrest manifested. 
Again, it is to be said in favour of the members employed 
at Messrs. Weir’s that the firm were said to be paying a 
bonus to American and Canadian workmen employed by 
them who had recently been imported from those countries, 
thus intensifying the irritation and precipitating matters. 
a The employers’ contention was that our demand 
was of an extraordinary and unprecedented character. 
. . . We admitted the unprecedented character of the 
demand—2d. per hour advance—but argued that the 
cost of living increased in a greater ratio to the rise in 
wages,-inasmuch as it took twenty-three years to raise 
wages by 6s. 9d. per week in the Glasgow area, whereas 
the rise in prices of foodstuffs in regard to a number of 
absolute household necessaries increased in amount by 
6s. 10d. during the past six months.” 





In most other districts wages have been advanced by 
voluntary agreement between employers and workmen. 
The North-East Coast Ship Repairing Employers’ Asso- 
ciation has advanced time wages by 4s. per week and piece- 
work wages by 10 per cent., the increases to date from the 
first full pay in March, and to be “ regarded as war wages 
and recognised as due to, and dependent on, the existence 
of the abnormal conditions now prevailing in consequence 
of the war.’’ Similar advances have been granted at 
Barrow to remain undisturbed for twelve months. In 
most districts the advances are either 3s. or 4s. on time 
wages and 10 per cent. on piece rates. 





At the moment of writing the unfortunate strike of 
brassmoulders on the Clyde continues. The men have 
been strongly urged by no less prominent a labour leader 
than Mr. Barnes to submit their demand to arbitration, 
as the engineers have done; but at a meeting this week 
the men declared their strongest opposition to this course. 
This decision is in spite of the fact that the men have 
received a guarantee from the Board of Trade that any 
award made by the Arbitration Committee will not prevent 
them from seeking a further advance if increased prices 
warrant such action. 





At the close of last week an important arrangement 
with regard to riveting squads was arrived at between 
the Shipbuilding Employers’ Federation and the Boiler- 
makers’ Society. The circumstance that these men work 
in squads of three, and that the absence of one man means 
the idleness of the other two, has always been a source of 
great trouble in the shipbuilding trade in times of pres- 
sure. For several months negotiations have been pro- 
ceeding with a view to making up the shipyard riveting 
squads. In view of the war, the negotiations have been 
pushed forward, and a scheme has now been agreed to. 
The full text of the agreement, which is set out in the 
March report of the Boilermakers’ and Shipbuilders’ 
Society, is as follows :— 

(1) That the employers agree that markets for the 
making up of broken squads are desirable, and are pre- 
pared to assist in making them a success, and will be 
prepared to take the assistance of the shop steward when 
required. If there is any obstruction to the satisfactory 
working of the markets the district delegates should 
immediately report same to the firm. 

(2) That with the object of securing continuous working 
of riveting squads, apprentices shall where convenient 
be used temporarily to supply the place of absent riveters, 
holders-up or heaters. 

(3) That where a holder-up cannot be got, then three 
riveters must work in a squad. Where a riveter works 
as a holder-up, the employers shall supplement his wages 
as follows :— 

North-East Coast Practice-—9d. for one-quarter day ; 
ls. 6d. for first half-day; 2s. for three-quarter day ; 
2s. 6d. for full day. 

Clyde Practice.—9d. from start till breakfast hour ; 
ls. 6d. from start till. dinner hour; 2s. from breakfast 
hour till close of day ; 2s. 6d. for full day. 

(4) That the making up of broken squads be in the 
hands of the foremen. Members of the Society must in 
all cases accept the mates or boys allocated to them. 
Definite rates shall be arranged by the workmen in their 
respective districts for men and boys employed in squads 
for odd days or part of a day; such odd payments to be 
paid direct through the office and deducted from the 
earnings of the squad. The supplementary payments 
under clause (3) to be paid through the office. 

(5) When incomplete squads have any screwing up they 
can go on with they shall do so, and not leave the yard. 

(6) All men of broken squads must present themselves 
at the market within the yard and report themselves to 
the foreman. 

(7) The Boilermakers’ Society undertake to deal with 
any cases of breach of these regulations when brought 
to their notice. 








OBITUARY. 


CAPTAIN STEPHEN GARRETT. 


WE regret to have to record that amongst the officers 
killed at the battle of Neuve Chapelle on the 12th inst. 
was Captain Stephen Garrett, of the 4th Suffolk Regiment, 
Territorials. Captain Garrett was the third son of Mr. 
Frank Garrett, of Aldringham, and was a director of 
Richard Garrett and! Sons, Limited, of Leiston. He was 
educated at Rugby and at Trinity College, Cambridge, 
and was thirty-sixiyears of age. 
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to an extent sufficient to interfere with the action of the| In every new device designed for marine use w 
ROBINSON MARINE SUPERHEATER. superheater. The construction of the ends of the tube | always attach as much pimatbines in our own Sends 
where it bends over for the return is similar to that in| to the question of how the engineer is going to got 

In view of the remarks which we made in our annual | locomotives, the tubes being welded together and the ends | along with it as to the theoretical considerations, 
review of marine engineering at the beginning of this reinforced by metal welded on at the combustion chamber |The Robinson superheater shows that the designers 
year, we are now much interested to learn that the Super- 
heater Corporation, Limited, which controls the Robinson 
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Fig. 1—ELEMENT OF SUPERHEATER 
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question of superheating generally from the theoretical 
point of view, but we do think that there are points about 
this particular design of superheater which are worthy 
of notice. The superheater itself consists of a nest of 
elements fitted in the boiler tubes and leading into headers 
in the smoke-box much on the lines of the Robinson 
locomotive superheater, though there are essential differ- 
ences in details. Fig. 1 shows one of the elements of 
which the superheater is built up, and it is this part with 
which we mnst deal in considerable detail. One of the 
great features of the Robinson arrangement is that the Fig. 3—HEADER OF ROBINSON MARINE SUPERHEATER 
tubes, instead of being fitted with any form of nut, are 
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end in order to protect them from burning by the flue | have had the same considerations before them. In the 
gases. We queried the use of oxy-acetylene welding for event of a tube leaking or bursting, the cover is taken off 
this purpose, but it was pointed out to us that the weld 
has no vibratory stresses to stand, but only an internal 
test pressure of 1000 lb. per square inch, though it was 
admitted that very great care is required and only highly- 
trained men can be used for the job. The final shape of the 
spear head, as it is called, is shown by Fig. 2. The two 
parts of the tube are then further joined together by spot 
welding at two places in their length—as shown in Fig. 1— 
so as to keep them rigid, while below these distance pieces 
little supports are spot welded on to keep the element 
central in the boiler tubes. 

The header is shown in Fig. 3. It consists of a steel 
casting with two vertical chambers, one for saturated 
steam, with an inlet from the boiler, and the other for 
superheated steam, with an outlet to the engine stop 
valve, and each of these chambers communicates—as 
shown—with alternate compartments, into which the 











two ends of the superheater tubes are expanded, one of Toe Ewcineee Swain Sc 
the series of boxes being the outlet for the saturated steam 
and the other the inlet for the superheated steam. Fig. 4 Fig. 5—TOOL FOR REMOVING TUBES 


shows a neat arrangement of the header by which it 
forms the centre frame for the smoke-box doors, so that | and the faulty tube identified, and a plug or “dolly” A- 
the covers on the header are outside the smoke-box | Fig. 5—is then placed in the end of the defective tube in the 
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expanded into the header, a perfectly simple, well-known Mestng Surfaces = 2 Boilers 
and satisfactory plan, and only entailing difficulty on | | | — a — m4 soe 
account of the smallness of the tubes used, which calls 2 7 a ”  SiperheaterPipes»696 . - 
for expanders of very small size, which are, to put it ( io Working Pressure = /80 /bs per sg.in 
mildly, not so satisfactory as those with larger rollers. 3 
To meet this difficulty the ends of the tubes are swelled | | 
up so that in no case are they of less than lin. internal is Apna all Swain Se 
diameter at the part where they enter the header. The | 
smaller diameter pipe then leads away from the header Fig. 4-ARRANGEMENT OF ROBINSON MARINE SUPERHEATER 


and bends round into the boiler tube, the return for the 
superheated steam being carried back above or below it. | altogether ; thus the nuts are not exposed to the gases and | header, while what is called an “abutment piece’’ Bis fitted 
This has the great advantage of presenting a very small | a cover can be removed for the purpose of clearing out | over the corresponding tube on the opposite side of the 
surface for the deposit of soot and dirt, which, if the tubes passages in the header or expanding a tube without open- | header. The ends of the dolly and the abutment piece have 
are in the same horizontal plane, is liable to accumulate | ing the smoke-box doors at all. a slot cut in them, the object of which is to act as guides to a 
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wedge piece C, which is then inserted between the two and | 
driven in by a hammer. Thus the tube is forced out of | 


the tube plate by an even pressure all round it and no | 


damage is done to the end, and it can be replaced after 
repair. If the ship is at sea the hole is simply plugged 
by a bolt and nut and all can go on as before. It is, we | 
think, such little points as these that may lead to the | 
success or failure of any new thing introduced at sea. | 
Tho absence of any nuts or small parts exposed to the 
action of the gases and the ease with which the interior 
of the header can be examined also appeal to us. 

The company does not recommend an excessively high 
superheat, and this, of course, it has it in its power to 


control when it designs the apparatus in the first instance, | 


but the usual connection is made between the saturated 
and the superheated steam pipes to allow of some of the 
former being admitted to reduce the temperature of the 
superheated steam, and the same connection is in some 
cases made use of, if it be desired to put the superheater 
out of action. 








A NEW ELECTRIC OMNIBUS FOR YORK. 





Ar the invitation of Edison Accumulators, Limited, 
we recently inspected a new electric omnibus built for the 
Corporation of York. At the time of our visit to the 
company’s London showrooms in Duke-street, Piccadilly, 
the vehicle was ready to start for its destination, it having 
been decided in view of the present difficulties of getting 
prompt deliveries by rail, to send the vehicle to York by 
road via Hertford, Bedford, Kettering, Leicester, Derby, 
Nottingham, Mansfield, and‘!Doncaster—a total distance 
of 231.5 miles. We travelled on the omnibus as far as 
Highgate, and were thus afforded an opportunity of 
studying its performance in London traffic and of form- 
ing some idea of its hill-climbing powers. This short 
journey the omnibus covered in fine style. At Highgate it 
was left in the hands of the driver only, who proceeded to 
York, arrangements having been made beforehand for 
charging the batteries at different points on the route. 
Particulars of the current consumption during the run 
are not yet available, but the following details relate to a 
run to York with a vehicle of precisely the same type :— 
231.5 miles 
Variable, from hard-surfaced tar asphalt to 

rather muddy tarred surface in churned- 

up condition 


Distance travelled. 
Type of roads met with 


Route taken .. London to Hertford, Bedford, Kettering, 
Leicester, Derby, Nottingham,’ Mansfield, 
Doncaster, York 
Gradients .. .. .. .. From 1 in 6 (maximum) to 1 in 33 
Average speed for whole 
distance .. .. .. .. 8.85 miles per hour 
Ampére hour consumption 
permile .. .. 6.36 


Average watt hour output 

from battery per ton-mile 120 

Fig. 1 gives a general view of the omnibus, and it will 
be seen that it is of the single-deck type. The bodywork 
has been designed with a view to obtaining lightness com- 
bined with mechanical strength and also plenty of room. 
Unloaded the total weight of the omnibus with accumu- 
lators is something under four tons, which for an electric 
vehicle with a seating capacity of 22 passengers, is con- 
sidered a low figure. Following the practice commonly 
adopted on the Continent, the York electric omnibuses 
are run without conductors. Standard fares are charged 
over all routes, and it has been found possible for the 
driver to collect the money without unduly hindering the 
speed of operation. The door where the passengers enter, 
is, it will be noted, on the near side and close to the driver’s 
seat, and is opened and closed by a lever operated by the 
driver. Passengers pay their fares through a window on 
the driver’s near side. The bottom framework of the body 
is made of best seasoned oak and the vertical standards 
and pillars of ash. Side panels are of seasoned 
mahogany and the rear corner panels of hand-beaten 
mild steel. All the cells used for propulsion are housed 
in compartments under the seats, where they can easily 
be inspected. Of course the omnibus is fitted with 
Edison accumulators. the advantages claimed for which 
are now perfectly well known by our readers. The battery 
is composed of sixty-four A-8 type Edison cells, giving 
collectively at the five-hours’ discharge rate 72 volts, the 
capacity in ampére-hours being 300. With a single charge 
the vehicle will run 40 to 45 miles, with a loaded speed of 
from 10 to 12milesanhour. Thenormal charging rate is 60 


., | 


cells very effectively but also to be highly satisfactory 
from a mechanical point of view, the scheme entirely 
overcoming all vibration troubles. For ventilating the 
cells narrow sliding panels are provided underneath the 
side rockers of the body. 

ié* All the hoop sticks of the body are of the best seasoned 
ash. The roof is boarded with New Zealand pine, grooved 


of the live load is carried on the rear axle the variation of 
weight on the front springs is under all conditions of load 
small. The chassis consequently rides well. 

An exceptionally large steering wheel is fitted, and the 
steering gear, which is of the semi-reversible type, con- 
sisting of a steel pinion engaging a spur sector, is enclosed 
in a waterproof grease-filled malleable iron housing at 
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Fig. 2—ELEVATION, REAR VIEW, AND PLAN OF EDISON ELECTRIC OMNIBUS 


and tongued, and is covered with waterproof cloth bedded | 
in white lead and oil. As shown in the drawing—Fig. 
there are ventilators over each window. These ventilators | 
are made of glass, fitted in mahogany frames, and are 
arranged to open inwards. The seats are upholstered 
with spring cushions and spring squabs covered with the 
best Terry velvet. 

Energy for internal lighting is obtained from an auxiliary 


Swain Sc. 


the base of the steering column on the right side of the 
chassis. The wheels are of the artillery type with hickory 
rims and spokes, and they are fitted with solid rubber tires, 
guaranteed to give at least 12,000 miles of satisfactory 
service. For each wheel there is one single row and one 
double row of ball bearings, which are totally enclosed 
within oiltight hubs. A milometer is built into the front 
right-hand hub cap. There are two pedal-operated 
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Fig. 3—CHASSIS OF OMNIBUS 


battery consisting of six A 4 type Edison cells connected 
to a switch, which enables the cells to be put in series 
parallel with the main battery for charging, but dis- 
connected when the main battery is being boosted. Mazda 
lamps are employed inside the vehicle. 

We come now to the chassis, a plan of which is given in 
Fig. 3. The frame is composed of rolled open-hearth steel 
channel, hot riveted, and reinforced throughout its central 
portion by an inner steel 
channel with a hard wood 
filler, making a box girder 











construction of great strength 
and flexibility. The front 
axle is a low-carbon steel 
drop forging. The knuckles 
are forged from the same steel 
and are bushed with bronzc. 
The knuckle’ pins and 
knuckle arm pins are hard- 
ened and ground and fitted 
with grease cups. The knuckle 
tie-rods are adjustable at one 
end, and there are adjustable 
ball sockets at each end of 
the steering rod. The rear 
axle is hammer-forged from 
low-carbon steel. Brake post 
castings and spring seats 
are of malleable iron. The 
front and rear springs are of 
the semi-elliptic type and 
are made of high-carbon oil- 
tempered steel. To allow a 





Fig. 1—EDISON ELECTRIC OMNIBUS 


ampéres for seven hours. It is possible, however, by giving 
the battery short boosting charges to increase the mileage 
considerably. To separate the cells from one another a 
new system has been introduced. A steel button is welded 
to one of the sides of each container, and this fits into an 
insulated recess in the side member of the hardwood 
crate, This arrangement is said not only to insulate the 


wide throw for the front 
wheels and to facilitate “lock- 
ing over” the front springs 
are mounted under the frame. 
The rear springs, on the other hand, are mounted outside the 
frame, so that the load is carried close to the wheels and a low 
frame is so obtained. Auxiliary coil springs bolted to the 
frame over the rear axle make contact with a plate on the 
rear axle when the vehicle is half loaded. As these auxiliary 
springs carry part of the live load the bouncing when the 
vehicle is underloaded is minimised. Moreover, as most 


brakes, each provided with a triangular ratchet lock. 
One pedal operates a raybestos-lined internal-expanding 
self-centering shoe on the pinion or jack shaft, and the 
other controls similar shoes within the rear drums. All 
brake rockers and shafts work in bronze bushings, which 
are lubricated with grease cups. 

Power is transmitted from the motor to the differential 
countershaft by a flat tempered steel blade flexible and 
self-aligning. It is fitted with bronze-bushed eyes working 
on hardened and ground pins and lubricated with grease 
cups. At the motor end is a large square slip joint, which 
is hardened and ground. Shocks at starting and stopping 
are said to be cushioned, which not only decreases the 
current drawn from the battery but also increases the life 
and efficiency of every part of the vehicle. There are no 
universal joints to wear nor chains to stretch. The 
differential is of the bevel gear type and is mounted on 
Hyatt roller bearings. Ball bearings take the thrust, 
and, like the roller bearings, they run in oil. The 
bevel pinions and the bevel crown wheel are of hard- 
ened nickel steel, and the pinion shaft is carried on 
a double row of ball bearings. Power is transmitted 
from the jack shaft to the rear driving wheels by sprockets 
and roller chains. To secure good efficiency, quiet running 
and long life the sprockets have been given a large dia- 
meter, and they are very accurately cut. Those on the 
jack shaft are combined with the brake drums, thus 
giving simplicity and durability and a large braking 
surface. 

The motor, a series-enclosed machine, is specially de- 
signed to give maximum efficiency when working with 
Edison accumulators, the characteristics of which, of 
course, differ somewhat from those of lead cells. The 
field and armature windings are well protected and cannot 
be damaged by oil or water. Normally the current taken 
is 40 ampéres at 72 volts, and the speed is 900 revolutions 
per minute. Every care has been taken to make the 
motor thoroughly reliable and the parts as accessible as 
possible. It has a large slotted commutator corresponding 
to the commutator on a railway motor, and it works, of 
course, with fixed brushes. The entire weight of the 
motor is carried on the frame. 

For controlling the vehicle a continuous torque drum 
controller, giving five forward and two reverse speeds, 
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is employed. It is placed under the hood in front of the 
dash, where it can easily be inspected, adjusted and lubri- 
cated. To prevent the springs overheating when heavy 
currents are flowing the fingers are shunted with copper 
strips. The driver operates the controller with a handle 
above and concentric with the steering wheel, a forward 
movement of the handle making the vehicle move ahead 
and a backward movement causes it to reverse. An 
ampére-hour meter, a safety switch and lighting switches 
are also placed under the hood. The safety switch can 
be placed in three positions, marked ‘ charging,” “‘ off” 
and “ running,”’ and the key is removable only in the off 
and charging positions. Al] resistances are carried under 
the front end of the frame, where they are very accessible. 
They consist of grids composed of a special high-resistance 
alloy. The dial of the Sangamo ampére-hour meter is 
inset in the dash, and is in full view of the driver. As 


the points left in some obscurity. All local engineers 
know is that some one person—probably an engineering 
superman—is to be appointed ‘‘ to determine the principle 
upon which compensation should be paid.” It is uncer- 
tain whether a general rule is to be laid down or whether 
the “principle” to be determined is to be defined by 
consideration of the facts in each particular case. But 
the Government will receive the cordial co-operation of 
all Midland manufacturers who have works and plant 
which can be adapted to the making of war material. 
The local engineering and metal industries have already 
applied themselves to Admiralty and War-office work 
to such an extent that there is probably no great scope 
now for extension; still anything additional that can be 
done will be done willingly, and the best possible use will 
be made of plants and works staffs for the purpose. It 
is thought in some circles that the Government may desire 
to adapt the engineering and repair departments of con- 





the battery is charged its pointer advances in a clockwise 
direction, and returns towards zero as the cells are 
discharged. When the batteries are on charge the instru- 


ment registers actual ampére-hours, and the charges made | 
for current can therefore readily be checked. Connection | 


between the motor and-controller—see Fig. 4— is made by 
a special six-conductor submarine-type cable of stranded 
copper wire. The accessories comprise two electric dash 
lamps, one electric tail lamp, a hub milometer, a Klaxon 
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cerns outside the metal working trades, but the gains of 
the services from this step at any rate would, it is noted, 
be small. The view taken by Midland manufacturers 
is that there is little manufacturing capacity left in this 
| part of the kingdom for the Government to commandeer 
| under the new powers which it has obtained from Parlia- 
ment. Here and there there may be some small works or 
departments of works which can be reorganised. But for 
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Fig. 4—PLAN OF CONNECTIONS FOR EDISON OMNIBUS 


warning signal, charging plug, and a complete kit of tools 
and lifting jack. Provided the cells are operated and 
attended to according to printed instructions, the company 
guarantees them to maintain 100 per cent. of their rated 
capacity for a period of four years. In the following table 
the leading dimensions are given, the letters corresponding 
with those on Fig. 3 :-— 

A. Wheel base lift. 6in. 

ie ee ee ee eee eee 

C. Maximum body width between wheels .... .. 4ft. Sin. 

PD. Distance from driver’s seat toend of frame .. .. 12ft. din. 

E. Distance from rear of battery-box to end of frame 10tt 


Height of frame from ground 2ft. Sin. 
F. Width of frame eet ee 3ft. din. 
G. Overall length of chassis 17ft. 10in. 
H. Overall width of chassis 6ft. 7Zin. 


Weight of complete chassis without Edison battery 4026 Ib. 


The makers consider that from the standpoint of economy 


this type of vehicle has distinct advantages over petrol | 


| the most part those works which are not already working 
at topmost speed for the Government have been deserted 
by their workpeople, who have gone to the firms which are. 
The Government, it is understood, during the past several 
months has given financial help to manufacturers who 
were prepared to increase the capacity of their works and 
plant. The Coventry works engaged in the production 
of munitions of war are finding plenty of work and over- 
work. Coventry has already done so much in adapting 
its workshops to war output that the new legislation will 
not have so large an effect there as it will in some other 
engineering centres of the country. Still, it is admitted 
that even in Coventry there are some factories which 
could be made available and the commandeering of the 
machinery of these must lead to motor manufacture for 
private customers being held up. Heavy lorries are still 

| in great demand for both the services, and motor cars are 
also pressingly wanted for the same. 


vehicles, and that corporations desiring to start a few | 


omnibuses with a view to testing the commercial possi- 


bilities of mechanical transport would be well advised to | 
give the Edison system a trial. Orders have recently | 
been received for this type of omnibus from West Brom.- | 


wich and Loughborough, and quite a number of other 
municipal bodies and omnibus companies are considering 
their adoption. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
The Engineering Trades and Government Action. 


THE action of the Government in taking powers 
to commandeer such means of production throughout 
the United Kingdom as it may deem requisite for the 
provision of war armaments, and Lord Kitchener’s 
serious pronouncement in the Upper House this week 
respecting the delay in the supply of munitions, eclipse | 


in importance all other matters in the engineering trades | 


of Birmingham and the Midlands at date. It is seen 
hereabouts that much of the present difficulty has arisen 
from the circumstance that no one realised until a com- 
paratively recent period that our arsenals would be 
called upon to supply not only our own forces, but in a 
very large degree those of the Allies also. One other 
point has surprised even Midland experts, and that is 
the enormous expenditure of artillery and munitions. 
It is clearly proper that the Government should be in a 
position to avail itself of all industrial manufacturing | 
resources at present serving non-national ends. Birming- 
ham master engineers are much more anxious about 
saving the country than making profits just now. Indeed 
they express themselves as prepared to make any and 
every sacrifice if the anxiety of the State concerning the 
timely provision and delivery of munitions of war can be 
removed. Engineering firms here are agreed that it has 
now become absolutely necessary to mobilise the industrial 
resources of the country, in a systematic manner; for 
no one can say that resources have been employed hitherto 
to the greatest possible advantage. It is recognised with | 
satisfaction by engineers that the new Act gives the | 
Government power to make compensation to owners of | 
works whose financial interests are adversely affected by 
the suggested works-commandeering. But this is one of 


Serious Hindering of Contracts’ Output. 
Lord Kitchener’s serious warning has this week 
compelled prominent notice to be taken of complaints 
that for some time past have been gathering force in this 
district of serious loss and delay incurred in the production 
of war materia] through the existence of “ slackers’ and 
drinkers among the workpeople. Investigation of these 
allegations prove conclusively that they have sufficient 
foundation to need exposure. The military authorities 
| themselves have brought the increased drinking habits 
of the workmen under the notice of the Birmingham magis- 
trates—stronger evidence than which as to the existence 
of the evil could not be adduced. What has been and is 
| going on is that a large number of men find themselves in 
| receipt of higher wages than ever before in their lives. 
They have been working overtime for some months and 
are becoming physically and mentally jaded. As a relief 
drinking is resorted to, and employers state that in far 
too many cases the early morning glass is taken and with 
the second glass comes the decision to postpone making 
a start until after breakfast. The result is that probably 
no work at all will be done that day. Unfortunately, so 
interdependent is labour nowadays that one man’s absence 
may cause half a dozen to be idle, and the absence of one 
or two men may even upset a whole department. 
** Although every opportunity has been taken to show the 
men how important it is that the largest possible output 
should be made,” said the head of one of the chief Birming- 
ham motor manufacturing companies this week engaged 
upon War-office contracts, “work is constantly being 
held up by the failure alike of mechanics and labourers 
to turn up in the mornings.’”’ The chairman of one of the 
most important munition firms states that from 5 per cent. 
to 10 per cent. of the operatives at his very important 
works are working irregularly, and that he is convinced 
that drinking is at the bottom of the trouble. A prominent 
firm of brass manufacturers declare that ‘‘ unless prompt 
steps are taken the present trouble may assume more 
formidable proportions within a very short time ;” while 
another large Birmingham manufacturer expresses the 
view that the War-office will not obtain the full supplies 
it wants “ until the Government fix a minimum working 
week and enforce it.”” He suggests that with the present 
high wages the workmen “ might very properly be asked 
to make sixty hours per week in the national emergency.” 
It is the general view of employers, I may add, that the 
magistrates should impose a considerable restriction upon 
the drinking hours of the community at each end of the 
day, as likely to prove one of the greatest measures of 
assistance manufacturers could receive. The offer by the 
Admiralty and War-office of special rewards to time- 
keeping workmen, not necessarily monetary rewards, might 
also, it is pointed out, do something to encourage staffs 
to work regularly. Certain local firms state that they have 
themselves decided to set aside considerable sums of 
money to be distributed at the end of the war to those 
workpeople who have made good time. Another step 
which it is thought might lessen the existing evil is the 
expediting by the War-office of the issue of its promised 





badges to men working on Government contracts, and it 
seems that in despair of waiting for these some Birmingham 
firms are now giving out private works badges to the men 
with a view of encouraging them. 


The Steel Trade. 


There would be no surprise if Government contr] 
were carried much further than at present in some of the 
Midland steel works. If the production of munitions is ty 
be greatly increased there will obviously be still heavier 
demands upon the steel bar branch and some other steve] 
departments. Steel makers are now so pressed with busj- 
ness that they are rejecting orders which do not readily 
fit in with their general scheme of production, and it js 
probable that if larger claims are to be made upon the 
output for Government workshops, some measures may 
be necessary to ensure that private traders who have under. 
taken War-office and Admiralty contracts shall not be left 
without supplies of raw material. Some further orders are 
already reported from Government departments. At one 
works, whose owners were requested soon after the war 
began to consider the production of heavy plates, having 
adapted a portion of the works, some orders have now, it 
is stated, been received. These will provide for an active 
output. All descriptions of rolled steel are still very stiff 
in price. The incoming supplies of American steel are jot 
of sufficient magnitude appreciably to relieve the stringency 

—and owing to the intermission of shipping communica. 

tions very little new business is being placed with Trans. 
atlantic houses. It is remarkable that many Midland 
producers are not paying any heed to the Association price 
minima when asked to quote for orders. Practically all 
consumers who want to place business for prompt delivery 
have to concede a substantial premium. Advanced 1(s, 
on the week, angles now stand nominally at £8 17s. (d., 
though it is quite impossible to place orders for early 
delivery at this figure. Plain plates are also advanced 
10s. per ton on the week. Quotations for joists are on the 
£8 10s. basis, and the market expects an early intimation 
of a substantial advance on the part of the Association. 
Quotations are a little steadier for steel half-products. 
There is not quite the same variation in prices for billets 
and sheet bars as has been the case at recent markets. 
These descriptions are now about on the same level as to 
value. Bessemer sorts were to-day—Thursday—quoted 
on Birmingham Exchange £6 17s. 6d. to £7 2s. 6d., and 
Siemens open-hearth steel £7 to £7 7s. 6d., with several 
firms up to £7 10s. Small lots of American billets were 
offered at £6 17s. 6d. to £7, but high freights and the 
difficulty of obtaining deliveries continue to ward off the 
danger of serious competition from overseas. 


Manufactured Iron Trade. 


Manufactured ironmasters complain that they 
are so hampered by the irregular delivery of coal and 
raw materials that they are unable to keep up with their 
engagements. They have a large number of orders on 
their books, and in the circumstances are indisposed to 
undertake fresh obligations except at maximum prices. 
Numerous inquiries were opened this afternoon which at 
present cannot be entertained. Most of the works have 
orders which cannot be cleared until next quarter, and 
prices give no indication of ease. The advance of marked 
bars to the new “standard” of £9 10s. has imparted 
additional strength to other classes of bar iron. The 
makers of best iron are very busy, and have but little 
output to dispose of, and the North Staffordshire rollers 
of crown bars are holding out for £9, though the northern 
markets are being supplied at £8 15s. There is more 
strength in the South Staffordshire merchant bar trade, 
and £8 12s. 6d. to £8 15s. covers most of the quotations. 
Gas strip, for which the demand continues good, is sold 
at £8 10s., though many makers would probably entertain 
an offer of 2s. 6d. less. Hoops are £9 to £9 10s.; slit 
nail rods also £9 10s.; small angles, £9 to £9 5s.; black 
sheets, £9; cold rolled plates, £11; and black plates, 
£12 per ton. An advance of 30s. per ton has been declared 
on telegraph wire ; and ironworks forge and mill castings 
have been advanced 10s. per ton. The galvanised sheet 
trade is stagnant, comparatively speaking. A few sales 
are being made for the home trade, but exports show no 
improvement, being hardly a third of the normal. The 
diminution of trade in this branch already represents 
over a million sterling for this year. With sheet bars at 
something like £7 to £7 5s. and spelter at £46 delivered 
Birmingham, sheets cannot be made at present prices, 
which are £14 f.o.b. Liverpool for 24 gauge corrugated 
sheets and £14 10s. for the home trade. It is most sur- 
prising that billets and bars are commanding higher 
prices than the finished bars fetched before the war. 


Pig Iron Market. 


In the pig iron market to-day—Thursday—in 
Birmingham a number of quotations were suspended. 
Makers stated they could neither get cokes, coal nor iron- 
stone to enable them to fix extended deliveries of iron to 
ordinary customers, and they would undertake no new 
business with fresh customers. Pretty general advances 
in pig iron were noted, due entirely to the rather alarming 
increase in the quotations for coke. Northamptonshire 
gray forge iron was fully 2s. stronger than recently. Two 
weeks ago a good order could have been placed at 56s. 6d., 
the minimum quotation now was 58s. 6d., and most firms 
were up to 60s. Business in some Derbyshire forge irons 
was stated to have been done on the market at 63s. 
delivered works, though the price was exceptional. Several 
of the Derbyshire firms were off the market for the time 
being, but 61s. and 62s. covered the quotations of others. 
South Staffordshire cinder pig iron was advanced ls. to 
Is. 6d. per ton to 56s., and part-mine was very firm at 
60s. No change was made in cold blast and other high- 
grade local irons. 


North Staffordshire Iron and Coal Trades. 


Consumers of finished iron in North Staffordshire 
are still disinclined to come into the market except for 
immediate requirements, and the demand from local iron- 
masters is not strong. There is a considerable variation 
in the price of crown bars, for whilst some makers are 
demanding £9 a ton, others to-day were prepared to quote 
at £8 10s. delivered. Similarly, iron plates were quoted 
at £9 10s. per ton, although in some quarters £10 per ton 


aa me = 


ae lt te oe ek a i ae 








Marcu 19, 1915 





THE ENGINEER 


289 








—— 





js being asked. The price of pig iron has advanced, and 
the demand is stronger, but more of the metal is being 
smelied for consumption here than for outside sales. 
Coal of all classes is in brisk request at the advanced prices, 
and some manufacturers are experiencing difficulty in 
obtaining regular and adequate supplies of fuel. 


Wages. 

A threatened strike among unskilled workers in 
the engineering trade at Coventry has been averted, the 
employers having conceded advances of wages. An 
advance of Is. has been given all round to workers in the 
wrought iron tube trade of the Birmingham and Stafford- 
shire districts, and to men who have had no advance 
since 1913 a further shilling has been put on to the wages. 
Wages in the nut and bolt industry have been advanced 
by 5 per cent. this week. 


Railway Traffic Congestion. 


The congestion on the railways has been accen- 
tuated. Many manufacturers have found it impossible 
to get any of their output away. Firms which are being 
pressed by the Government for deliveries, and which have 
worked extensive overtime to produce the goods required 
promptly, have the chagrin of accommodating them in 
congested warehouses almost for weeks together. In 
some cases this week the carriers have collected goods and 
then actually brought them back to the works from the 
depot with the explanation that ‘“ the railways were not 
accepting goods for the district to which they were con- 
signed’? Government contractors are hoping for some 
relief when the Midland depét for the collection and 
organisation of war material is in working order. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Prices Advancing. 

THERE is a strong feeling in pig iron, especially 
hematite, which continues to advance. There is little or 
no Scotch iron obtainable hers ;_ prices are quite nominal. 
Derbyshire and Middlesbrough were Is. to Is. 6d. per ton 
higher. Steel of all classes ruled strong, and _ locally 
inquiries have to be accepted for prompt delivery only. 
Manufactured copper is advancing, but there is little 
change at the moment in spot quotations. Sheet lead and 
tin ingots are higher. 


Quotations. 


Staffordshire No. 3 foundry, 63s. to 64s.; North- 
amptonshire, 68s. 9d.; Derbyshire, 67s. 6d.; Middles- 
brough, open brands, 70s. Scotch, nominal: Gartsherrie. 
78s. 6d.; Glengarnock, 78s. 6d. to 79s.; Eglinton, 78s. 6d.; 
Summerlee, 80s. 6d., delivered Manchester. West Coast 
hematite, 96s. 6d.; East Coast ditto, 93s. 6d., both f.o.t. 
Finished iron: Bars, £9 5s.; Lancashire hoops, £10 5s.; 
Staffordshire ditto, £10 5s.; sheets, £9 12s. 6d. Steel: 
Bars, £9 5s.; steel hoops, £9 15s.; plates for tank, girder, 
and bridge work, £9 2s. 6d. to £9 5s.; English billets, £7 
to £7 5s.; cold-drawn steel, £12 10s. Copper: Sheets, 
strips, &c., £86 per ton; small lots, 103d. per pound ; 
rods, £86 per ton; small lots, 10d. per pound; tough 
ingots, £71 10s.; best selected, £72 10s. per ton. Copper 
tubes, 112d.; solid-drawn brass tubes, 10d.; brazed brass 
tubes, 11#d.; condenser tubes, 103d.; condenser plates, 
9}d; rolled brass, 9}d.; brass turning rods, 84d.; brass 
wire, 9}d.; yellow metal, sheets, 84d.; rods, 9}d. per 
pound. Sheet lead, £26 15s. per ton. English tin ingots, 
£192 6s. per ton. 


The Lancashire Coal Trade. 


There was a fair attendance at yesterday’s market, 
but the feeling generally was quieter as compared with the 
last few weeks. House coal was in smaller demand and 
there was some easing in outside prices, although in 
Lancashire official quotations are adhered to. Slack and 
engine fuel is not in sufficient supply to meet demand. 
Shipping trade brisk. Quotations :—Best Lancashire 
house coal, 18s. 6d. to 19s. 8d.; good medium, 17s. to 
17s. 10d.; domestic fuel, 14s. 3d. to 15s. 3d.; screened steam 
coal, 12s. 6d. to 14s.; slack, 9s. 6d. to 11s. 6d. per ton at 
the pit. 


War Bonus for Corporation Workmen. 


A conference of chairmen and deputy chairmen 
of the various committees of the Manchester City Council 
last week decided upon the terms of the proposed war 
bonus for the Corporation workmen. This will amount to 
2s. per week to every adult worker receiving less than 
40s. per week, subject to the following provisions :—The 
workman’s normal weekly wage and bonus combined 
shall not exceed in any one week 40s.; the bonus shall 
be subject to a reduction in case of loss of time, except 
in the case of sickness or other cause satisfactory to his 
committee ; in case the worker has had his wage advanced 
this year by an amount less than 2s. the war bonus allowed 
will be the difference between the amount of the advance 
and the sum of 2s. This allowance will not extend to 
workers under the Education Committee, pensionable 
members of the police force and fire brigade, workers 
receiving board as well as wages, men with the colours, 
or those whose wages have been or will be increased this 
year by the amount mentioned, or to skilled workers 
who may receive an equal provision as the result of a trade 
arrangement. 


Recruiting Amongst Engineers. 


; Considering the remarkable activity which exists 
in the engineering trades and the amount of work in hand 
for the “‘ services ”’ in this district, it is searcely surprising 
that recruiting for*the County Palatine engineers is pro- 
ceeding slowly—too slowly for the War-oftice. I under- 
stand that the Manchester Chamber of Commerce has 
issued a circular letter to firms not engaged on Government 
work, urging them to encourage their men to enlist as far 
as possible. Unfortunately, this course was adopted in 





the early days of the war, when trade prospects appeared 
to be bad, and the Engineers’ Club rendered material 
assistance in raising over 1100 men for the Royal Engineers 
and other branches of the service. Such large firms as 
the British Westinghouse Company, Mather and Platt, 
and the large cotton firms, have already helped to supply 
a very large proportion of the 75,000 men taken from the 
district. I should like to suggest to the recruiting 
authorities that a splendid field for their activities is pre- 
sented in some of the outlying towns where the textile 
industry is slack. At a football match held within 12 miles 
of Manchester recently there was an attendance of 42,000 
spectators, largely composed of men working short time 
and who could be very well spared to help the men in the 
trenches. 


Lord Kitchener and the Trade Unions. 


Lord Kitchener’s views regarding the restric- 
tions imposed by the trade unions are amply shared by 
most engineering employers in this district, who find 
much difficulty in maintaining anything like the output 
which their wages bills justify. In this district excessive 
drinking does not seem to be the cause of slackness so 
much as indifference on the part of many of the men and 
the fear of setting up a higher standard of production 
which they might be expected to continue when the demand 
for war material has ceased. The offer of the masters of a 
3s. war bonus has, I understand, not yet been definitely 
accepted, but the masters are very firm that this is the 
limit of their concessions. Judging by the bonuses offered 
in other districts and by that to be offered by the Man- 
chester Corporation, no increase can reasonably be 
expected. With regard to the drink question, the Chief 
Constable of Manchester is being urged by prohibitionists 
to recommend the earlier closing of public-houses, but does 
not see the necessity for taking this drastic step, and it 
must be allowed that convictions for drunkenness are now 
rarely heard of in the police courts. What is wanted 
amongst the artisan class of this district is a fuller realisa- 
tion of the extreme urgency of the work which they have 
in hand. It ought not to be necessary to award “* medals 
for good conduct,” nor do I think that such rewards would 
be regarded with much favour by the average Lancashire 
mechanic. 


Labour Troubles at Sandbach. 


At the steam wagon works of Fodens Limited, 
where about 1100 men find employment, there is a possi- 
bility of deplorable labour troubles. This firm has been 
extremely busy for some time producing steam wagons 
for the use of the military forces, and owing to the great 
pressure brought to bear upon the firm by the mechanical 
transport department to expedite the work in hand, it was 
decided to pay the men a bonus on each complete machine. 
This bonus averaged out at about three shillings per head 
per week. Since, then, owing to the increased cost of living 
the firm gratuitously raised the wages of the men by a 
further two shillings per week. The men are, however, 
still dissatisfied, and are demanding an increase of a further 
three shillings, failing which they are threatening to 
strike. The Foden works have developed in quite a remark- 
able manner, the number of men employed having grown 
from about 80 some twelve years ago to 1100 at the present 
time, and out of this number about 400 are trade unionists, 
who are said to be the ringleaders in the present discord. 
Everything in reason seems to have been done in the past 
for the comfort and well-being of the workpeople. The 
shops are up to date, and about 100 cottages have been 
built by the firm for the accommodation of the workers, 
and these are let at rents ‘much below those paid in most 
manufacturing towns, good cottages being available for 
3s. 9d. per week. There seems to be an idea prevalent 
among the artisan class that engineering firms are making 
immense profits out of the Government contracts, although 
in most cases this is not the case, and I am assured that 
the price obtained for steam wagons by Messrs. Foden is 
the same from the War-office as from private users. 


BARROW-IN-FURNEsS, Thursday. 
Hematites. 


There is a steady tone in the hematite pig iron 
market for this district. Makers are experiencing a full 
demand for their iron and are doing a satisfactory business. 
Prices are firm with a tendency to lift, and are a trifle higher 
on the week. Mixed numbers of Bessemer iron are 
quoted at 96s. 6d. per ton net f.o.b. Special brands of 
iron are at 102s. to 103s. per ton. Warrants are idle at 
82s. 6d. per ton net cash. Industrially there is marked 
activity throughout the whole district and a large output 
of metal is being maintained. The whole of the iron 
produced is going into immediate consumption and a big 
lot of it is being used locally. There are in all twenty- 
three furnaces in blast. Makers without exception are 
well off for orders. The general position is one of strength, 
and there is every reason to look forward to a continuance 
of this busy state of affairs. 


Iron Ore, 

The iron ore trade is well employed and a big 
output of metal is being maintained. Good average native 
sorts of ore are at 23s. to 25s. per ton and the best sorts 
are at 32s. 6d. per ton net at mines. Spanish ores are in 
steady demand at 27s. 6d. to 30s. per ton delivered. 
The importations into Barrow have been quiet during 
the past week or so. 


Steel. 

The steel trade is well employed in every depart- 
ment. The output of rails at Barrow and at Workington 
is well maintained. Some of these are for home railways, 
and sections are also being rolled for overseas account. 
The plate mill at Barrow is busy and the departments on 
war material are well employed. Hoops and billets are 
also occupying attention. The general demand for steel 
is steady. Heavy sections of rails are in fair request at 
£7 to £7 5s. per ton. Light sections are at £8 to £8 10s. per 
ton, and heavy tram sections are at £8 per ton. For steel 
shipbuilding material there is a good demand on local as 
well as general home account, and ship plates are at the 
advanced rate of £9 to £9 2s. 6d. per ton, with boiler plates 
at £9 15s. to £10 per ton. Hoops are at £10 5s. and billets 
at £6 12s. 6d. per ton, and both are in fair request 





Shipbuilding and Engineering. 


These trades present no new features. 
department is well employed. 


Every 


Fuel. 


There is a full demand for coal, good steam sorts 
being at the high rate of 21s. per ton delivered. For coke 
the demand is brisk, with East Coast qualities at 20s. to 
23s., Welsh sorts at 17s. 6d., and Lancashire coke at 17s. 
per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


More Advances. 

In explaining a week ago the many changes 
which had just been made in the rates of wages, I men- 
tioned that two sections—the Sheffield branches of the 
British Steel Smelters’ Association and the Iron, Steel 
and Metal Dressers’ Trade Society—had not then come 
to an agreement with the employers. There were special 
meetings of both sections on Sunday, and the members of 
the latter, known as “ fettlers,”” unanimously accepted 
an offer made to them. The terms of the offer included 
an advance of 3s. 6d. per week for day work and of 10 per 
cent. on piece rates, the agreements to run concurrently. 
Regarding the steel smelters, who asked for a permanent 
advance of 7s. 6d. per week—not a war bonus, such as 
the other increases in wages had been—it is understood 
that one large works met the men’s representatives with 
the result that an agreement was drawn up under the 
terms of which considerable advances in wages were con- 
ceded by the employers. These advances are not to be 
regarded as war bonuses, but are subject to twelve months’ 
trial, at the end of which period they may be cancelled 
by three months’ notice given either by the firm concerned 
or the men. What the exact amount of the advance is, 
was not make known, but the men seemed quite satisfied 
and other firms, presumably, will come more or less into 
line. So for the present the long list of demands on the 
part of the men appears to have come to an end, though 
for how long nobody knows. The employers have acted 
in a very generous spirit throughout, though it is not 
surprising that there remains in their palate the unpleasant 
flavour of unreasonably big demands at a most incon- 
venient moment so far as some sections of labour are 
concerned. Take the moulders, for instance. The wages 
paid to these men, dating from the advance which followed 
the strike of a year or so ago, were higher, I believe, than 
those paid for similar work anywhere in the country. 
Yet last week their claim for special consideration in 
consequence of the higher cost of living was prominent 
amongst the others, and they were the first to receive an 
advance of 4s. or 5s. a week, bringing their weekly wage 
up to about 48s. It is not a permanent increase, but only 
for the duration of the war, yet they are now demanding, 
it is understood, that all overtime rates must be based 
upon the war advance, not upon the normal wage level. 
This request also has been apparently conceded by the 
employers, some of whom, however, have their own 
private views of any body of men so very eager to snatch 
a personal advantage, when so many of their fellows are 
serving uncomplainingly in the trenches at very litile more 
a week than the moulders are earning a day. The men’s 
contention—their standing argument—is that the em- 
ployers are simply coining money for themselves and the 
shareholders. 


Lord Kitchener and Sheffield. 


** You cannot emphasise too strongly the fallacy 
of such a statement,” said a director of one of the large 
works here, in conversation with me this week. ‘“‘ So far 
as our people are concerned, we deal with the Government 
in all contracts as if times were perfectly normal, the 
understanding being that relief is accorded us to meet 
differences in the way of higher cost of raw material 
directly brought about as a result of the war. Thus, if 
profits are larger it is only because of the vastly increased 
output, and these extra profits are more than absorbed 
by the big expenditure on new plant, in higher wages, in 
payments to the dependents of men gone to the front and 
other ways incidental to the prevailing conditions.” The 
increase in wages will mean to one firm alone a matter of 
£40,000 per annum extra, so that taking a group of the 
leading houses here one can easily see an extra £300,000 
a year at least going out in wages. It is rather too early 
to say much about the effect of the Government plan for 
organising those steel works, suitable for War-office or 
Admiraity contracts which have not so far done anything 
in that way, or Lord Kitchener’s scheme for the Govern- 
ment control of the armament works. So far as Sheffield 
is concerned, there seem very few firms indeed of any 
importance at all that are not already busily engaged with 
the Government direct or through the armament works 
by way of sub-contracts; whilst with regard to the 
armament firms themselves, I have very good grounds for 
saying that whatever further control the Government 
might exercise, it is next to impossible to increase the 
output until certain extensions, now rapidly nearing com- 
pletion, are ready for operations. Every department is 
being run day and night, seven days to the week, at the 
highest pressure, and, generally speaking, the men are 
working splendidly. I am not, perhaps, telling a secret 
that should be kept when I say that Lord Kitchener does 
not rely upon hearsay evidence about the Sheffield works, 
but is himself acquainted with the interior of the arma- 
ment establishments, though that acquaintance is neces- 
sarily a brief one. Still, the fact remains that he has, 
I believe, seen things as they really are, and has observed 
the earnest, untiring manner in which Sheffield workmen 
are answering their country’s call for armaments and 
munitions. 


The Easter Holiday Question. 


Mention of the big extensions which some of 
the firms will have in working order almost immediately 
reminds me of the fact that any steps which the Govern- 
ment can take in the provision of more labour will be 
exceedingly welcome, for even with the existing accom- 
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modation it is no mean task for those responsible to keep 
the number of employees up to war establishment. What 
are chiefly required are turners and fitters, just the men 
most difficult to obtain. Almost every day, however, men 
are coming from agricultural districts, from works which 
are for various reasons being hit by the war, and elsewhere, 
and are never refused. They are unskilled to-day, but 
under the present enormous pressure men with moderate 
intelligence rapidly become semi-skilled. Then I should 
say there are now about 500 Belgians employed in the 
munition departments. These men come from the Liége 
district of Belgium and are generally highly skilled, 
having been trained in some of the finest armament works 
in the world. Their assistance is invaluable at this junc- 
ture, and they are working well. Regarding the Easter 
holidays, the chief firms here, taking the cue from Wool- 
wich, are restricting the stop to the very minimum, and 
it may be taken for granted that not an hour more than 
one day—either the Saturday or the Monday—will be 
officially permitted. I say “ officially ’’ because there is 
always the danger that men earning big wages and finding 
themselves in a position to enjoy a little relaxation may 
be tempted over the bounds. So long as they keep going 
the strain, although great, is fairly easily borne, but any 
decided break in the daily routine may temporarily 
unsettle them and cause serious delay in output. The 
men themselves recognise that fact, and seem quite willing 
to co-operate with the employers in curtailing the holiday 
as much as possible. On the other hand, the pressure is 
so great upon the employees and the wear and tear so 
severe upon the engines and machinery that a day’s rest 
properly utilised would be a very good thing, for since 
July there has been practically no chance of overhauling 
machinery which has been running day and night at high 


speed 


Round the Works. 


Looked at from a general point of view, the 
trade position here is very extraordinary. After having, 
in response to the urgent representations of the Board of 
Trade department, turned seriously to the task of captur- 
ing markets hitherto dominated by Germany, and in 
many instances specially adapting their works to the 
purpose, manufacturers find that those efforts must for 
the present be largely abandoned. Representatives of 
important works tell me that their ordinary markets, as 
well as the new ones just opening up to them, are simply 
being neglected in the interests of Government require- 
ments. A deaf ear has to be turned to really tempting 
offers on both home and foreign account. Immense 
volumes of trade could be picked up which have thus to 
be allowed to pass, and the United States, of course, 
stands to benefit chiefly. So far as forging plant for rough 
heavy shell-making and machine and other tools are 
concerned, needed in the execution of Government work, 
the demand is great and must be attended to, though 
deliveries are not always as good as users would desire. 
The urgent need of steel billets and bars has sent orders 
to the United States, although freights and shipments do 
not give much encouragement to the placing of such 
orders in that quarter. A more interesting report is 
that some of the Belgian steel works have been permitted 
to resume ordinary operations, even to the extent of 
exporting steel products. The statement is made that 
the British Government will licence imports from this 
direction under certain conditions, and the development 
of the idea is being awaited with very considerable interest. 
In the way of new oversea business, bookings include 
fair tonnages of steel from Shanghai, Singapore and 
Milan, saws for Kobe, Bombay and Savanilla, pick-heads 
for Capetown, files for Singapore, Buenos Aires and 
Rangoon, cutlery for Falkland, Colombo, Winnipeg and 
Inayaquil, tools for Rio de Janeiro and Sierra Leone, 
hammers for Nagasaki and Rio de Janeiro, electro-plate 
for Valparaiso, springs for New York and adzes for 
Calcutta. 


Shell Making. 


The tonnage and variety of shells now being 
turned out in the Sheffield district is, of course, stupendous, 
but that information is the sort of thing about which the 
less said the better in these days. The important point 
is that they are being made, and at a rate which had 
hitherto seemed impossible. At the annual meeting of 
Hadfield’s, Limited, this week, however, an interesting 
light was thrown upon the operations. Mr. A. M. Jack, 
one of the directors, referring to a 4.5in. howitzer shell 
exhibited in the room, explained that it had been turned 
out at an entirely new installation which had been erected 
at Hadfield’s works in what, in the middle of November, 
was a field. They had had to design the works, get them 
erected, order 300 or 400 lathes and other tools and train 
the necessary men. All that had been done in four or 
five months, and they were now putting down other 
plant of equal or greater magnitude. Sir Robert Hadfield 
himself had some equally interesting things to say. They 
had, he said, introduced several steel developments, 
including a ‘sound steel” invention, which ‘reduced 
waste from 40 to 15 per cent., and the free use of this 
discovery was offered to any firm during the war for 
increasing the output of high explosive shell. Referring 
to the Government’s present efforts to maintain and 
increase the equipment of the growing ermy, Sir Robert 
complained bitterly that through the dilatoriness of a 
former War Minister the Army had been found unready 
at a moment of national emergency. As an instance, he 
said, “we had equipped ourselves with a splendid plant 
for producing shrapnel on a very large scale. After the 
Boer War our orders came to an end. We went to the 
War-office and told them it was a pity to see a fine plant 
like ours with nothing to do. They shrugged their 
shoulders and said ‘ Very sorry.’ We went a year later, 
this time taking a photograph of the plant showing that 
it had been necessary to utilise the building, which was 
piled up with patterns and models, these being placed 
on the top of the valuable machinery. Still the same 
reply, ‘ We have nothing for you.’ It was disbanded, and 
the use of a plant capable of producing immense numbers 
of shrapnel or other shell was entirely lost to the nation. 
In August last, when the war broke out, if we had then 
had this plant in working order it would have been worth 
£100,000 to the nation.” It may be recalled that the big 
extensions which had been going on at Hadfield’s were 


referred to in one of my recent letters, and, of course, 
what is true of Hadfield’s is true also of Vickers’, Browns’, 
Cammells’, Jessops’, Edgar Allens’ and many others of 
the large steel works here. The increase in output since 
August is astounding. 


Pig Iron and Billets. 


In the hematite iron market there seems another 
spurt of activity in fresh business. This is apparently 
due not so much to expiring contracts, which will come a 
little later, as to a fear on the part of consumers that with 
the constantly increasing costs of raw material of all 
kinds much higher prices may be ruling when their present 
contracts uire renewal. This movement amongst 
buyers has had the effect of stiffening the market, and 
prices of West Coast are now at about 104s. to 105s. 
for mixed Bessemer numbers delivered Sheffield, with 
East Coast mixed numbers about 101s. Derbyshire irons 
have also advanced rather sharply, and now quote 64s. 
for foundry and 61s. to 62s. for forge. Basic billets and 
pig iron are in very keen demand, the supply of billets 
being much below requirements. The quotations of the 
latter are advancing, being now at £7 10s. for soft and £8 
for hard qualities. For acid billets the market keeps at 
the same level as a week ago, with Bessemers at about 
£9 10s. and Siemens at £10 per ton. Scrap is very firm, 
and all kinds are in good request. 


Fuels. 


The market for all kinds of manufacturing fuels 
is considerably stronger than a week ago. Shipments are 
not particularly heavy at the Humber ports, but it is 
expected that the easier tendency in freights will help to 
increase business. A good tonnage is being cleared at the 
Mersey side. The demand for local industrial consumption 
is still, and must continue, upon an exceedingly large 
scale. There are numerous inquiries for lots for prompt 
delivery, but with so little tonnage offered on the open 
market, great difficulty is being experienced in securing 
supplies. Armament and other works that will be running 
practically all through the Easter period are now anxious 
to obtain sufficient reserve supplies, as the colliers seem 
intent on extracting some days’ holiday for themselves. 
But under prevailing circumstances it looks as if the 
securing of these reserves will not be an easy matter, 
especially as there is still a great scarcity of wagons. With 
the very severe competition amongst buyers to secure 
anything offered on the open market, values are firmer, 
and it is thought possible that further substantial advances 
will be obtained before Easter. In the smaller fuels the 
position remains very strong. Collieries are being greatly 
pressed for deliveries on account of contracts, and the 
tonnage available for open market sales is extremely 
limited. Current quotations are per ton at pit as follows : 
—Best South Yorkshire hards, 19s. 6d. to 2ls.; best 
Derbyshire hards, 18s. 6d. to 19s. 6d.; second quality, 
17s. 6d. to 18s. 6d.; steam cobbles, 17s. to 18s.; steam 
nuts, 16s. 6d. to 17s. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Manufacturers and the Government. 


THe Government plan of acquiring powers to 
commandeer works for the purpose of increasing the output 
of war material has been the chief topic of conversation 
in commercial circles during the past week. The Govern- 
ment, no doubt, is the best judge of the measures neces- 
sary to the maintenance of our military strength, but the 
manufacturers who, under the whip of the Board of Trade 
have been doing their best to substitute enemy productions, 
must be pardoned if they take a little unkindly to the 
volte face and view with some alarm the drastic proposals 
to commandeer works without any firm undertaking of 
compensation. According to Mr. Lloyd George, com- 

msation is not to be a statutory right, but a moral 
obligation. Still, production of munitions has to be 
increased, and the Government will receive the cordial 
co-operation of all manufacturers who have works and 
plant which can be adapted to the making of war material. 
At first sight the Bill seems a revolutionary measure, and 
it could easily be used for revolutionary purposes. But 
its aim is limited. It is constructed for the war, and the 
war alone. By it the Government will be enabled to clear 
away any of the legal obligations due to articles of associa- 
tion or existing contracts which prevent any engineering 
shop from devoting all its resources to the making of war 
material. The War-office will now be able to order a 
motor company, for example, to cease making motors 
and apply itself to the making of torpedoes or any other 
piece of military mechanism. The North-East Coast is 
not likely to be greatly affected by the Government’s 
plan. There is practically no idle plant and very little 
that is not contributing directly or indirectly to the prime 
needs of the Empire and our allies in the present crisis. 
The Government measure has not been heartily approved 
by business men as promising a solution of the increasing 
difficulties with labour. Neither the Bill nor the speeches 
of the Chancellor of the Exchequer indicate any very 
definite method of settling such disputes as have been 
occurring recently in works exclusively given over to 
Government work. The general view is that to a very 
large extent manufacturers will still have to work out 
their own and the Government’s salvation. They would, 
however, enter on the work more cheerfully, just as manu- 
facturers whose works are now wholly or partially employed 
in the service of the military would carry on with more 
assurance, if the Government discovered an ability and 
a@ greater determination to take decisive action where 
labour uses the national crisis to wrest extravagant con- 
cessions from employers. It has been made clear that 
manufacturers are expected to make large sacrifices with- 
out compensation. So far with few exceptions labour has 
taken the view that the war must at least leave the worker 
in no worse position than he would have been had peace 
continued. 


Trade Conditions. 
The past week has brought but small relief from 





the difficulties of labour shortage and traffic delays which 
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have beset manufacturers since the new year caine in 
Fortunately, by the concession of a large number of 
advances, labour disputes have been avoided, but the fear 
of the manufacturers is that the higher wages may mean 
less work and less output. The men will now be in a position 
to afford to absent themselves a day or two in the week 
for the purpose of pleasure, and if the opportunity is taken 
advantage of extensively the supply of war materia! wil] 
suffer. The congestion on the railways cont inues, 
Transport has never been so unsatisfactory before. 


Cleveland Iron Trade. 


The Cleveland iron trade position has dey; loped 
considerable strength and values are now higher than at 
any period since May, 1913. While the immediate cause 
of the advance during the past few days has becn the 
speculation in warrants, the general tendency is undoubt- 
edly upward. Costs—both of labour and material— have 
have advanced and are still advancing, and while the 
demand for iron from the manufacturing centres be: comes 
greater, the production in Cleveland continues to be si; ietly 
limited, and the whole output is going into consumption, 
as is shown by the fact that makers’ stocks do not increase, 
There are also indications of a little revival in the export 
trade and some contracts have already been fixed .) for 
early April. Any substantial movement in this dircction 
would have a pronounced effect on the position, in view 
of the very limited output. On the whole, therefore, it 
would appear that the high level of prices now reached 
is likely to be fully maintained and possibly further raised, 
while the existing abnormal war conditions obtain. The 
effect of the higher prices this week has, however, been 
rather to check business. Iron has been going steadily 
away under running contracts, but buyers have shown a 
disposition to wait before making further commitments, 
Buying has been of a hand-to-mouth character. Never. 
theless there has been a fair inquiry for various forward 
dates up to the end of the year from abroad, and in several 
instances merchants have fixed up substantial contracts, 
Some makers are not inclined to sell further ahead than 
three months, and some substantial business on this hasis 
has been done. No. 3 G.M.B. Cleveland pig has advanced 
to 61s. 3d., whilst No. 1 is now 63s. 3d.; No. 4, foundry, 
60s. 9d.; No. 4 forge, 60s. 3d.; and mottled and white 
iron, each 59s. 9d., all for early delivery. 

Later. 

Values of Cleveland pig iron continue to move 
upward. There is not a great deal of business passing, 
consumers hesitating to follow the rather rapid advances 
which they attribute chiefly to outside speculative opera- 
tions in warrants. The market is very sensitive, and the 
prevailing opinion is that still higher prices will rule in 
the near future. No. 3 G.M.B. Cleveland pig is now 62s. 6d. 
to 62s. 9d.; No. 1 is 64s. 6d.; No. 4 foundry, 62s. 3d.; 
No. 4 forge, 61s. 9d.; and mottled and white iron, each 
61s. 3d.—all for early delivery. Hematite kinds also 
tend upwards, East Coast mixed numbers being now 
quoted at 95s. for prompt delivery. 


Hematite Pig Iron. 


The position of East Coast hematite pig iron is 
very strong. Makers have no stocks and little iron to spare 
after meeting their contracts, and the price is tending 
upwards with the advance in the costs of raw material. 
The price of mixed numbers is now fully 95s. for early 
delivery. 


Iron-making Materials. 


Supplies of foreign ore are now coming to hand 
fairly well, the imports so far this month being practically 
up to a normal level. Values, however, are very firm and 
sellers are now demanding a minimum of 30s. for best 
Bilbao rubio of 50 per cent. quality ex ship Tees. Coke 
prices are high, but irregular, sellers being reluctant to 
commit themselves in existing circumstances, Supplies 
are shorter owing to the putting out of ovens, collieries 
finding it more profitable where the by-products are not in 
question to sell the coal rather than turn it into coke. 
Prices have accordingly advanced, and whereas last week 
good medium furnace kinds could be bought at Ibs. 
delivered at the works, the quotation now ranges from 
18s. to 23s. and even more. An average quotation would 
be about 20s. per ton. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades the 
capacity of the works is almost wholly absorbed by the 
demands for deliveries of war material and the greatest 
activity prevails. The high prices now ruling and the 
state of trade generally outside war requirements have 
tended to make consumers hold off and normal business 
is rather quiet. The steel rail business especially is slow 
of recovery. The demand met with from the railway 
companies at home and abroad is for the moment poor, 
but in face of the excessively high cost of production it 
is impossible for makers to abate their terms. The present 
tendency, in fact, appears to be upwards, and any abate- 
ment is out of the question. Since the last big inquiry for 
Australia was put through there has not been anything 
fresh of note in the position. Certainly one or two new 
inquiries have come along, one for India, but the total 
tonnages involved are but trifling, and perhaps it is just 
as well, for the mills are not sufficiently manned to be 
able to undertake really important business for anything 
like reasonably near delivery. Two or three moderate 
inquiries for Australia are before makers, but the dis- 
position is to hold back. There is some Belgian work in 
prospect, but things are not moving sufficiently fast on 
the Continent to cause any disposition to hasten matters 
against the time when Belgian territory will be freed from 
the invaders. The outlook in the finished iron trade is 
considerably brighter, and while there has been no official 
change in prices, everything seems to point to an upward 
movement. Many consumers are accordingly booking 
up their present and prospective reqyirements, and con- 
tracts are being entered into by merchants and others in 
case prices may suddenly advance. Considering all the 
circumstances, the position of affairs in the manufactured 
iron and steel trades is very satisfactory. The following 
are the principal market quotations :—Common iron bars, 
£8 10s.; best bars, £8 17s. 6d.; best best bars, £9 5s.; 
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iron ship angles, £8 10s.; iron ship plates, £9; packing 
jron, £7; iron ship rivets, £10 5s.; iron girder plates, 
9; iron engineering angles, £7 10s.; steel sheets, doubles, 
£10; steel sheets, singles, £9 15s.; steel bars, basic, £9 ; 
steel bars, Siemens, £9 ; steel ship plates, £9; steel 
poiler plates, £10; steel ship angles, £8 15s.; steel strip, 
£8; steel hoops, £8 15s.; steel joists, £8 7s. 6d.—less the 
usual 24 per cent. Heavy steel rails, £6 17s. 6d. to £7; 
stec| railway sleepers, £7 10s.—net. Cast iron columns, 
¢7 \7s. 6d.; cast iron railway chairs, £5—f.o.r. at makers’ 


wi orks. 


Shipbuilding and Engineering. 


The greatest activity prevails in the shipyards 
and engineering shops on the North-East Coast. The 
places are being kept going for twenty-four hours daily 
and seven days weekly in many instances. The ship- 
building employers and the Boilermakers’ Society have 
been in negotiation for some time regarding proposals 
for the making up of rivet squads in shipyards, and at 
length a scheme has been accepted by both sides and is 
now in operation. Hitherto a good deal of time has been 
lost through members of squads being absent from work, 
and thus throwing idle the men who were in attendance. 
It has been computed that 25 per cent. of working time 
was lost in this way. Under the new arrangement squads 
will be made up in the yard, and production will be pro- 
portionately accelerated. The scheme has been hurried 
into completion by the intervention of the Government 
Committee on Production in Engineering and Ship- 
building Establishments. It found that irregular time- 
keeping in. shipyards was an important contributory 
cause of failure to attain the maximum degree of output. 
It understood that the members of the respective squads 
presented themselves for work, but if one of the members 
was absent the squad was a broken squad, and the other 
members were unable to work. Under the new arrange- 
ment, no man or boy will lose a single hour owing to the 
absence of others. The intention of the scheme is to 
assure every man a morning’s work or a day’s work on 
every morning or day he entered a shipyard, and to see 
that as far as possible he should never work at a loss’ or 
at a disadvantage. 


The Coal Trade. 


The coal market shows considerable firmness. 
For this month’s delivery or until after the Easter holidays 
supplies are limited to small parcels, and holders are 
asking fancy prices. There would seem, indeed, to be 
no limit to the price of best classes of Northumberland 
steams. A week or two ago, when the market slowly 
emerged from the 13s. 6d. basis, which was established 
during August as a minimum war price, there were 
operators who hinted that values might rise to 20s. 
This was regarded by many as an extravagant sum, 
which was hardly likely to be reached, but not only was 
it actually paid, but was soon replaced by 22s. and 25s. 
and now in the case of best steams the quotation is 
officially put at 27s. 6d. Steam smalls have risen from 8s. 
to an official quotation of 15s.; best gas coals from 12s. 6d. 
to 15s.; and ordinary bunkers from Ils. 6d. and 12s. 
to 16s. and 17s, Except in the case of bunkers, the rise 
in Durham coals has not been on the same scale as that 
of Northumberland coals. Northumberland steams have 
a special Scandinavian trade which provides a constant 
supply of neutral tonnage, and so have been better able 
to take advantage of the steadier demand for coal than 
the Durham market, which has so long been handicapped 
by a deficiency of steamers. It is an ironic reflection for 
the Teutons that steamers only came to feed the Durham 
collieries adequately when the German blockade was 
supposed to be at its height, and while there is an official 
explanation for this accession of tonnage, boats having 
been temporarily released by the Admiralty, the whole 
position shows that British shipowners are by no means 
adverse to the North Sea as was alleged. The point is 
that, given a sufficiency of boats, at even such high current 
rates as 10s. 6d. for London and 38s. for Genoa, the coal 
market at once responds to the all-round demand for 
fuel. Already there are critics at work. Coals, it is said, 
are being rushed up to outrageous figures, and it is sug- 
gested that the whole position invites not only Govern- 
ment inquiry—which, by the way, is already carefully 
instituted—but also State control of the miners. It 
only remains to be said, however, that these inflated 
prices are only being paid for a small proportion of the 
coal not previously sold or under contract, that they are 
mostly being paid by people abroad who must have coal, 
that they come after a long period of bare minimum 
values following on the war, and that producers have 
still a heavy margin to make good. Since the war started 
the Government is known to have exercised its priority 
in requisitions, and this fact, as much as anything else, 
has perhaps contributed to the present rapid rise in the 
price of ‘free’? coal. The following are the official 
market quotations :—Northumberlands: Best Blyths, 
27s. 6d.; second Blyths, 25s.; unscreened, 16s. to 18s.; 
best smalls, 13s. 6d. to 15s.; households, 20s.; Tyne primes, 
25s. to 27s. 6d.; Tyne seconds, 25s.; special smalls, 15s. 
to 16s.; ordinary smalls, 13s. to 13s. 6d. Durhams: 
Best gas, 15s.; second gas, 14s.; smithy, 16s. to 18s.; 
coking unscreened, 16s. to 18s.; coking smalls, 16s.; 
ordinary bunkers, 16s. to 17s.; best bunkers, 18s. to 
20s.; foundry coke, 22s.; furnace coke, 20s.; gas coke, 
12s. to 13s. 


The Freight Position. 


While the tonnage position has been much 
relieved on the North-East Coast in the sense that 
collieries can now command regular steamers, rates have 
not fallen to the extent expected. Nobody, of course, 
thought that there would be any immediate substantial 
drop, but still shippers counted upon a bigger decline 
than 3s. in the London rate or 3s. or 4s. in the Bay and 
Mediterranean trades, especially when the rate of freights 
was at so abnormal a height. This adequate tonnage, 
however, may be only a temporary facility. The Admiralty 
which so thoughtfully came to the aid of coal shippers and 
pioneers by releasing temporarily some of their chartered 
vessels, may very soon take it into their heads to re- 
employ them, and so shipowners may be pardoned if 
they seem to take full advantage of their opportunity. 





There are rumours thatthe” Admiralty‘ is likely in the 
near future to utilise a larger number of vessels in carrying 
coals and other supplies to our Allies and potential Allies. 
In this friendly service the considerations of the war 
come first, and the resultant congestion and delay at 
the discharging ports is a loss which falls upon the trading 
community. What may happen when the Black Sea 
becomes open is not an easy matter for conjecture. With 
the output of new tonnage more and more restricted, and 
with the exigencies of the war becoming more insistent, 
the cost of sea carriage to the ordinary shipper is not 
likely for some time at least to become any cheaper 








SCOTLAND. 


(From our own Correspondent.) 


Continued Trade Activity and High Values. 


THERE has been no relaxation in the exceptional 
demand for materials, and works generally are running at 
full pressure. A considerable portion of the work turned 
out is, of course, on Government account. Not only our 
own, but the Russian and French Governments are pur- 
chasing large quantities of shell steel, steel plates, and 
sectional material of various sizes. Owing to the unpre- 
cedented demands many of the works have had to make 
alterations to suit the special needs and conditions of the 
times. Some of the works are practically under Govern- 
ment control, and sections and sizes are run through, 
tested, and passed with a rapidity which is truly mar- 
vellous. This activity is almost wholly confined to the 
home trade. The export business, on the other hand, is 
most unsatisfactory. Some markets have continued fairly 
active, but others. which were wont to order have been 
almost obliterated in the meantime. High prices and 
uncertain deliveries owing to the shortage of carriers are 
largely responsible for this state of affairs, but the financial 
aspect has also told heavily in some quarters. Many have 
had to bear the burden of altered circumstances without 
any chance of participating in the flow of orders caused 
by the war. Consequently money is very scarce and 
purchases have to be cut down to the barest requirements. 
The export trade is also suffering heavily from the shortage 
of tonnage, while freights to some quarters are excessive. 
This shortage of steamers is also affecting the works in 
another respect. In some cases material has been lying 
rolled for weeks and there is now an accumulation on the 
mill floors or the banks, and all this hinders very consider- 
ably the freedom of action necessary in the dispatch of 
finished material. The scarcity of tonnage is likewise 
affecting the supplies of raw materials. Large quantities 
of billets and sheet bars, which formerly were imported 
from Germany and Belgium, are on order from America 
or Canada. Tons of this material are at present lying at 
the ports in these countries and cannot be moved for lack 
of steamers. Notwithstanding all these various drawbacks 
business in general is satisfactory, and if only the supplies 
of coal were more regular there would be very little to 
complain of in the circumstances. Values all round con- 
tinue very firm, but this does not appear to have any effect 
on the demand, at least so far as home business is con- 
cerned, and producers are apparently in a position to 
realise any figure they may quote. 


Labour Affairs. 


The Scottish Miners’ Federation held a meeting 
during the week, at which it was decided to ask for a special 
advance in wages to the extent of 20 per cent. on the 
existing rates, or about Is. 6d. per day, on account of the 
increased cost of living. The meeting was attended by 
representatives from all the branches of the National 
Union of Mine Workers. This is the first time since the 
commencement of the war that the miners have taken steps 
to secure an increase of wages. At the time war broke out 
there was a proposal before the Coal Conciliation Board 
—put forward by the colliery owners—that the wages of 
the miners should be reduced by ls. per day, the rate being 
then about 7s. per day. At a meeting of the Board, held 
on August 7th—three days after the declaration of war 
by this country—it was agreed by both sides of the Board 
that the coalowners should suspend temporarily their 
claim for a reduction of wages, on the understanding that 
they would not be prejudiced in any way by doing so. 
The ballot taken last week amongst the Scottish oil workers 
as to whether they would lodge notices to enforce their 
claims for an increase of 6d. per day resulted in a large 
majority in favour of lodging notices. The figures were :— 
For lodging notices, 1702; against, 116. In the ordinary 
course the notices would have been lodged on Saturday 
last, but the oil workers executive suspended action in 
view of an offer for settlement received from the oil com- 
panies on the day before the ballot was counted. The 
employers’ offer was (1) an immediate advance of 3d. per 
day, to date from March llth; (2) in the probable event 
of a rise to the Scottish coal miners within the next three 
weeks a further advance of 3d. if the miners obtained 6d., 
or a further advance of 5d. if the miners obtain Is. on their 
day, either of the latter two advances to take effect three 
weeks after the miners’ advances were granted. At a 
meeting of the Oil Workers’ Association executive, held 
in Edinburgh on Firday last, the offer of the oil com- 
panies was favourably received, and it was agreed to 
recommend the men to accept, and meetings will now be 
held in the various districts to ascertain the opinion of the 
men. 


Timber. 

The outstanding feature of the timber trade 
during the past week has been the demand for spruce, 
numerous sales of which are reported from recent import- 
ations at firm prices. Considerable quantities have also 
been sold from stock and in many instances supplies are 
now very short and are not being appreciably augmented 
by fresh arrivals. Imports are small in the meantime and 
are likely to remain so until there is some modification in 
existing freight rates. Recent sales reported include 
pine deals and sidings, silver pine, teak, pitch pine, and 
Oregon pine, and there has also heen a steady movement 
in hardwoods from the quay, the bulk of it wagon oak 
planks, of which there have been heavy arrivals during 
the past few weeks. Prices generally are exceedingly 
firm, 





Pig Iron. 


There are seventy-two furnaces in blast in 
Scotland, compared with seventy-three in the preceding 
week and seventy-three in the corresponding week last 
year. Owing to the advance in quotations buyers have 
been limiting their purchases to the barest necessities. 
Makers—and particularly those who have to purchase 
all their fuel in the open market—realise that a sharp 
advance in pig iron prices, which would be justified in the 
circumstances, would not meet with a response from buyers, 
and the serious question of blowing out furnaces may soon 
have to be considered, and already some furnaces have 
been put on slack blast. Hematite is, however, in rather 
a different position from ordinary iron, owing to the fact 
that it is extensively used in the manufacture of materials 
required for war purposes, and consequently the question 
of price is not such a serious one. Hematite producers 
are now asking 97s. 6d. per ton. Deliveries of this kind of 
iron are heavy and the output of ordinary iron is being well 
absorbed by home users. Business in the Glasgow pig 
iron warrant market was of a satisfactory nature through- 
out the past week, when transactions amounted to about 
40,000 tons. Values have risen steadily and Cleveland 
iron closed at 59s. 3d. per ton cash buyers, showing an 
advance of 2s. Id. per ton compared with the preceding 
week. Warrant stores continue to increase and now stand 
at 126,370 tons, compared with 129,484 tons in the corre- 
sponding period of last year. 





Quotations. 


The prices of Scotch makers’ iron remain firm 
and are as follows :—Monkland is quoted at Glasgow, 
No. 1, 72s. 6d.; No. 3, 71s.; Govan, No. 1, 71s.; No. 3, 
69s. 6d.; Carnbroe, No. 1, 76s. 6d.; No. 3, 72s. 6d.; Clyde, 
No. 1, 78s.; No. 3, 73s.; Gartsherrie and Calder, Nos. 1, 
78s. 6d.;' Nos. 3, 73s. 6d.; Summerlee and Langloan, 
Nos. 1, 80s.; Nos. 3, 75s.; Glengarnock, at Ardrossan, 
No. 1, 79s. 6d.; No. 3, 74s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 72s. 6d.; No. 3, 71s. 6d.; Dalmellington, 
at Ayr, No. 1, 73s. 6d.; No. 3. 71s. 6d.; Shotts, at Leith, 
No. 1, 78s. 6d.; No. 3, 73s. 6d.; Carron, at Leith, No. 1, 
80s.; No. 3, 75s. per ton. 


Manufactured Iron and Steel. 


The bulk of the work on hand at the various 
works still consists of orders given out by the British 
Government, supplemented by business arranged on 
behalf of the allied countries. The great pressure for 
delivery of materials which enter into the production of 
warships and munitions of war is somewhat embarrassing 
to many firms whose resources are taxed to the utmost 
and to some extent curtailed, not only by a shortage of 
labour, but also by a difficulty in securing adequate 
supplies of raw materials. Steel makers report that works 
are employed to the utmost capacity and that they have 
enough orders on hand to keep them going for some 
months ahead. Steel ship specifications are coming to 
hand freely, but fresh business is quiet, no doubt owing 
to the high prices current. Prices are as follows 
Boiler plates, £9 10s.; ship plates, £9; angles, £8 li 
to £9, all per ton, less 5 per cent. delivered Clyde or equal. 
The export demand is limited owing to high freights and 
the difficulty in getting shipping facilities, and prices are 
unchanged as follows :—Boiler plates, £9 5s.; ship plates, 
£8 10s. to £9; angles, £8 15s. to £9, all per ton, less 24 per 
cent. delivered f.o.b. Glasgow. The demand for black 
sheets continues large and is chiefly confined to the heavy 
gauges, considerable quantities of which are being turned 
out to meet the requirements of the British and French 
Governments. Unfortunately, the scarcity of labour and 
the irregular arrivals of raw materials from abroad are 
still hindering operations at the works. Not only so, but 
it is being found necessary to refuse many orders which 
would willingly be accepted if delivery could be guaran- 
teed and less uncertainty were felt in respect of the supply 
of raw materials. Makers as a rule are now quoting only 
from day to day prices, the current quotation being 
about £10 10s. per ton, less 5 per cent. for 7 to 11 b.g. for 
Glasgow delivery. The galvanised sheet trade is not by 
any means as satisfactory as could be desired. Galvanised 
corrugated sheets are quoted on the basis of £14 J0s. per 
ton, less 2} per cent. for 24 b.g. for Clyde delivery or 
equal. The high price of spelter is a considerable factor 
in galvanised sheet prices. Malleable iron makers are 
well employed and are likely to remain so for some time. 
Makers have not changed their minimum selling quotations 
for nearly two months, notwithstanding the substantial 
advance in the costs of production. Prices are still based 
on £8 12s. 6d. per ton, less 5 per cent. for local delivery, 
and £8 7s. 6d. per ton net f.o.b. Glasgow, while mild steel 
bars are about £8 17s. 6d. per ton, less 5 per cent., and 
£8 10s. per ton net for home delivery and export respec- 
tively. 





Ss. 


Coal. 


The unprecedented conditions in the coal trade 
brought about by the war still prevail. Markets, how- 
ever, have been steadier during the past week, and though 
prices still rule high and the demand exceeds the supply, 
an easier tendency has been felt. Collieries are expe- 
riencing no difficulty in disposing of anything in the coal 
line, and even dross for furnace and other work is fetching 
as much as 16s. to 17s. per ton. All classes of coal are in 
heavy demand, with splint the feature. Shipments during 
the past week amounted to 194,824 tons, compared with 
211,415 in the preceding week and 284,585 tons in the 
corresponding week of last year. Ell coal is quoted f.o.b. 
at Glasgow 21s.; splint, 22s. to 30s.; navigation, 22s. to 
23s.; steams, 18s. to 20s.; treble nuts, 20s. to 21s.; doubles, 
19s. 6d. to 20s.; singles, 18s. to 19s.; navigation screened, 
f.o.b. at Methil or Burntisland, 19s. to 20s. per ton. 


LATER. 
Shipyard Labourers’ Wages. 


Negotiations have been concluded between the 
Clyde Shipbuilders’ Association and Mr. Ben Smith, 
Clyde district delegate of the National Amalgamated 
Union of Labour, with regard to an advance of wages for 
shipyard labourers. The shipbuilders have agreed to 
grant an advance of }d. per hour to all labourers in their 
employment, to take effect as from March 3rd. Mr. Smith 
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has also arranged with local representatives of the Boiler- 
makers’ Society that the wages of platers’ helpers, who are 
paid by the platers, shall be advanced by 10 per cent., and 
that there shall be further negotiations with reference to 
the adjustment of rates. While the advance of 3d. per 
hour is not quite so much as was obtained on the North- 
East Coast of England, where 4s. per week was granted, it 
is explained that certain working conditions which prevail 
on the Clyde make the advances equivalent. The advances 
granted affect over 12,000 men in the Clyde shipbuilding 
area. 


Advance in Spiegeleisen. 

An advance of 10s. per ton in the price of spiegel- 
eisen is announced by the associated makers. The price 
of 20 per cent. is now £7 net per ton delivered at works in 
the Glasgow district. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


WITHIN the past week the main factors governing 
the steam coal market have not undergone any material 
change, but values generally have stiffened, and there is 
no indication that prices have reached the high water 
mark. The tendency is still further to increase, as the 
demands of the Admiralty show expansion rather than 
contraction, and as a consequence this means a lesser 
scope for the ordinary trader. The demands of the 
Government for the Fleet and transport purposes are so 
heavy that collieries’ books are closed so far as large coals 
are concerned, not only for this month, but even further 
ahead. The Easter holidays come in the first week of 
April, and although ofticial holidays in the coalfield are 
limited to three days, it is invariably the case that the 
best part of a week is lost. Work slackens off before the 
recognised holidays and is slow to reach the normal 
amount after them, so that the general expectation is a 
pretty severe restriction in production, resulting in even 
greater scarcity in coals during April than has been the 
case so far this month. Consequently, a further advance 
in prices of coals is more than likely. Although so far it 
is difficult to get any definite idea as to values for April, 
inasmuch as colliery salesmen refuse to quote in the 
majority of cases, indications given out point to several 
shillings rise even on current prices. These prices, how- 
ever, are purely nominal, as business for March is about 
finished. The coals are not obtainable in any quantity, 
and the result is that there is not so much effort to get 
them. It is regarded as futile; beside which prices have 
reached figures that render business impossible. Only 
those buyers who are bound to cover or get a small 
quantity to complete a cargo are struggling to satisfy 
their requirements, and to do so it is at the sellers’ own 
prices. Whereas under ordinary circumstances a thousand 
or two tons could be easily picked up from one colliery, 
now to secure such a lot would mean tackling a dozen 
collieries or more, picking up small parcels to complete 
such a comparatively small cargo. This extreme scarcity 
in coals, which is not confined to the leading steam 
qualities, but extends practically to all grades, is due 
mainly to the Admiralty, whose requirements have 
exceeded all expectations. Reduced outputs probably 
have something to do with it, but the fact is that the 
Admiralty has been taking almost all the coals it can 
put its hands on in order to meet the needs of the Fleet, 
the innumerable transports and the demands of the 
French Government. The operations of the allied fleets 
in the Mediterranean mean increased consumption of fuel 
for one thing. At any rate, there are numbers of collieries 
to-day supplying the Admiralty which never dreamt of 
this distinction nine months ago. It has, however, placed 
them in a very difficult position. Some collieries are 
very awkwardly placed, owing to the fact that the 
Admiralty tonnage takes preference and coals are being 
shipped on Government account, while the collieries have 
numerous other steamers, chartered by the ordinary 
traders, heavily on demurrage. The prospect of further 
curtailed production is not a cheerful one for them, as 
it lessens the chances of collieries extricating themselves 
from their difficulties. Several collieries have already 
bought back quantities of coals—sold to merchants last 
December for shipment over the year—in order that 
they might secure some relief from their heavy obligations, 
seeing that they are practically over-sold. Even the 
partial suspension of business for Italy has failed to 
exercise any influence on the market so far, in the way of 
checking the strength of values. 


Rises in Prices. 

Apart from the general tightening up in values 
of steam coals, the most notable rise has been in the price 
of best house coals, which were put up 5s. per ton as from 
Monday last, thus making the price at the pit mouth to 
the middleman 29s. to 30s. In less than two months the 
price has advanced 10s., and even the prices of 29s. to 30s. 
are not as high as the collieries can secure for the same 
coals for shipment. Intermediate costs generally run to 
about 9s., so that the charge to the householder for best 
households is now 38s. to 39s. 


Coal Exports. 

There has been a notable improvement in ship- 
ments in spite of all the congestion prevailing and the 
lack of ready coals to load into the ships. Last week 
foreign exports from Cardiff, Newport, Swansea and Port 
Talbot reached the surprising figure of 514,400 tons odd, 
as compared with 582,200 tons odd in the corresponding 
period of last year. The total last week was a record for 
any week since the outbreak of hostilities. From the 
port of Cardiff alone the amount shipped, 346,945 tons, 
was only less by 46,000 tons odd on last year. The principal 
destinations were Genoa 32,457 tons, Leghorn 22,612 tons, 
Suenos Aires 24,752 tons, Messina 14,804 tons, Port Said 
19,365 tons, Bordeaux 16,718 tons, &e. From Newport 
the quantity sent away was 69,955 tons, which was down 
34,605 tons on last year. Swansea shipped 67,532 tons, 
or 1468 tons below last year, while Port Talbot despatched 
30,054 tons, which was 4736 tons higher than for the same 
period of 1914. : 





Labour Affairs. 


At the time of writing there was no sign of any 
headway being made towards arriving at a settlement of 
the differences between the coalowners of South Wales 
and the Miners’ Federation. The offer of the owners of a 
10 per cent. war bonus subject to the workmen agreeing 
to a postponement of the revision of the present Concilia- 
tion Board agreement has not been favourably received 
by the Council of the Miners’ Federation. The Council 
is of the opinion that apart from the question of the 
revision of the Conciliation Board agreement, the offer of 
10 per cent. is altogether inadequate to meet the present 
necessities of the workmen, and further it has decided 
that no offer made conditionally upon the postponement 
of the agreement question can be considered. The whole 
matter was referred to the conference of the Miners’ 
Federation of Great Britain, and the South Wales repre- 
sentatives were instructed to advocate a much greater 
advance than 10 per cent. It has been decided in response 
to an appeal from the Admiralty authorities to curtail 
the Easter holidays in the coalfield to two days, viz., 
Easter Monday and Tuesday, as against three days in 
normal periods. The coal trimmers through their officials 
have sent in demands for a revision of the existing tariffs. 
A month’s notice to terminate the present agreements 
has been given. It is reported that the men demand a rise 
of $d. per ton, but with regard to boats of special classes the 
increase demanded amounts in some cases to I}d. per 
ton. The general average of increase is from 15 per cent. 
to 20 per cent. Things are by no means settled in the 
ship-repairing industry. Demands from various grades 
of workmen have been sent in to the employers and are 
under consideration. So far, fortunately, the men have 
been persuaded not to cease work. 


Current Business. 


Current operations have been reduced to a 
minimum, and during the past day or two it has been 
difficult to find any transactions that have been carried 
through, which has naturally made it hard to gauge 
actual values. The market has never been so quiet 
except at a time when operations have been brought to 
a standstill either through the imminence of a general 
strike or during the course of actual labour troubles. 
Orders seem to have disappeared with remarkable sudden- 
ness, and even for next month there is no disposition to 
work the market much. The policy generally appears to 
be one of waiting to see developments. As regards April 
some faney prices are here and there mentioned, but these 
are mere indications and not quotations that can be 
regarded as firm or likely to be paid as yet. Although 
the market is reduced to a state of exceptional quietness, 
which under normal circumstances would have presaged 
weakness, there is no weakness in large coals, as possible 
buyers find on attempting to arrange small quantities. 


LATER. 


There has been no very noticeable change in large coals 
except that the market is, if anything, quieter. Values, 
however, are very firm, and are likely to continue so. 
Ordinary business shows a continued falling off. Small 
coals have weakened, and are likely to fall still further 
for supplies this month. There is very little inquiry, and 
during the past day or two middlemen who contracted 
last December at prices which leave a profit on current 
quotations of 7s. to 8s., are offering supplies more freely. 
Naturally, they prefer to cut their profit to some extent, 
so long as they can dispose of the quantities due to them 
this month. The result is that values may fall very 
appreciably for March, but they are expected to recover 
in early April in view of the holidays and short working. 
Bunker smalls are fairly steady, but the weakness is 
chiefly in cargo sorts. Superior descriptions have been 
sold at 17s. and 17s. 6d., as compared with prices of 19s. 
to 20s. Patent fuel is unaltered. Pitwood remains on the 
easy side at 40s. to 41s. 


Fall in Freights. 


Various causes have led to a fall in freights to 
Mediterranean ports. As against 32s. and 33s. for Genoa, 
a fall of 7s. 6d. has been recorded. the last fixture being 
25s., but the market value to-day is placed nearer 20s. 
Marseilles has dropped from 36}f. to 30f., but for the 
short trades the fall in rates has been nothing like so 
sensational. 


Allocating Loading Berths. 


There has been one development of interest to 
shippers generally, and that is the change that has been 
made in the system of allocating loading berths at the 
Barry Docks. Instead of boats belonging to particular 
shippers, mostly the larger firms, being allowed to follow 
on, resulting in tips being monopolised to the exclusion 
and inconvenience as well as loss of the smaller firms, the 
Barry Company has adopted the system of berths being 
given to vessels in the order of their arrival at the port, 
provided their coals are ready for shipment. The Cardiff 
Chamber of Commerce agitated for this alteration as far 
back as 1912, but without success. It is contended for 
the new system that tip-nursing is done away and better 
results are obtained from appliances, apart from the 
system being more equitable to all concerned. The 
recent congestion and the delay incurred to vessels has 
fallen heavily upon the smaller shippers and has led to 
so many complaints that the Barry management has 
given way and decided to give the new system a trial. 


Large and Small Coals. 


Large coals have scarcely moved during the past 
few days, but smalls, while not showing any material 
falling-off, have been more freely obtainable, and indica- 
tions point to easier quotations. Washed coals remain 
firm, and pitwood, which is nominally 30s. to 35s., is prac- 
tically out of the market. Pitwood has weakened slightly, 
supplies being more plentiful, and prices are about 40s. to 
41s. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, 33s. to 34s.; seconds, 32s. to 33s.; ordinaries, 
30s. to 3ls.; best drys, 32s. to 33s.; ordinary drys, 29s. to 








30s.; best bunker smalls, 21s. to 21s. 6d.; best ordinaries 
20s. 6d. to 21s.; cargo smalls, 18s. to 19s.; inferiors, 17s, 
to 18s.; washed smalls, 24s. to 25s.; best Monmouthshire 
black vein large, 30s. to 30s. 6d.; ordinary Western 
Valleys, 29s. 6d. to 30s.; best Eastern Valleys, 29s. to 
29s. 6d.;: seconds Eastern Valleys, 28s. to 28s. 6d. Bity. 
minous coal: Best households, 29s. to 30s.;) good house. 
holds, 25s. to 27s.; No. 3 Rhondda large, 30s. to 
smalls, 23s. to 24s.; No. 2 Rhondda large, 26s. to 27s, 
through, 24s. to 25s.; smalls, 18s. to 19s.; best washed 
nuts, 22s. to 25s.; seconds, 20s. 6d. to 22s.; best washed 
peas, 2ls. to 22s.; seconds, 19s. 9d. to 20s. 6d.; patent 
fuel, 30s. to 35s. (nominal). Coke : Special foundry, 3tis.s 
to 38s.; good foundry, 33s. to 35s.; furnace, 26s. to 28s, 
Pitwood, ex ship, 40s. to 41s. 











Newport (Mon.). 

The market calls for little comment in view of 
the paucity of business owing to the scarcity of supplies, 
Prices are high, which makes it difficult to arrange fresh 
operations. All coals are obtainable only in very sriall 
quantities. Patent fuel and coke share the firmness of 
coals, but the arrival of cargoes has imparted an easier 
tone to pitwood. Approximate prices :—Steam coal ; 
Best Newport black vein large, 29s. 6d. to 30s, 6d.; Western 
Valleys, 29s. to 29s. 6d.; Eastern Valleys, 28s. 6d. to 
29s. 6d.; other sorts, 28s. to 28s. 6d.: best smalls, 19s. 8d, 
to 19s. 6d; seconds, 18s. 6d. to 19s. Bituminous coal : 
Best house, 27s. to 29s.; seconds, 25s. to 27s.; patent fuel, 
29s. to 30s. Pitwood, ex ship, 40s. to 41s. 


Swansea. 

The market has this week continued to display 
a good tone, which has been strengthened by the heavy 
tonnage supplies. Anthracite large coals are very steady, 
with machine-made cobbles and beans firm. Nuts have 
not been quite so active. Rubbly culm and duff maintain 
their improvement of late. Steam coals are quiet but 
strong. Anthracite: Best malting large, 22s. to 24s. net ; 
second malting large, 19s. to 21s. net ; big vein large, I's. 
to 18s., less 24 per cent.; red vein large, 17s. 9d. to 18s. (id., 
less 24 per cent.; machine-made cobbles, 29s. 6d. to 31s, 
net: French nuts, 30s. 6d. to 33s. net; German nuts, 
29s. 6d. to 32s. net; beans, 2 2s. 9d. net; machine- 
made large peas, 13s. to 14s. net; rubbly culm, IIs. to 
12s. 6d., less 2} per cent.; duff, 3s. 3d. to 4s. 3d. net. Steam 
coal: Best large, 26s. to 28s., less 25 per cent.; seconds, 
22s. 6d. to 25s., less 24 per cent.; bunkers, 22s. 6d. to 25s., 
less 2} per cent.; smalls, 13s. 6d. to 17s., less 24 per cent. 
Bituminous coal: No. 3 Rhondda large, 25s. to 29s., less 
2} per cent.; through and through, 22s. to . 6d., less 
24 per cent.; smalls, 19s. to 2ls. 6d., less 24 per cent, 
Patent fuel, 24s. to 27s., less 24 per cent. 














Tin-plates, &c. 


The Tin-plate Conciliation Board at a meeting 
this week gave special consideration to a request from the 
various trade unions affiliated with the Board for a war 
bonus. As a result it was arranged that workpeople 
earning under 15s. a week are to have Is. per week advance ; 
those earning 20s. to 25s., an advance of 3s. per week ; men 
from 25s. to 30s., an advance of 3s. per week ; and work- 
men with 30s. to 40s. a rise of 2s. a week. These new rates 
come into operation from Monday next. These advances 
are made purely as a war bonus, and will continue for 
three months after peace is declared. It was further 
agreed to continue the existing annual agreement until 
June, 1916, which means that the ordinary annual wage- 
agreement meeting of the Conciliation Board will not be 
held this year. It is estimated that these bonuses granted 
will entail a total disbursement of £60,000 a year. As the 
result of the increased costs entailed upon manufacturers, 
quotations have gone up, and this week show an advance 
of about Is. per box on those of last week. The following 
are the official quotations from the Swansea Metal Ex- 
change :—Tin-plate, &e.: I.C., 20 « 14 112 sheets, 
16s. 6d.; I.C., 28 20 ~ 56 sheets, 17s.; I.C., 28 ~ 20 
112 sheets, 33s. 3d. to 33s. 6d.; I.C. ternes, 28 « 20 « 112 
sheets, 27s. 6d. to 28s.; galvanised sheets, 24 g., £14 10s. 
per ton. Other quotations are :—Block tin, £188 10s. 
per ton cash; copper, £66 per ton cash, £66 10s. per 
ton three months. Lead: English, £23 10s. per ton ; 
Spanish, £23 5s. per ton. Spelter, £44 10s. per ton. Tron 
and steel :—Pig iron: Standard iron, 60s. 3d. cash per 
ton, 60s. 7d. one month; hematite mixed numbers, 
82s. 6d. cash per ton, 83s. one month; Middlesbrough, 
61s. cash per ton, 61s. 4d. one month; Scotch, 66s. 74d. 
cash per ton, 67s. 14d. one month; Welsh hematite, 
97s. 6d. dd.; East Coast hematite, nominal; West Coast 
hematite, nominal. Steel bars: Siemens, £6 15s. to £7; 
Bessemer, £6 15s. to £7. Steel rails, heavy sections, 
£6 17s. 6d. per ton. 








War Bonuses. 


Similar action to that taken in the tin-plate 
trade has been adopted by the South Wales Steel Makers’ 
Association, a war bonus being granted to the men on 
exactly the same scale. About 6000 men will participate 
and the increased wages will mean an extra cost of £40,000 
a year. Two patent fuel manufacturing firms at Cardiff 
have agreed to give their men what amounts practically 
to a 10 per cent. bonus. 


Newport Metal Exchange. 


The report from the Newport Metal Exchange 
shows that in all departments of the local iron and steel 
trades a stronger tone is in evidence and values tend to 
harden further. Optimistic opinions are held both as 
regards the immediate future and of trade well into the 
middle of the year. Manufacturers who are well booked 
up for the next few weeks are declining to quote whilst 
they can command their own prices for any free spot lots. 
At the bar and rail mills work is good, and prices have 
advanced on the week to £6 17s. 6d. to £7 for Siemens 
and £6 15s. to £7 for Bessemer qualities bars, and on the 
basis of £7 for heavy section rails. Business in Welsh 
hematite is passing more freely, with values up 2s. 6d. 
on the week at 97s. 6d. per ton delivered at works. Iron 
ore is firm at 27s. to 28s. for best rubio. A sharp advance 
has been shown in tin-plates, quotations being 16s. 6d. to 
16s. 9d. for 14 20 and 33s. 6d. for 28 20 for both 
Siemens and Bessemer qualities. The inquiry is broaden- 
ing and the tone generally firm. 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tae InstiruTe oF Metars.—The annual general meeting of 
the Institute is being held at the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, S.W. The following 
is a list of the papers that are under discussion :—‘* Some 
Experiments upon Copper-Aluminium Alloys,” by Mr. J. 
H. Andrew; “The Constitution of the Alloys of Copper 
with Tin: Parts I. and IL,” by Mr. J. L. Haughton ; 
“Etching Re-agents and their Applications,” by Mr. O. F. 
Hudson ; ‘‘ The Effect of Heat and of Work on the Mechanical 
Properties of Metals,” by Professor A. K. Huntington ; “ The 
Quantitative Effect of Rapid Cooling upon the Constitution of 
Binary Alloys: Part IIT. (conclusion), by Dr. G. H. Gulliver ; 
“The Properties of Some Nickel-Aluminium and Copper-Nickel- 
Aluninium Alloys,” by Professor A. A. Read and Mr. KR. H. 
“Some Appliances for Metallographic Research,” 

Rosenhain, F.R.S.; ‘The Micro-Chemistry of 
Part IIL., The Alloys of Copper and Zine,” by Mr. 


Greaves 3 
by Dr. W. 
Corrosion : 
S. Whyte. 

NortH-East Coast Institution OF F-NGIN 
BUILDE In the Lecture Theatre of the Literary and Philo- 
sophical Society, Westgate-road, Neweastle-on-Tyne. Paper to 
be read and discussed: ‘* The Future of British Engineering 
and Shipbuilding,” by EB. W. Fraser Smith, secretary, 7.30 p.m. 

Turk ASSOCIATION OF MINING ELecTrricaAL ENGINEERS : WEST 
or SCOTLAND Brancu.--In the Royal Technical College, 
Glasgow. “The Use and Abuse of Oils in connection with 
Electrical Plant,” by Mr. T. C. Thomsen, B.Se., A.M.L. Mech. E. 

{0YAL INSTITUTION OF GREAT Brrratn,—Albemarle-street, 
Piccadilly, W. The evening discourse will be delivered by 
Prof. G. H. Bryan, F.R.S. The subject is ** The Modern Piano 
Player—Scientifie Aspects.”’ 9 p.m. 

Tur Evecrro-HarRMONIc Sociery.—The last smoking concert 
of the season will be held at the Holborn Restaurant (King’s 
Hall), at 8 p.m, 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SuHtp- 
pUILDERS.—In the Hall of the Literary and Philosophical Society, 
Neweastle-on-Tyne, Paper to be discussed, *‘ The Future of 
jritish Engineering and Shipbuilding,” by Mr. BE. W. Fraser 
Smith. 7.30 p.m. 

Tar INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
St. James's Park, London, S.W. Paper, ** The Chemical and 
Mechanical Relations of Iron, Cobalt and Carbon,” by Dr. J. O. 
Arnold, F.R.S., and Dr. A. A. Read. 8 p.m. 





S AND SuHip- 








SATURDAY, MARCH 20rH. 

THE ASSOCTATION OF MINING ELECTRICAL ENGINEERS : Novts 
AND DERBYSHIRE Brancn. -At the University College, Notting- 
ham. Diseussions on paper: (1) * Turbine Pumps for Colliery. 
Pumping,” by Mr. R, H. Willis ; (2) °° Utility of Surface Karthing 
m Armoured Systems,” by Mr. William Webster. 3.30 p.m, 





MONDAY, MARCH 22np. 

RoyaL Soctety or Arts,-—John-street, Adelphi, London, 
W.C.) Cantor Lecture: “* House Building: Past and Present,” 
by Mr. M. H. Baillie Scott (Lecture IL). 8 p.m. 

TUESDAY, MARCH 23rp. 

THe INSTITUTION OF CiviL ENGINEERS. —Great George-street, 
Westminster, S.W. Discussion on ** The Improvement of the 
Aiver Clyde and Harbour of Glasgow, 1873-1914,” by Sir Thomas 





Mason. Paper to be read (time permitting): “On Impact 
Coeflicients for Railway Girders,”” by Mr. Charles William Ander- 
son, 8 p.m, 
WEDNESDAY, MARCH 247TH. 
Tue INstirution OF RAILWAY SIGNAL ENGINE At the 
Institution of Electrical Engineers, Victoria Embankment, 
London. Discussion on Mr. Bound’s paper, “* A Review of the 


Art of Signalling and some Suggestions,” At 2.15 p.m. 


WEDNESDAY ann THURSDAY, MARCH 247TH ann 257H. 

INSTITUTION OF Naval ArcHITECTS.—-In the Hall of the 
toyal Society of Arts, John-street, Adelphi, W.C. The annual 
meetings of the Institution. The Marquis of Bristol, R.N., 
President, will occupy the chair, The following papers will be 
read and discussed :—Wednesday, March 24th: Morning meet- 
ing, at 11 o’elock—‘* The Water-tight Sub-division of Ships,” 
by Professor J. J. Welch; ‘* The Increase of Safety Afforded 
by a Water-tight Deck,” by Mr. Kenneth G. Finlay. Afternoon 
meeting, at 3 o’clock—‘ The Influence of Discherging Appli- 
ances on the Design of large Ore Carriers,’’ by Mr. John Reid ; 
‘The Seantlings of Light Superstructures,” by Mr. J. Mont- 
gomerie ; “ On the Strength and Spacing of Transverse Frames,” 
by Mr. C. Frodsham Holt. Thursday. Maren 25th: Morning 
meeting, at 11 o’clock—* A Contribution to the Theory of 
Propulsion and the Screw Propeller,” by Mr. F. W. Lanctester ; 

A Comparison between the Results of Propeller Experiments 
in Air and Water,” by Mr. A. W. Johns; ‘* Further Model 
Experiments on the Resistance of Mercantile Ship Forms: The 
Influence of Length and Prismatic Coefficients on the Resistance 
of Ships,” by Mr. J. L. Kent. Afternoon meeting, at 3 o’clock 
‘The Law of Fatigue applied to Crank Shaft Failures,” by Mr. 
C. KE. Stromeyer ; ‘‘ The Effect of Beam on the Speed of Hydro- 
planes,’ by Mr. Linton Hope; ‘* Notes on the Cross Curves 
and GZ Curves of Stability,” by Mr. E. F. Spanner. Owing 
to the continuance of the war, the annual dinner and evening 
reception will not take place. 





THURSDAY, MARCH 25ru. 

Tue Institution oF Locomotive ENGINEERS.—Caxton Hall, 
Westminster. A paper, illustrated by lantern slides, will be 
read by Dr. T. C. Thomsen on “ Lubrication.” 7.30 p.im. 

THe Institution oF ELectricaL ENGINEERS.-—Victoria 
Embankment, London, W.C. Ordinary meeting. ** Telephone 
Troubles in the Tropics,” by Mr. W. L. Preece, Member. At 
S p.m. 

FRIDAY, MARCH 26ru. 

Royat Institution oF GREAT Britatn.—Albemarle-street, 
Piccadilly, W. The Friday evening discourse will be delivered 
by Professor Sir J. J. Thomson, F.R.S. The subject is 

Experiments in Slow Cathode Rays.’ 9 p.m. 


SATURDAY, MARCH 27TH. 
ENGINEERS-IN-CHARGE.—St. Bride’s 
E.C. Discussion evening. 
Howard Reed on * Engine 
8 p.m. 


THe ASSOCIATION OF 
Institute, Bride-lane, Fleet-street, 
\ lecture will be given by Mr. J. 
Breakdowns,” illustrated with lantern slides. 


TUESDAY, MARCH 30rnH. 


Cotp STorRAGE AND Ice AssoctaTion.—At the Royal Society 
of Arts, John-street, Adelphi, London, W.C.  ‘* A Costs System 
for Cold Stores,” by Captain W. J. Wade. 8 p.m. 








Conrracts.—The Blackburn Corporation Electricity and 
Tramways Department has placed a contract with Messrs. J. 
H. Tucker and Co., of Birmingham, for the supply of ironelad 
switches during the next twelve months. 





BRITISH PATENT SPECIFICATIONS. 


4722. February 24th, 1914.—Hor Tose Ienrrion Trina 
Device, F. Ball, Queen-street, Leek, Staffordshire. 
The end of the ignition tube A furthest from the engine is 
provided with an adjustable cylinder B closed at one end and 


When an invention is communicated from abroad the name and | * the other end communicating with the interior of the ignition 


address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is without 
drawings. 


Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


1940, January 24th, 1914.—-IMPROVEMENTS IN 
york Use ON INTERNAL COMBUSTION ENGINES, 
Limited, of Humber Works, Stoke, Coventry, and Jolin 
Albert Cole, of Cotswood, Kenilworth-road, Leamington, 








MAGNETOs | 
Humber, | 


This invention has for its object to provide an improved | 
construction of that type of magneto in which the current can | 


he switched to earth when the contact breaker, or equivalent 
device, is fully retarded. An earthing blade is provided, which 


is attached to some part of the magneto or the engine or else- | 


where, so as to be engaged by the terminal to which the switch 
wire is normally attached. 
an arm is attached to it, which consequently moves with the 
contact breaker and engages the blade. Attached to any con- 
venient part of the magneto is a spring blade D, shown as 


N°1940 _-——_ 
= [i 
Tam: | 








being held in place by a screw E which screws into the earthed 
magnets, In the first case—shown in the upper illustration 


Where the terminal is concentric, | 


| conductor. 


the terminal C is adapted to make contact with the blade D | 


when the contact breaker is fully retarded, thereby earthing 
the armature. In the second case—shown in the lower illus- 
tration-—an arm F is attached to the terminal C and makes 
contact with the earthing blade D. Obviously, the blade or 
its equivalent, may be carried by any suitable part of the en- 
gine or the frame of a motor vehicle. By this means the 
invention ean be carried out in a very simple manner by merely 
attaching one blade, the blade D, to the magneto or elsewhere, 
except in the rare cases where the terminal is concentrically 
arranged.—February 24th, 1915. 

4346. February 19th, 1914.—-Liguip Fue. Frepine Device, 

G. Fornaea, Corso Dante, Turin, Italy. 

A is a multiple pump formed by the three elements B, C, D, 
mounted at 120 deg. from each other. The elements are con- 
trolled by the excentric KE. Pipes F, G, H place the fuel reser- 
voir J in communication with the suction chambers K of the 
pump, while the discharge chambers L communicate through 
the pipes M, N, P with the reservoir Q. The dimensions and 
speed of the pump are determined in such a manner that its 
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instantaneous output is slightly superior to that which is requisite 
for the supply of fuel for the engine, the excess of fuel being 
discharged through the equilibrating valve R and the pipe S 
which forms the return to the reservoir. By suitably propor- 
tioning the tension of the spring 'T it is possible to maintain 
in the receptacle Q a pressure which will be almost constant and 
equal to that which is necessary for the injection of fuel into the 


engine. From this receptacle the fuel can pass to the injectors 
mounted on the cylinders of the motor as at U.—February 24th, 
1915. 





tube. By adjusting this cylinder towards or away from the 
piston C the gases will have a greater or lesser distance to travel, 
and the explosive mixture will reach the hot tube sooner or later 
and thus be timed to ignite at an earlier or later period in the 
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compression stroke of the engine. The diameter of the regulat 
ing cylinder will preferably be about four times larger than the 
diameter of the ignition tube, and the cylinder will be screwed 
on to a serewed piston C, by which the ignition tube is held. 
To prevent leakage of the gases the piston C is provided with a 
nut D designed to tighten up a ring of packing material E. The 
closed end of the eylinaer is provided with a fibre washer F to 
serve as a handle for rotating the cylinder.—February 24th, 1915 


TELEGRAPHS AND TELEPHONES. 


3831. February 13th, 1914.—IMPROVEMENTS IN AND RELATING 
To Systems or Exvecrricat DistrrBution, The British 
Thomson-Houston Company, of 83, Cannon-street, E.C. 
A communication from the General Electric Company, of 
Schenectady, United States of America. 

The object of this invention is to neutralise the inductive 
effects produced by single-phase railways on adjacent telegraph 
and telephone wires. One method of doing this is shown in the 
accompanying diagram. The conductor E is arranged paralle 
to and in the immediate vicinity of the trolley wire. This is 
termed the return conductor. F is a telegraph or telephone 
Transformers are used as shown at A, B and ©, 
The middle point of the secondary of each transformer is con- 
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nected to the rails. The conductors joining the centre points 

of the transformer to the rails and the reactances D provide 

two paths for the flow of working current. The reactance and 

transformers are designed so that the current will divide be- 

tween these paths inversely as the distance of the car from the 

points of connection between the rails and return conductor. 
February 24th, W915, 


MEASURING AND TESTING INSTRUMENTS. 


4467. February 20th, 1914.—ENcrtne Inpicator, B. Hopkin- 
son, the Engineering Laboratory, Cambridge. 

In this indicator a beam of light is employed to indicate the 
pressure at a definite point in the cycle of operations, instead 
of causing it to trace out a complete indicator diagram of the 
usual type. A is a head attached to the piston of the indicator 
moving up and down in correspondence with the pressure in the 
cylinder of the engine. is a mirror mounted on a spindle C, 
which is pivoted at D D and provided with an arm projecting 






N° 4467 


at right angles, whose enlarged end is retained firmly in contact 
with the head A by means of a spring E. F isa frame attached to the 
hody of the indicator and carrying at its outerend a transparent 
scale Gand alamp H. J is a rotating dise mounted on a spindle 
which is driven from the engine through a train of gear wheels. 
The speed of the dise will usually be equal to that of the engine. 
The dise J is provided with one or more radial slots K, and at 
certain periods in its revolution the slot- allows the rays from the 
lamp H to strike the mirror B and be reflected on to the scale G. 
—February 24th, 1915. 


TRANSMISSION OF POWER. 


February 19th, 1914. 
ELecrric TELEMOTORS 


CONNECTION 
MovrE- 
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MENTS AT A Distancr, William Harding Scott, of Gothic 
Works, Norwich. j 
The diagram shows the invention applied to steering gear. 
A A® are the movable contacts on a Wheatstone bridge, which 
contacts are electrically connected at B B* to the terminals of 
the exciting magnet coil C of a motor D. The contacts A A® 
are carried by nuts capable of running on screws E F when 
these are rotated respectively by the steering wheel and by the 
rudder. A motor such as D can work a controller which will 
control a main motor which operates the rudder until the motion 
of the rudder, by rotating the screw F, brings the contact A? 
into coincidence or equi-potential position with the contact A, 
when the motor D will cease to have any torque imparted to it 
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and the reversing controller will return to the off position under, 
for example, the action of weights or springs against which the 
motor D is operated or of any known or suitable arrangement of 
hunting gear switch, such, for instance, as those which are used 
in connection with steam operated steering gear. The invention 
ean be applied to other purposes than steering. For instance, 
instead of the motor D operating a steering arrangement, it 
may similarly operate other apparatus, such, for example, as 

a searchlight projector or a light gun, the armature of the motor 

D being geared on to the screw F as well as on to the work to 

be done, so that the contact A? is brought into coincidence with 

the contact A on the screw E at the other leg of the Wheatstone 

bridge.—February 24th, 1915. 

12,067. May 15th, 1914.—Gear Wnaeet, A. W. Maley, 43, 
Westbourne-road, Handsworth, Birmingham, and G. N. 
Cadbury, Manor House, Northfield, Birmingham. 

The centre of the wheel consists of a four-armed spider built 
up of two parts A, B secured together by bolts C. Each arm of 
the spider is forked so that the two prongs will be so far flexible 
that they can be sprung apart a little. The rim is detachable 
and consists of a ring of teeth D having an inwardly projecting 
flange E. The thickness of this flange should be equal to or 
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slightly greater than the normal distance between the two prongs 
of the forked spider. No accurate fitting is necessary because 
of the flexibility of the prongs. Bolts F passing through the 
prongs and the flange press the prongs upon the flange so as to 
secure a frictional grip upon it on either side. As a further 
security the inner face of the forked arms may be slotted and 
the web of the rim correspondingly slotted to receive one or 
more keys G.—February 24th, 1915. 


LIGHTING AND HEATING. 


4235. February 18th, 1914.—IMPROVEMENTS IN AND RELATING 
TO ELecrric Conpuctors, The British Thomson-Houston 
Company, Limited, of 83, Cannon-street, E.C. A com- 
munication from the General Electric Company, of 
Schenectady, New York. ; 

_ This invention has reference to the leading-in conductors for 

incandescent lamps, mercury rectifiers and apparatus of a 

similar nature. The conductors used in accordance with the 

invention are coated with a film of borate and then subjected 
to heat so as to fuse the film. We cannot in this short abstract 
describe all the details of the process, but the following is the 
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general scheme :—The conductor A is unwound from a reel 
and passed through a tank B containing a concentrated solution 
of borate, the solution being heated from below. After leaving 
the solution, the conductor is passed through a furnace ©, in 
which the deposit is fused on the conductor. The apparatus 
shown in the middle of the drawing is for providing a constant 





supply of the concentrated solution to replenish the tank. 
February 24th, 1915, 


MOTOR CARS AND ROAD TRAFFIC. 


18,832. August 19th, 1914.—-Mrans For DirectiIne AuTOMo- 
BILE HEADLIGHTs, A. 8. Flory and W. H. Flory, Fair Haven, 
Rutland County, State of Vermont, U.S.A. 

These headlights are so combined with the steering apparatus 
that they are deflected in accordance with the direction in which 
the vehicle is steered. On the frame A are secured two plates 
B adapted to hold the lamp brackets C. These brackets are 
secured to plates D, and pivoted to these plates is the rod E. 
To the plate B is secured a hollow post F, and passing through 
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this post is a rod H, which is rigidly secured at its upper end to 

the lamp bracket. This rod is connected to a hollow arm G 

provided with a bifurcated end, to which is pivoted a knuckle 

adapted to lock around the lower end of the post H. A rod J 

slides within the arm G and is pivoted to a bifureated clamp K. 

This clamp is pivoted to an arm L clamped to the steering rod M. 
February 24th, 1915. 


MISCELLANEOUS. 


9926. April 22nd, 1914.—TREATMENT OF TRON OR STEEL FOR 
THE PREVENTION OF OXIDATION OR Rust, Rudge-Whit 
worth, Limited, and H. Heathcote, Rudge Works, Coventry. 

This invention relates to the after treatment of iron or steel 
articles already coated with a rust-resisting deposit wholly or 
partly composed of one or more phosphates of iron, and has for 
its object to increase the resistance to rusting influences of articles 
so coated. The article already coated with the phosphatic coat- 
ing is treated with linseed oil, raw or boiled, as by dipping, 
pouring or preferably spraying. The treated article is then 
stoved at 300 deg. Fah. to 400 deg. Fah. This treatment may 
be repeated or may be directly followed by coating with enamel, 
varnish or the like. In carrying out the treatment by a varnish 
or lacquer such as collodion or celluloid instead of by means of 

a drying oil spraying is again a convenient method to adopt, 

and has been found to permit of applying in a few minutes a 

single coat as thick as that produced by four coatings with 

stoving enamel. The coating may be stiffened by a stoving 
operation best carried out in the case of celluloid at a tempera- 

ture not exceeding 110 deg. Fah.—-February 24th, 1915. 





THE ACQUISITION OF ENEMY PATENT RIGHTS. 

The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents, 
which right, when acquired, can be retained after the war, 
and is specially compiled for Tak ENGINEER by Lewis Wm. 
Goold, Chartered Patent Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy proprietor 


Agent, 5, 


the law does not apply. 


On six of the patents given below £95, and on each of the 
remainder £81 have been paid in renewal fees. 


No. 22,876/01.—Ammunition ; fuses for projectiles, Consists 
in making percussion fuses so that they can be set either to act 
immediately upon impact or only after a certain interval of 
time. Puff, C., Germany. 

No. 23,278/01.—Coke ovens. Relates to improvements in 
regenerative coke ovens. Instead of igniting the mixed gas and 
air in a channel below the heating flues, the gas and air are brought 
separately to the flues themselves and are mixed and burnt 
therein. Koppers, H., Germany. 

No. 24.928/01.—Furnaces ; liquid fuel fittings. The oil on 
its way to spraying burner nozzles is heated to a temperature 
above that at which vapour would be generated from it at 
atmospheric pressure, but below that at which vapour would 
be generated at the pressure under which it is delivered. The 
particles of oil, as they issue from the burner, are therefore 
quickly converted into vapour. Korting, E.. Germany. 

No. 25,307/01.—Rolling metals. In a tube rolling mill a 
number of pairs of rolls are arranged alternately at right angles, 
the rolls having grooves gradually changing from elliptical to 
circular, thus allowing the mandrel to travel in the direction of 
rolling at the maximum speed of the tube by reducing the grip 
in the initial passes. The rolls are driven at a gradually increasing 


speed to suit the elongation of the work. Mangelbeir, R., 
Germany. 
No. 25,978/01.—Paper straightening and flattening. Relates 


to means for straightening or flattening sheets or webs of coated 
paper. The coating is broken by drawing the paper successively 
between pairs of longitudinally and circumferentially fluted 
rollers and then between calender rollers, Tobelmann, C., 
Berlin. 

No. 26,374/01.—Tell-tales for checking watchmen. The times 
of a watchman’s arrival et certain stations are printed on a 
record strip at a central station by his sending electric currents, 
together with numbers denoting the stations. Bopp, A., Berlin. 








No. 25,518/02.—Small-arms; breech actions, sliding barrel 
and breech block ; magazines. Mauser, P., Germany. 
No. 25,540/02.—Explosives. Consists in the addition to 


explosives of an easily oxidisable metal, in the form of metal 


wool, Examples are given in which aluminium wool is mixed 
with picric acid, westfalite, and carbonite. Westfalisch- 
Anhaltische Sprengstoff-Aktiengesellschaft, Berlin. 





No. 25,933/02.—Miners’ safety lamps. In a magnetically 
released fastening for a miner’s safety lamp the pivot of a two. 
armed locking lever is arranged near the nose so that the force 
exerted on this nose during attempts to unscrew the frame ring 
acts in the direction of or beyond the pivot. Wolf, P., Germany, 

No, 26,869/02.—Internal combustion engines. The admission 
valve of an internal combustion engine is operated by a lever, 
the fulerum of which is shifted by the governor in order to vary 
the extent to which the valve is opened. This arrangement has 
the effect of mixing the air and gas more completely when | hie 
load is small. Gasmotoren Fabrik Deutz, Germany. 

No. 27,615/02.—Rolling metals. In mills for rolling endless 
material, such as seamless boiler sections, the pass is adjusted 
during rolling by a hydraulic cylinder or by two cylinders, t)ius 
equalising the pressures on the roll journals. Pressund W lz. 
werk-Aktiengesellschaft, Germany. 

No. 27,827/02.—Valves; valves closing with rush of fluid; 
testing valves. An automatic cut-off valve is constructed so 
that sticking or jamming is prevented. A valve is fitted loosely 
on a fixed spindle below the main valve seat and can be teste 
by means of a hand wheel. The valve proper is suspended fy. 
an arm attached to the spindle of a hand wheel and can be closed 
by means of the usual screwed spindle. Both hand wheels are 
connected by a chain so that the valves close together. [i a 
pipe bursts the valve below the valve seat is closed by the upwsird 
rush of fluid. Mayer, I., and Hubner, J., Vienna. 

No. 27,828/02.—Valves ; valves closing with rush of fluid. 
An automatic cut-off valve for steam, gas, fluid, &¢e., is 1. 
structed so that the force necessary to close the valve vaiios 
with the pressure of the fluid. Mayer, L, and Hubner, |/., 
Vienna, 

No. 28,259/02.—Condensers ; cooling apparatus. In a cn. 
denser for steam or other vapours or in a cooling apparatus ‘11 
water or other liquids tube plates are dispensed with, the tul 
having enlarged ends which are soldered or bound toget) 
The tubes may be of square or other suitable section and spa: 
between the tubes and the condenser casing may be filled | 
tubes of triangular section. Maybach, W., Germany. 

No, 28,697/02.—Removing slag or cinders from heated blank 
A machine for removing slag or cinders from heated blanks t 
be rolled has non-circular rollers on which the blank is supporte:| 


and which are rotated to shake off the cinders, &e.  Pressund 
Walzwerk-Aktiengesellschaft, Germany. 
No. 28,708 /02.--Ammunition ; fuses for projectiles. Relate 


to time fuses, the firing pin of which is released by clockwor! 
at the required instant. Baker, C., Berlin. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 3rd. 

ONE order for 8000 tons steel of the 28,000 tons to be required 
for the Indianapolis grade crossing work has been placed at 
Pittsburgh, a local enterprise will soon take 8000 tons, and 7500 
tons will he closed for this week for a bridge over the Columbia 
River, Oregon. Inquiries are in for 200 all-steel gondolas and 
1000 underframes, the cars to be of 50 tons capacity. Very little 
is being done in structural material, but activity in steel plate 
is noted to the extent of 35,000 tons on Government and private 
From March Ist plates and shapes are 1.15. Galvanised 
sheets have advanced 4 dols, in a week. Spelter has advanced 
from 150 dols. per ton a month ago to 210dols. Black sheets 
are unchanged. The weakness of the iron and steel industry 
in general is that mills have very little business for delivery 
beyond thirty to sixty days. The near approach of spring offers 
hopes for a larger business in all mill lines. Barbed wire for 
export is active. November, 17,000 tons ; December, 8000 tons. 
Three Pittsburgh concerns do most of the business, Steel rounds 
for shrapnel are in active request. Five ships are under con- 
struction by the Maryland Steel Company. Bar iron mills work 
irregularly. Sheet mills more active. Implement steel is being 
shipped in larger quantities. Engineering plants report improve- 
ment. Machine tools are better than fora year. In the aggregate 
there is a moderate increase of orders, but caution characterises 
dealings and late deliveries are exceptional. Pig iron has not 
improved excepting in low-grade for pipes. European con- 
ditions check the demand that would otherwise be presented. 
Steel requirements from neutral countries are light. Munitions 
for war purposes are freely wanted and a large volume of that 
business is in sight. The rise in copper and zinc has opened 
several Mexican mines. Blockade uncertainties are interfering 
with the export of copper. For January, 27,000 tons ; February, 
13,000 tons. Production is being quietly increased, and as 
exports are seriously threatened a reaction in prices is feared. 


work, 








THE INSTITUTION OF CIVIL ENGINEERS. 


PASS LIST, FEBRUARY EXAMINATIONS, 1915. 

Preliminary (48).—-W. Aiston, L. F, Alexander, C. 8. Bain- 
bridge, W. N. Bates, R. Blakeborough, B. F. J. Bradbeer, 
H. J. Bretton, J. G. Brown, T. J. Charles, C. J. W. Cloke, H. 
Coulson, A. R. Edington, G. R. Fenton, P. Fisher, W. Foster 
J. T. Fraser, W. F. Gardner, C. J. Gray, F. L. Harris, N. P. 
Haynes, RK. R. Henderson, J. Y. Hughes, A. R. Jones, T. H. 
Jones, W. Kirby, W. Leggat, E, A. Lister, C, G. McKenzie, 
F. J. Manning, R. F. Meff, A. Michie, jun., R. D. Muir, 8S. G. 
Mustafa, A. T. Newbigging, E. C. North, A. Pollman, E, V. M. 
Powell, J. S. Robson, L. J. Rogers, G. M. T. Rouse, A. Rudd, 
J. A. Searle, W. Summerbell, A. E. Thomas, 8. Thompson, 
EK. A. M. Walker, C. Webster, A. KR. Whitworth. 

Associate Membership (118). Whole Examination (57).— 
A. Banks, J. I. Bell, H. E. Beyer, G. 8. Bogle, N. Buckley, J. 
Busfield, B. O. Buch, M. E. H. Coggin, W. B. Davies, J. Dyke, 
W. G. Edwards, T. Elee, W. H. Eley, C. W. Ellen, O. W. Finch, 
©. A, Gill, J. G. Goodfellow, J. H. Grose, J. R. Hadfield, A. W. 
Hall, G. H. Hargreaves, A. H. Harvey, 8. G. Hay, G. C. Hewison, 
G. E. Hider, R. W. Holmes, G. H. Ivory, 8. Keighley, O. P. 
Kennedy, A. H. Langdon, W. T. Lynam, W. J. Mackintosh, 
W. J. Malone, A. G. Milne, 8S. G. Morgan, J. C. C. Munro, 8. N. 
Nandi, R. W. Osmond, J. A. Peacock, J. O. Sanders, W. L. 
Scott, L. Senior, H. A. Shaw, A. Simmons, I. W. Smith, J. M. J. 
Smith, 8. O. ae Souza, B. J. Thorpe, M. T. Tudsbery, H. V. 
Upton, G. A. W. Wallace, J. A. Weir, R. G. Whitley, A. Wilkin- 
son, R. C. Williamson, J. Young. 

Examination Completed by Pass in Section B (23). (Section A 
passed previously).—F. 8. Aldred, C. M. D. Belton, C. E. Boast, 
Ss. C. Bonniwell, A. D. Braggins, W. Briggs, R. Foxlee, 
A. W. Glover, P. E. Harvey, W. H. Letheren, T. P. McFarlane, 
G. A. Marshall, R. C. Moon, C. C. Paul, A. Riddell, L. J. Small, 
G. Smith, A. Stenhouse, G. H. Swinburne, 8S. Walker, W. White, 
C. R. J. Wood, F. Young. 

Passed in Part (38). General Knowledge and Section A only 
of Scientific Knowledge (27).—W. G. Allan, H. C. Anthony, 
W. Barrington, E. Camm, G. H. Dallow, R. E. David, F. 
Doughty, W. Douglas, T. 5. Duggan, H. Elliott, J. Forster, 
T. A. S. Fortune, H. L. Hall, F. W. Hey, A. F. Holden, C. W. 
Lawman, A. McCulloch, A. C. D. Meyjes, A. Morris, L. W. Pye, 
W. W. Ratcliff, C. W. Rice, J. M. 8S. Shand, C. P. Spiller, G. 1. 
Thomson, N. H. B. Tri. mer, G. IF. White. 

General Knowledge only (11).—-A. D. Bruce, F. Calvard, J. H. 
Darling, G. G. Forster, E. Gibson, F. J. D. Lewis, R. S. Murt, 
J. R. Naylor, J. J. Roberts, 8. T. Seaman, A, F. Wickenden. 

Examination in Drawings, Specifications and Quantities 
(Optional) (1).—J. Busfield. 
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THE REVIVAL OF THE REVERSIBLE BLADE 


PROPELLER. 

[In our annual review of the progress of the marine 
motor during the year 1914 we referred to what we 
must call the re-introduction of the reversible blade 
ler by the Nederlandsche Fabriek, of Amster- 


prope . . ° 
a, rhe reversible, or rather the feathering, blade 
propel r was largely used in olden days on board 


appears to be on the drawing board. For pistons of gain access to the piston. 


| having shown that it is just as good in practice as it plates, which are easily removable if it is desired to 
| 
| 


this small size water or oil cooling is unnecessary, 
| though the ordinary displacement of the air by the 
| reciprocation of the piston is not quite sufficient and 
| the fly-wheel is arranged to act as a fan and is sur- 
| rounded by a casing, as shown in Fig. 2, from which 
| the air is collected and led to the chambers surround- 
'ing the lower ends of the cylinders, so that there is 























Fig. 1—THE 


auxiliary ships, the engine only being required in 
calms and the blades being feathered so as to offer 
no resistance to the way of the ship when under sail. 
The prime object of having the blades movable at 
all was for this feathering. To-day the object is to 
allow for reversing the direction of the ship, which 
is not such a simple operation, as the blades may 
require to be reversed suddenly with the engines run- 
ning and plenty of way on the ship, and this requires 
powerful gear; even on quite small motor boats 
quite a considerable stress is thrown on the operating 
gear. The successful tackling of the problem as 
applied to engines of 450 horse-power and upwards 
is therefore of considerable interest, especially as it 
does not involve the question of the propeller only, 
but also considerable modifications in the engine 
itself. We can, therefore, best deal with the question 
by describing the motor ship Poseidon, which has 
recently been delivered to the Anglo-Saxon Petroleum 
Company, Limited, the owners of the Vuleanus, 
Juno, and other interesting motor ships, of which full 
particulars have appeared in our columns from time 
to time. 

We need not say a great deal about the boat herself. 
The Poseidon—see Fig. 1 and p. 306—is an oil tank 
boat built by Smith’s Dock Company, Ltd., of South- 
Jank-on-Tees, and is 185ft. long by 364ft. beam and 
13ft. 3in. deep, and carries 835 tons of oil on a draught 
of 1lft 93in., so that there is very little freeboard 
amidships. The superstructure aft, under which all 
the crew is quartered, does, however, give the men 
some chance of comfort, while the raised fo’e’stle helps 
to keep the ship from diving right into the seas. She 
has now left for the East, where she will be used for the 
transport of oil over comparatively short distances. 
Her fuel consumption on the voyage out was about 
1.7 tons per day for all purposes, together with 
16 gallois of lubricating oil per day. 

The 1iachinery consists of a four-cylinder four- 
cycle Werkspoor Diesel engine built by the Neder- 
landsche Fabriek, having cylinders 400 mm. bore by 
00mm. stroke, giving 450 indicated horse-power 
at 175 revolutions per minute, which on the trials 
held last autumn gave the ship a speed of 9 knots. 
lhe bore of the cylinders is the same as that of the 
engines of the Vuleanus, but the stroke has been 
lengthened by 100mm., while the general design is 
quite different, and is practically the same as that of 
the Juno’s engines, described fully in our issues of 
November 14th and 22nd, 1912. ‘The cylinders are 
Supported on vertical. steel columns, to take the 
thrust of the combustion, combined with the cast iron 
back columns, which, with the diagonal steel stays, 
take the lateral stresses—see drawing p. 306. We note, 
however, that the diagonal stays have somewhat more 
splay in proportion to length than the Juno’s, which we 
ventured to criticise at the time. Even for this small 
size the Nederlandsche Fabriek sticks to the crosshead 


and guide, and the point is now so firmly established | 


lor marine practice that it hardly calls for mention 
© n , . ba . 

at all. The Werkspoor device for removing the 
piston from below is, of course, fitted, experience 


MOTOR SHIP POSEIDON 


The valve gear is, naturally, a good deal simpler, 
as there is only a single cam shaft and no reversing 
arrangement is needed. The cam shaft driving gear 
is as on the Juno, the short intermediate crank shaft 
driven by a two to one reduction spur gear from the 
crank shaft with coupling rods leading up to small 
cranks on the cam shaft, though only three of these 
coupling rods are used instead of four. They are still 
made on the split tube girder plan, which was found 
tc be so successful on the boats subsequent to the 
Vulcanus. All this is clearly shown in the cross section- 
on p. 306. Two air compressors are fitted, both driven 
by rockers off the crosshead, though only one is 
actually required to supply the necessary amount of 
blast air, the other one being disconnected from the 
crosshead and used simply as a standby—a very 
desirable feature very simply obtained. We are 
much interested to note that separate fuel pumps are 
now fitted for each cylinder, in spite of the very strong 
arguments which were put before us in favour of the 
single fuel pump common to all cylinders when we 
reported on the Juno; we have not, however, had 
an opportunity of discussing with Mr. Kloos the 
reason for this volte face, but we shall hope to have 
one shortly. 

Another innovation which the fact of the engine 
being non-reversible has permitted is the use of a 
centrifugal pump, fitted on the end of the crank shaft, 
for the circulation of water through the cylinders ; 
but we are not inclined to say that this is altogether 
an improvement in view of the vital necessity of a 
positive supply of water and the risk of failure of a 
centrifugal pump to deliver its water if the engines 
are racing heavily, as we believe has actually occurred 
on the voyage out East. 

We now come to two points which are peculiar to 
the combination of a marine engine with a reversible 
blade propeller—the governor and the method of 
reversing the blades. In an ordinary reversible marine 
engine the main purpose of the governor is to prevent 
a heavy race, and for this some form of inertia governor 
has been found to be the best. In this case, however, 
the main function of the governor is to keep the engine 
running at a constant speed whether the blades of the 
propeller are in the neutral position and putting no 
load on the engine or whether they are in full forward 


a regular forced circulation of air for the removal of | or astern position, putting full load on the engine, so 


the heat from the piston. 


In the Vulcanus a separate | that the control required is of a different nature. The 


friction-driven fan was used for this purpose, and | objections to the ordinary type of rotary governor for 
the idea of using the fly-wheel to perform the double | marine purposes are well known, and the Nederlandsche 
purpose, thus saving first cost, bears testimony to Fabriek has designed a new type, to overcome those 
the value of the experience which has now been objections and to meet the new conditions, the details 
gained by the builders, the Vulcanus having been | of which are shown in Fig, 3, Here the fuel pumps are 
their first attempt at a reversible marine engine and carried in a common casting A; the plungers are 


the air fan being somewhat of an afterthought. 


It connected to a horizontal bar B suspended from two 











must be remembered that the engine in this case is 
a one-way engine, owing to the reversible blade pro- 





a reversible engine such a system would certainly 











- 
lg2 Engine? 


Fig. 2—DIESEL ENGINE OF THE POSEIDON 


(coiled springs CC, which tend always to lift the 


peller, so that the pistons receive their proper air | 
blast whether the ship is going ahead or astern ; for | 


| place a limit on the length of time for which the engine | 


The air cooling chamber round 
| the bottom of the cylinders is formed of light steel 


| could be run astern. 


plungers after they have been depressed for a pump 
stroke by the little hooked levers D, of which there is 
one for each pump and which are operated through 
link connections by the four excentrics E on the 
intermediate shaft. The governor consists of a 
centrifugal pump impeller F, which is driven by spur 
gearing off the intermediate shaft, and it circulates 
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water contained in the casing G through guide 
blades H carried on a spindle which is held from 
rotating by the coiled spring J, so that any increase 
in the speed of the impeller will rotate the guide blades 
through a certain angle against the restraint of the 
spring. This rotation is conveyed through the links 
and levers shown to a pivoted cam K, the excentricity 
of which displaces to a greater or less degree the upper 
end of the little bell crank L, the lower end of which 
rests on the bar B and prevents it, and so the plungers, 
from rising to the full extent called for by the tension 
of the springs C. Thus the excentrics E can depress 
the plungers to the bottom at each stroke, but owing 
to the open hook at the end of the lever D, shown at 


through the hollow tail shaft. Each of these arms is 
connected through a link to a pin on the blade flange, 
so that movement of the casting in a fore-and-aft 
direction swings the blades round through the neces- 
sary angle to give ahead or astern motion to the ship. 
The method of operating the control rod in the tail 
shaft is not so simple, in view of the fact that con- 
nection has to be made from a stationary part to a 
revolving part, of the need for great rigidity and 
strength throughout, and the large power required 
to reverse the blades when the ship is under way. 
The thrust shaft carries upon its after end a sleeve 
which ean slide fore and aft on a key, and to the after 
end of this sleeve are attached tworods,as shown in 


ee . 
screws wind the thrust, block in the opposite direction 
the hunting gear again coming into action as before 
to put out the clutch. Naturally, any intermediate 
position of the blades between ahead and astern gear 

| can thus be obtained, the conditions being exactly 

| similar to those existing in a steering gear. ; 

It is a somewhat complicated and expensive. 

| looking piece of apparatus, but before condemning 

it it is necessary to consider the whole position and 
see what it is designed to replace. On the debit side 
we have the more expensive propeller and the clutches 
gearing, chain wheels, shafting, and screwed rods 
but if the blades are properly designed with a correct 
pitch for ahead gear and arrangements are made to 


M, they can only rise to the extent allowed by the | Fig. 5, fitted with jaws at their after ends, which grip take up the thrust arising from the desire of the 
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governor through the cam K. The control of the 
engine speed is thus obtained by the variation of 
the stroke of the fuel pumps and not by altering the 
lift of the suction valves, which is the more usual 
plan. The impeller is probably better than the 
ordinary revolving weights for a marine governor, 
and the idea is prettily worked out ; but we are by 
no means sorry to learn that in future ships the 
control of the engine speed while manceuvring is to 
be obtained by interconnecting the throttle directly 
with the reversing gear, so that the stroke of the pumps 
will be automatically reduced by the mere action of 
throwing the blades into the neutral position, while 
the danger of racing will be looked after by an 




















Pig. 4—REVERSIBLE PROPELLER 


Aspinall governor, if any such provision is decided upon, 
though the Anglo-Saxon Company does not think it 
really necessary with a motor. 

The reversing gear now remains to be described. 
It has evidently involved a lot of scheming. The 
actual swivelling of the blades in the boss is a fairly 
simple matter and largely depends on having a boss 


| blades 


big enough to contain moving parts of ample strength, | 


which is not difficult if the needs are properly appre- 
ciated and due consideration is given to the com- 
parative uselessness of the central part of the blades. 
Our illustration Fig. 4 shows the boss with the end 


plate removed. The working parts consist of a central | 


three-armed casting carried on a rod which passes 


Fig. 3-FUEL PUMP GOVERNOR OF THE POSEIDON 


a collar on the forward end of the central rod in the 
tail shaft. On the outside of this sleeve are turned 
three thrust collars, which take the thrust due either 
to the tendency of the blades to rotate in the boss 
when in a “ linked up” position when the ship is 
under way, or to the reversing gear when altering 
the angle of the blades. These collars are embedded 
in an auxiliary thrust block, which can be moved 
forward or aft by means of the screwed rods shown 
attached to chain wheels and which forms the neces- 
sary connection between the rotating part and the 
stationary part and gives the ahead or the astern 
position of the blades according to whether it is at 
the forward or after end of its travel, or gives a neutral 
position if it is in the centre of its travel. By means 
of a constantly running chain drive from the forward 
end of the thrust shaft power is taken from the main 


Swain S 


blades to determine their own angle on a fixed point 
in the boss when in full gear, and not on the running 
collar on the centre shaft, there can be only the most 
trifling loss of efficiency when working on account of 
any of these parts, as the chain wheels are running 
light and the loss of efficiency in the blades when 
running astern need not be considered. On the credit 
side there is no reversing gear required in the engine 
itself, which saves a cam shaft and a complete set of 
cams, the sliding blocks for reversing the position of 
the two cam shafts, and the necessary links and 
levers. In addition to this, the size of the air com- 
pressor can be reduced to that which is sufficient to 
give a certain supply of blast air with a little margin 
for storing up sufficient air to give the engine its first 
start off; this, of course, implies a great saving in 
the number of air storage receptacles and the space 

















Fig. 5—PROPELLER REVERSING 


engine itself to perform the actual reversal of the 
in either direction. Thus if ahead gear is 
required the hand wheel shown at the after end of the 
apparatus is turned in one direction and this puts a 
cone clutch into gear, which has the effect of carrying 
a straight through drive from the forward chain wheel 
to the after chain pinion and so through the block 
chain to the screws on the auxiliary thrust block ; 
the hunting lever arrangement shown draws the clutch 
out of gear again as the block takes up the position 
corresponding to the hand wheel, just as in a steam 
steering gear. If astern gear is required the hand 
wheel is turned in the opposite direction, and this 
engages a second clutch on the same shaft with the 
spur wheel shown, and the drive is then transmitted 
through the gearing to the other chain pinion and the 


GEAR 


necessary for them. So far it boils down to a pure 
question of pounds, shillings, and pence, and we should 
be inclined to vote in favour of the reversible blade 
propeller type under this head. There are, however, 
other advantages claimed ; for instance, that with a 
constantly running engine the manceuvring is some- 
| what simpler, as the only thing that requires atten- 
tion is the single hand wheel for reversing, and there 
is no air valve, throttle lever, or air starting lever to 
| be bothered with. That may be so, but the handling 
of a Diesel engine, from what we have seen, seems 50 
simple and certain that we do not think there is much 
in the claim, though we do appreciate the absence of 
risk of failure to start owing to the exhaustion ol 
the air bottles. But too much stress should not be 
laid even on this, as we have seen some twenty 
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re-starts earried out as quickly as the manoeuvres 
could be made, without any serious loss of pressure 
in the starting air receivers. An extreme point is 
the amount of oil which would be consumed by the 
engine when running light when manceuvring or 
waiting for orders, but it is probable that just as 
much—if not more—fuel would be used in driving 
the air compressors to keep the air starting receivers 
full. There is one claim, however, with which we are 
more in agreement, and that is that a much better 
control can be exercised in the case of small boats, 
such as tugs, when getting under way, as the blades 
can be placed in a position which gives very small 
pitch indeed, and the boat can start so gently that no 
sudden strain will be brought upon the tow rope, 
whereas the ordinary reversible engine gets away in 
a hurry and it is very difficult to avoid putting a jerk 
on the rope. Sufficient time has not yet elapsed to 
allow us to speak as to the reliability of the reversible 
blade propeller when built in such powers, but the 
builders have such confidence in their design that 
they have five more sets now under construction and 
are prepared to build them up to double the power, 
and their antieipations with re gard to important 
points connected with the Diesel engine have hitherto 
been so far justified that we should feel disposed to 
accept their assurance on this question also. We take 
it, however, that it is practically a sine qué non that 
the engine must be fitted right aft, so that the reversing 
gear may be close up against the tail shaft and reduce 
the length of the hollow part of the rods for providing 
the fore and aft motion to a minimum, without 
separating the mancuvring gear too far from the 
engine, 








THE RAILWAY YEAR. 
No; TI.? 
THe SouTHERN LINES. 

THE London and South-Western receipts amounted 
to £6,125,315 and the expenditure to £4,080,477. 
Miscellaneous receipts (net) gave £150,616 and £42,599 
was brought forward. These items gave a balance 
of £2,238,053, which, after paying fixed charges, &c. 
placing £20,000 to reserve, and carrying forward 
£52,623, allowed for a payment of 5% per cent. for 
the year on the ordinary stock. A year ago the rate 
was 5{ and the balance forward £42,599. 

During the past year the London and South-Western 
{ailway has spent £398,155 on capital works, of which 
£47,651 went on the enlarged station at Waterloo, 
£153,302 on the electrification of the suburban lines, 
and £169,221 on the power-house and sub-stations for 
the latter. It is proposed to spend £569,000 on capital 
during the current year, of which the three works 
just named will require £112,000, £109,000, and 
£244,000 respectively. The widening of the Nine 
Elms viaduct will require £58,000 this year. Up to 
the end of last year the works at Waterloo had cost 
£1,268,388. The depreciation accounts were :— 
Railway, £395,128; steamboats, £236,356; docks, 
£19,819. The general reserve was £55,000. 

The South-Eastern and Chatham Managing Com- 
mittee reports £5,353,950 receipts and £3,406,378 ex- 
penditure. The miscellaneous receipts-net—amounted 
to £13,400. After deducting the fixed charges, there 
was available for division between the South-Eastern 
Railway Company and the London, Chatham and 
Dover Company the sum of £1,775,240. A year ago 
the balance for division was £1,821,721. During 
the past year the Committee spent £316,693) on 
capital account, of which Whitstable Town new 
station took £15,038, Margate West new station 
£22,323, and Dover new marine station £113,907. 
The sum of £268,000 is put down for expenditure on 
capital works this year, but no details are given. A 
year ago the steamboats de prec iation fund stood at 
£113,389, but it was only £35,536 at the end of 1914. 
Similarly the docks fund was £6250, but nil at the 
end of 1914. 

The London, Brighton and South Coast receipts 
were £3,828,382 and the expenditure £2,471,039. The 
miscellaneous receipts—net—gave £130,149 and the 
balance brought in £33,362. This gave a balance of 
£1,520,854, which, after paying fixed charges, &c., 
allowed for a dividend of 4} per cent. for the year on 
the undivided ordinary stock, with £39,994 carried 
forward. A year ago the rate was 5} per cent. with 
£33,362 carried forward. 

During the. year 1914 the Brighton Company spent 
£141,936 on capital account. Of this sum £104,986 
went in the electrification of the suburban lines and 
£12,064 on rolling stock. During the current year it 
is proposed to expend £243,640 on capital works ; 
of this £75,000 will go for electrification, £105,400 
for rolling stock, £5420—together with £26,313 in 
subsequent years—on manufacturing and repairing 
works and plants, and £30,000 on steamboats. The 
depreciation funds stood :—Railway, £82,359 ; steam- 
boats and dredgers, £157, 030; marine workshops, 
£2618; general insurance and reserve, £85,099. 


THE SMALLER ENGLISH RAILWAYS. 


The Cambrian has just celebrated its jubilee. Its 
receipts for the year were £367,103 and the expenditure 
£217,917. Miscellaneous receipts—net—gave £8024 


* No. I. appeared March 19th. 





and the balance brought in was £8134. Of the balance 
£140,290 went in interest, rentals, and other fixed 
charges, £7500 to reserve for renewals, and £2500 to 
general reserve, leaving a balance of £8920 carried 
forward. The amount in reserve for renewals at the 
end of the year was £20,655, the general reserve fund 
was £6898, and the reserve from traffic receipts for 
bad debts and special contingencies £5189. The 
proposed capital expenditure for the current year 
is £1800 on a very complete system of telephones 
throughout the line, and £1200 on an additional 
crossing place. 

The Furness Company’s receipts amounted to 
£650,206 and expenditure to £420,309. Miscellaneous 
receipts—net—gave £14,148 and the balance brought 
in was £1699. Interest, rentals, and fixed charges 
took £96,325 and the balance, after carrying £1804 
forward, allowed for a payment of 1 per cent. on the 
ey stock for the year. A year ago the rate was 

} per cent. and the eidantdin is due to the serious 
sae off in the trade of the iron and steel industries 
of the district. Of the £36,822 expended on capital 
works during the past year £10,295 were spent on 
the reconstruction of the Leven Viaduct, £14,570 on 
locomotives, £8917 on carriages, and £563 on wagons. 
During the present year a further sum of £2000 is 
required for the Leven Viaduct, £9975 for the Kent 
Viaduct reconstruction, and £10,390 for rolling 
stock. The only reserve funds are £33,541 for 
depreciation of steamboats and £10,000 for general 
reserve. 

The receipts of the Hull and Barnsley amount to 
£756,253 and: the expenditure to £463,874. Miscel- 
laneous receipts—net—gave £2848 and the balance 
brought in was £16,243. Fixed charges, &c., took 
£182,713, and after carrying £11,507 forward the 
balance allowed for the payment of 2 per cent. on the 
year on the ordinary stock. A year ago the rate was 
3} per cent. The report observes that the King George 
Dock—jointly owned by the North-Eastern and Hull 
and Barnsley Companies—was opened on August Ist 
last, but owing to the war little business had been 
dealt with. The Salt End Jetty has been completed 
and brought into use. Progress on the Great Central 
and Hull and Barnsley Joint Railway from Gowdall 
to Braithwell has been slow for various reasons, but 
it is hoped to open the line about the middle of this 
year. 

During the past year the Hull and Barnsley has 
spent £464,895 on capital works, of which £81,875 
were expended on the Braithwell joint line, £58,939 on 
the lines for King George Dock, £13,700 on five 0-6-2 
tank engines, £43,875 on 650 wagons, and £4125 on 
fifteen brake vans; £8086 went in cranes, &c., at 
Alexandra Docks, and £11,631 in a self-propelling 
grab dredger. On King George Dock, including 
interest on advances by the North-Eastern Company, 
£201,412 were spent, and £18,094 on the Salt End 
Jetty. During the present year it is proposed to 
spend £319,400 out of capital, of which £5800 are to 
go on a new engine shed at Alexandra Dock, £85,000 
on the Braithwell line, £18,300 on rolling stock, and 
£191,000 on King George Dock. The contingencies 
fund amounted at the end of the year to £47,229, 
the depreciation fund for railways to £90,898, the 
depreciation fund for docks to £30,783, and the general 
reserve fund to £74,113. 

The Maryport and Carlisle receipts were £111,297 
and expenditure £67,591, and allowed for a dividend 
of 5 per cent. on the year for the ordinary stock. 
The railway depreciation fund amounted to £8836 
and the general reserve fund to £5000. The Midland 
and South-Western Junction Railway _ receipts 
amounted to £110,225 and expenditure to £83,514. 
Fixed charges, including £19,880 on debenture stocks, 
took £24,487, and out of the balance of £3753 the 
sum of £3410 was paid to the Midland Railway on 
account of interest on loan. <A year ago the net 
receipts allowed for £5680 to be paid the Midland 
Company. 

The North London receipts were £439,006 and the 
expenditure £306,063. Miscellaneous receipts—net— 
gave £37,966 and the balance brought in was £6916. 
After paying £95,312 on fixed charges, &c., and carry- 
ing £6222 forward the balance allowed for a dividend 
of 33 per cent. on the year for the ordinary stock. 
A year ago the dividend was 4} per cent. Nothing 
was spent last year on capital account, but during 
the current year it is proposed to spend £30,700 on 
electrification and £81,300 on sub-stations and cabling. 
The railway depreciation fund amounted to £112,456 
and the general reserve to £105,000. 

The North Staffordshire took £1,120,208 in receipts, 
against an expenditure of £711,609. Miscellaneous 
receipts—net—gave £11,393 and the balance brought 
in was £10,842. After paying fixed charges, &c., and 
carrying £12,459 forward the balance allowed for a 
dividend of 43 per cent. on the year on the ordinary 
stock. A year ago the rate was 5 per cent. During 
the present year it is proposed to spend £39,300 on 
capital works, which include £19,500 for the Trentham, 
Neweastle, and Silverdale Light Railway and £7700 
for a limestone quarry. The depreciation fund for 
the railway amounted to £17,525 and for the canal 
to £13,566. The general reserve fund was £8000. 

The Stratford-on-Avon and Midland Junction 
Company’s receipts were £45,023 and expenditure 
£32,611. The balance available for dividend was 
£8794, as against £8565 a year ago. The dividend on 
the ordinary stock for the whole of 1914 was at the 





rate of 13 per cent., the same as a year ago. The 
depreciation account amounted to £3100 and the 
general reserve to £640. The Wirral receipts were 
£71,898 and expenditure £51,652, making a total net 
receipts of £20,246, as against £16,551 a year ago. 
The balance brought in was £3105. After interest on 
the loans and debenture stocks were paid and £2000 
put to general renewals fund there was a balance 
sufficient to pay the preference stock and to carry 
£2916 forward. No dividend was paid on the ordinary 
shares. 


THE WeEtsH COMPANIES. 


The Alexandra—Newport and South Wales—Docks 
and Railway receipts amounted to £343,529 and 
expenditure to £208,523. The balance brought for- 
ward was £12,276. After placing £6500 to reserve and 
carrying forward £12,508 the balance allowed for a 
dividend of 4} per cent. for the year on the consoli- 
dated A first preference and 4} per cent. on the B 
second preference. The capital expenditure for the 
past year amounted to £120,352, of which £10,365 
was for additional lines and sidings at Alexandra 
Docks, £95,519 for the lock entrance, channel, pump- 
ing station, &e., and £8867 for additional hoists. 
During the present year it is proposed to spend 
£60,000 on additional lines and sidings at Alexandra 
Dock and £100,000 on the new docks. The steam 
dredgers and tugs depreciation fund stands at £18,318, 
the reserve account at £10,000, and the reserve for 
renewals at £4489. The Barry receipts amounted 
to £856,405 and expenditure to £505,247. Mis- 
cellaneous receipts—net—brought in £6867 and the 
balance forward was £4298. The dividend for the 
ordinary stock for the year was 9} per cent., with 
£3333 carried forward, as against 10 per cent. a year 
ago. The railway depreciation fund stood at £52,745, 
dock depreciation fund at £62,950, and the general re- 
serve at £50,000. The expenditure on capital for 
the year was £99,965, of which £46,778 was for 379 
covered wagons, £3190 for 40 coal wagons, and 
£22,398 for additional coal tips at South Side Dock 
No. I. ‘The gh te capital expenditure for the 
present year is £91,812, of which £3402 is for rolling 
stock and £78,410 at the docks. The Brecon and 
Merthyr receipts were £145,122 and expenditure 
£95,145. The sum of £40,777 went in rents, interest 
on loans, and debenture stock, and £7000 was placed 
to reserve and other special purposes. After carrying 
£956 forward the balance allowed for the full dividend 
to be paid on the 4 per cent. first preference and 2 per 
cent. on the 4 per cent. second preference. During 
the year £12,440 was spent on capital account for 
locomotives. 

The Cardiff Company’s receipts were £592,167 and 
expenditure £400,863, leaving a balance of £191,303, 
as against £210,658 a year ago. The balance brought 
in was £7383. Fixed charges—which included £27,704 
for royalties—came to £115,364 and dividends on 
preference stock to £66,000. After carrying £17,512 
forward there was nothing left for the ordinary 
shareholder, who received 1 per cent. a year ago. This 
is the result of a decrease of shipping through the Bute 
Docks. During the year £50,117 capital was spent 
on docks, harbours, and wharves, and £50,000 is 
proposed to be similarly spent this year. The general 
reserve fund amounts to £7000. The Neath and 
Brecon receipts came to £86,063 and expenditure to 
£49,580. Out of the balance £27,240 went in interest 
on debenture stock and the remainder allowed for 
23 per cent. for the year to be paid on the preference 
stock. The renewals fund stood at £8997, insurance 
against accidents at £1000, and the general reserve 
at £5000. 

The Rhymney receipts amounted to £391,798 and 
the expenditure to £237,932. The balance brought 
in was £3237. After paying £27,350 in interest and 
other fixed charges, placing £4000 to reserve, and 
carrying £3723 forward, the following dividends 
for the y i 
stock, 8} per cent. on ordinary—as against 9 per cent. 
a year ago—4 per cent. on preferred ordinary, and 
4} per cent. on deferred ordinary. The railway 
depreciation fund amounted at the end of the year to 
£11,694 and the general reserve to £6000. The capital 
expenditure of £46,841 included £17,433 for ‘‘ widen- 
ings and sidings Tunnel South ” and £16,317 for other 
widenings. The proposed capital expenditure of 
£34,600 includes £12,500 for widening between Ystrad 
and Pwllypant and £10,000 for engines and carriages. 
The report observed that the Bill deposited for a short 
loop in connection with the Penallta branch was 
modified by an arrangement with the Great Western, 
which rendered the making of the suggested loop 
unnecessary. 

The Taff Vale receipts were £1,088,368 and expendi- 
ture £653,018. Miscellaneous receipts—net—were 
£8137 and the balance brought in was £9174. Interest 
on debentures, other fixed charges, and dividends on 
preference stock took £243,921, which left a balance 
of £208,739, as against £216,874 a year ago. The 
dividend was at the rate of 3} per cent. for the year, 
with £14,021 carried forward. The capital expenditure 
during the year amounted to £66,323, and it is pro- 
posed to spend £40,000 this year. The railway depre- 
ciation fund amounted at the end of the year to 
£53,586, the floating plant depreciation fund to 
£13,685, the general reserve to £15,415, and the 
reserve for bad debts and special contingencies to 
£51,052. 
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THE CHARGES FOR LONDON WATER. 

We have on numerous occasions referred to the 
charges for London water, and to the fact that the 
Metropolitan Water Board has only been able to 
make the two ends meet by levying special deficiency 
rates. As a special conference on the matter has 
now been arranged between representatives of the 
London County Council and of the Water Board, the 
present time is opportune for again referring to 
the matter. We make no apology for bringing the 
question again into prominence, since it affects such 
numbers of ratepayers in the Metropolis and surround- 
ing districts. 

To begin with, we may remind our readers that 
when the Board first began operations in the year 
1904, the same scales of charges for water as were 
in foree under the original water companies were 
continued for a period of some four years, and that 
during that period the Board managed to keep a 
balance on the right side, as is shown by the following 
figures :— 

Surplus. 





Year. 

1904-5) 9 92 

1905-6 j 2,288 

1906-7 ... 26,504 

1907-8 ... 933 
Total surplus 29,725 


On April Ist, 1908, however, there came into force the 
provision of the Act constituting the Board, which 
specified that after the lapse of a certain time a flat 
rate on the rateable value over the whole area supplied 
by the Board should be substituted for the varying 
rates which had been originally levied by the com- 
panies. These rates, it will be remembered, varied 
roughly between 3 and 7} per cent. on the rateable 
value according to the district supplied and the 
amount of the rateable value. The new universal 
rate was fixed at 5 per cent. Whereas, therefore, 
some districts benefited by the change, others suffered, 
and there was a good deal of complaint and friction. 
In the City, where the rise was severely felt, a not 
inconsiderable number of users of water went to the 
expense of sinking their own wells in order to avoid 
using the Board’s water and hence of paying rates 
which were considered exorbitant. This step has 
certainly not been without its effect on the financial 
position of the Board, but it is a point with which we 
do not propose to deal at the moment. We are only 
concerned with the fact that as soon as the flat rate 
of 5 per cent. was imposed the surplus up to then 
enjoyed by the Board vanished and its place was taken 
by a deficit. A good many causes for this deficit 
are put forward by the Board, but we need not discuss 
them here. All that need be said is that, apparently, 
there is no hope of its being wiped out by the ordinary 
income of the undertaking. Indeed, in introducing 
the estimates for the current year, the Chairman of 
the Board’s Finance Committee stated that there 
was no near prospect of the Board’s ordinary income 
overtaking its expenditure. It is true that in the 
year 1913-14 a considerable reduction in the amount 
of the deficit, due largely, we believe, to rigid econo- 
mies in the engineering department, was experienced, 
but this has proved to be only ephemeral, for the 
estimated deficit for the current year is larger than 
ever. 

Let us now examine the deficits in detail. 
are as shown in the accompanying table : 


They 


Amount of Amount of 


Year. defic‘ency in defic’ency 

each year. rate. 

; £ 

1908-9 ... 25,279 
1909-10 ... 46,076 200 57: 
1910-11 | 64,480 ae 
1911-12 .. 73,737. 
1912-13 ... 63,647 ... 63,647 
1913-14 .. 15,385 ... 15,385 


It will be seen that at the end of the first four years 
of the flat rate the deficiency had amounted to a total 
of nearly £210,000—an average of over £50,000 per 
year—and the tendency was apparently upwards. 
However, there was a fall in 1912-13 and a very con- 
siderable decrease in 1913-14. For the latter year 
the estimated deficit, as set out in the Board’s last 
annual report, was £32,000, but strenuous endeavours 
brought it down to £15,385. Any hopes which such 
a fall may have aroused are shattered by the announce- 
ment that for the current year the deficiency is to 
be larger than ever—in fact, £94,700. If this antici- 
pation prove accurate, then the average for the last 
three years will be over £60,000—or in excess of that 
for the first four years. 

It became evident quite early that steps would 
have to be taken to make up for the deficiencies. 
By the terms of the Act any deficiency has to be 
made up by a precept levied on the ratepayers by the 
various bodies represented on the Water Board in 
the areas controlled by those bodies. In August, 
1913, a sum of £209,572 13s. 4d. was raised in this 
way. In February, 1914, a further call brought in 
£63,646 18s. 2d.—the deficit of 1912-13, and a further 
call realised £15,385—the amount of the deficit 
experienced in 1913-14. These sums were collected 
by the local authorities at the same time as the 
ordinary rates, and many ratepayers did not realise 
that they were paying a further water rate. 

So far as the Water Board is concerned, therefore, 
its embarrassments have been alleviated, but the 











business has by no means been settled. To begin 
with, certain districts which lie wholly or partly in 
the area of supply have escaped payment because 
they are not directly represented on the Board. 
Then, again, as pointed out in a report made in 
February last to the London County Council by its 
Local Government, Records and Museums Com- 
mittee, the burden of the rate varies in different areas 
according to the ratio borne by the rateable value of 
hereditaments supplied with water to the total 
rateable value of all rateable property in them, and 
this ratio itself varies considerably in different areas. 
Moreover, the rate falls on certain ratepayers who are 
not water consumers, whilst certain other ratepayers 
who are water consumers are exempt. Ratepayers 
in districts where there happens to be more than the 
average proportion of hereditaments not supplied 
with water gain at the expense of ratepayers in other 
districts. There are twenty-one urban and rural 
districts which are wholly or partly within the limits 
of supply, but which are not directly represented on 
the Board. These districts are exempt from the 
deficiency rate. The total rateable value of the 
hereditaments in them which are supplied with water 
is £1,000,000, and that of all the hereditaments in 
them over £2,500,000. 

Apart from the foregoing, the complaint is made 
that the basis prescribed for the deficiency rate is 
not the accepted basis of total assessable value. For 
each levy of the rate the Board has to prepare a special 
basis. This, it is pointed out, is a task of some 
magnitude and difficulty, and there is no means of 
ensuring accuracy. Then, too, the amount of 
excluded rateable value in any district depends to a 
great extent on the form in which the valuation lists 
happen to be made out. In this connection some 
curious cases are cited by the Committee. For 
example, hereditaments not supplied with water-— 
apart from cases in which there are private wells— 
consist chiefly of such properties as gas and electric 
mains and properties of a similar class. In some 
cases the properties are entered separately in the 
valuation lists, and therefore fall within the category 
of hereditaments not supplied with water; but in 
other cases they are assessed with buildings and are 
consequently regarded as hereditaments supplied 
with water, because the premises included in the 
assessment receive a supply. The much higher 
proportion in some districts than in others—as 
shown by the valuation lists—of properties not 
supplied with water indicates that in those districts 
such properties are assessed separately to a greater 
extent than in the other districts. Moreover, the 
amount and proportion of property not supplied with 
water also show remarkable variations between the 
first and second deficiency rates levied. 

The original idea of the method devised for levying 
the deficiency rates was to ensure that the amount 
contributed by each district should be proportional 
to the advantage which that district enjoyed from a 
supply of water. It was specifically stated by counsel, 
when the Bill was before Committee, that the arrange- 
ment was based on the maxim “that the man who 
gets the benefit shall feel the burden.”’ With regard 
to this, the Committee remarks that it can hardly 
be said that, with the experience gained, “such a 
result is better obtained by the use of the complicated 
basis prescribed by the Act than by the ordinary 
basis of assessable value.” The Committee also 
points out that another inequality which affects both 
the deficiency rate and the domestic water rate arises 
from the fact that the system and standard of valuation 
in London and the outside districts differ very con- 
siderably. Prior to the levying of the flat rate this 
difference in the valuation systems did not operate 
against London to the same degree, for the domestic 
water rate outside London was based on an annual 
value which the Board had power to fix, subject to 
appeal. The Water Board Charges Act of 1907, 
however, deprived the Board of this power, and rate- 
able value was made the basis for the water rate 
throughout the water area. 

The London County Council and other local bodies 
have on several occasions approached the Water 
Board, urging it to take steps to remedy the unsatis- 
factory position with regard to the deficiency rate as 
briefly outlined above, but so far without meeting 
with any success. For example, representations to 
this effect were made to the Board when its Various 
Powers Bill of 1913—which contained a provision for 
removing a technical difficulty with regard to the 
levy of a rate to meet accumulated deficiencies—was 
before Parliament. Then in the same year a con- 
ference of constituent authorities passed a resolution 
regretting that at such an early stage in its existence 
the Board should find its maximum statutory income 
insufficient for its expenditure, and expressing the 
opinion that the principle of an indirect levy on 
ratepayers to meet deficiencies by precept upon 
other authorities was objectionable, and that a direct 
demand on consumers would be preferable. Again, 
in July, 1914, when representations were made to 
the Board by certain metropolitan borough councils 
and other constitutent authorities that it should 
obtain power to apportion the water fund deficiency 
among all the authorities within the area of supply, 
irrespective of representation on the Board, the 
Board replied that at that time it was not satisfied 
that a sufficient case had been made out to warrant 
its applying to Parliament. A further similar attempt 





made by the London County Council in 1914 met with 
a similar fate, on the grounds that, as the matter 
had been fully considered shortly before, the time had 
not arrived when the subject could be usefully pe. 
opened. 

Meanwhile, however, there were evidences that «|| 
the members of the Water Board were not conte:t 
with things as they were. Early in March, 1912, t)\. 
Board’s Finance Committee had described the mac,j- 
nery of the Act of 1902 with respect to the levying of 
precepts for a deficiency rate as “ cumbersome anid 
involved.” A Special Committee was appointed 
by the Board in April, 1912, to consider what amencl- 
ments might be made to this Act. It reported that in 
its opinion the deficiency should be apportioned 
according to the revenue derived from each district 
represented on the Board. It recommended, however, 
that there should be no change in the immunity from 
deficiency rate enjoyed by districts not directly repre- 
sented on the Board. This, it may be remarked, w:s 
in spite of the report made by the Board’s Finance 
Committee earlier in the same year that it was co. 
vinced that the exclusion of so large an assessah|o 
value from liability to contribute was fraught with 
a serious injustice to the remainder of the area. ‘The 
Special Committee’s report was embodied in a }i|| 
which was adopted by the Board in July, 1912, Inuit 
failed to obtain confirmation in November of the 
same year. Since then, as the Board has taken 10 
further steps, the provisions of the 1902 Act have 
remained in force. 

In February of this year the Council’s Loci! 
Government and Records and Museums Committee 
submitted to the Council a resolution that in its 
opinion the Water Board should promote in the next 
session of Parliament a Bill to “ provide for the 
establishment of a more equitable system of dealiny 
with deficiencies in the water fund.” The Counc! 
approved this resolution, and acopy of it was forwarded 
to the Board. It was also suggested that, on thi 
proposal of some of the members of the Council who 
also had seats on the Board, a joint conference should 
be held between representatives of the Council and 
the Board to consider the matter. To this the Board 
replied that without committing itself to any altera- 
tion in the law or to the adoption of any particular 
principle, it accepted the invitation and had appointed 
members to attend the conference. Whether or not 
the proposed conference will have any direct result 
remains to be seen, but at any rate the two bodies 
will have an opportunity of exchanging views in a 
manner more likely to attain a satisfactory conclii- 
sion than any that have hitherto been employed. 








INSTITUTION OF MECHANICAL ENGINEERS. 


Last Friday night a paper entitled “‘ The Chemical 
and Mechanical Relations of Iron, Cobalt and 
Carbon,” by Professor J. O. Arnold, of Sheffield, and 
Professor A. A. Read, of Cardiff, was read and dis- 
cussed at the Institution. The attendance was very 
poor, and only three speakers took part in the 
discussion. 

The paper gave a summary of the results of certain 
investigations on the influence of cobalt on steel, 
and formed one of a series which has been presented 
at intervals. Thus, vanadium, manganese, chromium 
and nickel have previously been discussed, while the 
research on the influence of molybdenum is_ pro- 
ceeding. 

Five steels more or less similar in composition, 
except as regarded the cobalt content, were prepared. 
The cobalt content varied from 2.68 to 20.85 per 
cent. These steels were hammered into bars and were 
tested as received from the forge, as any heat treat- 
ment would have endangered a precipitation of the 
carbon as graphite. 

The influence of the cobalt on the tensile strength 
was marked. With the lowest cobalt percentage the 
maximum strength was about 48 tons, and with the 
highest about 70 tons. The yield point rose similarly 
but the ductility as measured by the percentage 
elongation fell. Tested in the Arnold alternating 
stress machine, the steels behaved satisfactorily. 
The alternations endured fell by about a half as the 
cobalt was increased from the lowest to the highest. 

Electro-chemical analyses showed that the carbon 
present in the steel was combined with the cobalt 
in the carbide Co,C to the extent only of 5 to 6 per cent. 

The effect of annealing the bars was investigated. 
The annealing was carried out at about 780 deg. Cent. 
for eight hours or so. With the bar containing 
2.68 per cent. of cobalt only a tiny fraction of the 
originally combined carbon was precipitated as 
graphite. With 5.5 per cent. cobalt, two-thirds of 
the combined carbon passed into the graphitic form. 
Above this percentage of cobalt, the effect of anneal- 
ing was to remove every trace of the carbides and to 
precipitate the entire carbon content as graphite. 

Sir Robert Hadfield was the principal speaker in 
the discussion. He, in the main, merely summarised 
the already published results of his own early 
researches on the same subject. Mr. Edward Batten 
and Mr. R. H. Greaves, formerly an assistant to 
Professor Read at Cardiff, also spoke briefly. 

The paper will be read at Glasgow on April 8th. 
On April 16th Professor ° Unwin will deliver his 
presidential address. It is announced that an extra 
meeting will be held this session on May 14th. 
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INSTITUTION OF NAVAL ARCHITECTS. combat, to escape or to overtake, still counts for | the maintenance of industrial activity in numberless 
directions. Shipbuilding and marine engineering, 


No. I. 


Tue Spring Meeting of the Institution opened in 
the Hall of the Royal Society of Arts on March 24th, 
under the presidency of Lord Bristol. Although the 
attendance was somewhat below the normal, the hall 
was fairly well filled. 


The annual report was first read. It stated that— 


The Council, in submitting the annual report, regrets that the 
state of war which has marked the past year as a memorable one 
history of the Empire should still exist ; its far-reaching 
nees necessarily affect this Institution in common with 
other similar organisations. At the outbreak of hostilities the 
Council at once placed the staff and organisation of the Institu- 
tion at the service of the Admiralty. The latter gratefully 
wknowledged the offer, which was arranged to be kept open, 
should occasion arise for taking advantage of it. In deference 
to a general feeling of the members of the Institution, the Council 
last autumn took steps for suspending, during the continuance 
of hostilities, all members who are subjects of enemy countries. 
The Council trusts that this course, while safeguarding the in- 
terests of the Institution during the present crisis, will not per- 
manently affect the international character of its membership 
and proceedings. 

The statement of accounts for the past year show the satis- 
factory financial position of the Institution, The invested funds 
have, moreover, been lately increased by the Elgar bequest, 
which reverted to the Institution under the will of the late Dr. 
Francis Elgar on the regretted death of his widow. 

The scholarships administered by the Institution have been 
increased by the valuable addition of a scholarship for research 
work in naval architecture, founded in memory of the late Sir 
William White, the funds for which were raised by the Memorial 
Committee last year, and have been handed over to the Council 
of the Institution for this purpose. The scholarship is of the 
value of £100 a year, tenable for two years. 

The Council has awarded a premium of books to Mr. L. Peskett 
for his paper on “ The Design of Steamships from the Owner's 
Point of View.” 


in the 
influ 


The election of officers for the ensuing year resulted 
as follows :—President, Lord Bristol ; Vice-Presidents, 
Lord Pirrie, Engineer-Vice-Admiral Sir John Durston, 
Engineer-Vice-Admiral Sir Henry J. Oram, Sir Philip 
Watts, Sir John Biles, Sir Archibald Denny, Sir 
Theodore Doxford, Sir Charles Parsons, Sir William 
Smith, Mr. Sydney V. Barnaby, Mr. H. J. Cornish, 
Mr. A. Gracie, Mr. R. H. Humphry, Mr. J. T. Milton, 
Mr. A. F. Yarrow and Mr. R. Saxton White. 

It was announced that Sir John Jellicoe and 
Admiral C. C. P. Fitzgerald had been elected hon. 
vice-presidents, and Lord Fisher an hon. member of 
the Institution. 

The President then delivered the following address : 

GENTLEMEN,—It is difficult, in the epoch-making 
times through which we are passing, to turn one’s 
thoughts to any other topic but that of the great 
war in which we are engaged on land and at sea. 
The tragic suddenness with which events crowded 
upon each other during those anxious days last 
summer are still fresh in the minds of all, and if we 
had often prophesied that, when it came, war would 
be swift in its inception, few of us realised how soon 
that prophecy was to be fulfilled or how thrilling 
those fateful moments were destined to be when peace 
and war still hung uncertain in the balance. When, 
to the relief of all, this nervous tension was ended, 
and, unable to find any other honourable solution, 
his Majesty’s Government had declared their inten- 
tion of upholding our treaty obligations, one knew 
that the day had come when all our preparations for 
the safety of the realm, and for vindicating the 
nation’s honour, would be put to the test of war. 
Those of you in the Institution of Naval Architects 
—and their number is large—whose duties are inti- 
mately connected with the design and construction 
of ships and munitions of war, realised that now at 
last the highest proof of their efficiency would be 
demanded of them, and that on the result of this test 
would, in a measure, depend the greatest issues that 
have confronted the nation in the past hundred years. 

It is still manifestly too early to speak of such 
experience as has been gathered in the present war. 
In the first place, the full knowledge of the true facts 
is confined, and rightly so, to those in authority at 
the Admiralty. So long as the war lasts we cannot 
hope that more than very brief, general, and there- 
fore incomplete accounts will reach us of the naval 
engagements which have taken place. I may, however, 
be permitted perhaps to make a few brief observations 
which result from an examination of the published 
narratives of the stirring events that have so far 
occupied our attention. So far as we have been per- 
mitted to glean anything from the results of these 
engagements, it appears that, broadly speaking, the 
class of ship with the heavier gun has, in each case, 
asserted its superiority, whether it be our battle- 
cruisers with their 12in. or 13.5in. guns over the 
corresponding German ships with their llin. or 12in. 
guns, or the numerous 8in. of the Scharnhorst and 
Gneisenau against the weaker armaments of our 
‘“ County ”’ class cruisers; but the remarkable, and 
to many of us, the unexpected feature of these 
engagements has been the very protracted nature of 
all the naval battles that have so far taken place. 
You will recall that, only last year, we were told by 
a distinguished gunnery expert that the naval action 
of the present day was not likely to last more than 
above five minutes after the range had been found. 
Well, the duration of the naval engagements of the 
present war have mostly been a matter of hours, 
not minutes, and we must still admit that other factors 
besides gun power have to be reckoned with in esti- 
mating the chances of successful action. Speed with 
its consequent power of mobility that enables the 








much, at any rate in the cruiser engagements. As 
was to be expected, both contending fleets have shown 
that they possess in their personnel a power of endur- 
ance under fire and a steadfastness in the most trying 
ordeal which the human mind can be compelled to 
undergo, that only ended with the sinking of their 
vessels. For in the naval engagements of the present 
war nearly every ship that has gone down has done 
so rather than surrender. All honour to these brave 
men ! 

Then, again, the advent of the submarine in its 
new réle of commerce destroyer has opened up an 
entirely new branch of tactics and strategy, inasmuch 
as such warfare, carried on as it is in the face of all the 
hitherto accepted conventions between belligerents 
and towards neutral nations, calls for a special means 
of meeting these new and unexpected risks. If a 
commercial nation is to survive aggression by methods 
of warfare hitherto proscribed by the comity of 
nations, and in the absence of any means of imposing 
the will of neutrals upon either belligerent, it is 
obvious that methods of protection against such 
attacks must be devised to suit the needs of the case, 
and the enemy must be brought to see the folly of 
transgressing the recognised laws of warfare by what- 
ever means may be found effective for such a purpose. 
The number of German submarines which we have 
succeeded in destroying is satisfactory so far as it 
goes, but we must in the future be prepared for a large 
increase in the number of hostile submarine craft, 
and as this danger cannot be effectively met by a 
corresponding increase of our own submarine fleet, 
new means must be devised to safeguard the lives and 
cargoes that are now exposed in our merchant vessels. 
L throw out as a possible solution that, in order to 
obtain a reasonable protection from submarine 
aggression such as is now being practised with the 
approbation of the German Government, may it not 
be advisable that all merchant ships should be armed 
to such an extent as will render them dangerous to 
submarines ? The threat of such action might con- 
ceivably bring all nations, at a more peaceful time 
to consider the amount of latitude that is to be given 
to submarines in their offensive capacity. In the 
discussion that arose last year over the effectiveness 
of the modern submarine as an engine of war, its value 
was fully discussed in relation to that of other types 
of warships which the submarine might be expected 
to encounter. It has been left to the German navy 
to initiate warfare against unresisting foes that can 
neither escape nor retaliate. If the doctrine of 
“ might is right ’’ is to be imposed upon the world by 
the new school of German thought in naval warfare, 
then its advocates must not complain if that nation 
with whom rests the balance of power calls to its aid 
all its mercantile marine to assist in ridding the seas 
of those who are now the declared enemies of friend 
and foe alike. 

But I must not enlarge further upon a topic which, 
however deeply one may feel in regard to its impor- 
tance, is better left for the present to those who direct 
our naval affairs. I wish, indeed, that we could have 
opened the present meetings as in former years with 
that most fruitful topic of discussion for a gathering 
such as ours—warship design and construction. But 
under the present circumstances no other course was 
possible, and the members of the Institution will 
readily understand the reasons that have controlled 
and guided the policy of the Council in this respect. 
Future meetings may, we hope, bring before us many 
of the lessons which are certain to be drawn from the 
results of the present naval war, and give opportunities 
for discussing the consequent trend of design. We 
trust that they will justify the measures taken by 
those who are responsible for the broad lines of naval 
construction, and the hopes of those who, by their 
skill and industry, have enabled these great concep- 
tions to take practical shape and action. All I can 
say at present—and I speak as one who is proud to 
have spent many years in the service with which this 
Institution is intimately connected—is that if we 
have cause to regret the loss of ships and of men 
destroyed by our ruthless foe, we have also cause to 
be proud of the way in which all our modern type of 
ships—be they battleships, cruisers, destroyers, or 
submarines—have so far stood the tests imposed 
upon them. In the officers and men in whose hands 
these great responsibilities rest we have entire con- 
fidence, and we feel sure that their skill, courage, and 
endurance will obtain from those ships the best results 
they are capable of yielding. Sir John Jellicoe, who 
for many years past has taken an active interest in 
this Institution, has, during the past eight months, 
borne upon his shoulders as heavy a weight of responsi- 
bility as has ever fallen to the lot of a naval officer. 
To him, as the head of that great fleet, we look, if 
ever the time comes to engage the enemy in a decisive 
battle at sea—and Germany’s high sea fleet may one 
day change her retiring disposition—to him, I say, 
we look with confidence to vindicate the principles 
that have guided our naval policy, and to him our 
heartfelt wishes go for a victory that may finally 
dispose of German naval aspirations and pretensions, 
hostile as they are to British supremacy on the seas. 

To turn for a moment to the present industrial 
situation, one of the salient facts of the time is that, 
notwithstanding the inevitable dislocation of trade 
in many branches of industry, a remarkable readjust- 








after the brief uncertainty that followed the declara- 
tion of war, settled down to a period of unprecedented 
activity, and numerous firms that had hitherto only 
been engaged on merchant ship construction were 
pressed into the service of the State. Others which 
in peace time had never constructed anything of a 
more warlike nature than feed pumps or condensers 
became busy with the death-dealing appliances that 
have been so extensively developed in the present 
war. The engineering firms of the country, great 
and small, so many of which are represented in this 
Institution, have responded nobly to the calls made 
upon them. It was only after the strain of several 
months’ pressure that the difficulties with the work- 
men became acute, and called for the strong measures 
which the Government have been compelled to take 
to ensure the continuance of war material and sup- 
plies. Lord Kitchener’s grave warning to the country 
last week will, I hope, bring home to all the urgent 
necessity for single-minded concentration upon the 
one great object to be striven for heart and soul, 
night and day, by every man and woman in the 
Empire—the prosecution of this war to a successful 
issue. Private interests must without hesitation be 
swept aside for public needs, and it behoves employers 
and employed alike to see that no halt is called in 
the great forward move of our troops and fleets due 
to petty quarrels for selfish motives. There is no 
doubt in my mind that one of the factors which 
contributed to bring about the crisis in the labour 
world, which threatened to reduce our effective 
fighting strength, was the continued reticence on 
certain matters shown in the publication of our 
official war news. The old adage, ‘‘ No news is good 
news,’ requires amendment at the present day, and 
there is no greater mistake possible than to suppose 
that the suppression of reverses or failures can bring 
about any other result than anxiety and scepticism 
in the minds of those who are better informed, and an 
open indifference to the seriousness of the situation 
in those who have no independent means of gauging 
the truth. It is these latter who constitute the bulk 
of our working population, and it is to them that we 
look to maintain our ship and armament factories at 
the highest pitch of efficiency and pressure in order 
to supply the needs of those who are fighting our 
battles at the front. If the supplies fail them at the 
critical moment, what use can they make of the 
weapons upon which our security depends ? Let those 
who guide the policy of the State realise that we can 
still face with stout hearts bad news as well as good, 
and that by taking the people a little more into their 
confidence they will gain strength and help from that 
section who form the very life-blood of our industrial 
community. 

The difficulties which the engineering firms have 
had to face since the war broke out have been 
increased by the unprecedented demands made upon 
us by our Allies for material of all kinds to supple- 
ment their own shortcomings. France, Belgium, 
Serbia, and even Russia have drawn upon our manu- 
facturing resources to supplement their equipment 
in all manner of war stores, clothing, and foodstuffs. 
The result has been to create an unprecedented short- 
age of labour, many of the skilled workmen having 
already been called away to the colours. Merchant 
ship construction which, at the outbreak of war, was 
full of promise of another record-breaking year, has 
necessarily suffered largely from the causes I have 
outlined. 

Where so many issues depend upon the outcome of 
the present war, and where the resumption of normal 
conditions cannot be foretold with any degree of 
accuracy, it is impossible to gauge the immediate 
future of our naval and mercantile ship construction. 
It may, however, be predicted, with some degree of 
confidence, that much tonnage will be required to 
make up for the wastage of war, and that although, 
under the most favourable circumstances, it will be 
a long time before our industries have readjusted 
themselves to the new conditions after the war is 
over, yet other countries will have suffered to a greater 
degree than ourselves, and we may reasonably look 
with, I hope, not undue confidence to the continued 
pre-eminence of our resources in shipbuilding and its 
allied industries. 

As I remarked at the beginning of this address, 
the present war tends to absorb our thoughts to the 
exclusion of all other topics, but we must nevertheless 
remember that, while matters relating to the war 
must take precedence of all others, there is no reason 
why the present time should be sterile in respect to 
other developments and progress. <A state of war, 
on the contrary, tends to stimulate all the faculties 
of a virile nation, and those of us who are not directly 
engaged in warlike occupations may still contribute 
largely to the material as well as the intellectual 
resources of our country. The period, rather more 
than a century ago, when we were engaged in a 
struggle quite as arduous as the present one, yet gave 
birth to numerous scientific discoveries and other 
developments that have left their mark upon our 
national life no less than the operations of war. The 
earliest successful experiments with the marine steam 
engine were carried out during the height of the 
Napoleonic wars, when the threat of invasion was 
probably more to be feared than it is now; Davey’s 
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invention of the safety lamp, and others, were all 
made at a time of great national stress. I may even 
recall that the first society for the advancement of 
naval architecture, which was the forerunner of our 
present Institution, was founded about the time that 
the war with France broke out, and the society con- 
tinued to flourish during the years that preceded 
and followed the battle of Trafalgar. It may be, 
therefore, that the present time will also be one in 
which there is plenty of scope for the prosecution of 
research and for the advancement of that particular 
branch of engineering science with which we are 
principally concerned. 

Although it has not been possible to open our 
meetings this year with a paper on the naval branch 
of ship construction, yet we are fortunate in having 
secured a very important contribution to our ** Trans- 
actions *’ by Professor Welch, whose services on the 
Bulkhead Committee have been greatly appreciated. 
The report on the work so far accomplished by this 
Committee on the sub-division of merchant ships, 
under the chairmanship of Sir Archibald Denny, 
forms a valuable contribution to the science of naval 
architecture. The Committee was entirely composed 
of members of Council of this Institution, and was 
thus fully representative of the highest technical 
knowledge that could be brought to bear on the 
questions referred to them by the Board of Trade. 
The terms of reference, ‘* as to what, in their opinion, 
would constitute efficient sub-division ” for the various 
classes of vessels to be considered were sufficiently 
wide in their scope, and the Committee made 
exhaustive inquiries and carried out a very complete 
series of calculations and experiments to enable them 
to report effectually on this most important question. 
The recommendations which they have framed for 
the guidance of the Board of Trade are destined to 
add greatly to the safety of passenger-carrying ships, 
and they take fully into account the large increase 
in the size of vessels that has taken place since the 
time when such rules were previously considered. 
As the International Conference on the Safety of 
Life at Sea was sitting at the same time as the Bulk- 
head Committee, it was possible for the two bodies 
to carry on their work in harmony on such matters 
as came under the consideration of both, and in their 
final report the International Convention was able 
to embody recommendations consistent with those 
made by the Bulkhead Committee. These have now 
been amplified and extended in the Committee’s 
report, and the International Convention may 
eventually be able to bring uniformity into the various 
methods and rules governing the construction of 
merchant ships. I need not insist upon the great 
value to the safety of sea-borne commerce, which a 
good understanding on such matters between the 
principal maritime countries will have, and how 
far-reaching its effects will be upon the future develop- 
ment of the merchant marine. The estrangement 
brought about by the war will undoubtedly put back 
to a much later date the universal adoption of identical 
rules, but we can only hope that, as time heals all 
wounds, the efforts of those who have given so 
generously of their time and brains may eventually 
be rewarded by a universal recognition of the merit 
of their work. 


The first paper taken was that by Professor J. J. 
Welch, “The Water-tight Division of Ships,” an 
abstract of which appears on page 318. 

Lord Charles Beresford, who, as President of a 
former Committee, was asked to open the discussion, 
said he did not believe that it would be possible to 
design an unsinkable ship. At the same time, it 
was necessary to take steps by water-tight sub- 
division to enable a damaged ship to remain afloat 
as long as possible. With this object, all water-tight 
doors should be screw doors, as otherwise at the 
critical moment the doors could not be closed. Of 
course, the chances of keeping a ship afloat depended 
upon the character of the wound. He had always 
opposed the idea of letting more water into a ship to 
balance it. He did not think that bulkheads in 
either merchant or warships were made sufficiently 
strong. When an accident occurred it was always 
necessary to shore up the bulkhead. Auxiliary 
appliances for life-saving, such as rafts and boats, 
might be useful in fine weather, and only then in case 
of rafts if they became disengaged. The water- 
tight deck, which was the subject of another paper, 
raised its own special problems. In the case of a 
warship, which was always rather tender, if the 
water-tight deck was too high and the ship was 
wounded above the deck, the enormous weight above 
the water-line tended to turn her over. 

Mr. T. R. Oswald regretted that Professor Welch 
had not dealt with the greater practical question of 
design and construction of bulkheads for different 
types of vessels. His reference to the historical 
sketch of water-tight sub-divisions went to show how 
comparatively little had been done to render vessels 
safer by a proper distribution and construction of 
bulkheads. Referring to the types of damage likely 
to occur, he considered closeness of transverse sub- 
divisions was desirable and effective, and should be 
through the engine and boiler spaces as well as else- 
where. Such an arrangement would confine the 
openings to the sea to a more limited space, and would 
submerge the vessel with the least list. The use of 


fore and aft bulkheads, especially when attached 





to the outer shell by longitudinal girders, was a 
danger, as they had a tendency,to confine the sea 
water to one side and so heel the vessel. The loss 
of H.M.S. Cressy and her two consorts and recently 
of the French ship Bouvet were instances of this 
danger. The carrying of all transverse bulkheads 
to the upper deck was essential, and where possible 
@ water-tight deck, either continuous or otherwise, 
in a@ position where it could be most effective in the 
special design of vessel was desirable. Limiting the 
spaces below bulkhead deck to a percentage of the 
displacement above load water-line to this deck 
would, he thought, be a good practical mode of arriv- 
ing at a safety division of the different types of vessels 
by transverse bulkheads. In all sub-divisions, it was 
essential for retaining the proper trim of vessels, 
that in spaces open to the sea, the water coming in 
should be given as free access as possible to each 
side of the vessel. Owing to the great increase in 
size of ships and large spaces taken up by engines 
and boilers in high-powered vessels, it was very difficult 
economically to construct the flat bulkheads and to 
make them efficient against unknown pressures 
coming upon them. He was a strong advocate of the 
use of curved bulkheads, either single or double, of 
a caisson form, and where the breadth was great, 
of supporting them in the centre by vertical 
buttresses. The double form of such a bulkhead 
would take enormous stresses, and in passenger 
vessels these double bulkheads in way of engine and 
boiler-rooms could. be utilised as bunkers, and in 
cargo vessels for luggage and suitable cargo. 

Mr. C. E. Stromeyer described a method of arrang- 
ing bulkheads so that when necessary the compart- 
ment of the opposite side of the ship could be flooded. 
He admitted that the channels to permit the flow of 
water from one side to the other quickly enough to 
be of service would need to be large, but believed 
that such an arrangement was practicable. 

Sir Archibald Denny said that the author had only 
treated one section of the Bulkhead Committee’s 
report, as it was impossible to deal with the whole 
subject in one paper. The Committee did not claim 
that their method would ensure absolute safety. It 
was necessary to lay down a criterion of loading, and 
they selected a permeability of 60. They were asked 
to devise a system which would be fair between ship 
and ship, and the work done should prove of advantage 
to the shipowner. With regard to longitudinal sub- 
division, a great deal of experience was now being 
accumulated from vessels which had been sunk, 
Merchant ships were generally divided transversely. 
and there appeared to have been no instance of 
such a vessel capsizing. The Committee had shown 
their opinion of the value of the water-tight deck by 
allowing in cases where such a deck was provided an 
extension of spacing in transverse bulkheads. With 
regard to Mr. Stromeyer’s suggestion, such communi- 
cating channels would in practice get choked up unless 
of large size, and that was not practical in a ship 
which had to be regarded as a commercial proposition. 
Such an arrangement as compartments at each end 
of a ship in communication with each other would 
not even save the ship, because as the vessel got a 
list at the damaged end, the water would run back. 
With regard to the strength of bulkheads, no evidence 
was produced to the Committee that a bulkhead had 
ever burst—only that they had leaked. He quite 
disagreed with the suggestion that the bulkheads of 
the Titanic had given way. 

Professor Welch, in replying on the discussion, 
dealt with this last point. He said that experiments 
made on full-sized bulkheads controverted the idea 
that the bulkhead in a modern ship was liable to 
burst. 

The next paper was entitled 
“THE INCREASE OF SAFETY AFFORDED BY A WATER- 

TIGHT DEcK,”’ 


and was contributed by Mr. K. G. Finlay, Associate- 
Member. The author said it was generally recognised 
that a water-tight deck contributed to the safety 
of a ship, and the purpose of his paper was to 
indicate to what extent and under what circumstances 
additional safety might be obtained by that method 
of sub-division. Speaking of Mr. Hillhouse’s sugges- 
tion—Inst. N.A., vol. lv., Part II.—that water-tight 
decks should be placed some distance below the water 
line, Mr. Finlay said that although a submerged 
water-tight deck would probably limit the loss of 
buoyancy resulting from a given length of damage 
more effectively than one placed above the water 
line, yet there was a danger that stability might 
suffer seriously, the loss of initial stability varying 
approximately as the length flooded; further, the 
risk on this account became greater as the ratio of 
breadth to draught increased. He came to the 
conclusion that, in the particular case considered— 
length between perpendiculars, 660ft.; breadth, 68ft. 
6in.; depth to bulkhead deck, 50ft.; load draught, 
34ft.; load displacement, 29,330 tons—the wider 
spacing of bulkheads below the water-tight deck 
was prejudicial to stability. 

Professor J. J. Welch, opening the discussion, said 
that the author had made some calculations upon 
the effect of spacing bulkheads below and above 
water-tight decks. The method of sub-division pro- 
posed appeared to be in full agreement with the 
principles of division adopted by the Bulkhead Com- 
mittee. Although the bulkhead contemplated was 





of the plain form, stepped bulkheads could be used 
and these would be wider apart below the bulkhead 
deck and closer together above that deck, while 
maintaining the total volumes unaltered. 

Mr. McBride referred to the fact that he had }\-en 
a member of the International Conference on the 
Safety of Life at Sea, which had devoted montis to 
the discussion of questions of sub-division without 
being able to approach a solution. Mr. Finlay ‘iad 
certainly given naval architects something interes: ing 
to think about. There was, however, the fact tu be 
borne in mind that no accident at sea ever repe:ied 
itself, there being invariably some particular fea: ire 
for which construction based on past experience «id 
not provide. It was satisfactory to note that Sir 
Archibald Denny’s Committee had reached (von. 
clusions so closely in accord with those of the Ly er- 
national Conference, and the report of the Bulk}. ad 
Committee should serve to vitalise the work of i \at 
Conference, which had laid down principles to be 
followed, while the Bulkhead Committee had shi wy 
how these principles might be applied in practic: 

Mr. Finlay having briefly replied to some of ‘he 
points raised, the morning session terminated. 


At the afternoon meeting on March 24th, Mr. Join 
Reid read the paper of which we give an abstrict 
below. 

THE INFLUENCE OF DISCHARGING APPLIANCES (UN 
THE DESIGN OF LARGE ORE CARRIERS. 


Among the very varied problems of marine transportati 1, 
those relating to the movement of bulk cargoes of coal and ison 
ore fall naturally into a class by themselves. These cary vs 
are peculiar by reason of the enormous quantities shipped, tlie 
considerable distances which have to be negotiated, and {he 
expeditious methods of handling in loading and discharging 
which their comparative indestructibility permits. It is, 
moreover, of paramount importance to the world’s industries 
that the transportation charges on such cargoes should he 
reduced to a minimum ; in other words, that the methods cin- 
ployed in their transportation should possess the maximum of 
efficiency and economy, not only in their movement by water, 
but also by railroad, in the loading and unloading of the ships 
and trucks, and in the storage and re-handling arrangements 
at the docks and furnaces. In this last respect it is recognised 
that operators in this country are frequently heavily han«i- 
capped by reason of the backwardness of our railroads, the 
smallness of the vessels employed in this work, the primitive 
nature of the loading and unloading appliances, and the in- 
adequate storage facilities at all stages of the journey from 
mines to furnaces. 1 speak more particularly of iron ore shipped 
to Great Britain from many foreign countries, in the handling 
of which we are still far behind the Continent, and still further 
behind the United States, in our methods. 

In 1899 and following years the author was called upon tv 
investigate American methods of transporting iron ore from the 
mines to the furnaces with a view to adapting these methods, 
where suitable, to English practice. It is well known that the 
principal traffic route for iron ore in the United States is from 
Duluth and the neighbouring ports at the head of Lake Superivr 
to Clevelund, Conneaut, Ashtabula and other Lake Erie ports 
convenient to the Pittsburg group of furnaces. The shipment 
of ore over this route in one year has reached the enormous 
total of nearly 50,000,000 tons, the season of open Lake naviga 
tion lasting only for seven months of the year. It would be 
natural with such a movement of material in bulk to expect to 
find remarkable methods of mining and transportation in use ; 
and such is indeed the case. Whether at the mines, on the rail- 
road or on shipboard, whether we consider the size of the loco- 
motives and the train weights moved, the shipping piers, the 
ships themselves, the unloading appliances, the storage facilities 
at docks and furnaces, United States’ methods of handling iron 
ore are all on a colossal scale, which has to be seen to be appre- 
ciated. It is safe to say that nowhere else is transportation 
of bulk cargo reduced to such a perfect system or carried on 
with a like degree of efficiency and economy. It is my purpose 
to describe briefly the development of the ore steamer of the 
Great Lakes, and to show how some of its leading features may 
be adapted with advantage for the ocean-going ore carriers 
now under consideration as a result of the world-wide range 
of the ore operators, who seem to be as much concerned to find 
new sources from which to draw their supplies as are dealers 
in oil, coal, grain and other staples. } 

It is particularly important to note the influence in the 
design of the large ore steamers of the — day which such 
extraneous matters as the nature of the loading and discharging 
appliances have undoubtedly had. In 1899, on the occasion 
of my first visit to the United States, the largest vessels employed 
in the ore trade were of about 8000 tons deadweight, of the 
ordinary single-deck design with the familiar lay-out of the 
Lake type of steamer, viz., engines aft, navigating quarters 
forward, flush decks clear of erections all fore and aft, numerous 
short but very broad hatches, spaced 24ft. centres—to suit the 
loading spouts on the ore piers—and with centre pillars of 
channel section, and numerous through hold beams and deep 
stringers. It was common in those days on the Lakes for the 
steamer to tow a barge of about the same size and deadweight 
as itself, a steam towing engine of very ingenious construction 
being used to prevent sudden snapping strains coming on the 
tow hawser. 

Owing to the shortness of the open season there, it is, of course, 
most important to eliminate as far as possible all delay of the 
steamships at terminal ports. To load a 10,000 or 12,000-ton 
ore carrier at the Lake Superior ore docks in four or five hours, 
and discharge it at the Lake Erie terminal in less time, is 4 
common occurrence during the season. This presupposes the 
storage of the whole cargo of ore in pockets on the loading piers, 
all ready to be shot into the vessel the moment it is moored 
alongside. It should be noted that the majority of the Lake 
Superior ores, being of a consistency similar to dry earth or 
sand, lend themselves to this method of handling. When the 
ore is of a coarser nature grinding is resorted to, so that the 
shipping arrangements may not be interfered with. The un- 
loading of the ore is, of course, a much more serious problem, 
but it bas been brilliantly solved by this Hulett and other 
machines, now in common use at all the great terminal ports 
of Lake Erie, and also at the storage piers at the furnaces at 
Pittsburg and othér steel centres. There are, of course, many 
different types of unloading yg mene adapted to the discharge 
of ore and coal cargoes, but I have chosen for my purpose the 
Hulett unloader, because it has been conceived on a truly 
heroic scale, and because its introduction has had a very notice- 
able effect on the design of the vessels on which it is engaged. 
It will be understood that the following description refers only 
to work on the Great Lakes of North America. There are 
indications, however, that these machines will shortly be brought 
into use at tide water ports, but at present the conditions in 
the ocean-borne ore trade prohibit their introduction. The 
method of operations is as follows :—The ore in the vessel’s 
hold is first grabbed by the 17-ton bucket, elevated by the 
rocking arm, run in over a 60-ton receiving hopper on the main 
frame of the machine, into which it is discharged. From the 
hopper the ore passes into a 50-ton traveller and scale car, 
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from which finally it passes into railway cars on any or either 
‘ the four tracks or into the temporary storage pile under 
tie cantilever extension, from which the bridge conveyor 
jandles it to the main storage pile. It will be sufficient to give 
an idea of the scale of the Hulett unloader if I state that the 
j7-ton bucket shells when open have an extension of 21ft. 3in. 
and a telescopic motion of 3ft. A complete cycle of operations 
for the bucket takes 50 sec., which points to a discharge capacity 
«! 1000 tons per hour or 4000 tons per hour for the four machines. 
course, this rate is difficult to maintain under all conditions, 


Ot 
hut 10,000-ton cargoes of ore have been unloaded on thé Lakes 
|). these appliances and their accessories in less than three hours. 
| have already referred to the unsuitable nature of the vessels 
» which the first trials of the Hulett unloader were conducted. 
lnk tops, cross beams and webs are all liable to severe damage, 
i the necessity for extra care in using the unloader in vessels 
this type reduces the speed of operation and prejudices the 
iciency and economy of the unloading appliance. It becomes 
:iperative, therefore, to consider the improvement of the 

sel so as to adjust its interior arrangements to suit this most 
in portant development in discharging appliances, and on full 
nsideration I recommended the introduction of a hopper or 
‘terior hold formed by carrying two parallel longitudinal 
vertical bulkheads from the tank top to the upper deck, the 
wing spaces being utilised for water ballast. It was further 
yoposed to remove all deck plating from between these longi- 
tudinal bulkheads, and to tie the ship together by wide spaced 
heavy arch beams, and to fit portable webs and steel hatch 
covers for the protection of ship and cargo. It should be remem- 
bered that one had under consideration the design of a com- 
paratively deep-draught vessel for the English ore trade to 
be unloaded by very much more primitive apparatus, but the 
improvements in ore-carrying vessels to be anticipated by a 
study of the Great Lakes methods seemed to point to important 
possibilities also in English practice. During visits to the 
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United States in the years immediately following the intro- 
duction of the Hulett machine, its effect on the development of 


the hopper holds and deep tank bottom for the concentration 
of the ore for easy discharge by grabs, and in the second case 
for the quick discharge of the pulp wood by flooding the holds. 
In both cases the absence of large areas of deck plating between 
the hatch openings is imperative. 

It is quite useless to concentrate the ore in a mass in a raised 
hopper hold if its loading and discharge have to be interfered 
with by large blind areas of deck material. In that case it 
would be better to retain the hopper longitudinal walls but 
to reduce the double bottom depth to normal, so that the un- 
loading buckets or grabs might have ample space under the 
obstructing deck areas for the necessary swing to reach the 
concealed positions of the cargo. To close hatch openings 
between the coamings, it may be necessary to consider an 
entirely new type of hatch cover. Considerable success has 
already attended the use of hinged covers of steel plate, heavily 
reinforced with angle or channel stiffeners, but in the present 
case I should recommend a type of rolling shutter hatch-cover 
travelling on the hatch coamings and easily controlled by some 
simple form of winding engine, or even an ordinary ship’s 
winch. The one object to attain, whichever form of cover is 
adopted, is that it shall not permit any of the cargo to be 
screened from the attack of the unloading appliances. There 
are, of course, many ways of charging and discharging the holds 
of large bulk carriers, to some of which reference has already 
been made in the “‘ Transactions ’’ of this Institution. In some 
cases hopper holds with conveying systems underneath have 
enabled the vessel to dispense with shore unloading plant ; 
in other cases, systems of electric deck cranes have attained 
very considerable success. As the size of the ore carrier and the 
length of the average voyage increases, however, it becomes 
important to keep the ship and the unloadmg arrangements 
entirely separate. The time is nat distant when we shall have 
large numbers of ocean-going ore steamers, exceeding in dimen- 
sions and deadweight the largest ore carriers of the Great Lakes, 
which will have to negotiate distances exceeding 15,000 miles 
each round trip. The cycle of operations involved in the econo- 
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the ore vessels was quickly noted, and in 1904 was launched 
one of the first Lake vessels to embody the features above 
referred to. 

It was not found desirable in Lake practice to carry the 
hopper holds to the upper deck. To have done so would have 
been to cut off so much of the available hold space as to prohibit 
the use of these vessels for coal and grain, too serious a drawback 
for the average owner, to offset the advantages for ore cargoes. | 
Therefore, after various experiments in the construction of 
these hopper holds a fairly definite type was evolved, containing 
the parallel side walls and arch beams and indicated in the 
midship section plan in Fig. 1. It will be evident that a vessel 
of this standard Lake type, with its double bottom and hopper 
wing spaces terminating at the level of main deck stringer, 
has a distribution of scantlings in its midship section which. 
as regards longitudinal structural girder value somewhat neglects | 
the topsides. Owing to the wide close-spaced hatches, the 
shallow moulded depth, relative to the length, and the lack of 
longitudinal bracing in way of the fore and aft hatch-limits, 
the topside strength is still further prejudiced. There are not 
wanting evidences of a tendency in recent designs to return to | 
« more favourable disposition of the available material. Hatches 
are now frequently 24ft. centres with 12ft. deck areas between, 
and efforts are being made, by the adoption of longitudinal | 
framing and longitudinal topside girders above the hopper | 
holds, to return to a more wholesome type. Towards this the 
adoption of continuous longitudinal vertical bulkheads, forming | 
the hopper holds above described, would materially contribute. 
A further step in ore carrier design is now impending, which | 
will greatly improve the type and facilitate its discharge. 

In cases where large vessels are to be built exclusively for | 
the transport of iron ore—as, for example, in the Narvik— 
Rotterdam trade or in the proposed Chilian-United States 
trade—it may be possible to neglect requirements for other 
cargoes and to seal off much larger hold spaces than would | 
otherwise be possible. In other words, the ore carrier might | 
be as specialised in its design as the old tanker, which is generally | 
quite unsuitable for any other cargo. There seems no reason 
why, in fact, a material such as iron ore should not be dealt | 
with as efficiently and economically as to its transportation 
as oil and coal, which is certainly very far from being the case | 
at present. With this object in view, the author suggested 
some ten years ago that a great improvement in seaworthiness 
and Bs shar advantages in general efficiency would be 
obtained by increasing the depth of the double bottom to, say, | 
18it. or 20ft., providing a raised platform for the ore, which, 
in conjunction with the wing bulkheads, would hold the cargo 
in & Concentrated mass as in a box or hopper, so that when the 
hatches were removed it might easily be tackled by large un- | 
loading grabs or buckets. This proposal—which, by the way, | 
was one of the first Lake designs to have scantlings assigned | 
for Lloyd’s classification—was submitted to the shipowners | 
of the Great Lakes, but while recognising the advantages of | 
the arrangement, the loss of hold capacity was so great as to | 
prejudice its general usefulness. Jt is curious to notice that 
this design, though discarded for the time being, seems likely 
nowadays to find large scope in two very different lines of work, | 
viz., In ore carrying in the open sea and in pulp wood carrying | 
in the Canadian Lakes and rivers. In the bret case, I propose 


| the vicinity of the bilge. 
‘lack of transverse and longitudinal rigidity as dis- 
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mical handling of an ore cargo under these conditions neces- 
sitates the very latest and most up-to-date methods throughout. 
The hopper hold ore carrier and the automatic unloader are 
two of the features in this cycle which might well repay careful 
consideration by those interested in the ore trade in this country. 


Mr. J. Montgomerie opened the discussion. He said 
that the ship described was, in effect, a vessel having 
clear holds and entirely innocent of bulkheads or 
pillars. It was necessary to have.in mind the extent 


' to which the design of the ship had been influenced 


by such an extraneous business as the type of dis- 
charging appliances. The demand for rapid clearance 
overbore every other consideration. It could not be 
doubted, however, that the operation of loading 
introduced strains into the structure which would be 


| as great as anything likely to be experienced in ser- 


vice. The ship came under the loading tips entirely 
empty, drawing 15ft. of water forward and nothing 
aft, and in the course of an hour or two a large cargo 
was put into the holds from a height of 30ft., and 
deflection took place to an extent in one case of 
1l}in. on a length of 300ft. Such vessels were not 
strong enough. In the great storm of November, 


| 1913, investigation showed that the damage pro- 


duced was mainly rivet damage in the top sides and 
The ship suffered from a 


tinct from strength. The introduction of the Isher- 


| wood system had been an advantage, and if the use 
| of that method of construction was associated with 


increased attention to rivet attachments with hatch- 


| ways 12ft. in length and 24ft. centres, a ship would 
| be produced which should satisfactorily meet all 


demands made upon it. 
Mr. McBride made a comparison between the ships 
described in the paper and the United States navy 


| colliers, including two recently built for the service 


of the Panama Canal. The problem set the Navy 
Board was to build a collier to discharge its own cargo, 
and the vessel evolved was one capable of carrying 
10,000 tons of cargo coal and having handling appli- 
ances over twelve hatches, the total unloading capa- 
city being 1200 tons per hour. That type of collier, 
of which twelve were now in commission, had been 
quite successful. In the case of the colliers. built 
for the Panama Canal these were to be designed for 





unloading in the shortest possible time at the Canal. 
It was thought that such vessels could be constructed 
so as to be available for naval purposes also. That 
involved the solution of two separate problems, and 
it was found necessary to have only four holds with 
eight hatches instead of six with twelve hatches. If 
these vessels were used for naval purposes the coal 
would be discharged by the aid of electrically operated 
belts, current for which would be furnished by the 
battleship. In colliers of the navy type 500ft. in 
length deflections had been measured between -the 
loaded and unloaded conditions of 5}in. in still water. 
The deflection had never been measured at sea, but 
it was quite interesting to stand on the raised poop 
and watch the effect of the ship working. It could 
be seen with the eye, but there was never the slightest 
sign that the ships were lacking in structural strength. 

Mr. J. French (Lloyd’s Register) said he thought 
it was of interest to have a description of the methods 
of loading ore at the docks at the head of Lake 
Superior and the effect it had on the structure. As 
they were probably aware, some of the first of the 
large vessels sagged to the extent of 10in. The ore 
spouts were 12ft. centres, and the majority of the 
vessels built on the Lakes during the last ten years 
had hatchways 12ft. centres with 3ft. of deck plating 
between each hatch. If those loading the vessel did 
not commence at each end and by first loading into 
alternate hatchways, the vessel sagged amidships 
and remained so until discharged. Since the great 
storm in the Lakes in November, 1913, owners had 
gone back to 24ft. centre hatchways with 12ft. to 
14ft. of deck plating between the hatchways. It 
was found that the Hulet discharging machines 
worked efficiently with hatchways 24ft. centres, as 
in the 12ft. centres, and discharged as quickly. He 
had witnessed the process of loading and discharging 
of vessels referred to. Regarding Mr. Reid’s descrip- 
tion of hopper side tanks, that had not been clearly 
defined. Vessels fitted with hopper side tanks 
seldom took a cargo up the Lakes; they brought down 
ore and returned in ballast. That type of construction 
reduced the capacity for coal or grain, and only the 
large shipping companies had vessels of that type, 
the general design being that of side tanks. Owners 
would adhere to the hopper or side tank vessels of 
the present-day type, owing to the limited depth of 
water at the Soo Locks, which varied from 18ft. 3in. 
to 19ft. 

Mr. Reid, in his reply, pointed out the influence 
on design of the short season on the Lakes. It was not 
necessary to put in the structural strength which was 
necessary in British vessels which traded all over the 
world. The main object of the designer was to get 
an enormous deadweight and rapid unloading, and 
the scantlings were reduced and the structural 
arrangements modified with these things in view. 
Even in the great storm of 1913, when many vessels 
were lost, the loss took place without any reference 
to structural strength, a navigation problem in the 
particular circumstances which arose assuming special 
importance. He agreed as to the advantages for 
these vessels of the introduction of the Isherwood 
system. With regard to deflections caused by rapid 
loading, as long as the vessels did not go over their 
draught by reason of sagging, owners would not 
worry over any rivet damage. His chief reason for 
reading the paper was to call attention to the back- 
ward British method of handling cargoes of the type 
described. He hoped that British railways and docks 
would recognise the handicap which our primitive 
system placed upon home industries in the endeavour 
to compete with foreign rivals. During the last fifteen 
years there had been a revolution in the methods of 
handling iron ore in the United States. 








WE learn from the Electrical Review that the principal 
types of electrical meters approved by the Russian Office 
of Weights and Measures are of German production. 
There is, however, no particular shortage of these, as there 
has been a large decline in the number of users of current. 
An effort is to be made to induce the Office of Weights 
and Measures to approve meters made in the countries of 
friendly and neutral Powers, such as Switzerland, France, 
England, &c. 

A MEETING of the Electric Vehicle Committee was held 
in London under the chairmanship of Mr. R. A. Chattock, 
on March 9th, 1915. As to the standardisation of metal 
filament glow lamps for use on electric vehicles, the Com- 
mittee has had before it samples of fittings made by 
several manufacturers, and, in view of the restricted 
amount of room inside these fittings, the Committee 
decided to recommend, as standard for electric vehicles, 
the lamps of the size and voltage recommended by the 
Engineering Standards Committee (Report No. 69). 
These lamps are made for 12 volts, and, in view of 
the small energy consumption and the comparatively 
short hours of use, the Committee recommends that for 
the present they be coupled across such a number of cells 
in the vehicle as will give the required voltage, and that a 
special extra terminal be provided on the cells for this 
purpose. As to the methods of charging and of standardisa- 
tion of charging equipments, the Technical Sub-committee 
is still engaged in drawing up a report. The secretary 
was directed to write to those London municipal and com- 
pany undertakings charging more than ld. per unit for 
** off-peak” supply, expressing the hope that they would 
reconsider this matter and come into line with the large 
number of ‘supply undertakings which had already 
adopted the Committee’s standard tariff. The date of 
the next meeting of the Committee was fixed for Tuesday, 
April 13th. 








302 


THE ENGINEER 





Marcu 26, 1915 








BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. V.* 
RAW MATERIAL AND CLINKER CRUSHING 
MACHINES. 


A SOMEWHAT different type of stone breaker to any 
of the other stone breakers which have been described 
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Fig. 25—BAXTER’S STONE BREAKER 


in the foregoing articles is illustrated in Figs. 25 and 
26. It ismade by W. H. Baxter, Limited, of Leeds, 
and is provided with what the firm terms its compound 
toggle knapping motion. This motion has three 
toggle levers, the whole weight of the levers, toggles, 
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irregularity of movement is given to the movable jaw, 


| which prevents the machine from choking, and it is 


claimed that it enables the material to pass through the 
machine more quickly than in other types of crusher. 
As giving an indication of the economy with which 
this type of machine works, we are informed that 
4 ewt. of coal are consumed in breaking 80 tons of 
hard whinstone. No oil bath or stream of water is 


machinery is, and has for a very long time now, been 


also made by the firm of Pratchitt Bros., of Denton 
Ironworks, Carlisle. This firm is accustomed to 
supply the stone breakers and the crushing rolls jn 
one plant, arranged as shown in Fig. 27. This arrange. 
ment is undoubtedly convenient in certain cases, :1d 
it has the advantage of taking up less floor space than 
the two machines would. if mounted separately. [t 
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required to keep the shaft cool, and as no cap or cap 
bolts are necessary for securing the jaw shaft, stoppage 
through breakage of these is avoided. The machine 
is fitted with a patented device for taking up the wear 
of the jawshaft so that, as the makers further point 
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Fig. 27—PRATCHITT’S COMBINED STONE BREAKER AND CRUSHER 


&c., being carried by the low lever shaft. The weight 
upon the driving shaft is only half the weight of the 
connecting-rod. No spring,of,any kind is com- 
pressed to return the swinging jaw to its starting 
position, and the only pressure upon the driving shaft 























out, concussion when the hole or shaft becomes 
worn is obviated, and so that breakages and loss of 
time in this direction are also prevented. 

The machines are ordinarily made for stock in 


eleven sizes, with openings varying from 6in. by 4in. 




















Fig. 26—BAXTER’S 


fast and loose pulleys. 
breaker these pulleys, for the size of machine illus- 
trated, are 20in. in diameter and din. in face, and they 
run at 260 revolutions per minute. 
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STONE BREAKER 


will be observed that the discharge shoot of the ston 
breaker delivers direct into the feed hopper of th. 
crushing rolls. The machines are both shown with 





Fig. 23—PRATCHITT’S STONE BREAKER 





In the case of the stone 


The pulleys of 
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is that due to the breaking of the stone. 


point out that by reason of the greater compound The weight of the heaviest piece is approximately | also have Sin. faces. 
per minute. 


Fig. 22—PRATCHITT’S STONE BREAKER 


motion which is a feature of their machine a greater half the total weight of the machine. 





* No. 1V. appeared March 12th. 


Stone and clinker breaking, crushing and grinding ' 
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The makers to 36in. by 20in. and weights varying from # to 25 tons. | the crushing rolls are 30in. in diameter, and they 


They run at 110 revolutions 


The form of the firm’s stone breaker is shown in 
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Fig. 28 and drawings of it are given in Fig. 29. It will 
be observed from the sections that the machine is of 
the Blake type and that it is similar in many respects 
to machines of that type which have been described 
in preceding articles. The frame A is provided at 
one end with a renewable face B, which may be of 
chilled iron or of manganese steel according to the 
nature of the material being broken. The massive 
cast iron swinging jaw-stock C is carried on a shaft 
1), which works in bearings in the sides of the frame 
A. This jaw-stock has also a renewable face E which 
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Pig. 30—PRATCHITTS CRUSHING ROLLS 


is secured by wedge bolts, and which may also be of 
chilled iron or hard steel as desired. To protect the 
inner faces of the frames from the abrasive action 
of the material being crushed those portions of them 
on each side which come between the movable and 
the fixed jaws are lined with renewable hard steel 
plates F. 

The Pitman G, which is of cast iron and of heavy 
section, is provided with a bearing to take the ex- 
centric H, which is formed on the shaft J, which latter 
also works in bearings on the sides of the frame. The 
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Fig. 31—PRATCHITT’S GRINDING MILLS 


shaft J has keyed to it at each end and outside the 
bearings a heavy 
extension at one side, a fast pulley Y—which is bolted 
to the fly-wheel on that side—and also a loose pulley. 
Between the pitman G and the jaw-stock C comes 
the toggle-plate K, one nose of which fits into a groove 
L formed in the pitman, the other nose fitting into 
a groove formed in a hard bearing block M dove- 
tailed into the back of the jaw-stock. On the other 
side of the pitman and between it and the wedge 





, fly-wheel X, and it carries, keyed on | 


block Q comes the toggle-plate N, the noses of which 
work in grooves in the hard bearing block O dove- 
tailed into the pitman and in the groove P formed 
in the wedge block respectively. 

It will be understood that the size to which the 
material is broken may be regulated, within limits, 
by altering the vertical position of the wedge R by 
means of the nut S working on the screw T. If the 
wedge be drawn up, then the jaw-stock is pushed 
nearer to the fixed face B and vice versd. This 
adjustment, however, has its limitations, and if the 
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range be not sufficient to meet requirements, then 
toggle-plates of different lengths—which the firm 
supplies if required—must be employed. 

For crushing hard materials such as limestone and 
lumps of cement the firm ordinarily makes for stock 
five sizes of machines, the details of which are given 
in the table below :— 


Approximate quantity Approximate 


Size of : 
A of material broken horse-power 
feed opening. per hour. required. 
Inches. ‘ a 
10 x 6 3 
i a | if 4 
1 x. 8 ; 6 
18 x 9 : e ; 3 7 
20 x 10 10 8 


A machine with a feed opening 24in. loin. is also 
made to deal with softer materials. Its output is 
10 tons per hour, and it requires 8 horse-power to 
drive it. 

To ensure that the jaw-stock shall always be kept 
pressing against the nose of the toggle, and that the 
toggle plates shall not become unshipped, the draw- 
back rod U is provided. This is controlled by a 
butterfly nut V and by the rubber buffer W. This 
adjustment has, of course, to be made every time the 
wedge R is moved up and down, but it should be 
understood that the length of stroke of the machine 
never varies, no matter to what size it is crushing 
the material passing through it, so that the size of the 
buffer W never has to be 
changed. All that is neces- 
sary after an adjustment 
of R has been made is to 
tighten up the butterfly 
nut V until there is just 
sufficient compression of 
W to keep the various 
parts of the machine in 
proper contact with one 
another. The further com- 
pression of W by the for- 
ward movement of the 
jawstock causes a sufficient 
pull on the latter to en- 
sure that any tendency not 
to return on the _ back- 
stroke which may be set up 
by friction may be over- 
come. The rod U also 
prevents the jawstock 
jumping off the toggle plate 
when the machine is run- 
ning light. 

The arrangement of this 
firm’s crushing rolls is 
shown in Fig. 30. The 
driving shaft B carries two 
pulleys A A’, 42in. in 
diameter, one of them being 
fast and the other loose. 
KXeyed to the shaft is a 
shrouded pinion C, which 
meshes with the large spur 
wheel D. The latter is 
keyed to the end of a 6in. 
diameter steel shaft E. 
This shaft also carries one 
of the rolls F, which may 
be either of chilled cast iron or have shells of 
manganese steel, and has keyed to its other end a 
cast iron coupling wheel G. Gearing with G is 
another coupling wheel H, which is of the same 
diameter and has the same number of teeth as G. 
The coupling wheel H is keyed to the roll shaft K, 
which carries the roll L. The two rolls, therefore, 
run at the same speed. The roll shafts E and K run 
in cast iron bearings M and N respectively, and the 
pressure half of each of these bearings is provided 





with a gun-metal step. The frame O on which the bear- 
ing blocks M and N rest as well as the underside of 
the bridge cap P and the tops and bottoms of the 
bearing blocks themselves, are all planed. The size 
to which the material is crushed may be regulated by 
the screws R, and the machine may, if desired, be 
fitted with springs to take up the shocks. A cast 
iron feed hopper Q is fixed to the framework imme- 
diately over the space between the rolls. For fixing 
the rolls to the shafts, the former, if they be of 
chilled iron, are cast with the eye about lin. larger 
than the shaft. In the eye one large keyway is 
formed for a driving key, and three other saddle 
keys are fitted at each end to true up the roll. © If 
manganese shells are used they are either staked to 
the roll, or they are provided with snugs, and when 
they are slipped over the roll a partial turn causes 
the snugs to drop into recesses in the roll. 

Three sizes of the rolls are made for stock, the 
principal particulars being as follows :— 


Approximate output Approximate 


Size of rollers. . 
per hour. weight. 
Inches. Tons. Cwt. 
x 15 2-4 15 
134 x 18 3-6 60 
18 x 18 6-9 80 


This firm also makes a cement grinding machine 
of a type which was more extensively used for dealing 
with clinker before the introduction of ball and tube 
mills than it is now, though it is still in use. In it 
two millstones, the upper of which is revolved, are 
employed. A pair of such mills is shown in Fig. 31, 
and a drawing of one of them, partly of section, is 
given in Fig. 32. 

The machines are driven by a belt pulley A keyed 



































































































































Fig. 32—PRATCHITT’S GRINDING MILL 


to the shaft B, whieh runs in cast iron pedestal bear- 
ings C provided with gun-metal steps. There is also 
a loose pulley Al. Keyed to the shaft B are mitre 
or bevel wheels D, which may be either cast iron or 
morticed wheels as desired. The wheels D mesh 
with bevel wheels E, which are of the same size as D, 
and which can be slid up and down on a feather on 
the vertical shaft F. The wheel E can be raised 
and lowered so as to disengage or re-engage with the 
wheel D by means of the screw G. Generally speak- 
ing, supposing there are four mills running off the 
same shaft, one will be always laid off for stone 
dressing, and by this lifting arrangement the mill 
can be put out of action without affecting the other 
three. The lower end of the shaft F runs in a foot- 
step bearing H, which is fitted with a gun-metal bush. 
The position of H can be varied up and down by 
means of the lever I and the hand wheel and screw J. 
The necessity for this adjustment will be explained 
later. The upper end of the shaft F is square so as 
to receive the driving box F!, and the latter engages 
with a cross bar F?, which is technically termed the 
balance rhynd. This cross bar is firmly fixed into 
the upper grinding stone W, and on its underside is 
arranged a hardened steel socket into which fits a steel 
poppet let into the top of the spindle. A section 
showing the driving gear to an enlarged scale is shown 
in Fig. 33 and a plan of the driving box in Fig. 34. 
These drawings will make the foregoing description 
quite clear. The details have been omitted from 
Fig. 32 for the sake of clearness. Underneath the 
driving box is a special bearing which is let into the 





304 


THE ENGINEER 





Marcu 26, 1915 


———— 








lower stone X and is adjustable for wear by means of 
small screws K. The bottom stone can be adjusted 
by means of set screws in the framework. 

Reverting to the lever I and the screw J, it will be 
evident that by manipulating it the height of the 
upper stone above the lower, and hence the fineness 
to which the material is ground, can be varied. The 
upper stone can, in fact, be lifted so high that no 
grinding takes place, should this be necessary. 

The material to be ground is fed into the machine 
from the hopper M, which discharges into a hinged 
tray M', the angle of which can be varied by means 
of the chain M?. It is evident that the greater the 
distance to which M? is lowered the larger the amount 
of material fed into the machine in a given time. It 
is also evident that if the tray be raised to its full 
height no material can come through. The driving- 
box top is fitted with a small spindle or shaker L, 
which gives the tray M' a jigging motion and facilitates 
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Fig. 33—DRIVING GEAR OF GRINDING MILL 


the discharge of the material into the central hole 
in the top stone W. 

The machine may be conveniently fed as shown in 
Fig. 32. In this the material is brought over the top 
of a shoot S arranged over the hopper M by means of 
@ screw conveyor R driver. by a pulley Q, which is 
itself driven by a pulley P on the main driving shaft 
B. A further pulley on the same shaft drives another 
pulley T, which actuates a conveyor U. This is em- 
ployed to remove the ground material as it is discharged 
from the machine into the passage V. Alternatively the 
material may be discharged from the spout N!—Fig. 31 
—if sodesired. In this case the circular channel round 
the lower stone is lined at the bottom with wood, 
which is cut away where the shoot N! comes. The 
ground material is brought round to the opening 
thus left by means of a small scraper fixed to the 
running stone. Fig. 35 shows this portion of the 
machine to an enlarged scale. The main frame N 
of the machine is of cast iron and the cover O of the 
machine is of sheet iron. 

The millstones, which are 4ft. 6in. in diameter, are 
of specially selected French burr, and they are of 
great weight. They may, if desired, be faced with 
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Fig. 3—PLAN OF DRIVING BOX 


emery. It will be observed that a swinging jib Z 
is provided at the top of the frame. This carries a 
pair of lifting fingers Y by means of which the stones 
can be lifted for inspection or dressing under the 
action of the screw Y?. 

These mills may be used either for wet slurry or for 
dried and crushed stone or for crushed clinker. 
Indeed, Messrs. Pratchitt Brothers inform us that they 
have supplied installations in which the combined 
stone-breaking and crushing machine already de- 
scribed is used effectively in conjunction with these 
grinding mills for dealing with cement clinker. They 
claim, moreover, that such a combination can com- 
pete satisfactorily as regards cost and efficiency with 
any other combination of crushing and _ grinding 
machinery. 

It will have become evident by the preceding 


which are capable of supplying stone-breaking and 
crushing machinery for dealing with all sorts and 
kinds of raw cement-making materials and also with 
large lumps of cement clinker. 

The choice of exactly the best kind of equipment 
to use must depend largely upon the character of the 
raw material. It is quite possible, with some materials, 
that no crushing of any kind may be absolutely 
necessary. The materials chalk and clay, especially 
if the wet process be employed, may be of such 
composition that no crushing is required. Yet, 
even in this case it has been found that a certain 
amount of crushing is desirable, especially if the 
chalk be on the hard side. 

With limestone it is always necessary to break 
up the lumps of rock, and with marl and shale break- 
ing is nearly always necessary. Exactly how far 
the breaking-up process should be taken is a matter 
on which cement manufacturers appear to differ 
widely. In some cases the stone is taken down 
quite small before it is fed into the grinding machines ; 
in some cases quite large pieces are allowed to go into 
ball mills. It is contended by some that as long as 
the stone is reduced sufficiently in size for the grinding 
machinery to deal with it, that is sufficient ; and that 
it is the breaking up of the really large lumps which 
isof importance. The larger the pieces fed into the 
grinding machinery, however, the greater the stresses 
set up in the latter, and it becomes a question whether 
the consequent additional wear in this machinery 
due to this cause would not more than counterbalance 
the additional cost of installing and operating crush- 
ing machinery. 

These, however, are matters of detail which are 
settled by the manufacturer according to his taste, 
fancy, or experience. They do not affect the quality 
of the cement; only the cost of manufacturing it. 
The main point which we wish to make is that ma- 
chinery of every sort and description which may 
be necessary for efficiently dealing with any kind 
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Fig. 35—MILL DISCHARGING SPOUT 


of raw material used in the making of Portland cement 
is manufactured in this country. It can be obtained 
in any number of sizes from the largest to the smallest, 
and in practically every case intending purchasers 
could get what they required from stock sizes. More- 
over, the machinery supplied by our makers is of the 
highest quality. It is not only machinery which is 
employed for dealing with cement-making materials. 
Much of it is, and has for many years now, been 
employed for dealing with road metal and such-like 
substances, so that our makers have not only their 
“‘ cement experience,” if we may use such an expres- 
sion, to guide them, but have long experience with 
materials as hard as and harder than anything used 
in cement making on which to draw in making their 
machines. 

The foregoing does not exhaust the list of makers 
of stone-breaking and crushing machinery. We shall 
still have to mention some others when dealing with 
the British firms which undertake to equip cement 
works from beginning to end. 








LABOUR AND WAGES. 





IMPoRTANT developments are taking place in the labour 
world. Last Friday, after a three days’ conference between 
Government and labour representatives, an agreement 
was arrived at, covering thirty-five trade unions. The 
main features are as follows :— 

During the war period there shall in no case be any 
stoppage of work upon munitions and equipments of 
war. 

All differences on wages or conditions of employ- 
ment shall be the subject of conferences between the 
parties. 

An Advisory Committee representative of the 
workers engaged in production for Government 
requirements shall be appointed by the Government. 

During the war period the relaxation of the present 
trade practices is imperative. Any departure from 


the practice ruling shall only be for the period of the 
war. 

The relaxation of existing demarcation restrictions 
or admission of semi-skilled or female labour shall 
not affect adversely the rates customarily paid for the 





articles that there are numbers of British firms 


job. 








These proposals have been recommended to the work. 
men for acceptance and voting upon them is proceeding, 

On Tuesday, at a conference between the Government 
Committee on Production and representatives of nine 
trade unions and of the employers’ associations, preside«| 
over by Sir George Askwith, the following resolutions 
were adopted :—‘‘ That the representatives of the trace 
unions present agree with the employers to come to a 
decision on (1) the question of an advance of wages fo; 
the Bristol Channel area covered by the Ship Repairey,’ 
Federation ; (2) advances to any workman to be daté| 
for the first full pay week following the date of this co), 
ference ; (3) the amount of the advance to be settled |), 
the Committee on Production (Sir George Askwith, Si; 
Francis Hopwood, and Sir George Gibb); and (4) tly. 
principle of having a general method of settling disput... 
without a stoppage of work, machinery to be mutua!|, 
arranged at an early date.” The hearing of claims is bein. 
taken to-day—Friday. It has been decided to set up loc::| 
Advisory Boards, to consist of representatives of t}). 
unions and employers’ associations, for the princij::| 
industrial areas throughout the country. The repr 
sentatives of the Amalgamated Society of Engineers (i | 
not attend the conference, but it is hoped that this uni: 
will join with the others in the agreement. The wag. 
claim to be discussed to-day is a demand for an advan. 
of 6s. a week on time wages and 15 per cent. on piece rat: 








THE Committee on Production has this week be 
dealing with the demand for increased wages on the Cly: 
and the award of the Arbitration Court, to which tribur.! 
the matter has been referred, was published on Wednesda 
night. It is as follows :— 

The wages of the workers in the trades shall | 
increased as follows : 

ld. an hour or 4s. a week (according to the custo: 
of payment in the various shops) on time rates. 

Ten per cent. on piece rates. 

The advances to come into operation from th. 
beginning of the first full pay week after Februar 
12th, 1915, and to be regarded as war wages, an 
recognised as due to and dependent on the existenc: 
of the abnormal conditions now prevailing in con 
sequence of the war. 





THE strike of brass moulders on the Clyde, which laste:| 
four weeks, was ended on Tuesday, the men resuming 
work and offering to submit their claim to arbitration. At 
a conference between the Brassworkers’ Union and the 
North of England Brassfounders’ Association, at the end 
of last week, it was agreed to advance time wages by 4s. 
per week and piece rates by 10 per cent., the new arrange 
ment to come into force on the first pay day in April, 
except as regards wages for work on Government con 
tracts already in hand, in which cases the advances will 
not be given until after the end of April. 





Last Saturday, at a conference between the Govern- 
ment representatives and those of the unions of ship 
wrights, boilermakers, and ironmoulders, progress was 
made towards meeting the claims of the naval dockyard 
workers for advances similar to those which are being 
conceded in private employment. 





In the coal trade inquiries are proceeding regarding a 
shortage of supplies. The miners’ unions, and also the 
coalowners, have been invited to give evidence before the 
Government Committee on Coal Supplies regarding the 
causes of the limitation of output, the extent of the short- 
age, and whether this is due to lack of labour or insuffi- 
ciency of railway trucks. The question of suspending the 
Eight Hours Act will come up for discussion, as will the 
subject of time-losing. The seriousness of the latter point 
may be gathered from the fact that such a socialistic 
miners’ leader as Mr. Vernon Hartshorn declared, at a 
mass meeting last Friday, that in the South Wales coal- 
field there were from 15 to 20 per cent. of absentees every 
day of the year, and that sickness did not account for more 
than 4 or 5 per cent. of the absenteeism. Mr. Hartshorn 
strongly urged the men to do their duty to their country 
by working regularly, and a resolution was passed at the 
meeting pledging the men to act upon the advice. 





Tae Board of Conciliation and Arbitration for the 
northern manufacturing iron and steel trade has fixed a 
scale of war bonuses for six months, dated from March 8th, 
as follows :— 

Youths earning from 10s. to 20s. weekly, an 
increase of Is.; married men earning 20s. or less, 
an increase of 4s.; from 20s. to 30s., an increase of 
4s.; from 30s. to 40s., an increase of 3s.; from 40s. 
to 50s., an increase of 2s. 


A RATHER serious state of affairs has arisen among 
Scottish pig ironmakers. Some of the large works in Coat- 
bridge district, finding their operations no longer profit- 
able, were obliged last week to post the following notice :— 
“We hereby intimate that all contracts with our work- 
men will terminate on Wednesday, March 31st.” 








CuemicaL Frre Extincreur.—The form of extincteur 
or hand fire extinguisher made by Mather and Platt, Limited, 
and named by them the “Simplex,” has been specially 
designed to meet the requirements of the British Government, 
which has placed an order with the firm that is believed to be 
the largest single order ever given for fire extincteurs in this 
or any other country. The extincteur depends for its operation 
on the reaction of suphuric acid upon a bicarbonate of soda 
solution. The acid is contained in a hermetically sealed bottle, 
suspended over the liquid, which is discharged through the jet 
upon smashing the bottle by striking a knob at the top of the 
extincteur. The fluid, which has great extinguishing power, is 
ejected to a distance of 50ft. or 60ft. In this appliance there 
are no valves or rubber hose, whilst the jet orifice is protected 
from glass splinters er other foreign material by a cone-shaped 
sieve. An opening at the top, 3in. in diameter, is provided 
through which the acid bottle can be withdrawn should it be 
desired to examine the interior. The body of the extincteur is 
constructed of steel plate, and tested hydraulically to a pressure 
of 350 lb. per square inch. It is coated thickly with lead in the 
centre and with tin at the top and bottom, both inside and out- 
side, to prevent corrosion, and every seam is riveted as well as 


soldered. 
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RAILWAY MATTERS. 


A NEw station, named North Harrow, situated between 
the Harrow and Pinner stations of the Metropolitan and 
(reat Central Joint Line, was opened on Monday, the 22nd. 


We are informed by Mr. Urie that we were mistaken in 
supposing that engine No. 335, which has been recon- 
structed, as mentioned in our last issue, has a new boiler. 
The old boiler has been retained but has been modified. 


iris reported in the Railway Age Gazette that the German 
Electric Tramways Company at Santiago de Chile has 
suspended operations owing to a disagreement with the 
jocal authorities, whe have prevented it from charging 
double fares. 

(‘ur Pennsylvania Railroad reports that of 3,861,962 
elliciency tests and observations made last year, more than 
99.9 per cent. showed perfect obedience to the rules. 
The New York Central reports that during the last year 
the number of surprise tests made on its lines was 323,292, 
and the number of cases of inefficiency was 389. 








[HE mileage of the South African Railways on December 
8ist, 1913, was 8280, of which 7807 miles were of 3ft. 6in. 
gauge. There were 455} miles under construction, while | 
7944 miles had been sanctioned, but had not been com- 
menced. When all the work authorised is completed there | 
will be 8757 miles of 3ft. 6in. gauge and 561 miles of 2ft. 
g iuge. 

Tue Bill of the Metropolitan District Railway for an 
extension of time for the purchase of land and construction 
of works in connection with the Wimbledon and Sutton 
Railway has been passed by the Select Committee of the 
House of Commons to which it was referred. It was 
stated during the hearing that plans for the reconstruction | 
of the London and South-Western station at Wimbledon | 
had been agreed to. 


On the Ist instant there was opened by Mr. Alfred 
Aslett, the secretary and general manager of the Furness 
Railway, a rifle range in the old joiners’ shop at the com- 
pany’s wagon works. The shop is 117ft. long and 16ft. 
wide. Mr. Aslett, as president of the Furness Railway 
Lifle Club, fired the first shot. All the officers of the com- 
pany are vice-presidents and the club is affiliated to the 
National Rifle Association. 


IN consequence of the inconvenience caused by the 
electric service in the Giovi tunnel, it has, says the Elec- 
trical Review, been decided to resume the old steam service. 
This appears to be due to the unsuitable rheostats of the 
new 330 type of locomotive. Several of these locomotives 
have been made without being properly tested. Further 
trouble has arisen from the supply of energy from different 
sources, which apparently have somewhat different 
Irequencies. 

Ir is stated that all the railway companies are likely 
shortly to withdraw their dining cars. Were this done it 
would be simply a repetition of what happened at the 
time of the coal strike three years ago. It must also be 
remembered that dining cars are luxuries provided by the 
force of competition. As each car weighs at least 40 tons 
and there are generally two cars on all the northern main 
lines, their withdrawal would lead to a considerable saving 
in coal and set free a large number of young men to join 
the colours. 

Tue Great Eastern Railway Company’s Bill has been 
passed by the Select Committee of the House of Commons 
to which it was referred. It contained two clauses of 
general interest—one to make stone-throwing by boys 
at trains an offence punishable on summary conviction 
by a magistrate, and the other to amend the passenger 
communication legislation of 1868 so that the improper 
use of the communication in any train is to be an offence. | 
At present this only applies to trains running 20 miles or | 
more without stopping. 

Tue Viceroy of India has sent a message to Sir Henry | 
Burt, the President of the Indian Railway Board, con- | 
gratulating him on the very satisfactory manner in which | 
the troops for France and Egypt were conveyed from their | 
various centres to Bombay and Karachi. Lord Hardinge | 
said that the railway companies had seldom had a more 
difficult problem to solve than the removal of large bodies 
of men, horses, and war material to these two ports from 
every part of India, and the task had been carried out 
without a hitch of any kind. 


AFTER being in use for only a few weeks, the system of 
railless cars, which was started in Shanghai by the Shanghai 
Tramway Company. has, it is announced, had to be sus- | 
pended for the time being. The only road traversed by | 
the vehicles was the Fekien-road, and when everything was | 
promising well it was found that the road foundations | 
were in such a weak condition as to be unable to stand | 
the weight of the car. The only way for the service to | 

| 





be restarted is for the road to be concreted, and it is 
hoped that in due course the thoroughfare will be rendered 
suitable for the new traffic. 


A 2400-votr direct-current line is being built between 
the Tofo mines and the port of Cruz Grande. The average 
gradient on the 15 miles of track is 1 in 33 and the total 
descent 2000ft. From a main power station containing 
three 3500 kilovolt-ampére and one 300 kilovolt-ampére 
Curtis turbo-sets, energy will be transmitted at 22,000 
volts to a sub-station containing two three-unit 1000-kilo- 
watt 2400-volt synchronous motor generators. The line 
is to be used for taking iron ore to the coast, and the three 
110-ton locomotives first installed will be equipped for 
regenerative control, feeding power back into the supply 
system on down gradients. 


In the construction of their colonial railways, states the 
Railway Age Gazette, the Germans apparently were not 
unmindful of their defence. Their greatest system, the 
Dar-es-Salaam-Tanganyika Railway, commonly called 
simply the Tanganyika Railway, was completed last year, 
and is approximately 780 miles long. At Tabora, 530 
miles inland from Dar-es-Salaam, where many great trade 
routes converge, the Germans constructed a massive 
modern fortress. The great value of the railway as an 





economic factor lies in the fact that it borders on three 
great inland seas—Nyassa, Tanganyika, and Victoria | 
Nyanza—thus linking up the trading centres, the great | 
lake system of Central Africa, and the river Congo with | 
the east coast ports. 


NOTES AND MEMORANDA. 


ON an average, states an American contemporary, @ 
man dissipates about 2.5 kilowatt-hours per day. This 
is spent partly in muscular action, partly in the production 
of heat in the maintenance of the body temperature 
against radiation. There is thus a continual power con- 
sumption of about 100 watts, or one-seventh of a horse- 
power. About one-half of this is spent in maintaining the 
body temperature. The human body has about the 
same heating effect upon the surroundings as a 16 candle- 
power carbon filament lamp. 


THE novel rubber preparation of Dr. M. Heilbronner, 
a German chemist, is claimed to offer a solution of true 
vulcanised rubber that can be kept in a semi-fluid form, 
and thus can be used when desired to cement or weld 
together rubber surfaces. On evaporating the solvent, 
pure vulcanised rubber is left in the usual insoluble state. 
The preparation is made, states the Chemical Trades 
Journal, by dissolving one part of crude rubber in about 
fifteen parts of a light hydrocarbon solvent, then adding 
a solution of crystallised sulphur in benzene, and sub- 
mitting the mixture to the action of ultra-violet light from 
a quartz-tube Cooper-Hewitt mercury-vapour lamp. 


In the course of a lecture on the Chemical Industries 
of Germany, Professor Percy Frankland said the German 
annual production of matches was £4,600,000; the British 
production in 1907 amounted to £775,000, whilst the 
British consumption in 1910 was estimated at £1,300,000. 
Again, the porcelain and pottery manufacture had attained 
great dimensions in Germany, the exports in 1912 amount- 
ing to £3,556,000, whilst the glass industry was even on a 
larger scale, the recent annual exports being more than 
£7,000,000. Great inconvenience in connection with all 
scientific work is at present being experienced through 
the absence of German glass. The important cyanide 
industry might be said to have taken its origin from the 
accidental discovery by Diesbach, of Berlin, of Prussian 
blue in the first decade of the eighteenth century. Ger- 
many’s annual production of cyanides was now estimated 
at 10,000 tons (£650,000), or about one-half of the world’s 
production. 


Wuat is claimed to be the largest single tandem gas 
blowing engine yet constructed in the United States was 
recently on exhibition at the works of the Mesta Machine 
Company, West Homestead, Pa. The gas cylinders are 
46in. in diameter, the air cylinder 84in. in diameter, and 
the stroke 60in. The engine will run at a speed from 45 to 
85 revolutions per minute, depending on operating con- 
ditions. The air end is equipped with Mesta automatic 
plate valves of the Iverson patent, which require no valve 
gearing. The use of these valves has made possible the 
placing of the air cylinder directly behind the gas cylinders, 
so that the air-cylinder piston can be directly driven 
through an extension of the gas cylinder piston-rod. This 
arrangement is to be contrasted with that of placing the 
air cylinders on the opposite end of the bed-plate to that 
taken by the gas cylinders. The engine is of the centre- 
crank type. A double-bearing bed-plate is used with this 
crank, and results in an equal distribution of the stresses. 


In a paper recently read before the Physical Society, 
Prof. 8. P. Thompson discussed the criteria which had 





| been proposed for steel for permanent magnets. Whatever 
| the form of the magnet, he said the prime requisites 


were large remanent magnetism and high coercive force, 
and, since Hopkinson’s determinations of 1885, it had been 
supposed that for the purpose of making permanent mag- 
nets the best material would be that for which both of these 
quantities and, consequently, their numerical product, 
should be as high as possible. Recently Mr. J. A. Mathews 
and, independently, Mr. J. R. Ashworth, had proposed to 
take the ratio instead of the product of these quantities. 
He produced a table of such figures for a series, showing 
that the use of the ratio as a criterion of magnetic usefulness 
leads to most absurd results. As an example, annealed 
manganese ste2l—almost non-magnetic—should, judging 
from the ratio, be six times as good as Remy steel, whereas 
in reality, for equality of pull, a magnet of manganese steel 
would require to be 312 times the weight of that made of 
Remy steel. 

A COMMITTEE was appointed recently by the repre- 
sentatives of the leading manufacturers of abrasive wheels 
and grinding machines in the United States to draft a 
set of rules for their use. The committee recommends a 
speed of 5000 peripheral feet per minute as the standard 


| operating speed for vitrified and silicate straight wheels, 


tapered wheels and shapes other than those known as 
cup and cylinder wheels, which are used on bench, floor, 
swing frame and other machines for rough grinding. 
Speeds exceeding 5000ft. may be used upon recom- 
mendation of the wheel manufacturer, but in no case 
should a speed of 6500 peripheral feet per minute be 
exceeded. A speed of 4500 peripheral feet per minute is 
recommended as the standard for vitrified and silicate 
wheels of the cup and cylinder shape, used on bench, 
floor, swing frame and other machines for rough grinding. 
For elastic, vuleanite and wheels of other organic bonds, 
the recommendations of individual wheel manufacturers 
are to be followed. For precision grinding an operating 
speed of 6500 peripheral feet per minute is recommended. 


THE natural tendency in large collieries is to have large 
outputs, necessitating a large quantity per wind, large 
ropes, and large pulley wheels, and all other machinery on a 
proportionate scale. In the matter of pulley wheels 
there is a weight limit to which they must be built. When 
once a rope with a heavy weight attached and passing over 
a pulley is set in motion, there is a grinding action until 
the pulley is travelling at the same speed as the rope, 
which it does not do immediately. The same action 
takes place when the rope has finished its run. No doubt 
the Legislature had this in view when requiring that winding 
ropes should be rehoused every six months, as in this way 
the portion of the rope subject to extra wear is changed, 
and the wear is distributed over a greater length of rope. 
This wear of rope, though perhaps a negligible factor in 
shallow or small pits, is one of great importance in modern 
collieries. The lesson to be learnt is that though pulley 
wheels have to be as strong, they should also be as light 
as possible. It is suggested that the tread of the wheel 
might be fitted with removable pieces of a softer material, 


‘and so reduce the wear to which the rope is subjected. 





MISCELLANEA. 


AN examination of candidates for entry as Probationary 
Second Lieutenants in the Royal Marines will be held in 
June next, when twenty commissions will be offered. 
Intending candidates should make application not later 
than April Ist to the Secretary of the Admiralty, from 
whom a copy of the regulations, including a detailed 
syllabus of the subjects of examination, can be obtained. 


Durine the year 1913-14 the number of motor cars 
imported into Siam was, says a consular report, 190, as 
compared with 125 in the year 1912-13. Of these, 51, 
valued at £16,000, were from the United Kingdom; 48, 
valued at £13,000, from Germany: and 76, valued at 
£12,000, from the United States of America. There was 
also a considerable increase in the number, though not 
in the value, of bicycles imported, principally from the 
United Kingdom. 

THe Postmaster-General has written to the principal 
architectural associations to call attention to the impor- 
tance of making adequate arrangements in the plans of 
large buildings for the installation at a later stage of 
telephone equipment. Provision should be made, as a 
minimum, for one 3in. pipe from the public footway to 





‘the basement or ground floor and for cables to the other 


floors. It is also desirable that there should be a ready 
means of leading wires to the various rooms on the different 
floors. 


Proressor W. Huserrt, of the Ecole des Mines, Liége, 
delivered a lecture at Mason College, Birmingham, recently, 
on “ The Evolution and Recent Progress in the Design of 
Large Gas Engines—especially of Continental Large 
Blast-furnace Gas Engines.”’ He said the history of the 
birth and development of internal combustion engines 
was of the greatest interest both to the engineer and the 
thinker. Each industrial country in Europe, and more 
recently America, had taken some part in the creation of 
the modern gas engine, and also in the removal of the 
difficulties which had been encountered during the various 
stages of the process. 


A sHORT time ago Mr. D. E. Roberts, chairman of the 
Western Local Section of the Institution of Electrical 
Engineers, delivered an address at a meeting at Cardiff. 
Relating the results of observations he had made in indus- 
trial Germany before the war, he said the progress made 
there in labour-saving equipment during the last few 
years was extraordinary, and must have been due to fear 
of future labour conditions. In addition to this great pro- 
ductive power he called attention to the advanced state 
of technical training in Germany, and urged his hearers 
not to under-estimate what they would have to compete 
with when the war was over. Our position could only be 
satisfactorily ensured by putting our works in excelient 
and high order, and filling them with highly trained men. 


THE Council, in the report for the year ended December 
31st last, state that the Institution of Mining and Metal- 
lurgy has continued to make satisfactory progress. During 
the year the Crown recognised its position and standing 
and the usefulness of its work by the grant of a Charter 
of Incorporation. A bequest of £2000 was left by the late 
Mr. Edward Riley. Over 300 members of the Institution 
have joined H.M. Forces, many being of commissioned 
rank. During the year 200 members were admitted, and 
the total membership at December 31st, 1914, was 2492, 
as compared with 2372 at December 3lst, 1913. The 
gold medal of the Institution was awarded to Dr. Willet 
G. Miller, Hon. M. Inst. M.M., Provincial Geologist of 
Ontario, in recognition of the eminent services rendered 
to mining by his work as an economic geologist. Sir 
Thomas Kirke Rose has been elected president for the 
ensuing year in succession to Dr. F. H. Hatch, whose 
period of office expired on March 18th. 


AN interesting experiment in the manufacture of an 
article which was once a German monopoly is being carried 
on in the pottery section of the North Staffordshire Tech- 
nical College. Seger cones were once solely manufactured by 
the Prussian Government at the Royal Porcelain Works at 
Charlottenburg, and they were imported into this country 
in considerable quantities for use by pottery manufac- 
turers in standardising the fire of the ovens and kilns in 
which the ware is ‘“ baked.” They are pyramidal in 
shape and are moulded from mixtures of clay, flint, felspar, 
&c., in various proportions, so that the cones collapse when 
a definite amount of work has been done by the heat. In 
short, when the war broke out, and Seger cones were no 
longer available from Germany, the matter was at once 
taken into consideration by Dr. Mellor, principal of the 
pottery section at the North Staffordshire College. Suc- 
cessful experiments were made, and the governors of the 
college authorised the manufacture of the cones. The 
result is that they are now being turned out from the 
laboratory at the rate of 1000 a day, and as Dr. Mellor has 
orders already on hand for 200,000 cones the rate of output 
will shortly be increased considerably. 


A TYPICAL industry in which Germany must lose heavily 
through the war is that which is concerned with the pro- 
duction of painters’ colours and materials. In 1912 
Germany exported to all destinations painters’ colours and 
materials to the value of £3,162,000. This country was by 
far the best customer of Germany for these goods, the ex- 
ports to the United Kingdom being £791,000, or 25 per 
cent. of the total. This market is now lost to Germany, 
and the loss is likely to be a permanent one, as British 
paint and colour manufacturers, says a contemporary, are 
now successfully making almost all the materials which 
have hitherto been supplied from the Continent. It may 
safely be assumed that Germany’s paint and colour trade 
with British possessions, which amounted in 1912 to over 
£80,000, will now be transferred to this country. It is also 
reasonable to suppose that our manufacturers will be 
able to capture a large proportion of Germany’s trade with 
France in similar goods, amounting to £180,000, and with 
Russia, amounting to over £150,000. Germany is also 
cut off from the United States market, to which in 1912 
she sent paints and colours to the value of over £300,000, 
and from the South American markets, to which her 
exports of the same class were of the value of £120,000. 
In these markets British manufacturers have openings and 
opportunities such as they never had before and are not 
likely to have again. 
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Steel in the Light of Modern Research. 


ENGINEERS, as distinguished from metallurgists, 
may be pardoned if at first sight they fail to appre- 
ciate at its full value the excellent work which 
Professors Arnold and Read have been conducting 
for many years now on the chemical and mechanical 
relations of iron and carbon with various of the rarer 
metals. The paper read last Friday before the 
Institution of Mechanical Engineers dealt with the 
influence of cobalt. This is the fifth element to 
be examined, the four others being vanadium, 
chromium, manganese and nickel. One other, 
molybdenum, has yet to be discussed, and it is 
announced that this, the final portion of the research, 
will be ready for presentation in the autumn of this 
year. No engineer at this late date needs to be told 
that one of the profoundest and most significant 
discoveries of modern practical metallurg gy was 
the quite extraordinary effect produced on steel by 
the addition to it of apparently insignificant quan- 
tities of one or more of the rarer metals. To these 
additions are due the wonderful properties of modern 
tool steel and of other steels without which the 
engineer would find many of his daring achieve- 
ments impossible. Pure iron is almost a useless 
metal. Add a small percentage of carbon, with or 
without one of the rarer metals, to it and its entire 
properties are transformed. Notably, it is capable 
of being hardened and taking a cutting edge, a 
property entirely absent in the pure metal. To this 
day we do not know why steel hardens. No more do 
we know, as Professor Arnold said on Friday, why 
diamond, quartz or corundum is hard or why water 
is wet. Yet on this hardening property of steel 
our whole modern civilisation may very reasonably 
be said to depend. 

In studying this matter we are once again reminded 
of the very fine threads on which our life and civilisa- 
tion are hung. Because the axis of the earth is not 
quite perpendicular to the plane of the ecliptic, we 
get seasonal variations in the climate. Because ice 
is not quite as dense as the water from which it is 
formed, our seas and lakes freeze only on the surface 
and not solidly to the bottom in a mass that all the 
summer's heat might not melt. Because water is 
not quite incompressible, thousands of the earth’s 
most valuable acres—2,000,000 square miles, accord- 
ing to a competent authority—are added to the land 
surface. Because iron has this peculiar property 
of hardening when carbon is added to it, we are 
enabled to cut and fashion metals and make them 
serve our will. As Sir Robert Hadfield reminded 
us on Friday night, we cannot do without iron, the 
most wonderful metal in the world. It is admitted 
by all that of the other elements, nickel and cobalt 
are most nearly similar to iron, and that as shown by 
their position in the periodic classification and by a 
comparison of their properties, they are very closely 
related indeed to it. We are frequently led to believe 
that Nature works with methods distinguished by 
their continuity, that her progression is orderly. 
But it is not so always, and in this matter of iron, 
nickel and cobalt, everything is owing to a tiny erratic 
break in what is otherwise an orderly progression of 
properties. , If the three elements are so closely allied, 
then it should be possible to form two “steels,” 
neither containing iron. Sir Robert sought some time 
ago to surprise the world with the production of 
two such imitation steels. Taking nickel and cobalt 
he compounded them with carbon, as he would have 
done with iron had he been making true steel. But 
he found that both “ steels” were quite incapable of 
taking the place of true iron-steel for any practical 
purpose. As soon as either was heated the carbon 
came out of the composition and was precipitated 
separately from the metal as graphite. As nearly as 
possible, iron would behave in the same way if we 
could imagine it in the form of tool steel, turning, 





when we tried to temper it, into cast iron. That 
would produce incalculable restrictions on the develop- 
ment of mechanical engineering and civilisation as a 
whole. Yet it is only on the fact that steel when 
heated does not precipitate its carbon as graphite, 
a seemingly quite erratic departure on Nature’s part 
from her orderly plan, that we are enabled to use it 
as we do. Professor Arnold’s researches confirm these 
views, and show, moreover, that even hammering 
nickel “ steel” precipitates the carbon as graphite. 
On what delicate molecular bond, then, does true 
iron-carbon steel depend for its existence? We do 
not know at present, but such work as that of Pro- 
fessors Arnold and Read is undoubtedly hastening 
the answer. 

We have not forgotten that Professor Arnold's 
view, as opposed to Sir Robert Hadfield’s, is that 
there are three true steels. His researches show that 
by adding 5 per cent. of vanadium to iron-carbon 
steel a true “ steel ”’—vanadium steel—is obtained. 
In this there is no iron carbide present. This com- 
pound, well known to be indispensable in ordinary 
hardened steel, ceases to exist, and the carbon com- 
bines instead with the vanadium to form vanadium 
carbide. Unlike true iron-carbon steel, which hardens 
at 730 deg. or so, this vanadium steel does not harden 
until the metal is almost at the melting point. When 
it does harden, however, it becomes as hard almost 
as carborundum. Again, by adding 11.5 per cent. 
of tungsten to ordinary iron-carbon steel the carbide 
of iron ceases to exist, carbide of tungsten appears and 
we get a true tungsten steel. Inthis case the harden- 
ing transformation starts at 850 deg. and is complete 
at 1200 deg. Interesting as these philosophical ex- 
periments may be, the chemical and mechanical 
relations of iron with carbon remain exceptional and 
indispensable to humanity. We may greatly modify 
or improve these relations by adding certain other 
metals, but no effort has yet succeeded or is in the 
least likely to succeed in discovering a substitute 
for iron. On the one hand, we have Nature endowing 
us with this metal in vast quantities and in a form 
easily recoverable by man. On the other, we find 
the whole utility of the element dependent upon 
some minute flaw, if we may dare to call it such, 
in the properties she has bestowed on it. For that 
flaw and the establishment of its existence we, as 
engineers, have every reason to be grateful. 


The Mobilisation of War Raw Materials in 
Germany. 


THE question of the adequacy of the supplies of 
raw materials for use in connection with the produc- 
tion of the numerous war requirements in Germany 
is of particular importance and interest in circles 
outside that country, especially in Great Britain and 
the allied countries, because the continuance of the 
contest by our enemies as well as by ourselves depends 
not only upon armies, but also upon the possession of 
enormous resources of crude materials which can be 
utilised in the manufacture of all classes of munitions 
of war. As was mentioned in this journal on December 
25th, 1914, the chairman of the A.E.G., in addressing 
the shareholders at the annual meeting which was 
held in Berlin a fortnight previously, announced 
that the company i i 
to the electrical industry in general—had accom- 
modated itself to the situation brought about by the 
war and had found in the home market compensation 
in new branches of manufacture for the temporary 
loss of export business. This statement was naturally 
only applicable to manufactures for war purposes, 
but an illustration of what might be expected with 
regard to certain raw materials for the chemical 
industry was given by Professcr Grossmann, the 
Berlin chemist, and was referred to in our issue of 
January 22nd, 1915. As reported in a German 
journal, the Professor remarked that the chemical 
industry was confronted with many new problems 
in order to provide substitutes out of the existing 
materials in the country for the many raw chemicals 
which no longer entered from abroad owing to the 
operation of the British blockade : and he expressed 
confidence that where scientific and technical questions 
arose they would be solved. Apparently the Professor 
was already aware of the work which was then in 
progress in this direction, as the solution of one 
important problem in the chemical industry is now 
reported to have been accomplished with the financial 
assistance of the Government since the outbreak of 
the war. It is true that this claim only relates to 
one industry or to one section of it, but on the general 
question of raw materials there has just become 
available a statement which was made on behalf of 
the German Ministry for War before the Budget 
Commission of the Reichstag on March 15th. On 
that occasion the representative of the Ministry, 
replying to a question as to whether the conduct 
of the war could be prejudiced through a scarcity 
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of raw materials, is reported to have stated that there 
was no occasion for concern in that respect. 

It may be well to see what are the raw materials 
which Germany has hitherto imported and which 
would be and are required for war purposes, and to 
examine the measures which are asserted to have been 
adopted in order to overcome the difficulty. The 
imports have comprised copper, lead and certain 
other metals, textile materials, chemicals, and ex- 
plosives in particular. Although having made pre- 
parations for many years past in the provision of 
heavy guns, small arms and both classes of ammuni- 
tion, the Teutons now admit that on the occurrence 
of the war they were unprepared with regard to 
extensive stocks of imported raw materials, which 
they probably thought would still be procurable 
under the protection of the navy on the advent of 
hostilities. But as their battle fleets were taken by 
surprise through the early action of the British Navy, 
the German Government formed in the middle of 
August a War Raw Material Division to regulate 
the available raw materials then in the country, 
prevent waste and secure the proper distribution, 
so that all works and establishments entrusted with 
military and naval orders would be able to fulfil 
their obligations as far as possible. Within a few 
days replies from 900 firms had been received to 
circular questions, and by the end of August the 
total amount of all the stocks of necessary materials 
of war existing in the country had been ascertained. 
The curious fact in this connection is that although 
the State nominally took possession of the stocks, 
the difficulties in the way of dealing with them were 
so great that the owners in each branch were requested 
to constitute themselves into companies, of which 
sixteen were formed, to undertake the collection and 
appropriate distribution under the supervision of 
Government officials. The collection necessitated a 
reorganisation of the industries so as to restrict the 
production of articles of peace as far as was necessary, 
and steps were also taken by each company to recover 
old materials, to test and use substitutes, produce 
by-products and artificial raw materials by the appli- 
cation of the most recent technical and chemical 
inventions and to promote the import trade to the 
fullest possible extent. If the import trade is left 
out of consideration, although large quantities of 
raw materials have reached Germany through neutral 
countries in recent months, the results of the com- 
bined work of the Government and the special 
companies concerned since last September are remark- 
able if the Teutonic statements faithfully represent 
the situation of affairs and are not made to try and 
deceive other countries. In the first place, a Bill 
has been introduced to create a trade monopoly in 
nitrogen until 1922, and the preamble states that a 
nitrogen industry has been brought into operation, 
with State assistance, since the outbreak of war, 
and that it is able to meet the requirements of agri- 
culture and industry in the future. We believe this 
refers in part to the works established at Oppau in 
1913 for the synthetic production of sulphate of 
ammonia on the Haber process, the works having 
been started with equipment for an output of 130,000 
tons per annum. In general, the use of inland 
chemicals is said to have resulted in the discovery of 
a substitute for explosives, whilst the nitrate re- 
quirements for agricultural purposes have to a con- 
siderable extent found replacement in synthetic 
ammonia and cyanamide. The stocks of copper, 
owing to the large imports in former years, are 
declared to be so considerable that there is no danger 
of any scarcity—an assertion which implies that 
all copper goods or copper alloys in existence are to 
be used—whilst tin-plate has been substituted for 
aluminium, steel for brass, galvanised iron for copper 
alloys and iron for electric light leads. In addition, 
large quantities of copper and of iron ore have been 
seized in Russian Poland, and copper, zinc, nickel, 
graphite and ferro-manganese in Belgium and France. 
The opening of the war placed in the possession of 
Germany the centres of the textile industries on the 
European continent, and it is stated that the wool 
and woollen goods seized represent a value of 
£25,000,000. It is unnecessary to proceed with any 
further details beyond mentioning the assertion that 
important stocks of nitrate were taken possession of 
at Antwerp, Ostend and Bruges, together with large 
quantities of rubber, wool, cotton, flax, hemp, yarn, 
hides and leather, and these are being transported to 
Germany in trains daily now that the railways and 
bridges in Belgium have been repaired. 

Whilst we are quite ready to believe that an 
enormous quantity of booty has been seized both in 
Belgium and in large industrial districts in France, 
and that various metals in Germany have been sub- 
stituted for others which are required for the purposes 
of war, we yet come to the conclusion that many of 
the statements which have been set forth are greatly 





exaggerated and have to some extent been designedly 
made in order to throw dust in the eyes of the German 
nation, if not also to deceive other countries. If 
this were not the case, there would not have been 
such a great outcry against the stoppage of the 
import trade, and there would be no necessity to 
hunt everywhere for all classes of metals or to offer 
paltry rewards for the recovery of spent cartridge 
and shell cases and the reporting of any finds of live 
shell, together with broken military accessories of 
all kinds, on the site of battlefields. We do not wish 
to underrate the enormous resources of Germany, 
but as a veto has now been placed on the export of 
coal and a further body of miners was withdrawn 
from the Westphalian coalfields in February for 
service—possibly also from the ironworks and other 
factories—it would appear that a further step has 
been taken in the downward trend of production, 
and every subsequent action in the same direction 
in the coal and other industries will represent an 
additional stage in the economic decline of the 
country and foreshadow the final result of the war. 


The Airship Raid on Paris. 


THE greatest effort made by the German dirigible 
balloons since the war began was undertaken against 
Paris on the night of Saturday last. It resulted in 
complete failure. The weather conditions seem to 
have been all that could be desired from the enemy’s 
point of view. The atmosphere was calm and misty. 
The airships—the French communiqué everywhere 
refers to them as Zeppelins—apparently started from 
the German lines somewhere near Compiégne and 
followed the valley of the river Oise. Two of them, 
it seems, were compelled to turn back, one within 
25 miles and the other within 7 miles of the outskirts 
of Paris. The other two succeeded in reaching the 
north-western suburbs of the city, where they dropped 
about a dozen bombs. Paris had been warned in time. 
All lights had been extinguished and those of the 
inhabitants who cared to do so had taken refuge in 
their cellars. The bombs did some insignificant 
damage to property, but the only death recorded was 
that of a woman who died from fright. Various 
points were also bombarded by the craft on their 
outgoing and return journey with even less success. 
Fire was opened on the airships by anti-aircraft 
posts and aviators rose in squadrons to attack them. 
There is reason to believe that one of the two to reach 
Paris was hit, and unofficial information implies that 
this ship, or one of its mates, later on came to grief 
at Liége. Thus the whole exploit was a fiasco of 
the first magnitude, and should probably convince 
even the Germans that airships used in this way are 
not only an offence against the laws of nations and 
the dictates of humanity, but are from the point of 
view of results achieved a pure waste of money and 
energy. The latter point of view is much more likely 
to appeal to them than the former. At the same time, 
if the airship attack is thus clearly a failure, what can 
we say as regards the offensive means employed to 
defend a closely inhabited city against it? The Paris 
anti-aircraft guns did not give the results we might 
have hoped they would, nor did the aeroplane 
squadrons achieve anything decisive. The mist may 
have hampered both, while the fear of injuring the 
inhabitants by the missiles intended for the airships 
may also have hindered matters. The darkening of 
the Paris streets and houses was probably the more 
effective measure of defence, and this fact should 
go a long way towards consoling those who still 
grumble at the lack of light in our own towns and 
cities within the danger zone. On this point we 
may be permitted to add that the continuance of the 
practice is probably dictated as much by the desire 
to economise coal as by fear of an airship raid. 


The Losses at the Dardanelles. 


THE losses sustained by the Allied Fleets at the Dar- 
danelles during the operations of Thursday, 18th inst., 
are undoubtedly to be classed as severe, and are, we 
fear, but a foretaste of what is almost inevitably to 
come. The sinking of three battleships and damage 
to two others of the attacking squadron, all occurring 
in the one day, is not a light matter. From the 
military point of view, however, the attainment of 
the object sought will. clearly, well recompense us 
for these losses, and even many more should they 
occur. From the technical standpoint the importance 
of the losses may readily be exaggerated. The British 
warships sunk, the Irresistible and the Ocean, while 
valuable boats for the work on which they were 
engaged, were almost obsolete as regards the prime 
function of the Navy—the engagement of ship against 
ship. They were laid down in 1898 and 1897 respec- 
tively. The Irresistible had never been refitted. The 
Ocean underwent that process in 1910. They were 





each armed with four 12in. guns and twelve Gin, 
They were sunk, according to our Admiralty, by 
floating mines, struck while they were emerging from 
the Straits after having taken their part in the day’s 
bombardment. According to the Berlin o‘jicial 
report, they were torpedoed, but by what is not stated, 
It is further noticeable that in this report the Ocean 
is not referred to, the Africa taking her place. ‘he 
loss of life was small. The French battleship Bouvet, 
which was mined, was laid down in 1896 and carried 
a less heavy armament than the British vessels. ‘he 
loss of life in this instance was regrettably large 
and amounted to over 560. The French battleship 
Gaulois was damaged by shell fire, although not very 
seriously. The British battle-cruiser Inflexible suf- 
fered more severely from a heavy shell which struck 
her forward control position. The Bouvet has |ven 
replaced by the Henri IV, a rather smaller battles ip, 
laid down in 1899, and the Irresistible and Ocean by 
the Implacable and Queen, the first a sister to the 
sunken Irresistible and of the same date, and the 
second an almost identical ship of 1901. According 
to the Berlin official report, the Indomitable, the 
sister ship of the Inflexible, has arrived at the site 
of operations. Thus the numerical strength of the 
Allied Fleet has been more than restored, and in this 
we see the determination of the two Navies to carry 
the formidable task to a successful conclusion. 





OBITUARY. 


W. H. LUTHER. 

THE firm of F. Braby and Co., Limited, of London, 

Glasgow, Liverpool, and Bristol, has just suffered a severe 
loss through the death of its Glasgow managing director, 
Mr. W. H. Luther, who had been in failing health for 
about two months, and who died rather suddenly at 
Glasgow on Friday morning, 19th inst., in his sixty-ninth 
year. 
As a young man Mr. Luther was trained for the law, 
and he was also for a short time on the staff of Lloyd's. 
Mr. Braby secured him for the London business of Messrs. 
Braby and Co., where he remained for a few years. He 
was then entrusted with the starting of the Glasgow 
works. This was forty years ago, and he began with fifty 
workmen and a staff of four. To-day there is a staff of 
one hundred with 1400 workmen, and the works now 
cover over 30 acres. 

Mr. Luther was the means of establishing in Glasgow a 
variety of industries quite new to Scotland. His keen 
intellect was devoted almost entirely to business, and he 
was constantly planning out new methods and bringing 
out new inventions, and he had little time to spare for 
political or municipal affairs, although he was approached 
frequently to take part in them. He was well known in 
Glasgow circles and was a justice of the peace for the city 
of Glasgow. 











THE SMITHY BRIDGE RAILWAY ACCIDENT. 


SmitHy BripcGeE is the station on the Lancashire and 
Yorkshire Railway immediately east of Rochdale on the 
main line between Manchester and Leeds. On the evening 
of the 18th inst. a severe snowstorm was raging, and when 
it was at its height an empty stock train came to a stand 
on the up main line. Whilst standing there this train 
was run into at a high rate of speed by the Fleetwood boat 
train, which was due to leave Bradford at 7.23 and be 
joined at Low Moor by a portion leaving Leeds at 7.15. 
The train consisted of three bogie corridor coaches from 
Bradford in front and three similar coaches and a dining 
car from Leeds in the rear, and was drawn by one of the 
latest type 4-6-0 engines. The force of the collision must 
have been very severe, as the engine went off to the right, 
across the down line, and down an embankment, where 
it turned on its right side. The tender parted from the 
engine and went to the left. One carriage followed the 





tender and another the engine, and practically the whole 


of the Bradford portion was wrecked. Two passengers 
were killed and the driver subsequently died from his 
injuries, Ten passengers, more or less seriously injured, 
had to be conveyed to Rochdale Infirmary. One passenger 
has since died. 

From the evidence given before Colonel Druitt at the 
Board of Trade inquiry on Tuesday it appears that the 
boat train ran by the signals at some of the boxes before 
reaching Smithy Bridge. 

As some newspapers published a statement that one 
of the carriages caught fire after the accident, the railway 
company has issued an official announcement to the 
effect that the fire referred to occurred in a heap of small 
débris near the overturned engine which had evidently 
been set alight by hot cinders from the fire-box. 
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INSTITUTE OF METALS. 


Tu annual general meeting of the Institute of Metals 
was held in the hall of the Institution of Mechanical 
Engineers on March 18th and 19th. Owing to the extreme 

ressuire on the non-ferrous metal trades for war material, 
the «ttendance was very small, and was confined almost 
entirely to the scientific members of the Institute. The 
scientific side was also largely represented in the papers 
prest uted, which were in nearly every case of the academic 

ype. 

Th opening the proceedings, Dr. H. C. H. Carpenter, 
who occupied the chair, referred to the absence of the 
Presilent, Engineer-Vice-Admiral Sir Henry Oram. He 
said that although they would all regret that at the last 
moment, Owing to the pressure of official duties, the 
president was unable to be with them, they were entitled 
to fecl a legitimate pride that he was playing so important a 
art in the situation created by the war. It would be realised 
that ‘here were few men whose work was at the present 
time of more importance than that of Sir Henry Oram. 

The report of the Council stated :—For the first six 
montlis of the year considerable progress was recorded in 
all branches of the work of the Institute, but during the 
latter part of the year 1914 certain activities of the Insti- 
ture, as shown in subsequent sections of this report, were 
adversely affected by the war. The number of members 
on the roll of the Institute on December 31st, 1914, was 
as follows :—Honorary members, 3; ordinary members, 
628 ; student members, 14; total, 645. It is satisfactory 
to be able to record that in spite of the war there has been 
a substantial increase in the total membership, the net 
increase being nineteen, which is almost equal to the 
average for the past three years. The number of members 
actually elected during the year was seventy-five; the 
average for the three previous years has been sixty-two. 
The difference between the number elected and the net 
increase is explained by an unusual number of deaths, of 
resignations Owing to the war, and of lapses resulting 
from changes of address without notification. The number 
of student members, although these members enjoy the 
privilege of reduced entrance fee and subscription, shows 
a further decline of four during the year. During the 
present year it is calculated that a hundred new members 
will be needed to maintain the progress of the Institute, 
and to cover what may be termed ‘ war losses’ as well 
as ordinary losses. It is hoped by the Council that the 
great activity and expansion of business in the non-ferrous 
metal industry brought about by the war will result in 
such a willingness on the part of those not already asso- 
ciated with the Institute to become members, that the 
desired total of a hundred new members will be readily 
attained. 

Corrosion Committee.—The corrosion plant has been 
running during ordinary working hours from January 
until August. Throughout this period four sets of tubes 
of the following compositions were used :—(a) Copper 70, 
zinc 30; (b) copper 61, zine 39; (c) copper 70, zinc 28, 
lead 2; (d) copper 70, zine 29, tin 1. Of the many factors 
that play a part in the corrosion of condenser tubes by 
sea water, the following have been studied in some detail 
by means of laboratory experiments during the year :— 

(i.) The Composition of the Metal.—Tubes of the follow- 
ing compositions have been used :—(1) Copper 96, tin 4; 
(2) copper 93, aluminium 7; also tubes composed as 
(a), (c) and (d) above mentioned. 

(ii.) The Temperature.—Experiments have been carried 
out in sea water at 30 deg., 50 deg. and 60 deg. Cent. 

(iii.) The Composition of the Sea Water.—Sea water of 
various degrees of dilution has been employed, and the 
effect of small additions of neutral and acid sodium car- 
bonate has been tried. Corrosion in stagnant sea water 
has been compared with that in sea water through which 
either air or carbon dioxide has been passing continually. 

(iv.) The Surface Condition of the Metal.—Polished 
specimens of a given metal were compared with un- 
polished specimens of the same metal in many of the 
experiments. The effect of a moving stiff-bristle brush 
on the corrosion of the inner surface of a tube was investi- 
gated and compared with that of the outer surface. 

Many examples of corroded tubes from ships’ condensers 
have been examined microscopically, and the data which 
bear on the life history of the tube collected and compared. 

Dr. G. D. Bengough, the honorary investigator to the 
Corrosion Committee, obtained a commission in the Royal 
Garrison Artillery soon after the outbreak of war. In his 
absence the experimental work is being carried on by Mr. 
W. E. Gibbs, M.Se., who had for some time been assisting 
Dr. Bengough. Mr. Gibbs is acting under Dr. Bengough’s 
general direction. In consequence of the war, the pre- 
sentation of the next report to the Committee will neces- 
sarily be delayed, but in the meantime important data are 
being collected and new aspects of corrosion investigated. 
_ Beilby Research Prize-—At the Spring Meeting the 
investigator to the Beilby Research Committee—Dr. 
Cecil H. Desch—presented his first report on the solidifica- 
tion of metals from the liquid state, in which he reviewed 
in great detail the literature dealing with this subject, 
and gave an outline of some proposed experimental work. 

Nomenclature Committee.—The first report of the Com- 
mittee on the nomenclature of alloys was presented at 
the Spring Meeting in 1914. Owing to the absence of the 
Chairman of the Committee, Dr. W. Rosenhain, F.R.S., 
in Australia for the greater part of the time that has elapsed 
since that meeting, it has not been found possible for the 
Committee to pursue its labours beyond the point reached 
in the first report. 


The retiring Hon. Treasurer also presented his report. 
He said :—In handing over the responsibility for the 
finances to the new Hon. Treasurer, it is satisfactory 
to know that the steady progress recorded in previous 
reports continued during the year now under review. The 
income from subscriptions and sales of Journals was 
well maintained, whilst strict economy was exercised 
by the Council in relation to expenditure. The year opened 
with a total balance in the general fund of £699 6s. 3d., 
of which £50 was ear-marked for the Beilby Prize, leaving 
a net sum of £649 6s. 3d. This was increased during the 
year to £794 16s. Special reference was made to the hand- 
some donations which have been made during the year 
in aid of research work. For the Corrosion Research Fund 
£440 8s, was received, the chief contribution being one 





of £200, and a further first annual subscription of £100 
from the Brass and Copper Tube Association. Dr. Beilby 
also supplemented his previous gift by a further sum of 
£100 in aid of a research on the solidification of metals 
from the liquid state. 


The first paper taken was that by Professor A. K. 
Huntington, “‘ The Effects of Heat and of Work on the 
Mechanical Properties of Metals.”’ 

In this paper the author describes a machine for making 
alternating bending tests which he erected in 1902, with 
the object of studying the behaviour of fire-box stays at 
various temperatures. This machine was capable of 
dealing with lin. bars. The results obtained in making 
a series of tests on copper and an alloy of copper are 
plotted as curves, which show well-defined maxima and 
minima. These curves are also correlated with ordinary 
tensile curves. Besides showing by mechanical tests that 
definite changes in physical condition take place in metals 
with changes of temperature, Professor Huntington has 
collected together the results of other experimenters in 
various directions with the object of making the suggestion 
that some at least of the maxima and minima are common 
to different metals. He urges that the study of the physical 
and mechanical properties of metals should be carried out 
in future on a broader basis than heretofore, taking into 
account more fully the effects of these changes of state 
with temperature both from practical and theoretical 
points of view. An interesting and important point 
brought out in the curves is the way in which the maxima 
and minima representing changes in the mechanical 
behaviour of metals with changes in temperature is 
emphasised by the effect of cold work. 

Professor Thomas Turner said it was interesting to 
note that the type of apparatus described had given 
consistent results, and that the values obtained at one 
temperature differed from those given at another. His 
own view was that tests of this type were of very great 
practical importance, and were indeed being generally 
applied. The value of the paper lay perhaps rather in 
the conclusions stated by the author, and in the sugges- 
tions put forward, than in the experiments themselves. 
Although one might not perhaps be prepared to accept 
all the maxima and minima given in the paper, that these 
were maxima and minima was undoubted, and had been 
proved by the work of others. The changes were not of 
an order to have any effect upon the material if used for 
constructional purposes. At the same time, it was well 
that an explanation of these phenomena should be fur- 
nished. It could not be due to crystallisation, but it 
might be due to changes in the other materials present— 
impurities or constituents purposely introduced into the 
alloy. He hoped the subject would be further investigated. 

Dr. Walter Rosenhain agreed that any research which 
would throw a new light upon the changes which metals 
underwent was of great practical importance. He would 
point out, however, that the apparatus was of the crudest 
possible character, and the fundamental principle which 
should govern test work—that a single property should 
be selected for research and examined—had not been 
followed. Nor was the method adopted for the measure- 
ment of temperatures satisfactory, and it might easily 
be that many of the changes noted were under the cir- 
cumstances within the range of experimental error. 
Something would depend upon the amount of amorphous 
material in the specimens, and there might be a simpler 
explanation than to suppose that the metal underwent 
allotropic transformation. 

Dr. C. H. Desch testified to the care with which the 
tests were made, and expressed the opinion that as a 
practical method of testing the plan adopted was of great 
value, particularly for such objects as fire-box stays. 
From the scientific standpoint, he agreed in the main with 
the criticism made by Dr. Rosenhain—that maxima and 
minima did exist, they knew for certain. In pure iron 
they had been noted within quite ordinary ranges of 
temperature. At the same time he was quite unable to 
form a mental picture of the changes which could produce 
the number of maxima and minima referred to in the 
paper. 

Professor Huntington, in his reply to the points raised, 
said it was impossible to get away from the fact that the 
alloys used were made at different times, and yet the 
curves obtained were counterparts of each other. The 
result had not been worked up to any preconceived idea. 
Dr. Rosenhain’s Ninth Report to the Alloys Research 
Committee showed maxima and minima of the same kind 
as those referred to in the paper They were only at the 
beginning of this class of work. 


Mr. S. Whyte presented a paper on “The Micro- 
chemistry of Corrosion.” 

This paper was a continuation of two already read 
before the Institute on the beta and alpha alloys respec- 
tively. As before, an applied electromotive force was 
used to hasten corrosion, and the results agree very well 
with those obtained under actual service conditions. 
The method aims at arriving at the nature of the process 
of corrosion. So far as has been found, dezincification 
is the primary cause, chemical and mechanical actions 
being subsequent. The alpha-beta alloys were found to 
corrode more quickly than the alpha, but less than the 
beta alloys. Corrosion proceeded faster in the unannealed 
alloys than in the annealed ones. Iron and lead in small 
quantities stimulate corrosion ; tin does also for a time, 
but soon a compact deposit of basic salts exerts a retarding 
action. The electro-chemical difference of potential 
between the alpha and beta constituents continues to 
act as long as corrosion proceeds, the beta areas being 
penetrated in advance of the alpha areas. The rate of 
corrosion has a decided influence, rapid dezincification 
leaving loose porous copper which is easily removed. 
In cases of “ pitting”? examined, the copper was of the 
above nature. 

Dr. Desch expressed his agreement with the conclusions 
reached. The method of using applied electromotive 
force had been justified, at least, for the early stages of 
corrosion. It was impossible, however, to imitate the 
later stages of corrosion in this way. The amount of 
electromotive force applied was of some importance, and 
in these experiments it had been kept fairly low. In the 
case of gun-metal, which he had been lately examining, 





the amount of applied electromotive force was very 
important. He believed that corrosion took place by 
this method in exactly the same way as in the technical 
uses of Muntz metal and other metals of that class, 
although in such cases there were secondary reactions 
chiefly connected with the absorption of oxygen. 

Professor Turner welcomed this method of making 
accelerated tests of corrosion. If it did not reproduce 
the exact conditions of practice, the results obtained 
at least supported those obtained by Dr. Bengough from 
observations in practice, namely, that annealed specimens 
resisted corrosion better than cast specimens if the 
annealing had been properly conducted. 


Mr. R. H. Greaves presented the paper by himself anp - 
Professor A. A. Read, ‘‘ The Properties of Some Nickel- 
Aluminium and Copper-Nickel-Aluminium Alloys.” Mr. 
Greaves said that his co-author was unable to be present 
owing to military duties. : 

The authors report that after a number of preliminary 
tests had been made, the mechanical and physical pro- 
perties of a series of nickel-aluminium alloys and of 
copper-nickel-aluminium alloys with 1,2 and 4 per cent. 
of copper were examined. 

Nickel-Aluminium.—The influence of nickel on alumi- 
nium bears considerable resemblance to that of copper, 
in that it increases the yield point and tensile strength _ 
with the simultaneous diminution of elongation and 
reduction of area; it increases specific gravity, hardness 
and rate of corrosion in both fresh and sea water, and 
decreases electrical conductivity and resistance to alter- 
nating stress. The present work dealing with alloys 
containing up to 5} per cent. of nickel provides data for 
comparing the effects of nickel and of copper on aluminium. 

Copper-Nickel- Aluminium.—The presence of copper and 
nickel together in aluminium leads to the formation of 
a triple eutectic, and the resulting alloys bear some 
resemblance to copper-aluminium alloys whose percentage 
of copper is equal to the total percentage of copper and 
nickel. None of the ternary alloys examined in the form 
of rolled rods showed as high a tensile strength as the 
4 per cent. copper-aluminium, while in the cast state the 
replacement of more than 2 per cent. of nickel by copper 
is of no advantage. This proportion of copper also gives 
the best elongation in chill castings. As in the case of 
nickel-aluminium alloys, the quenched material shows the 
same properties as the annealed. For any series of alloys 
in which the proportions of nickel and copper vary while 
their total percentage remains the same—(]) the specific 
gravities are constant ; (2) the more malleable alloys are 
those in which nickel predominates, the binary nickel- 
aluminium alloy being the most malleable ; (3) the more 
ductile alloys are those in which copper predominates, 
the binary copper-aluminium alloy being the most ductile ; 
(4) the elongation of the hot rolled material is independent 
of the relative proportion of copper and nickel: (5) the 
corrosion is least when only nickel is present, and greatest 
for the ternary alloys. In all cases, the corrosion is more 
marked as the total percentage of copper and nickel 
increases. The behaviour of the material in the tensile 
tests was carefully followed up to a stress beyond the 
yield point : and various methods of defining the position 
of this point in these light alloys is discussed. 

Dr. Rosenhain said that the authors were to be most 
sincerely congratulated. They had done a piece of work 
which helped to clear the ground. Some of those who 
endeavoured to exploit light alloys—the name of which 
was legion—were as unscrupulous as they were untruthful, 
and he was grateful to the authors for what had been done, 
owing to the importance which attached to light alloys 
at the present time. It was an appreciation of the paper 
to say that it was now proved that alloys of aluminium 
with nickel were of no practical importance and might 
be dismissed absolutely and entirely as being useless for 
most purposes. He would suggest that if the authors 
intended to continue their research work they should use 
larger ingots than the 2in. specimens employed for the 
work described in the paper. 


Mr. O. F. Hudson read a paper on “‘ Etching Reagents 
and their Applications.” 

The object of this paper was to give a description of the 
principal reagents used in determining the microscopic 
structure of metals and alloys, giving the composition of 
the reagents, the methods of applying them and the 
purposes for which they are most suitable. 

Dr. Rosenhain said that the possible line of advance 
was now indicated. Up to the present time the etching 
reagents used were of the homogeneous kind, differentiating 
one crystal from another or one constituent from another 
by its chemical behaviour. It now seemed to be feasible 
by a combination of reagents to show the different kinds 
of coring which might be present. That was being done 
in the iron-carbon-phosphorus system, and the results 
were most instructive. Etching ought, in his opinion, to 
be carried out under direct observation by the microscope 
In the case of a steel reagent frequently used—a weak 
solution of nitric acid in glycerine—if this were painted 
on to the surface of the steel and watched under a magni- 
fication of 50 or 100 the various stages of the process 
taking place could be followed. The speaker also dealt 
with the uses of heat relief etching in a neutral atmosphere 
or vacuum, and strain etching in showing the structure of 
a metal. 

Sir Thomas Rose pointed out the length of time required 
for the polish attack method. He had found this method 
very useful for bringing out the structure of silver-cadmium 
alloys. 

Professor Thomas Turner suggested with regard to 
polish attack that something in the nature of a gentle 
sand blast might be used with advantage. 

Professor Huntington referred to his experience with 
a fine powder in a viscous solution. The idea which had 
appealed to him long since was about to be tested again 
in his laboratory, the intention being to use paraffin wax 
in order to get a wide range of viscosity. 

Dr. Rosenhain said he had devised and tested an appa- 
ratus to use such a viscous medium, not for etching, how- 
ever, but for polishing. The design of a suitable apparatus, 
it had been found, involved the solution of a somewhat 
difficult problem. 

Dr. Desch referred to the old method of polishing in 
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relief, which he had lately found to be very useful in 
developing the structure of light alloys, such as duralumin. 
There were many things in connection with etching, 
however, which required explanation. One of these was 
the reversal which sometimes occurred. He agreed as 
to the risk of an investigator being misled by surface 
effects. 

Mr. Hudson, in replying to the discussion, emphasised 
the fact that the paper contained the experience of many 
workers. In spite of criticism, he believed that the tend- 
ency of the discussion had been to uphold the polish attack 
method. He was not sure that he could agree with the 
statement that this method took a long time. In his 
experience it was a rapid process compared with some 
others. 


In the following paper Dr. W. Rosenhain described 
“Some Appliances for Metallographic Research,’ and 
those attending the meeting were afforded an opportunity 
of inspecting some of the apparatus. 

The paper describes three instruments which have been 
worked out in the metallurgy department of the National 
Physical Laboratory in order to increase the accuracy 
and convenience of research work of the highest kind. 
The simplest of the three is a little optical device for the 
accurate levelling of metal specimens for the microscope. 
A beam of light, reflected from the polished surface of 
the metal, is used as an index whereby the surface can be 
quickly and easily set truly horizontal. The other two 
instruments deal with problems which arise in the pre- 
paration of accurate cooling and heating curves. One of 
these problems is that of heating and cooling specimens 
of metal at any desired rate which shall remain constant 
over a wide range of temperatures. This is attained by 
the use of vertical tube furnaces so arranged as to be hot 
at one end and cold at the other, with a uniform gradation 
of temperature between the two ends: the specimen 
is raised or lowered in this tube and is heated or cooled 
accordingly, the rate being easily varied by altering the 
rate of raising or lowering. A “blank” heating curve 
reproduced in the paper shows a maximum variation for 
2 deg. Cent., ranging only between 12 sec. and 20 sec. 
over a temperature range of 700 deg. Cent. The third 
appliance described in the paper is a “ plotting chrono- 
graph,” by means cf which the “inverse rate’? curves, 
so freely used in metallographic research, are plotted 
automatically to a very large scale, the observer merely 
tapping a key as the various temperature intervals 
are passed. The instrument, which thus not only acts 
as a chronograph, but at once plots the readings in the 
shape of a curve, is somewhat complex. Its accurate 
and satisfactory working, however, is testified by the 
curves with which the paper is illustrated. 

Dr. Desch was of opinion that the metallurgical world 
owed a debt of gratitude to Dr. Rosenhain for these 
appliances. The advantage of being able to secure an 
even rise and fall of temperature was fundamental in 
thermal work. The only other successful apparatus of 
this kind with which he was acquainted was that of 
Plato, who regulated the current passing through his 
furnace by a resistance wound on a drum, the drum being 
rotated by a motor with sliding contacts. By that means 
he got nearly a straight line for the cooling curve of his 
furnace. The arrangement in use at the National Physical 
Laboratory was extraordinarily efficient, and it ought 
to become general in future work on cooling curves. The 
plotting chronograph was a very ingenious device, but 
it was complicated and expensive, and was for these 
reasons not likely to be generally used. 

Mr. R. 8. Whipple said that as representing the firm who 
manufactured the chronograph from the design supplied 
to them, he would like from experience gained with 
another instrument to - recommend the employment of an 
hydraulic cylinder rather than a motor. With regard to 
the furnace described in the paper for giving equal cooling 
and heating, how long did it take for it to reach the steady 
stage ? 

Professor Turner was interested in the chronograph 
because he had one in his own laboratory. It had two 
pencils, one recording alterations of length in the speci- 
mens and the other changes of temperature. 





The last paper to be discussed was that by Mr. J. L. 
Haughton, on “ The Constitution of the Alloys of Copper 
with Tin.” 

In Part I. the work of the earlier investigators of these 
alloys is reviewed, the main divergences in their diagrams 
being classified, and the need for an investigation of the 
points of difference is pointed out. In Part IT. the con- 
stitution of the alloys in the neighbourhood of 60 per cent. 
of tin—i.e., the epsilon constituent and its immediate 
neighbours—is investigated, both by the microscopic 
examination of chilled and annealed specimens and by 
thermal curves taken from similarly treated specimens. 
The alloys were cast in a wedge-shaped sheet-copper 
mould immersed in a freezing mixture, and samples from 
the thin “‘ toe’’ of the wedge were annealed for various 
periods at various temperatures in a thermostat-controlled 
furnace. The specimens were then polished and examined 
microscopically. The results of this examination agree 
with the thermal curve data in showing that there is no 
area on the constitutional diagram consisting only of 
pure epsilon, but that it exists along a line bounding the 
eta plus epsilon and the epsilon plus tin fields, as indicated 
by Heycock and Neville, though the position of that line 
is somewhat different in the present paper from that given 
by these investigators. The reasons for this difference are 
discussed at length in the end of the paper. 

Dr. Rosenhain said that the research cleared up some 
of the points left doubtful) by the work of Messrs. Heycock 
and Neville on these alloys. What Shepherd and his 
co-worker had done was a little vague, owing to the 
cryptic way in which American authors were inclined to 
publish their results. He hoped Mr. Haughton would not 
be prevented from going on with the work by the lure of 
industrial occupation. 

Professor Turner said it was extremely fortunate for 
metallurgy that this work had been done, and that there 
was held out the hope that the complete diagram of these 
alloys would be worked out. 

Dr. Carpenter congratulated the author on his courage 
in attacking this problem, as the copper-tin alloys con- 








HEXAGON TURRET LATHE FOR SHELL BORI 


THE COLCHESTER LATHE COMPANY, 


LIMITED, COLCHESTER, ENGINEERS 














stituted the most complicated binary system known. 

Other speakers also congratulated the author on a 
valuable piece of work. 

The remaining papers, that by Mr. J. H. Andrew, 
“Some Experiments upon Copper-Aluminium Alloys,” 
and that by Dr. G. H. Gulliver, ‘“* The Quantitative Effect 
of Rapid Cooling upon the Constitution of Binary Alloys,” 
were taken as read. 

The Conference terminated with the customary votes of 
thanks. 





HEXAGON TURRET LATHE FOR SHELL BORING. 








A NEW straight bed hexagon turret lathe for shell 
boring has recently been introduced by the Colchester 
Lathe Company. This tool is shown in the accompanying 
engravings. As will be seen, the headstock, which has 
9}in. centres, is of a very powerful design. It gives four 
spindle speeds with a two-speed countershaft, the steps 
of the cone being 13.4in. and 18in. diameter and made 
to take a 6in. belt. The back gear is in the ratio of 1 to 
11.44, so that with countershaft speeds of 500 and 150 
spindle speeds of, roughly, 60, 33, 18, and 10 revolutions 
per minute may be obtained. The spindle runs in phosphor 
bronze bearings, the front bearing being Sin. in diameter 
and 7}in. long. The thrust is taken by a ball washer. 
The bed is 10ft. long and has square edges. It is 16}in. 
wide and 12hin. deep. é 

The gear-box has six changes of feed of approximately 


an adjustment for the cut being then provided. The former 
roller is kept up to the former by a lever and dead weight 
and the forming attachment is adjustable along the bed. 
€ The turret is 14in. across the flats and contains six 3in, 
diameter holes. The positions of the various tools are 


controlled by a plunger. The bell chuck is 6in. in inside 
diameter and it projects 22in. beyond the nose of the lathe. 
The end of the chuck is held in an adjustable phosphor 


bronze steady and is provided with four steel set screws 
for holding the work. 

The master screws, of which three are provided, having 
fourteen threads per inch right and left hand, and twelve 
threads left hand, are fixed to the bell chuck. The rod 
carrying the arms for chasing and for the master nuts is 
situated at the back of the lathe in the usual manner, the 
chasing tool being carried by a small slide which is capable 
of adjustment. The machine is furnished with a pump, 
tray, and telescopic piping. 








HORIZONTAL BOILER FEED PUMP. 


WE illustrate above a large pump recently supplied by 
J. H. Carruthers and Co., Limited, of Glasgow, to the 
Glasgow Corporation Tramways Department for use at 
the Pinkston power station. As will be seen, the pump is 
of the horizontal duplex direct-acting ram type, and is to 
be used for boiler feeding. It has a capacity of 18,000 
gallons per hour delivered with and against a pressure of 
165 lb. per square inch. The steam is superheated to 

















SHELL LATHE WITH FORMER ATTACHMENT 


the following values :—37.5, 50, 75, 100, 150, and 200, 

and all the gearing is of steel or bronze. The saddle has | 
automatic sliding feed only, all the shafts in the apron 
having double bearings. The feed is actuated by a steel 
drop worm which engages with a phosphor bronze worm 
wheel. The cross slide can be fixed in its central position 
for ordinary turret work by means of a pin, this pin being | 
removed when a forming attachment is being used, and 


550 deg. Fah. and the cylinders are designed to be as simple 
as possible in view of this. The steam distributing valves 
are of the piston type. The use of outside packed rams 
ensures that any loss by leakage: cannot go unobserved 
and uncorrected, as may often be the case with pumps of 
the piston type; while any objection that might be raised 
to the design on the score of additional friction in the 
large stuffing-hoxes of the rams is met by the use of 8.E.A. 
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packing rings, Which are found, we are informed, to give 
excellent results in this respect. The rams, pump barrels, 
and valve chest are all of Admiralty gun-metal and are 
mounted on a substantial cast iron sole plate. Lubrication 
has ha« careful consideration, the supply of oil to the most 
important parts being mechanically controlled. All 
working bearings are brass bushed and adjustable in the 
case of the larger sizes. We are informed that on test the 
pump gave thoroughly satisfactory results. 








THE UNITED STATES NAVY.* 


Mr. JoSEPHUS DANIELS’ annual report on the United 
States navy for 1914 is a curious document to come 
from the head of an essentially technical service, for 
it runs the whole gamut of diffuseness, poetry, and 
platitudes. In order that the public may properly 
grasp the present administrative situation in the navy 
of the United States, it will suffice to quote from only 
one section of the Secretary’s annual report, that 
dealing with the building programme, and then to 
note the recommendations of the General Board 
covering this same vital aspect of the American navy 
and its urgent needs viewed in the light of the 
experts of that service. 

The Building Programme.—The building programme recom- 
mended this year differs little from the recommendations in 
last year’s annual report. It is a “* well-balanced programme.” 
The construction of the following is included in the estimates :- 
Two dreadnoughts, six destroyers, eight submarines or more, 
one to be of sea-going and seven or more of coast defence 
type, one gunboat, one oiler. The estimates were made prior 
to October 15th, as required by law. They follow the policy 
recommended by the General Board, but reduce the number of 
ships. Recent developments in naval warfare have strength- 
ened faith in the efticacy of the submarine. The Department 
urges, therefore, the construction of an increased number of 
submarines and the larger utilisation of this weapon of warfare 
which has demonstrated its effectiveness. There are many— 
very many more than a few weeks ago—who believe the time 
has come when the advice of Sir Percy Scott should be taken. 
Months ago that able English officer declared that the sub- 
marine was the most effective ship of the navy of the future, and 
advised a cessation in the rapid construction of dreadnoughts 
and the utilisation of the money thus spent in building large 
numbers of submarines. The lay mind has accepted this view 
of the policy, but the trained naval officers making up the 
General Board are convinced that, while the submarines have 
a large part to play in naval warfare, they do not replace the 
larger craft, and the Board makes recommendation to the 
Department for an increase in the navy, embracing four dread- 
noughts and the usual complement of destroyers, submarines, 
and auxiliaries. These naval statesmen hold to the opinion 
that the dreadnought remains the central and chief fighting 
force of a well-proportioned navy. 

The General Board reiterates the opinion it has always held 
that ‘‘command of the sea can only be gained and held by 
vessels that can take and keep the sea in all times and in all 
weathers and overcome the strongest enemies that can be brought 
against them.” It declares “‘ other types are valuable and have 
their particular uses,”’ but ‘‘ the backbone of any navy that can 
command the sea consists of the strongest sea-going, sea-keeping 
ships of its day, or of its battleships.” The opinion of the 
General Board as given in their annual report, based upon 
study, investigation, and observation, is entitled to great weight. 
The Department feels that it is upon safe ground in looking to 
the Board to prescribe the character of the ships to be con- 
structed. The large increase in submarines is most desirable, 
but nothing in the present war has disproved their faith in the 
modern dreadnought. The fact that there has been no encounter 
between these powerful ships does not justify the conclusion 
that their further construction should be discarded in favour 
of the smaller craft which has astonished the world by its ability 
to sink cruisers and other craft, giving its severest and most 
fatal blows before its presence is discovered. It may be that 
naval engagements later on will teach lessons that will change 
expert opinion, but as long as the bulk of the ablest naval 
officers believe the increase of the navy should embrace, in fair 
proportion, the dreadnought, the destroyer, and the submarine, 
the Secretary would not feel warranted in recommending a widely 
different programme of construction. However, in view of the 
demonstrated power of the submarine, 1 would impress upon 
Congress the importance of making a larger increase in the sub- 
marine craft, appropriating generously therefor without reducing 
the appropriations for other craft. The estimates for these were 
reduced to the minimum. That our navy has not neglected the 
construction of submarines will be seen by a comparison of our 
strength in this craft with that of foreign navies. It is roughly 





* The publication of this précis has been unavoidably delayed by 
jhe ress of other matter, but it is of more than topical interest.— 
D. THE E, 


estimated that there are built or building for the various navies 
the following number of submarines :—England, 84; France, 
76; United States, 51; Germany, 31; Japan, 17. This esti- 
mate was made in July of this year. 

When the relative sizes of the fleets of the great nations 
enumerated above are considered, it will be seen that the United 
States has a submarine flotillajrelatively and actually very 
powerful, England’s fleet is more than twice as great as ours, 
yet she has but little more than half as many more submarines. 
France has a considerably larger submarine fleet than ours, 
with a smaller navy, but she has in the past taken the lead in 
submarine building. Some years ago she abandoned the dread- 
nought policy to acquire large numbers of submarines, but in 
the last two or three years has made unusual exertions to repair 
her deficiency in dreadnoughts. England has overcome this 
lead, and we are now on that road, having, in addition to the 
fifty-one ships already mentioned, eight or more authorised by 
last year’s Bill on which work will shortly commence, and we 
are asking for eight or more this year, which will swell our total 
to at least sixty-seven in the next three years. Germany, with 
a larger fleet than ours, has less submarines, and Japan, with a 
fleet smaller than ours in strength, only half as many sub- 
marines. What we have done, however, in submarine con- 
struction is but an earnest of what must be done in the future. 
When we shall have a division of sea-going submarines in com- 
mission we will have added to the battleship fleet a strong fighting 
unit which must be of large importance in any oversea opera- 
tions. 

As far as the submarines themselves are concerned, it is 
believed that ours are on a par with any in the world. The 
development of our types has been logical, and in each new type 
the ideas and comments of the officers and men who operate 
the submarines in service have been considered. In the appro- 
priation made by the last Congress two types for the first time 
were included—one of high surface speed, to accompany the 
fleet, and one for coast and harbour defence. In the building of 
two distinct types we are in accord with what foreign countries 
are doing, and submarine flotillas in the future will probably 
be composed of vessels of these two types. 

Recommendation is made for the construction of an additional 
oil ship and a gunboat, both of which are urgently needed. 
transport and a supply ship are building, and the demand is 
chiefly for ships that have the highest military value. Auxiliaries 
can in need be purchased, but it is a matter of years to construct 
fighting ships. Economy should be practised, therefore, at this 
time in auxiliary craft. 

It will be observed that Mr. Daniels, in describing 
the American navy’s relative strength in submarines, 
utterly fails to take into consideration the vast coast- 
line of the United States and the number of ports to 
be guarded, not to mention insular possessions and 
the needful defence of the Panama Canal. Again, 
in his attitude towards auxiliary craft, he seems to 
have failed to recall the situation in the United 
States at the outbreak of the Spanish war, when 
the American authorities paid extravagant prices 
for all sorts of maritime junk. 

The building programme recommended by Mr. 
Daniels differs very greatly from that recommended 
by the General Board and endorsed by Admiral 
Dewey. The latter includes four battleships, sixteen 
destroyers, three fleet submarines, sixteen coast 
submarines, four scouts, four gunboats, and several 
minor vessels. 

The following extracts from the reports of the heads 
of the three mechanical technical bureaus are given for 
the purpose of summarising the state of the art in these 
respective branches of the American navy. From 
the report of the Chief of the Bureau of Steam Engi- 
neering we take ths following passages :— 

The final trials of the Jupiter, equipped with electrically 
operated machinery, were completed in August of this year with 
satisfactory results. Owing to the necessity for her presence in 
Mexican waters it has not been possible to subject her to as 
much work as was contemplated, but it is a pleasure to report 
that the machinery has thus far responded to every demand 
that has been made upon it. The work that has been laid out 
for her should be the means of bringing to light any weakness 
that may exist in the installation. 

Fuel Oil.—On account of the increasing price of fuel oil and 
the necessity of an adequate supply, the following steps were 
taken during the year to decrease the navy’s expenditure :— 

(a) A Board was appointed to determine the lowest safe flash 
point for fuel oil stored and used on board ship. 

(6) An investigation was made to determine the feasibility, 
desirability, and expense of constructing a pipe line from 
Oklahoma to some point on the Gulf of Mexico for the purpose 
of supplying fuel oil for the navy. 

(c) A study was begun of the condition in and the status of 
the naval petroleum reserves in California. 

The report of the Flash Point Board resulted in making the 
specifications for fuel oil less rigid. On account of the new speci- 





cations the increased production in the mid-continent field 
and the pipe line investigation and other probable causes, the 
contract price for fuel oil for this fiscal year was 61 cents a barrel 
less than for the preceding year. 


In the report of the Chief Constructor the following 
items are of the widest interest :— 


Experimental Model Basin and Wind Tunnel.—The work of 
the model basin has been carried on as usual during the past 
year with great advantage to the Bureau. A wind tunnel has 
been installed which is 8ft. square at the observing chamber 
and can be used up to an air velocity of 6000ft. per minute. 
Preliminary tests and adjustments are about completed, and it 
is now ready for any experiments within its capacity. It has 
already been used for special investigations in connection with 
ventilator cowls with satisfactory results. A number of experi-. 
ments with models of aeroplane wings and complete aeroplanes 
have been initiated, and the Bureau believes that as experimental 
data accumulates this wind tunnel will be found as useful in 
the development of aircraft as the model basin has shown itself 
in connection with ships. 

Battleships.—The iene and specifications for first class 
battleships No. 40 (California), No. 41 (Mississippi), and No. 42 
(Idaho), authorised by act of Congress approved June 30th, 
1914, were completed and circular signed by the Secretary of 
the Navy, July 24th, 1914, and issued to the bidders upon request 
after August Ist, 1914. 

The general dimensions and features of these vessels are as 
follows :— 


Length on designer’s water line .. .. .. 600ft. 
Length over all aaa -- 624ft. 


97ft. 24in. 
97ft. 43in. 
32,000 tons 


Breadth, extreme, to outside of plating 
Breadth; extreme, to outside of armour 
Mean trial displacement Aer rer roc 
Mean draught to bottom of keel at trial dis- 
+. placement (about) ae ater ram Oe ee 
Full supply of fuel oil a 
Maximum stowage of fuel oil 
Fuel oil carried on trial 
Feed water carried on trial 
Speed on trial, not less than .. 
Armament: Main battery— 
Twelve 14in. 50-calibre breecii-loading rifles. 
Four submerged torpedo tubes. 
Secondary battery— 
Twenty-two Sin. 51-calibre rapid-fire guns. 
Four 3-pounder saluting guns. 
Two 1-pounder guns for boats. 
One 3in. field piece. 
Two 30-calibre machine guns. 
Bids for the construction of two of these vessels to be built by 
contract were opened at the Department, October 6th, 1914. 


The report of the Chief of the Bureau of Ordnance 
discusses a number of interesting topics. 


Projectiles.—The Bureau is still more than ever inclined to 
the opinion that the best possible type of projectiles for the 
attack of armoured vessels is the armour-piercing projectile, 
carrying sufficient explosive to detonate and fragment the pro- 
jectile after having passed through armour ; and it is thought 
that the penetrative power of projectiles has been increased to 
such an extent as toensure a satisfactory percentage of success. 
Experimental firings have been conducted at the proving 
ground with projectiles of foreign manufacture and with pro- 
jectiles of various shapes, in order to ascertain the relative quali- 
ties of each. In order to ascertain what progress has been made 
in the quality of armour-piercing shel! there were recently fired 
at Indianhead armour-piercing shell manufactured in 1903, 
which at that time were extraordinarily efficient. These shell 
were fired at the same plate in competition with the highest 
grade of shell of recent manufacture, and it was found that the 
shell being produced to-day possess great superiority over those 
considered the best eleven years ago. Inasmuch as the sole 
measure of the efficiency of armour is furnished by its test with 
armour-piercing shell, these experiments are an important witness 
to a like advance in the quality of the armour now being fur- 
nished. 

Smokeless Powder.—There were manufactured at Indianhead 
during the past fiscal year 3,352,388 lb. of smokeless powder. 
Of this amount 2,338,448 lb. were new powder and 1,013,940 lb. 
were old powder re-worked on account of loss of stability or 
unsuitability of granulation. 

Experimental charges have been tried, in which the grains 
are regularly piled in the bag, as was done in the case of brown 
powder. The reduction in volume of the assembled charge 
amounts to 374 per cent. The advantages presented by such 
an arrangement are so important as to warrant the Bureau in 
attempting to devise machinery by which charges can be put 
up in that way. The advantages are greater latitude in the size 
of the grain ; smaller stowage room required in the magazines ; 
stiffer charges more easily handled and loaded; decreased 
destructive effect on the powder bag ; and decreased diameter 
of the breech plug with consequent decreased length of plug, 
making it lighter ; and finally, slightly decreased length of the 
gun. 

Armour.—The question of the cost of armour has been receiving 
the Department’s attention, and in the last Naval Appropriation 
Act, approved June 30th, 1914, provision was made for the 
appointment of a committee to investigate and report at the 
next session of Congress upon the cost of erection of an armour 
plant and the cost of armour made by this armour plant. 

Upon awarding contract for the armour of the Arizona the 
price was lowered 14 dols. per ton in the case of classes Al and 
A2 armour, 25 dols. per ton in the case of class B armour, and 
100 dols. per ton in the case of class C steel armour. All heavy 
armour is now being made of the K.C. type, and no trouble has 
been experienced with these plates spalling. 

A number of experiments have been made with a view to 
determining the relative value of armour placed at various angles 
to the line of fire. A number of experimental plates have been 
fired at with a view to developing a more efficient type of armour. 
A compound plate was submitted, consisting principally of 
copper with a layer of steel. The results of the test of this plate 
showed it to be inferior to the existing type of armour. One 
company submitted a manganese armour plate, which gave no 
promise on test. A cast steel plate was submitted, but was proved 
to be without value. 

Torpedoes.—The torpedo situation, both as to design and to 
the numbers on hand, has improved considerably during the 
past year. The Bureau is having conducted at the torpedo 
station exhaustive experiments with a view of obtaining a large 
increase in range and speed with the present design of torpedoes. 
From the results of experiments conducted so far this summer 
the range has been increased to a marked degree, and a further 
advance in range and speed will probably be obtained. An 
increase in speed to the extent hoped for will establish firmly 
the torpedo as a battleship weapon, a position for it that was 
long rendered doubtful by the great increase in effective gun 
range made possible by modern target shooting. The longer 
range and speed will also be an improvement to destroyers by 
enabling these vulnerable vessels to strike blows at a distance 
which would render their survival much more probable. The 
loss of forty torpedoes per annum, while showing improvement 
over the experience of previous years, still leaves much to be 
desired in this respect. 

Torpedo Nets and Net Cutters.—The torpedo station has 
developed a satisfactory net cutter which will operate at almost 
any degree of obliquity with the net, and these net cutters are 
being manufactured for all long-range destroyer torpedoes and 


30ft. 
2200 tons 
3271 tons 
1467 tons 
209 tons 
21 knots 
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for all torpedoes for the new submarines. The possession of a 
successful net cutter again places in doubt the value of the 
torpedo net. However, some percentage of failures will occur 
with almost any aevice, and it is probable that the best net 
cutter will have its share. This places the net in somewhat the 
same position that armour occupies—that it will not invariably 
keep out all shell, but that it will have a certain percentage of 
suecess—and the question arises as to whether the net is worth 
the sacrifice made for its use. While the value of this torpedo 
defence would be greatly enhanced by having a double net, the 
inner net must be carried so close to the skin of the ship as to 
render it vulnerable to the large explosive charges now used in 
modern torpedoes. 








ENGINEERING PROGRESS ABROAD. 
Asia Minor. 

One result of the overthrow of Turkey in Europe will 
be a great outbreak of fresh engineering work in this part 
of the world, no matter into whose hands the lost Ottoman 
territory may eventually fall. One of the principal British 
companies interested is the Smyrna-Aidin Railway, the 
property of which was seized by the Turks immediately the 
war broke out. An immense amount of money had been 
expended by this company upon its landing pier, which 
had been provided with all modern loading and unloading 
equipment, while plans had been passed and contracts 
entered into for the further improvement of the railway 
station and locomotive shops. The manner in which the 
railway company has always conducted its business as 
common carriers, even in the face of determined oppo- 
sition and official hostility, has excited the admiration of 
all who have visited Smyrna, and have thus had an oppor- 
tunity of judging. 

Future construction will no doubt embrace new harbour 
works at such places as Trebizond and Samsoun, both 
upon the Black Sea, and Scala Nuova, Adalia Mersina, 
and Alexandretta, upon the Mediterranean. There are 
likewise several other suitable spots with deep-water 
approaches where harbours could be constructed. To 
carry out the work for which plans have been, or are about 
to be, submitted would involve an outlay of between 
£20,000,000 and £30,000,000. Such a sum would have 
been beyond all consideration had the Ottoman Govern- 
ment remained in possession of the capital at Constanti- 
nople, for no working arrangement was possible with the 
Turkish officials either in connection with railway or steam- 
ship services. But with the final expulsion of the Turks 
from Europe—as all hope will be the case—a new and 
almost unlimited vista of expansion is opened up, one in 
which British enterprise should undoubtedly play an 
important part. In this, of course, it will be necessary 
to invite the co-operation of both Italian and Greek 
capital. 


Bolivia. 


In the United States it is no uncommon thing for duly 
accredited diplomatic representatives to interest themselves 
in local undertakings, and occasionally—when it pays to 
do so—to relinquish the ambassadorial or ministerial post 
for the more remunerative industrial private exploitation. 
A former American Ambassador to Mexico—Mr. David 
J. Thompson—abandoned diplomacy for commercial 
enterprise several years ago, and recently Mr. Horace B. 
Knowles, the former United States Minister to Bolivia, 
also resigned this particular post in order to take an interest 
in @ prosperous gold mine, known as the Incaoro, at 
Pallayta, near Yani, Bolivia. Mr. Knowles has just had 
introduced into this mine a remarkable mill, especially 
designed to overcome as far as possible the difficulties 
which beset mining in this mountainous and elevated part 
of the world. Owing to the fact that all machinery has 
to be taken into the mine 120 miles from the head of 
lake Titicaca on mule-back, over a pass about 16,500ft. 
above the level of the sea, it was necessary that all parts 
should be sectionalised to a limit of 350 lb. The whole 
equipment is extremely cleverly arranged, and certain of 
the devices and plans for meeting the unusual demands 
may possibly prove of interest to readers of this column. 

The ore from the mine—generally of a low grade, but 
well worth working on account of the enormous amount 
of the available supply—is lowered to a stone storage 
bin by an incline gravity tramway, thence being taken to 
the mill in small hand trams as required. The power 
plant is a 24in. sectionalised Pelton wheel bolted to a line 
shaft running the entire length of the mill. The ore from 
the trams is delivered to a Buchanan jaw crusher, thence 
into a mill bin, from there into a 4}ft. by 13ft. sectionalised 
Hardinge ball mill, and from here it is passed to a 6ft. by 
22ft. Hardinge pebble mill, also made in different sections. 
The recovery of the gold is by amalgamation only, partly 
inside the two mills and partly on outside plates. Mercury 
is fed in at the head end of the ball mill, amalgamated in 
this machine, and padded through to the pebble mill, 
which catches the greater portion of the coarse gold. 
Once in the day the machines are closed down in order 
to make a clean up of the amalgam in the mills, from which 
approximately 75 per cent. of the total recovery is made. 
The amalgam in these machines is very hard, containing 
slightly over 50 per cent. of gold. This may be attributed 
to the fact that the pounding of the balls and pebbles in 
the mill serves to squeeze out all of the free mercury, 
leaving a very hard amalgam which “balls up” and 
tumbles around. The remaining 25 per cent. of the 
recovery is made upon two sets of plates placed below the 
pebble mill, and about 50 tons of ore can be milled daily 
in this manner. 

The whole Hardinge mill, which, it may be mentioned, 
is found particularly suitable to the special requirements of 
mining equipments in both Bolivia and Peru, has been 
designed and constructed from special designs without any- 
one from the manufacturers having visited the particular 
mine for which the equipment was required. When it was 
received at the mine it was set up entirely from the mark- 
ings and instructions from the factory. The ball mill is 
lined with chrome steel plates and uses forged steel balls 
for grinding. It is worthy of comment that it has been 
found actually cheaper to import this material from the 
United States than to purchase cast iron in the city of 
La Paz. The pebble mill is lined with quartz bricks about 
6in. thick and roughly chipped to the requisite size on the 
ground. The bricks are then fastened to the machine, 
but without any cement being used, by means of dry 





wooden wedges, which swell in operation and hold the 
lining tightly in position. At first Danish pebbles were 
tried, but later on it was found that hard quartz, roughly 
chipped to spherical form, came cheaper owing to the 
heavy cost of transportation. 


Brazil. 


The second section of the Itapura to Corumba railway, 
comprising an extension of 221 kiloms., is now working 
well. It was commenced in the month of November, 
1913, work being begun at both ends simultaneously. 
The whole of the line, measuring some 837 kiloms., will not 
be completed until the end of 1919. 


Canada. 

It seems certain that there will be a great falling off in 
new railway construction this year; while the statement 
will afford a certain amount of satisfaction to shareholders 
in the different companies, whose resources have been so 
lavishly expended in this direction, the announcement 
will be less welcome to contractors and engineers. As a 
matter of fact, there seems to have been a little too much 
expansion of recent years. The times are not such that 
fresh construction should be indulged in except in cases 
where, to delay it, would mean handicapping the par- 
ticular system. For several years past construction 
has been very heavy, especially upon main lines. What 
new work is undertaken in the future will be in connection 
with branches and links. In the case of the Canadian 
Pacific Railway the outlay upon doubling the track of the 
main line and the construction of a number of branches 
has been enormous, and the resources of even this 
immensely rich company have felt the strain. As to the 
Grand Trunk, which is far less substantially capitalised, 
it is not proposed to undertake any kind of fresh con- 
struction during the present year. It is not quite known 
what the Canadian Northern Railway means to do, but 
it is probable that certain parts of the ambitious con- 
struction programme at least will be proceeded with, 
the coffers of the company being sufficiently full to warrant 
the expenditure. The welding together of the Canadian 
Northern steel track into a continouus rail highway from 
Quebec to Vancouver is now practically guaranteed, and, 
as a finished network of lines through productive portions 
of Canada it will take its place. The Grand Trunk Pacific 
was to have been completed during last year, but the 
outbreak of the European War prevented the financial 
arrangements from being consummated. During the past 
ten years this company has built 3000 miles of railroad 
west of Winnipeg, and last year operation was extended 
over the lines which had been constructed during 1914. 


Chile. 


According to accounts received from authentic sources, 
the Government experiences some difficulty in financing 
the many new railway lines which, in spite of the present 
straits in which the Republic finds itself, it insists upon 
completing. It is also certain that some of the con- 
tractors have experienced no small difficulty in obtaining 
payment for the work done, and such amounts as have 
been received represent but very small proportions of the 
sums actually due. No doubt, however, is entertained 
that the Government will discharge all of its indebtedness 
in due course, and, at least, it is satisfactory to know that 
there is a disposition to treat foreign contractors with 
fairness and consideration, a propensity not exhibited by 
any means too clearly by certain other of the Latin- 
American Republics. 


Costa Rica. 


Although there is not any idea of increasing the mileage 
of railways in Costa Rica, which now amount to 487 miles, 
all of 3ft. 6in. gauge and practically the whole being in 
the hands of Americans, there is now in hand the expansion 
of the tramway system so as to connect the town of San 
Antonio de Belen with the city of Heridia. An American 
engineer has been appointed to make the survey. The 
new tramway is to be used for both passengers and goods, 
and will serve to open up an entirely new and easy route 
for shipments of coffee to the Pacific coast through the 
port of Punta Arenas and vid the Panama Canal to the 
United States and Europe. The new construction taken 
in hand by the Northern Railway has now almost been 
completed. It will be remembered that this, the most 
important of the Costa Rican railway systems, is the 
property of the United Fruit Company, an American con- 
cern, which acquired the English-owned and operated 
Costa Rica Railway some years ago. 


Greece. 


After several years of delay and the expenditure of 
much money upon the making of plans and dancing 
attendance upon the responsible Ministers, there has been 
made a commencement of the engineering works in con 
nection with the new dockyard for Greece. The site 
selected faces the island of Salamis, in the Straits, where 
the famous battle against the Persians took place, and not 
far from the spot at the foot of Mount Aegaleos, from the 
summit of which Xerxes watched the destruction of his 
ships. A number of British engineers are already on the 
ground, including one or two of the British Naval Mission, 
who form a special department for this purpose in the 
Ministry of Marine. The cost of the new dockyards is 
estimated at between £2,500,000 and £3,000,000; but, 
in view of the resignation of M. Vénizélos and the whole 
Cabinet and the consequent inability to depend upon his 
successors in office, it is doubtful whether the money 
required will now be obtained from the foreign banks 
which were to assist in financing the undertaking. The 
financial stringency from which the Greek nation is suffer- 
ing has already been shown in the stoppage of all further 
work upon the battleship Salamis, which is being built 
at the Stettin yards known as the Vulkan Works. The 
Greek naval mission, which has been superintending the 
operations at Stettin, has been recalled, and a dispute has 
arisen as to how much of the payments still due is to be 
met. According to advices from Athens the whole of 
the sum already paid by the Greek Government on 
account will be lost, and the Vulkan Company will com- 
plete the vessel for the German Government. In the mean- 
time the Government at Athens, before its resignation, had 
concluded a contract with an United States engineering 
company for the supply of twenty locomotives and tenders 
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intended for use on the Hellenic railways, to be delivereg 
by the end of the present year. The price arranyed jg 


£3600 for each locomotive and tender, f.o.b. stearer at 
New York. 
Uruguay. 

Recently the Uruguayan Government called for tenders 
for the supply of fifty railway wagons, and but five tenders 


were received. Of these, two were from British jirms 
through their Buenos Aires agents, while two were {rom 
New York and Pittsburg, and one from Amsterdam. [pn 
former days there would have been a greater res) onge 
from this country, but the lack of confidence which .- felt 
in the good faith of the Uruguayan Government, esp ‘ially 
since the policy of the retiring President towards all }3 vitish 
enterprises, has made contractors very wary in their 
dealings with this South American State. 








PROVINCIAL LETTERS. 
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During the continuance of the War we propose to 
as much space as we can spare to a discussion of the « 
mical effect of the present international struggle o 
industries in various parts of this country. For this p 
the letters from our correspondents in the provinces 
for the present, be published in an enlarged and extended 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Limitation of Profits on Engineering Work. 


Now that the State has entered into a formal 
agreement with the trade unions, the heads of enginevring 
establishments in Birmingham are extremely desirous of 
learning what the Government has to say to them, 
Anxiety is particularly centred upon ascertaining what 
Mr. Lloyd George has to propose on the “limitation of 
profits ’’ question on war contracts. If it should turn out 
that there is any sufficient ground for the rumour that the 
suggestion of the labour representatives in agreement 
with the State is that all protits in excess of 10 per cent. 
shall go back to the Government, master engineers here- 
abouts will be most anxious to lay their own side of the 
question before the Chancellor and the Board of Trade. 
A good deal of attention has been attracted here in the 
most weighty quarters to the matters introduced by the 
Sheffield correspondent of THe ENGINEER last week, 
under the head ‘‘ Lord Kitchener and Sheffield,” where 
he seeks to explode the idea that any undue profits are 
being made at the present time out of armament and 
munition contracts. The spirited declaration which your 
correspondent gives of a director of one of the large 
Sheffield works that *‘ contracts are quoted for as if times 
were perfectly normal,” and that “any extra profits are 
more than absorbed by the big expenditure on new plant, 
higher wages, and other current incidental ways,” is 
supported by the largest Birmingham engineering concerns 
up to the hilt. They state this week that the labour 
leaders are quite on a false scent in making representations 
to the Government about “excess dividends.” It is a 
very open question if any inordinate returns are being 
secured from the Government work at all. Birmingham 
engineering firms recall with approval the statement made 
at the end of February by Sir William Mather, of Mather 
and Platt, Limited, Manchester, and mentioned in THE 
ENGINEER at the time, that “‘ such contracts have to be 
completed under tremendous pressure, and it was a popular 
delusion that orders in war time were exceedingly profit- 
able.” Very probably no “limitation of profits” will 
be found to be necessary. In any event, engineers in this 
district are quite ready to adopt the principle that their 
firms should not make an extravagant profit simply out 
of the increased orders due to war necessities, and that 
such returns should be limited to a reasonable figure. As, 
however, the conditions under which different firms are 
working vary enormously and in many cases large sums 
of new capital have been put into the business and works 
extended, and new tools laid down purposely to fill Govern- 
ment needs, great difficulty will attach to any scheme the 
Government may propound, and a 10 per cent. profit 
must in plenty of instances be voted quite inadequate. 


Need of Lord Kitchener’s Warning to Workers. 


The results of last week’s conference between the 
representatives of the Government and trade union officials 
are keenly criticised here. How far the union officials 
will be able themselves to influence their men remains 
to be seen. The Clyde strike, it is argued, shows them to 
have very little hold over their members. It is significant 
that in the iron and steel trades, in which the trade union 
officials have given the men a most admirable lead to do 
their utmost to facilitate output, the evil of time-losing 
and ‘“‘slacking”’ is declared this week to be unrelieved. 
The chief grievance of ironmasters at date is the poor 
service which in a great many works labour is affording. 
The timekeeping is bad and the effort grudging. It has, 
of course, to be remembered in this connection that a large 
number of the best men have enlisted, and that many 
men fresh to the work have had to be called in. There is, 
however, among ironmasters a consensus of opinion that 
the ironworkers, puddlers, furnacemen, and millmen are 
not doing their best to secure the fullest possible output, 
and excessive drinking is declared to be at the bottom of 
most of the trouble. Ironmasters are particularly dis- 
appointed with the position, because at the outset of the 
war, when it became patent that if the industry was to 
be carried on satisfactorily, cordial relations, with give and 
take on both sides, must continue between masters and 
men, the leaders associated with the National Associa- 
tion of Ironworkers and Steel Workers addressed a powerful 
plea to the men for constant and willing service. The 
appeal seems, however, to have fallen on a good many 
deaf ears. The warning which Lord Kitchener has 
addressed to the dockers of Liverpool who refuse to work 
overtime is needed, Staffordshire ironmasters say this 
week, in the iron trade also, and it should be brought home 
to the ironworkers no less than to labour in other parts 
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kingdom that no stoppage of work or “ slacking ”’ 


f the 

will be permitted, and that the workers at home have an 
equal duty to perform with the heroes in the trenches. 
Lord Kitchener’s plain words, “this work must not be 


.yed,” should be extended to the iron and steel trades 
also. In the Birmingham industries time is still being 
lost wholesale. Men turn up incapable of doing their 
proper quota. Others are believed by employers to be 
deliberately ‘‘ caling canny.” The evil is said to be very 
widespread and accentuated in those works which have 
ha! enormously to extend their staffs by taking in men 
fro: wherever they could get them. It is not so much the 
revidar men who are failing in their duty as the operatives 
who have been recruited from outside the trade or the 
district. The competition for men, employers bidding one 
avainst another for workmen at inflated wages, appears 
to have given mechanics and others an exaggerated esti- 
mute of their value. Under existing circumstances many 
Birmingham and other Midland manufacturers are found 
to pronounce this week that it is impossible to find a 
vedy short of Government measures. 


del 


revi 
Engineering Activity in the Midlands. 


Engineering firms have undertaken fresh Govern- 
ment contracts or sub-contracts in Birmingham and the 
district during the week, but it must be some little time 
before the tools can be made and plant adapted to the 
work. In addition to a very large output of military 
material, in particular of transport vehicles for the Army 
Service Corps and the artillery, the rolling stock makers 
have this week sent forward a large consignment of wagons 
on account of the contracts of the Indian State Railways. 
Although many new buildings have been handed over to 
manufacturers and are now working, Birmingham and 
Black Country builders have important contracts in hand 
for the erection of new factories, urgently required for the 
manufacture of war material.. Permanent way con- 
tractors, too, are well employed. Difficulty is experienced, 
however, in getting men and material, The main industries 
of Coventry continue to be almost entirely engaged on 
the production of war material, and it has afforded gratifica- 
tion to the men recently engaged in their production to 
have the report that local guns had something to do with 
our victory at Neuve Chapelle. The demand for skilled 
labour in all departments of engineering is still consider- 
able, and private motor car work is in danger of suffering 
from lack of men. The Government organisation of 
women’s work cannot have large response from Coventry 
inhabitants, as many thousands of women and girls have 
had to be engaged from a distance for ammunition making. 
Boy labour, at even high wages, is very scarce. In the 
heavy trades of South Staffordshire engineers are in 
possession of important contracts, and the constructional 
firms are still engaged on a heavy output, mostly for war 
purposes. The greatest activity prevails in the large motor 
factories, where aviation engines, motor ambulance, and 
transport lorries constitute the work in hand. The fortu- 
nate lack of continental competition has resulted in a rush 
of business for the enamelled hollow-ware makers. The 
activity in the trades of Wolverhampton and district 
shows no sign of diminishing. A very heavy volume of 
business is being done with Government departments, all 
of which still press for promptitude of despatch. Manu- 
facturers are troubled, however, by the lack of skilled 
labour, and there are numerous arrears in several 
branches. Important orders are on hand from France 
and Russia, and overtime is absolutely necessary. Two 
weeks ago one firm was compelled to refuse an order from 
France for some hundreds of thousands of shell tops owing 
to the lack of special machinery, but probably this impor- 
tant contract was placed elsewhere in the district. 


The Steel Trade. 


To meet the new Government requirements 
steel makers are undertaking considerable works changes 
in the details of production, but this is presenting no 
serious difficulty. Hitherto most of the Staffordshire 
steel masters have not found it worth while to divert their 
resources to the manufacture of special descriptions of 
steel, of which there is a large consumption in the making 
of munitions. But now that there is need of more raw 
material in this department it will be readily forthcoming. 
Values are very firm all round. Consumers find it difficult 
to place orders for special material for early delivery. 
Current business lies within a comparatively narrow com- 
pass Owing to the heavy contracts which have to be worked 
off. Angles are quoted at £8 15s. to £8 17s. 6d., and plates 
are stiff at £9 for ordinary qualities and £10 to £11 for 
boiler plates. Joists are at present £8 10s., but an advance 
is considered very probable shortly. Unmanufactured 
steel of all descriptions is wanted as badly as ever, and 
customers requiring early delivery have to pay very high 
prices for very small quantities. Quotations for billets 
and bars range from £7 to £7 7s. 6d., and higher premiums 
are required on Association rates for sections. 


Another Advance in Iron Prices Prophesied. 


In the manufactured iron market the prospect 
of a further increase in the price of Staffordshire marked 
bars is a general subject of discussion. Although Lanca- 
shire Crown bars are offered at £8 15s., North Staffordshire 
best iron is firm at £9, and quotations for South Stafford- 
shire merchant bars range from £8 15s. up to well beyond 
that figure, one firm indeed asking £9 5s. Sales are made 
at £8 15s. at works, so there is now very little between 
marked bars at £9 10s. and second-grade iron. No meeting 
of the makers of the best iron has yet been called, but it 
must be held extremely likely that a further 10s. will be 
put on quotations by the time of the Birmingham April 
quarterly meeting, two weeks hence or earlier. There 
is a good demand for nut and bolt iron at £8 5s. to £8 10s., 
delivered Darlaston, the price varying according to specifi- 
cations. Puddled bars are very strong, £6 being the 
minimum. An advance in puddled bars is considered 
imminent, and some houses already decline to entertain 
business at the price stated. In pretty nearly every 
department of the iron market existing conditions are 
forcing prices up to a level which could not otherwise 
be sustained with the demand what it is. There are 
advances in most branches, and even at the very high prices 
ruling producers are loth to commit themselves ahead. 
They have all they can to do to meet specifications against 
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current contracts. There is no change to record with 
regard to galvanised sheets. The export trade is con- 
tracted, but some fair sales are being made at home. The 
export price remains at £14 f.o.b. Liverpool for 24 gauge 
corrugated sheets. For the home market £14 10s. is 
generally quoted, though some makers prefer to lose 
orders rather than do business in present conditions at 
less than £15. There is a rather better demand for black 
sheets, but it has not attained sufficient momentum to 
influence prices. Singular indeed to state, black corrugated 
sheets are selling more freely at date than galvanised 
sheets themselves. In sympathy with other markets in 
other parts of the country pig iron values on Birmingham 
Exchange are higher all round. In the lower and medium 
qualities South Staffordshire forge cinder pig is 2s. dearer, 
the minimum quotation being now 58s., and part-mine 
iron at 62s. 6d. is 2s. 6d. dearer. Some very high prices 
are asked for Northamptonshire grey forge iron, and 60s. 
is the minimum quotation. One well-known firm has 
withdrawn its price lists, having no output to sell for some 
time to come. Derbyshire iron is 1s. better on the week, 
but few firms have any material to dispose of. 


North Staffordshire Iron and Steel Trades. 


The business in manufactured iron in North 
Staffordshire is stronger, and with the cost of fuel and pro- 
duction so high makers are very chary of forward sales, 
and are content to book orders for reasonably prompt 
delivery. Prices of Crown bars and iron plates still vary 
considerably. Orders are being booked at £8 10s. and 
£9 10s. respectively, but a number of makers are holding 
out for £9 and £10. Pig iron is very scarce and of increasing 
value, and there have been some very fair outside sales 
in addition to the large quantities consumed inside the 
district. Steel manufacturers are still working at full 
pressure on shell orders and other war material, and very 
few ordinary orders are being booked. Light steel rails 
are being made in considerable quantities for military 
purposes, both for English and French Governments, and 
over forty small locomotives are on order at a local engi- 
neering works. Manufacturing fuel is dear and difficult 
to obtain, and colliery owners state that their output is 
not sufficient to meet the needs of their customers. 


Belgian Workmen Organising. 

A novelty at the present time is the formation in 
Birmingham of the union of a large number of Belgian 
workmen, the new body being called the Belgian Work- 
men’s Association. The Association offers to assist manu- 
facturers in placing Belgian workmen in their particular 
trades and to help to provide labour where there is an 
insufficient supply of native operatives. It also hopes to 
be of service in enabling Belgian workmen to understand 
conditions in this country and to assist in any cases of 
trouble at the factories. It is further announced that the 
Association has established a fund for assisting Belgians 
in Belgium, and all the members are contributing a per- 
centage of their weekly wages to this fund. The Associa- 
tion is taking the present opportunity of thanking the 
country for their protection of Belgian refugees and makes 
a general appeal for support. 


Labour Notes. 

It has been announced this week that the engi- 
neers, toolmakers, patternmakers, machine-makers, and 
steam engine makers of Wolverhampton and district 
associated with the Amalgamated Society of Engineers, 
who, some weeks ago, petitioned the employers for an 
increase of 5s. a week on daywork and 124 per cent. on 
piecework prices, have decided by an overwhelming 
majority to accept the masters’ terms. These, it is under- 
stood, are 3s. a week on daywork and 7} per cent. on 
piecework prices. The masters’ offers were submitted to 
ballot. Nearly 8000 men are affected, employed by 
about 400 firms situated between Wolverhampton and 
Birmingham and Stafford. The fire-brick workers in the 
Cradley Heath and surrounding East Worcestershire dis- 
tricts have this week been granted an advance of 74 per 
cent. in their wages in order to meet the increased cost 
of living. The concession applies to male and female 
operatives in the whole of the industry and will affect 
over 2500 workers. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Close Buying Only. 

THERE was a good large attendance on the [ron 
Exchange on Tuesday. The boom in pig iron continues. 
Makers offer only in small quantities for prompt delivery, 
and practically nothing forward. Finished iron and steel 
are also on the upgrade, but there have been few changes 
since Friday. Manufactured copper was higher. Sheet 
lead unchanged. English tin ingots lower. 


Quotations. 
Lincolnshire No. 3 foundry, 69s. 6d.; Stafford- 
shire, 68s. 6d.; Northamptonshire, 70s.; Derbyshire, 


70s.; Middlesbrough, open brands, 72s. to 72s. 6d. Scotch 
(nominal): Gartsherrie, 85s. to 87s.; Glengarnock, 81s. 6d. 
to 82s.; Eglinton, 79s. to 79s. 6d.; Summerlee, 80s. 6d.— 
delivered Manchester. West Coast hematite, 97s. 6d.; 
East Coast ditto, 97s. 6d.—both f.o.t. Finished iron: 
Bars, £9 5s. to £9 15s.; Lancashire hoops, £10 5s.; Staf- 
fordshire ditto, £10 5s.; sheets, £10 2s. 6d. Steel: Bars, 
£9 5s. to £9 15s.; steel hoops, £10 5s.; plates for tank, 
girder and bridge work, £9 2s. 6d. to £9 5s.; English billets, 
£7 to £7 5s.; cold drawn steel, £12 10s. Copper: Sheets, 
strips, &c., £90 per ton, small lots 11d. per lb.; rods, £90 
per ton, small lots 11d. per lb.; tough ingots, £76; best 
selected, £77 per ton. Copper tubes, 11d.; solid drawn 
brass tubes, 10}d.; brazed brass tubes, 11}d.; condenser 
tubes, 11}d.; condenser plates, 9$d.; rolled brass, 9}d.; 
brass turning rods, 9d.; brass wire, 9}d.; yellow metal 
sheets, 84d.; rods, 9}d. per lb. Sheet lead, £27 15s. per 
ton. English tin ingots, £180 per ton. 


The Lancashire Coal Trade. 
There was a moderate attendance on the Coal 





Exchange. Inquiries for house coal were not so numerous, 
and in the out districts prices favoured buyers, although 
Lancashire official prices were unchanged. Slack and 
engine fuel very firm, with hardening tendency. The 
shipping trade is hampered by absence of railway facilities. 
Quotations :—Best Lancashire house coal, 18s. 6d. to 
19s. 8d.; good medium, 17s. to 17s. 10d.; domestic fuel, 
14s. 3d. to 15s. 3d.; screened steam coal, 12s. 6d. to 14s.; 
slacks, 9s. 6d. to 11s. 6d. per ton at the pit. 


The Trade of the District. 

That the trade of this district is approaching 
normal conditions is shown by two very reliable indica- 
tions, namely, the bank returns for the past week and the 
result of last month’s working of the Manchester Ship 
Canal. The receipts for the latter amounted to £45,557, 
which is about £1000 in excess of the income for February, 
1914, and this in spite of the German “blockade.” It 
is not yet possible to say what the effect of the enhanced 
charges will be, as these did not come into force until 
last week. As regards the banks’ clearing house returns 
the amount given for last week was £5,887,000, compared 
with £6,400,000 for the corresponding week last year and 
£5,859,000 for the same week in 1913. It is quite obvious 
from the above figures that Lancashire is keeping up its 
traditions. Two local companies of importance have 
during the past week published reports of their year’s 
operations, and both, if not exactly satisfactory from the 
shareholders’ point of view, show decided improvements 
over the previous year’s operations. The Salt Union 
report states that in several markets there has been a 
gratifying increase, but this has been more than neutralised 
by the great decline in the demand for fish-curing purposes, 
due to the serious curtailment of fishing operations, a 
less demand for chemical purposes, and the impossibility 
of securing freight room in the case of certain export 
markets. Throughout the year labour has been the cause 
of great anxiety, the repeated demands of labour for in- 
creased remuneration in a highly competitive industry 
resulting in the loss of markets to this country and their 
capture by the foreign producer. The company’s net 
profit of £89,000 for 1914 was, under the circumstances, 
very satisfactory, being £7000 more than in 1913. The 
British Westinghouse Company also reports an increased 
trade, the gross profit being £267,000, compared with 
£223,000 in 1913 and £157,000 in 1912. Since the end of 
the year the company has acquired from the American 
Westinghouse companies their interests in the French 
and, through it, Italian Westinghouse companies—an 
extension which it is believed will result in a considerable 
extension of the firm’s business. 


The Labour Market. 


Nothing has yet been decided with regard to the 
offer of the engineering employers of a war bonus of 3s. 
per week to the skilled tradesmen, but there is a consensus 
of opinion that in view of the Government’s action there 
will be no stoppage of work on this account. No further 
offer is likely to be made by the masters. I hear that the 
boilermakers in the district have accepted the masters’ 
offer of a similar war bonus. This, together with the 
advance of 2s. per week in wages granted last month, 
will make a substantial increase in the wages bills in this 
branch of the engineering industry, which is largely 
occupied upon war material. It is reported that there is 
now a shortage of male labour in many of the cotton 
manufacturing towns. A war bonus of 10 per cent. has 
been applied for by the members of the Lancashire Card- 
room Amalgamation, which embraces some 66,000 opera- 
tives engaged in the preparatory process of manufacture. 
Another fillip has been given to recruiting by the visit 
to Manchester and Liverpool of Lord Kitchener, and the 
number of men from this locality who have now joined 
the colours has increased to over 77,000. 


Junior Institution of Engineers. 

At the meeting of the North-Western Section of 
the above Society held in Manchester on the 15th inst. 
Mr. E. R. Evans opened the discussion on ‘‘ Power 
Hammers.” Various types of power hammers were 
described, these including the ‘“‘ Tup ”” hammer—designed 
in 1830—single and double-acting steam hammers and 
self-contained pneumatic power hammers. Particular 
references were made to the operation and control of the 
latter type of power hammer, the methods employed to 
obtain various lengths and strengths of either “stamp” 
or repeated blows being carefully described. Lantern 
slides were used to illustrate the points raised, those 
showing valve gears and the method of building up the 
steel plate framework of the large hammers being very 
interesting. 

Barrow-1n-FurnNeEss, Thursday. 
Hematites. 


There is a further strength noticeable in the 
market for hematite pig iron in this district. Makers 
are experiencing a fuller demand for their iron, and are 
doing a large business. This business is confined to home 
users whose requirements are heavy. On local account 
steel makers are taking big deliveries, and the large pro- 
portion of the iron produced at Barrow and at Workington 
isso used. Prices are again higher, and makers are quoting 
99s. per ton net f.o.b. for parcels of mixed numbers 
of Bessemer iron, an advance of 2s. per ton on the weck. 
Special brands of iron are at 105s. per ton. This iron is 
in very brisk request on account of war material. Warrants 
are at 87s. 6d. per ton net cash, but there is no business 
being done and the stores are tightly held. 


Iron Ore. 


For iron ore the demand is brisk, and the only 
fault is that the supply is not so large as smelters could 
do with. Throughout the district raisers are maintaining 
a large output, and some of the stores of ore on the pit 
banks have been very much decreased. Prices are naturally 
firm, and good average sorts are quoted at 23s. to 25s. 
per ton, and the best ores are at 35s. per ton net at 
mines. Spanish ores are high in price at 27s. 6d. to 30s. 
per ton delivered to West Coast furnaces. Irish ore was 
imported into Barrow last week. 


Steel. 
There is marked activity in the steel trade, and 
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the only trouble is the continual shortage of labour. At 
the Barrow works rails, ship plates, hoops, billets and war 
material is keeping the mills busy, but the Bessemer and 
rail branches are going off for a period—about a fortnight 
—in order to carry out necessary repairs. The men not 
required in these departments are to be put on in other 
branches. At Workington there is also a busy state of 
affairs in the rail mills and the departments on war 
munitions, &e. The general demand for steel is steady. 
Rai!s of heavy section are at £7 2s. 6d. to £7 7s. 6d. per 
ton. Light sections are quoted at £8 to £8 10s. per ton, and 
have been in demand for Government purposes. Heavy 
tramway rails are at £8 2s. 6d. per ton. For steel ship- 
building material there is a brisk demand, and ship 
plates are at £9 10s. to £9 12s. 6d. per ton, with boiler 
plates at £10 5s. to £10 103. per ton. Hoops are at 
£10 15s., and billets at £6 12s. 6d. per ton. and both are 
in fairly strong demand. 


Shipbuilding and Engineering. 


These trades are well employed, and present no 
new features. 


Fuel. 

For coal there is a brisk demand, and steam sorts 
from either Lancashire or Yorkshire pits is quoted at 
2ls. per ton. Cumberland qualities run a shade below 
these rates. the carriage being less. For coke there is a 
very full demand, with East Coast sorts at 25s. to 27s. 6d. 
per ton and Welsh coke is quoted at 17s. 6d. and Lanca- 
shire qualities at 17s. per ton delivered. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


The Speeding-up Process. 

SPEEDING-UP with the object of increasing output 
has been general at the works in the North of England 
this week, the appeal of the Government to the armament 
operatives having had a good moral effect. Tendencies 
in workshop and factory during the past few weeks have 
shown the necessity of Government intervention in industry 
if the required output of munitions and other war materiai 
was to be maintained. It was not that manufacturers 
needed to be compelled to adapt their resources to national 
uses, but that the workmen in the factories now com- 
mitted to the work were falling short of their capacity. 
Time was being lost wholesale, and there was evidence 
of a good deal of “ slacking.”’ Under these circumstances 
manufacturers in the North were one in the opinion that it 
was impossible to find a remedy short of Government 
measures. Having arrived at an agreement with the 
representatives of the leading trade unions, the Government 
has taken a long step forward with its scheme for the 
organisation of industrial work for the purpose of in- 
creasing the output of munitions of war. There are, 
however, difficulties still ahead of them. It will not be 
altogether easy to settle the terms upon which factories 
are to be taken over ; it will still be less easy to provide 
for the proper equipment of workshops suddenly devoted 
to new forms of activity, and it is probable that the 
Government will be embarrassed by many claims for 
compensation in respect of loss of private trade, many of 
them well founded. But difficulties under these heads 
should prove only troublesome rather than serious. As 
a body, employers are undoubtedly ready and anxious 
to do everything they can to assist the country at this 
time of grave emergency, and if any should prove unwilling 
to fall into line with the rest, the Government has ample 
power to deal with them, which can hardly be said to 
be the case in so far as recalcitrant trade unions are 
concerned. Of course, the authority given by the Defence 
of the Realm Act is very wide indeed. It empowers the 
Government to bear down any opposition with a high 
hand, but in this matter, as in others, theory and fact 
are not completely in harmony with one another. Theo- 
retically, labour, like capital, must promptly obey any 
orders it may receive; practically, any powerful trade 
union the members of which objected to the conditions of 
employment offered in a nationally commandeered 
factory might readily cause endless trouble. The develop- 
ment of the Government scheme means such an upheaval 
of established methods, makes such demands on all 
concerned, and will certainly reveal so many sources of 
potential friction that it is in the highest degree desirable 
the terms of co-operation should be clearly settled at 
the outset by the agreement between the parties. So far 
as labour is concerned, that is now done, provided, of 
course, the unions affected give approval to the terms of 
the agreement signed by their representatives. As to 
that, there ought to be no doubt; and that employers 
will similarly fall in with the terms of a reasonable bargain 
need not be doubted for one moment. The Government’s 
appeal has already had a good effect. In numerous cases 
men have attended better to their duties and there have 
been fewer absentees. At the same time, it is very question- 
able whether the output of war munitions could be in- 
creased to any considerable extent on the North-East 
Coast without any more skilled workmen. The scarcity 
is as marked as ever. Every works is short-handed. 


War’s Variant Prices. 


One of the marked features of trade in the last 
three or four months has been the sharp but irregular 
movements in prices—movements, too, that have not 
been in the usual seasonable course, and which have been 
in diverse directions. In metals, for instance, lead has 
risen very greatly, and over a long period, but iron has 
had erratic movements, though now the tendency is 
upwards. In coal, too, the incidence of the rise was 
unequal. Steam coal rose steadily in value, whilst gas 
coal was for months almost stationary. Then there were 
sharp advances in both kinds of fuel. Take, for comparison, 
prices of coal and rates of freights at the end of the past 
year and now. Best steam coal was quoted 13s. 6d. at 


the end of 1914, it is now 30s., a rise of 16s. 6d.; while 
the Tyne to London freight has fallen from 12s. to 8s., 
but in the case of the Tyne to Genoa freight the rate has 
risen from 20s. at the end of the year to 27s. 6d. at the 
present time. 


This contrast needs, however, the explana- 





° 
tion that whilst steam coal is at its recent maximum 
price, freights’- have fallen from their maxima—as, for 
instance, London a few weeks ago commanded over 16s.; 
Tyne to Genoa was at 43s. a short time ago. But the total 
movements are unequal and the want of equality is seen 
in other particulars. For instance, a little over a week ago 
22s. was paid from the Tyne to Rouen for coal, whilst 
on the same day the rate paid, Cardiff to Rouen, was 16s. 
There is an obvious cause for the difference, but the 
variation is far more than that which is usual. The 
change in the industries of shipping and coal is not 
accounted for by alterations in wages, for coal has risen, 
though the wages of miners have not as yet risen ; whilst 
the wages of sailors have been increased. There is a 
similar variation in the rate of improvement in the prices 
of iron and steel plates. The price of Cleveland iron had 
a slow movement, whilst that of steel rose rapidly, and 
the market value is far above what it has been for some 
considerable time. In the current year Cleveland iron 
has risen with rather more rapidity; and the market 
value is probably 9s. per ton above what it was a year 
ago. The movements of steel plate prices are not so 
frequent, but the total advance is far more than the 
equivalent advance in pig iron. The causes of the changes 
in values of commodities such as coal and iron cannot 
be defined without much thought, for these causes are 
variable. The demand for steel plates cannot be said, 
after an analysis of the shipbuilding returns, to have 
shown much change in the total, but there has been a 
restriction of competition by the withdrawal of the supplies 
that used to be brought into Britain from Germany. 
That reduction of competition has allowed the plate- 
makers in the North to raise prices, and the increased 
price has been helped by the fact that the cost of the 
carriage of hematite iron ore has risen very greatly. There 
may be causes that are hidden, causes such as the extent 
of stocks which are in the hands of a few makers and which 
cannot be known to the public ; whilst the extent of these 
stocks, and of the imports and exports influence the 
markets—which markets are also influenced by the 
changeable output and the equally varying demand. In 
the coal trade we have less of the influence of stocks, but 
we have a change with the seasons—larger consumption 
in winter and a larger export in the summer when naviga- 
tions open. In dealing with the question of prices, all 
these have to be taken into account, and also the fact 
that such seasonable alterations affect different coalfields. 
For instance, the opening of the Baltic influences very 
slightly the exports from South Wales, which sends 
1,000,000 tons a year over to the Baltic and to the Arctic 
Sea, whilst the North-Eastern ports send to the northern 
ports of Europe some 5,000,000 tons of coal yearly, and 
thus the effect of the opening or stoppage of the Baltic 
Sea has much more effect on our northern coal trade than 
it has on that of South Wales. 


Cleveland Iron Trade. 


The Cleveland iron trade position is still domin- 
ated to a large extent by the speculative operations in 
warrants. With the warrant market very uncertain and 
variable and with pig iron values forced up to 63s. and 
over, very little new business is coming forward. Con- 
sumers, who bought well when the price was anything 
from 57s. to 60s., are under no pressure to come into the 
market and can afford to await developments. Neverthe- 
less, while the recent advance has been due mainly to 
speculative operations, it is probable, having regard to 
the great rise in the cost of production that current 
quotations represent little more than a bare margin of 
profit to makers. Moreover, stocks in the yards are not 
such as to occasion any pressure to sell. The stock in the 
public store certainly shows a steady upward tendency, 
amounting now to 129,800 tons, but anything like a revival 
of exports would speedily bring about a reduction. So far 
there are but few indications of any improvement in ship- 
ments. Freights are lower, but suitable tonnage is still 
only obtainable with difficulty, and there are many 
obstacles against the free movement of iron abroad. A 
fair business, however, may develop with Scandinavia 
during next month. No. 3 G.M.B. Cleveland pig is 63s. 3d.; 
No. 1, 65s. 3d.; No. 4 foundry, 62s. 9d.; No. 4 forge, 
62s. 3d.; and mottled and white iron, each 61s. 9d., all 
for early delivery. 


Hematite Pig Iron. 


The market for East Coast hematite pig iron is 
very strong,and a good steady business is passing. The 
heavy consumption of hematite in the War Department 
is keeping prices firm, and makers of East Coast mixed 
numbers refuse to sell below 98s. 6d. At this figure there 
have been a number of sales, and a quotation of 100s. is 
now being freely talked of. 


Iron-making Materials. 


The foreign ore position shows little change. 
Some odd cargoes are reported to have been done at 
29s. 6d., but sellers generally continue to quote 30s. for 
best Bilbao Rubio of 50 per cent. quality, ex ship Tees. 
Some heavy deliveries have come to hand during the last 
few days. There is an enormous advance in coke prices 
in sympathy with the phenomenal rise in coal. Last 
week good medium furnace kinds were done at 22s. 
delivered at the works, but 25s. now appears to be a mini- 
mum quotation with every prospect of further advances. 
In fact, some sellers’ quotations are much higher than 25s. 


Manufactured Iron and Steel. 


Business in the manufactured iron and steel 
trades continues to run on the active lines which have 
been common now for some months past. All the steel 
and iron finishing works are running to their utmost 
capacity, largely on Government contracts. The demand 
is so large and pressing that private orders have to stand 
aside, and this is operating against interests in various 
sections, and is certainly telling against export business. 
It is not expected that the Government’s scheme for 
increasing output will generally affect concerns on the 
North-East Coast, for all the works with facilities for 
producing munitions are running at the fullest pressure. 
This week advances have been made in several descrip- 
tions of iron and steel. Iron and steel ship plates, steel 
joists, iron and steel angles, and iron bars have all been 





advanced by 10s. per ton. The following are now the 
principal market quotations :—Common iron bars, £0. 
best bars, £9 7s. 6d.; best best bars, £9 15s.; iron ship 
angles, £9; iron ship plates, £9 10s.; packing iron, ‘7. 
iron ship rivets, £11; iron girder plates, £9 5s.; iron engi. 
neering angles, £8 ; steel sheets, doubles, £10 10s. ; steel 
sheets, singles, £10 5s.; steel bars, basic, £9; steel bars 
Siemens, £9; steel ship plates, £9 10s.; steel boiler plates, 
£10; steel ship angles, £9 5s.; steel strip, £8 10s.; steel 
hoops, £9; steel joists, £9, less the usual 24 per cent 
Heavy steel rails, £7 10s.: steel railway sleepers, £7 10s, 
net. Cast iron columns, £7 17s. 6d.; cast iron railway 
chairs, £5 10s., f.o.r. at makers’ works. i 


Shipbuilding and Engineering. 


Shipbuilding firms continue to be very busy 
and no cessation is looked for for a long time. Practics||\y 
the whole of the yards on the North-East Coast are j\o\ 
engaged on Admiralty work. Engineers are in possession, 
of important contracts and the constructional firms ;;o 
still engaged on a heavy output, mostly for war purposos, 


The Coal Trade. 


A very firm tone characterises the coal mark: +, 
there being a continued heavy inquiry for all kinds of fic, 
For this month’s delivery there is practically nothing 
to be obtained, and with a good tonnage arrival all stemried 
coals are likely to be taken out ; hence there is nothing on 
offer for this month, and for early April the position js 
about the same, with the result that sellers have again 
sharply advanced prices for most grades and quote 
strongly for April shipment. Best Blyth large are iow 
30s. as a minimum. The minimum for gas fuel of any 
kind is 20s., and for bunkers anything from 22s. 6d. to 
25s. is asked, with special qualities unobtainable at any 
price. A considerable quantity of the coal under ship. 
ment, it must be mentioned, is in many respects on account 
of earlier contracts, and the higher prices now asked relate 
therefore to any surplus that is to spare. There is no doubt 
that the fall of freights has given activity to the export 
of coal, and there continues to be greater effort made to 
arrange contracts over the shipping season. From the 
colliery view the outlook is brilliantly encouraging, hut 
merchants, of course, are holding off to the utmost and 
only taking the barest margin of necessities. As regards 
house coals merchants are reducing the number of orders 
on their books, and while difficulty is still experienced in 
obtaining supplies of better qualities the position is easier, 
owing to less pressure from the public. Collieries still 
have a large number of orders on hand, but they are not 
so large as a few weeks ago. The continued scarcity of 
wagons is operating against collieries dealing with orders 
at allexpeditiously. Merchants are ordering very cautiously 
at open market prices—just buying from hand-to-mouth 
in anticipation of values being reduced. It is quite possible 
that values of house coal may show an easier tendency. 
At the moment prices are fairly steady, but the undertone 
is not so strong. Coal quotations are as follows : 
Northumberlands: Best Blyths, 30s.; second Blyths, 
25s.; unscreened, 20s. to 21s.; best smalls, 15s.; house- 
holds, 25s.; bunkers, 20s. to 2ls.; Tyne prime steams, 
30s.; Tyne second steams, 25s.; special smalls, 16s.; 
ordinary smalls, 13s. 6d. to 14s. Durhams : Best gas, 
18s. to 20s.; second gas, 17s. to 18s.; special Wears, 20s.; 
smithy, 20s.; coking unscreened, 18s. to 20s.; coking 
smalls, 17s. to 18s.; ordinary bunkers, 22s. 6d.; best 
bunkers, 24s.; foundry coke, 25s. to 30s.; furnace coke, 
25s.; gas coke, 15s. 6d. to 17s. 








SHEFFIELD. 
(From our own Correspondent.) 
The Question of Profits. 


THE suggestion by the Government of a 10 per 
cent. limit upon the profits of firms undertaking contracts 
in connection with the war raises a number of interesting 
questions in the minds of steel people in the Sheffield 
district. I was discussing the point this week with one or 
two directors. One asked, ‘‘ What about firms that find 
themselves unable to earn 10 per cent. profit? Will 
these have it made up to them out of the surplus, if any, 
handed over to the State by those whose profits exceed 
10 per cent ?”? Another asked what was to be the position 
of a person who bought £1 shares at £2, say, or even more, 
on the ground that the dividend of a concern was regularly 
above the 10 per cent. level 2? But of course it has been 
always the contention of the Chancellor of the Exchequer 
that in the successful prosecution of this war shareholders 
must be prepared to suffer with the rest, though the 
latter reply, naturally enough, that they are “ suffering 
with the rest,’? and are now to be called upon to suffer 
specially as shareholders. All these things, however, 
have a way of straightening themselves out. Much greater 
difficulties have been already faced and settled since 
August, and this question of limiting profits, if it be 
adopted, will doubtless not prove an exception. 


Against the Manufacturer. 


Last week I mentioned that the armament 
firms were not making the enormous profits which some 
persons seemed to imagine, and an instance of this is 
furnished by the balance sheet of Cammell, Laird and Co. 
just issued. The net profits for the past year do not reach 
those for the year 1906 by a matter of £38,882, though 
both periods may be described as “ booms,” whilst the 
increase shown for 1914, compared with the three preced- 
ing years, is quite consistent with a steady advance noted 
since 1911, though perhaps rather more pronounced on 
the present occasion. It shows, in view of the unpre- 
cedented output of steel products, especially since August, 
that the profit-margin has been narrower. This is a point 
for employees to bear in mind when demanding permanent 
increases in wages and war bonuses. One might go 
farther. As the result of inquiries made this week, first- 
hand, I learnt two things—one, that there are important 
steel firms here making the narrowest margin of profit, 
even if they are making any at all; the other, that only 
the foresight of some managements in having contracted 
well forward for raw materials has prevented a temporary 
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collapse. In the first place, it was pointed out to me that 
everything seems against the manufacturer—higher wages 
and raw material prices, railway traffic, shipments, 
freights and even cables. There have been instances in 
which important messages cabled out or home have 
never reached their destination, with the result that con- 
tracts have been settled by agents abroad at prices which 
were good enough a year ago, but which mean absolute 
Joss now, and options have been lost which would have 
meant profit. In these circumstances it is impossible 


for many firms to know exactly how they stand. In the 
second instance T was given a definite case in which a 
steel firm is paying £10,000 a year extra for labour and 


coal alone, and one of the directors assured me that but 
for the fact that the position was retrieved by the low price 
at which they had contracted before the war for raw 
material, they would have had no option but to have closed 
down for the time being. 


The Effects of the Franco-Prussian War. 


There is another point of view, however, from 
which to regard raw material prices. They are high— 
very high—but when one turns up the record of quotations 
for the years immediately following the Franco-Prussian 
War they are low—very low. Take the figures of 1874, 
for instance, and compare them with those prevailing 
to-day, and the result may surprise many people. At 
13s. Bessemer rounds, squares and flats are 7s. lower 


to-day and octagonals 8s. Forgings were then 28s. to 
38s., but are now about 15s. to 16s. At 14s. file steel is 
from 12s. to 16s. cheaper, though in the old days it was 


crucible and is now Siemens-Martin. Hammer steel at 
from 9s. to 10s. costs from 15s. to 16s. less now than in 
1874, and shovel plates are 13s. 6d. to 17s. cheaper at 
lls. 6d. to 13s. So one might go on, the prices, of course, 
referring to hundredweights. At 10s., spring steel costs 
gs. less and the quotation of tire steel in 1874 is now 
exactly halved at 9s. Amongst the most striking com- 
parisons are Bessemer billets, which immediately after 
the Franco-Prussian War stood at 14s. 6d. per ewt., but 
are now at 9s. 6d., rail ends then at 10s. 6d. now at 4s., 
and cut scrap for melting, then at 7s. 9d. now at 3s. 9d. 
It may be added, however, that by 1884 Bessemer billets 
had dropped to £4 15s. a ton and two years later to £4 10s. 
per ton, less 5 per cent. discount. The interesting question 
arises: Is history going to repeat itself ? Will the asser- 
tions of makers that the top of the market has been by 
no means reached yet be justified by a much nearer 
approach to the £14 10s. per ton of 1874? They quite 
probably may, though the whole set of circumstances has 
so changed that nothing like an approximate return to 
the old figures need be feared. At the same time, we are 
travelling along an entirely new path, through a wood 
from which we are by no means clear yet. 


Round the Works. 


One cannot turn in any direction without 
meeting with the same story—the perplexing shortage 
of labour. One firm, where four steel furnaces are idle 
for that reason, has advertised again and again, the only 
result being two applicants, one a very old man and the 
other a rather hopeless individual who contracted a pain 
in the back the first morning and did not return after 
the dinner hour. Apart from the armament works, where 
the men generally are working well, it is highly probable 
that Lord Kitchener’s whip-up will have a very salutary 
effect, for some of the firms not very directly engaged in 
war material contracts complain of a certain proportion 
of the employees, especially those on the night shifts, 
hampering output pretty considerably by absenting them- 
selves on the most trivial grounds. The great demand 
for munitions is increasing the requirements of manu- 
facturers for steel tools of all kinds, particularly twist 
drills, the output of which might be very much greater 
without overtaking the demand. All the Allied Govern- 
ments are pressing for high-speed steel in various forms, 
and engineers are placing urgent orders for milling and 
other cutters. File makers report a rather better business, 
and the United States seems to be doing a little more with 
us. New oversea orders include steel for Capetown, 
Algoa Bay, Rio de Janeiro, Calcutta, Alexandria and 
Bombay, shears for Natal, chisels for Bombay, iron for 
Rangoon, cutlery for Puerto Plata, Natal and Bombay, 
picks for Algoa Bay, bellows for Capetown, files for 
Bombay, bolts for East London, and tools for Bombay, 
Cochin China, Algoa Bay and Capetown. An order for 
turnouts, crossovers and car-shed lay-outs in manganese 
steel has been placed here, amongst other such contracts, by 
the Melbourne, Brunswick and Coburg Tramways Trust, and 
contracts have been secured from the Birkenhead Corpora- 
tion for a supply of tram axles and from the London County 
Council for forgings over the current year. The Admiralty 
is inviting tenders for 350,000 table knives, 2700 carving 
knives, 2200 carving forks, 3250 steels, 2020 cooks’ forks, 
3100 cooks’ knives, 1840 cooks’ steels, 1300 French 
cooks’ knives,. 18,700 ivory table knives, 21,000 ivory 
dessert forks, 1065 ivory-handled game carving knives 
and forks and 610 ivory steels. 





Sheffield and German Cutlery. 


Mention of the Admiralty cutlery tenders reminds 
me that the remarkable exhibition of German cutlery 
here—reference to which was made in THE ENGINEER a 
few weeks back—has been closed, and all who inspected 
the samples of what our rivals can do, or could do, are 
unanimous in the opinion that it was one of the most 
useful movements ever made in the interests of this 
important séction of the Sheffield steel trade. One thing 
seemed very plain, Sheffield cutlery firms will have to 
get out of some of the old grooves and with more modern 
methods and machinery fight the Germans with their 
own industrial weapons. With this end in view a con- 
ference has been held, since my previous letter, represen- 
tative of both employers and employed, convened by the 
genial Master Cutler, Mr. W. H. Ellis, one of the managing 
directors of John Brown and Co. Mr. Ellis explained that 
whilst it was generally admitted that for the highest class 
of goods the consumer looks to Sheffield for his material 
they were faced with the fact that, especially in the newer 
countries, purchasers were not always able to find the 
money for the highest class of manufactured steel. Cheap 
German cutlery was not all to be condemned as rubbish. 





Much of it might be perfectly honest production and very 
good value for the money, and it was for a great industrial 
centre like Sheffield to consider what steps should be 
taken to obtain, in addition to its present large markets 
for high-class cutlery, a fair share of the world’s require- 
ments in medium-class goods. The Vice-Chancellor of 
the University, Mr. H. A. L. Fisher, touched a very vital 
spot when he observed, with reference to a series of confer- 
ences which it was decided to call on the subject, that 
what they wanted to consider was whether the Germans 
had better methods of industrial organisation, greater use 
of machinery, a better sub-division of labour or better 
commercial organisation. In the view of Colonel Hughes 
(President of the Chamber of Commerce) Sheffield must 
abandon the idea that drop hand-forging was necessarily 
a very bad thing. It would only be by bringing about im- 
proved methods of manufacture that they could hope to 
ensure adequate wages for workmen. Mr. Walter Tyzack, 
who had been responsible for the exhibition, and who is 
President of the Sheffield Cutlery Manufacturers’ Associa- 
tion, said the engineers of Solingen (the Sheffield of Ger- 
many) had concentrated their minds on cutlery machinery, 
and that was not the case in Sheffield. That was one of 
the chief reasons why Solingen had made such astonishing 
progress in recent times. One speaker declared that it 
was not so much the capture of German trade that they 
wanted as the capture of the unpatriotic Englishman. 
‘* Capture him and hang him and then there is a fair field 
for competition,” he added, to the amusement of the con- 
ference. It is to be hoped that out of the coming confer- 
ences a new path of prosperity may be found for the cutlery 
industry. 


Raw Materials. 


The past week has seen a further advance in 
hematite iron quotations, and it is by no means anticipated 
that the top of the market has been reached yet. Users 
whose contracts will have to be renewed very shortly 
are displaying some little keenness about forward business, 
but makers are so placed that they are not anxious sellers, 
and the demand for special qualities is keeping exception- 
ally heavy. On the West Coast hematite iron is offered at 
£5 4s. to £5 6s. 6d. delivered Sheffield for Bessemer mixed 
numbers, with special qualities up to 9s. more. East 
Coast hematite is remarkably strong, but quotations are 
so wide that it is rather difficult to be definite about 
values. The latter vary from £5 4s. to £5 10s. for mixed 
numbers delivered Sheffield; but, generally speaking, round 
about £5 6s. would be the figure. Lincolnshire iron is 
still practically off the market, makers being well sold 
forward, and Derbyshire pig iron appears to show no 
quotable change at 64s. for foundry and 61s. to 62s. for 
forge. A fair amount of open market buying is proceeding, 
but generally for small lots, though many contracts must 
require renewal before long. Billets, both basic and acid, 
easily maintain the figures of last week, viz.. £7 10s. and £8 
for basic soft and hard qualities respectively and £9 10s. 
and £10 for Bessemers and Siemens. The tendency of 
bar iron to improve continues and the scrap market is 
very firm. 


Fuels. 


The steam coal market is each day showing a 
stronger position, the demand for manufacturing qualities 
continuing extraordinarily heavy. Current consumption 
is, of course, on an enormous scale, in addition to which 
works are accumulating supplies as quickly as possible for 
use during Easter. It is understood that in few cases will 
works employed on war material make any stop at all 
over Easter, but as far as possible the men will be given a 
brief respite, and even the miners, who usually make the 
holiday a long one, are curtailing the stop to a day or so. 
This will make an appreciable difference to the coal 
market. At the moment shipments at the Humber ports 
are not on a particularly large scale, but a fair amount 
of business is being done at the Mersey docks for bunkers 
and coastwise. With the constant reduction in outputs 
the tonnage available for the open market is being pro- 
portionately curtailed, and consequently the competition 
is more severe. Prices are stronger and forward sales for 
April delivery have been arranged at as high as 24s. per 
ton at pit. In the smaller fuels the colliery position is 
very strong, especially for best qualities. There is only a 
very limited tonnage on offer in the open market. Current 
quotations for steam coal are per ton at pits as follows :— 
Best South Yorkshire hards, 20s. to 21s.; best Derbyshire 
hards, 18s. 6d. to 19s. 6d.; second quality, 17s. 6d. to 
18s. 6d.; steam cobbles, 17s. 6d. to 18s.; steam nuts, 16s. 
to 17s. 








SCOTLAND. 
(From our own Correspondent.) 
The Trade Position. 


THE passing of time apparently only tends to 
create a more and more complex position in trade circles 
generally. While it is the case that certain industries are 
exceedingly active, it is a questionable conclusion, in view 
of the increased costs of production, that this activity 
spells prosperity. As week succeeds week further increases 
in materials are being announced, which, coupled with 
heavier wage bills, would not appear to make the lot of the 
manufacturer a particularly happy one, particularly in 
the case of those whose activity is confined to the working 
off of old contracts. Recent dividend declarations made 
by many of the best-known and well-equipped works 
only support the theory that high prices and large dividends 
do not always go hand in hand. If makers are charging 
higher prices for their finished material at one end it is 
because they are paying higher prices for their raw material 
at the other. The past week has brought no relief to those 
works engaged on Government business, and mills are 
throwing out iron and steel material in such tonnage that 
it is sometimes difficult. to imagine how it can all be used 
up. And still it is said that the output must be speeded up, 
as the demand is still far from being satisfied. The appeal 
made by Lord Kitchener will contribute still further to 
the pressure, and every means possible will, of course, be 
tried in order to increase the output. Many of the works 
are already practically under Government control. Apart 





from the large amount of work on account of the Allied 
Governments, it is very questionable if general business 
is represented to any extent. At the present quotations, 
consumers will only place necessary business and prefer 
to wait until times are more normal before covering their 
requirements to any extent. There has been a particularly 
large falling off in the export business. The high price 
now charged, the heavy freights, and the extraordinary 
incidental costs levied before material can be placed in a 
destination beyond the seas, all contribute to restrict the 
orders in the export trade. Although American prices have 
been raised, they have not yet touched the level attained 
here, and the result is that many orders will likely go to 
American works. Of course, on the other hand, they have 
very high freights to contend with, and the scarcity of ton- 
nage is being more keenly felt over there than in this 
country. During the last few days, however, several 
large shipments of both raw and finished materials have 
been shipped over and are now being discharged at 
Glasgow. 


Labour Affairs. 


The wages question in the various industries is 
still prominent and during the past week further decisions 
were announced. The claims of the Scottish Oilworkers’ 
Association regarding the terms of the advance in wages 
recently granted to the men have now been satisfactorily 
met by the oil companies, and the dispute is regarded as 
at an end. The agent of the oilworkers has received inti- 
mation that at a meeting of the oil companies’ represen- 
tatives it was decided to grant the workers’ request that 
their next advance under the terms of settlement be given 
simultaneously with the next increase to the coal miners, 
thus doing away with the three weeks’ waiting period 
originally proposed by the employers. The Scottish 
Horse and Motormen’s Association report that advances 
in wages and war bonuses have been won for 10,000 carters 
throughout Scotland, including all the men employed by 
the railway contractors, who have been granted a bonus of 
3s. per week. The carters employed by the Glasgow 
contractors have received advances of 1s. and 2s. per week, 
although the wages agreement signed last year does not 
expire for some time yet. The members of the Workers’ 
Union employed in sawmills round Glasgow have been 
granted an all-round advance of 3s. per week as the 
result of negotiations between the employers and the union 
officials. A large number of labourers and semi-skilled 
workers will benefit by the agreement. The same classes 
of workers in two engineering establishments have obtained 
an advance of 3d. an hour on time rates and 7} per cent. on 
piece rates, to date from March 5th and March 3rd respec- 
tively. The members of the Scottish Brassmoulders’ 
Union in the Clyde district are on strike because their 
claim for a wages advance of 2d. per hour has not been 
granted. The men have declined so far to accept Govern- 
ment arbitration, but negotiations have not been broken 
off, and it is hoped an early settlement will be reached. 
The members of the Associated Ironmoulders of Scotland 
sent a request some time ago to their employers for an 
increase of ld. per hour on their present rate of wages— 
93d. per hour. To that request the employers have 
replied that they are prepared to raise the wages to 10d. 
per hour. The offer has been declined by the men’s 
executive, and it is likely that a further conference will be 
held to consider the matter. 


A Methil Dock Contract. 


It is reported in Methil that the new dock there 
is to be closed shortly in order that extensive repairs may 
be carried out at the gates. The estimated cost of the 
work is £50,000 and the contract has been secured by 
Messrs. Rohert. M’Alpine and Co., Glasgow. 


Timber. 

Business in the Scotch timber trade continues 
on fairly satisfactory lines. Although there are few large 
transactions reported, quite a number of smaller sales 
have taken place which in the aggregate amount to some- 
thing considerable. The principal demand continues 
to be centred in packing-case material, but outside of this 
there is a steady reduction being made in stocks generally. 
In view of dwindling stocks and restricted imports the 
tendency, it is feared, will be towards higher values. 
Shipbuilding orders have been comparatively few and 
unimportant of late, being confined to occasional sales of 
teak and pitch pine for the most part. There have been 
unusually heavy imports of wagon oak planks during the 
past month or two, which would appear to indicate that 
rolling stock manufacturers are well employed. Spruce 
continues in active demand, particularly 9in. and wider, the 
high prices having no effect in checking the consumption. 
But for the high prices prevailing a considerable amount 
of contracting business might be looked for. There is, 
however, so much room for a fall in values that buyers are 
inclined to postpone operations in the hope of the present 
obscure situation clearing somewhat before long. 


Pig Iron. 

There are seventy-two furnaces in blast in 
Scotland at present, the same number as in last week 
and one less than in the same week last year. Pro- 
ducers are still making large deliveries, particularly of 
hematite, but the current high prices are tending to 
restrict business. The difficulties by which makers find 
themselves faced at present with regard to the profitable 
conduct of their business has reached a serious state in 
Coatbridge, with the result that at some of the large works 
in that district the following notice has been posted :— 
‘* We hereby intimate that all contracts with our workmen 
will terminate on Wednesday, March 3lst.” At the 
Summerlee Works short time was resorted to some weeks 
ago. Of their seven furnaces, only four are in blast and 
one is off every twenty-four hours. The Glasgow pig iron 
warrant market has shown considerable activity during 
the past week. Better reports from America and other 
centres and the stronger position of makers’ iron have 
tended to establish a better and stronger feeling in’ con- 
nection with speculative markets. Prices were rising all 


the week, and although towards the close the market was 
slightly weaker, the closing quotation of Cleveland iron 
at 61s. 9d. per ton cash buyers represented a gain of 2s. 6d. 
per ton on the week. The total turnover amounted to 
40,000 tons. 





316 


THE ENGINEER 





Marca 26, 1915 





a, 


— 





Quotations. 


The prices of Scotch makers’ iron have again 
been advanced, and are quoted as follows :—Monkland, 
f.a.s. at Glasgow, No. 1, 74s.; No. 3, 72s.; Govan, No. 1, 





72s. 6d.; No. 3, 71s.; Carnbroe, No. 1, 77s. 6d.; No. 3, 
73s. 6d.; Clyde, No. 1, 79s. 6d.; No. 3, 74s. 6d.; Gart- 


sherrie, Calder and Langloan, Nos. 1, 80s.; Nos. 3, 75s.; 
Summerlee, No. 1, 82s. 6d.; No. 3, 77s. 6d.: Glengarnock 
at Ardrossan, No. 1, 80s.; No. 3, 75s.; Eglinton at Ardros- 
san or Troon, No. 1, 74s.; No. 3, 73s.; Dalmellington at 





Ayr, No 1, 75s.; No. 3, 73s.; Shotts at Leith, No. 1, 
80s.; No. 3, 75s.; Carron at Leith, No. 1, 82s.; No. 3, 


77s. per ton. 


Finished Iron and Steel. 


No change of importance has taken place in the 
position of the finished iron and steel trades. A large 
amount of work is still being turned out, the bulk of which 
is for the Allied Governments. Apart from war materials, 
very little business is passing. the current high prices in 
all branches of the trade restricting the flow of general 
business. Stecl makers report, however, that mills 
continue to operate at full pressure. New business in 
the home market includes orders for mine sweepers and 
other Government work of a light description. Prices 
are still tending upwards, and quotations are as follows : 
—Boiler plates, £9 15s.; ship plates, £9 5s.; angles, £9 
per ton, delivered Clyde or equal, less 5 per cent. There 
has been no improvement in the export demand and 
prices remain as before :—Boiler plates, £9 5s.: ship 
plates, £9: angles, £8 15s. to £9 per ton—less 24 per 
cent., delivered f.o.b. Glasgow. Black sheet makers are 
not in a position at present to promise anything like 
prompt delivery of heavy gauges, the demand for which is 
very strong, but the thin descriptions are attracting little 
attention owing to the quietness in the galvanised sheet 
trade which is suffering from the effects of the high price 
of spelter. Scarcity of labour and the irregularity of 
supplies from America and Canada are hindering opera- 
tions and outputs are not so large as they would otherwise 
be. Malleable iron makers are only selling moderate 
quantities of bars for home delivery and export. Their 
contract books are well filled, however. and outputs are 
as heavy as the supply of labour will permit. The official 
prices are quite out of date, as costs of production have 
largely increased within the past two months, and running 
expenses may yet go still further against makers. 





Scotch Iron and Steel Imports. 


The following statement shows the registered 
imports of certain kinds of iron and steel manufactures 
into Aberdeen, Dundee, Glasgow, Grangemouth, Greenock 
and Leith during the month of February, 1915 :—Wrought 
iron, in bars, angles, rods and sections, ex Sweden, 5 tons, 
value £55: 


1 ton, value £19, and ex United States, 602 tons, value | 


£3976: iron and steel hoops and strips, ex United States, 
380 tons, value £3962. 


Steel Prices. 


David Colville and Sons, Limited, Dalzell 
Steel and Ironworks, Motherwell, quote the following 
prices for their steel products :—Siemens steel plates, 
marine boiler quality £9 15s., land boiler quality £9 15s.: 
Siemens steel bars, boiler quality, £10; Siemens steel 
angles, £8 10s.; Siemens steel bars, ship quality, £9 10s.; 
Siemens steel plates, ship quality, £8 10—all per ton. 





Coal. 

Although there is a continued heavy demand for 
all sorts and classes of coal, the position may be fairly 
described as a little easier. There is a large request for 
supplies from the various steel and ironworks and smelting 
furnaces, and the call for bunkers and navigation sorts 
and the ordinary export qualities is also fairly heavy. 
The recent mild weather caused a drop in several sorts 
and unless there should be a return to the wintry con- 
ditions values are not likely to regain their former level. 
Considerable delay in loading and discharging is still 
experienced at the various ports. The uncertainty of the 
arrival of steamers and the impossibility of getting every- 
thing to work harmoniously cannot be expected to improve 
to any extent until conditions are more normal. In 
round coal best quality splints are the outstanding feature. 
Navigations are also busily employed, and steams are 
getting a fair amount of business. Washed produce is 
more plentiful, but so far prices have not suffered. The 
aggregate shipments from Scottish ports during the past 
week reached the total of 173,950 tons, compared with 
194,824 tons in the preceding week and 267,170 tons in 
the corresponding week of last year. Ell coal is quoted 
f.o.b. at Glasgow, 20s. 6d. to 21s.; splint, 21s. to 28s.: 
navigations, 22s. to 23s.; steams, 17s. to 19s.;_ treble 
nuts, 20s. to 21s.; doubles, 19s. to 20s.; singles, 17s. to 
18s.; and best screened navigation coal at Methil or 
Burntisland, 20s. to 21s. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 


THE Cardiff coal market as such is virtually a 
misnomer, as business is but a skeleton of its former self. 
Coals of the majority of descriptions of large cannot be 
bought for this month’s shipment and practically the 
whole of next, and it therefore follows that prices are 
little more than nominal. Admiralty qualities are un- 
procurable, and, to put a figure on them, are anywhere 
from 32s. 6d. to 35s., while it is the exception to find any 
large coal, even inferior descriptions, for which 30s. or 
close on this price is not obtainable. The difficulty of 
getting coals increases rather than diminishes, and as 
showing how hard is the task, cases are reported in which 
a shipper to make up a small cargo had to go round the 
market picking up a small parcel here and there, until 
he had arranged with over twenty collieries before he 
could satisfy his requirements. In another case in which 


less than 1000 tons was required, over a dozen different 
coals were purchased to make up the total. 


The fact is 














| period of last year. 








that the impossibility of arranging for supplies for the 
immediate future is so fully recognised that the market 
is devoid of the ordinary amount of inquiry, and is quieter 
all round. Shipments to France are very active, but 
there has been practically no trade for the Mediterranean 
and the westward. There has been a good deal of specula- 
tion as to Italy’s ultimate intentions, and especially since 
the representatives of the Italian State Railways at Cardiff 
have been so busy taking up tonnage on time charter. 
Altogether the authorities have been negotiating for 
about thirty steamers, more than half of which have been 
chartered for a period of twelve months. The terms are 
very liberal, and in fact are better than those offered by 
the British Admiralty, inasmuch as the Italians are paying 
from 12s. to 12s. 6d. per ton per month on the deadweight, 
whereas the rate now paid by the British Admiralty is 
about Ills. per ton per month on the gross register. It 
has generally been regarded as significant that some of 
the tonnage, which runs from 7000 to 9000 tons carrying 
capacity, is British-owned, other ships being of French and 
Italian nationality, and others neutral. Unless there 
were some definite understanding as regards Italy's inten- 
tions, it is doubted whether British owners would be 
allowed to fix up their vessels in this way with the Italian 
State Railways. The steamers are to be employed prin- 
cipally in transporting American coals to Italy. As pre- 
viously announced, the British Admiralty and the French 
Government require such heavy quantities from this 
district that the Italian State Railways have not been 
able to secure their contract supplies, and have had to 
turn to America, where substantial purchases have been 
effected. Some of the vessels chartered are already on 
their way out to the States, and before very long the 
number will be twenty. Further purchases of American 
coal are likely, and as the Italians’ business is on the whole 
so heavy and likely to cover a considerable period, the 
xovernment have opened a branch office of the Italian 
State Railways at Whitehall Buildings, 17, Battery- 
place, New York, under the charge of Sig. Quattrone, 
C.E. Recently, the Italian State Railways opened a 
branch office in London. It is, however, generally believed 
that in the event of Italy throwing in her lot with the 
Allies, some arrangement will be made for ensuring supplies 
of leading steam coals for naval purposes for Italy, and 
hence the appeal to the miners to put in full time and 
improve the output. During the past week or so it is 
evident that work has been better, though, according to 
the miners’ leaders themselves, there is very considerable 
room for improvement. 


Foreign Exports. 


The export trade last week was not quite as 
good as in the preceding week, which was not surprising in 
view of the reduction in chartering and the widespread 
difficulty of getting coals. The total quantity of coal 


steel bars, angles and sections, ex Sweden, | Shipped from the ports of Cardiff, Newport, Swansea and 


Port Talbot was, exclusive of Admiralty business, 487,000 
tons odd, as against 590,000 tons odd in the corresponding 
From Cardiff the total cleared was 
over 305,000 tons, which was less by nearly 90,000 tons 
than the amount twelve months ago. The principal 
shipments were 38,934 tons to Genoa, 16,984 tons to 


| Spezia, Havre 17,037 tons, Lisbon 14,037 tons, St. Nazaire 


11,434 tons, Barcelona 12,282 tons and Bizerta 11,887 
tons. Newport shipped 81,043 tons, which was within 
38,825 tons of the quantity for the same time last year, 
the largest quantity for any particular destination being 
15,413 tons for Marseilles. Swansea did well and sent 
away 80,131 tons, which was an improvement of 34,919 
tons on the corresponding week of last year. Rouen was 
the principal customer with 25,397 tons. From Port 
Talbot the total despatched was 21,347 tons, which was 
less by 16,000 tons. odd than last year. 


Revised System of Payment. 


The suggestion is being put forward for a revision 
of the system of payment in respect of sales of coal for 
shipment. Prior to the outbreak of the war the method 
was net cash at thirty days, but since then payment has 
heen cash against invoice immediately the boat finished 
loading. This has been modified to some extent now that 
confidence has been restored, and in some cases net cash 
in thirty days is in force, but more generally it is cash on 
shipment, less } per cent. discount. The proposal has 
been made by the Newport District Board of the Coal- 
owners’ Association that from July Ist next the terms 
should be net cash in fourteen days or seven days, which 
is the case at Newcastle and Glasgow respectively. The 
Newport District Board has unanimously recommended 
this to the general body of the Coalowners’ Association, 
and has written to the Cardiff Chamber of Commerce 
putting forward arguments in favour of the change. It 
is pointed out that the South Wales coalowners give 
the same credit now as when their pays were fortnightly 
instead of weekly as at present, and, further, that had 
the terms of payment before the war been net at fourteen 
days instead of thirty days only half the amount due to 
the collieries on August 2nd last, estimated at more than 
one million sterling, would have been owing. The proposal, 
however, rathcr concerns the future, and at the conclusion 
of the war the financial position abroad may be such that 
thirty days’ credit will be undesirable and extremely 
risky. It is expected that the Council of the Chamber of 
Commerce will consider the suggestion put forward and 
make a recommendation on the proposed change to the 
general body of members. If, however, the coalowners, 
with whom the matter rests chiefly, decide to make an 
alteration there will be no option but for other traders to 
fall into line, otherwise they will be at a serious dis- 
advantage. 


Labour Matters. 

There has been no fresh development following 
upon the miners’ demand for an immediate increase of 
20 per cent. on the present earnings of every man and boy 
employed above and below ground. There is no reason 
to believe that the coalowners will improve upon their 
offer of 10 per cent. increase on standard rates, so that it 
looks as if Government arbitration will be inevitable. 
The Council of the South Wales and Monmouthshire 
Enginemen, Stokers and Surface Craftsmen’s Association 
have recommended that a demand be made for a war 
bonus of 20 per cent. on the total earnings of the members, 











thus falling into line with the miners. The general publie 
by no means sympathises with the demands of the minerg 
and others who thus show a desire to escape any and every 
sacrifice that the war imposes upon all. It is generally 
felt that the miners are not entitled to have their demands 
satisfied when their earnings are so good and when they 
do not work to the fullest extent possible. Mr. Vernon 
Hartshorn, the well-known miners’ leader, speaking at 
Maesteg last Friday said *‘ in South Wales there are from 
15 to 20 per cent. of absentees every day of the year. From 
4 to 5 per cent. were accounted for by sickness, but at 
least 10 per cent. could avoid that loss of time. If the 
workmen were to keep their Eight Hours Act and other 
similar rights, those men who were now losing time need. 
lessly must do their duty to their country by working 
regularly.” The miners’ leaders are doing their best to 
back up the appeal of Lord Kitchener to the men in ordep 
to maintain and if possible improve outputs. The Execu. 
tive Council of the South Wales Miners’ Federation decided 
last Saturday to communicate with all the Lodges asking 
the miners to return to work on the Wednesday after the 
Easter holidays instead of prolonging their leave-taking, 
as is usually the case. The Council also agreed not to 
hold the annual holiday on the first Monday in May, 
when labour demonstrations are held. There have |,een 
labour troubles in other directions, but nothing of a 
really serious character. The most important is the 
strike last week-end of platers’ helpers engaged in the 
ship-repairing industry at Barry. The men demanded 
an increase in wages, but their demand was not put 
forward officially by the Dockers’ Union to which they 
belong. In fact, the officials advised the men to return to 
work, but the latter have taken no notice of their officials, 
The boilermakers are proceeding with work as best they 
can without their helpers, but important repairing work 
is delayed. A number of iron ore dischargers at Newport 
stopped work for a day or so on the question of payment 
of war bonus, but advances on the old tariff were conceded 
and the men resumed. 


Current Business. 


The amount of business arranged on the market 
during the past week has continued to be of very small 
account. The majority of collieries have not got the coal to 
sell for this month, while for next month it is very diflicult 
to get salesmen to quote. The Admiralty authorities are 
taking so much large coal that it is only in very exceptional 
circumstances that a parcel of Admiralty quality coal 
can be purchased. In one case this week a sale was effected 
of a superior second Admiralty coal at 35s. for prompt 
shipment. Where coals are released salesmen can get 
practically the figures they like to demand, but there is 
this difficulty, that shippers never know right up to the 
time of the loading of the boat whether they are quite 
certain of getting the coals. They may secure authority 
a few days previously, but at any moment the Admiralty’s 
demands may be such that the permission previously 
obtained may be cancelled. The impossibility of doing 
business is shown by the fact that so many orders are now 
withdrawn. Very few orders at the moment are in the 
market, and this, combined with the congestion in stems, 
has caused a very pronounced slump in freight rates, 
Genoa has been fixed at 20s., as against 33s. 6d., the highest 
this year, and tonnage for Marseilles has been taken up 
at 25f., as compared with the highest of 36}f. Rates are 
down all round. The fact that the Italian State Railway 
authorities are buying American coals largely is not 
calculated to have an adverse effect on the prices on this 
market, and sellers are confident that April will see values 
of steam coals as firm, if not firmer, than at the present 
time. Having taken up a considerable number of vessels 
on time charter, the Italian State Railways are now open 
for over twenty steamers for single voyages from Baltimore, 
Norfolk and Newport News to Italy. As regards values 
of South Wales coals, there is no established price. 
Admiralty qualities are nominally from 32s. 6d..to 35s., 
and any large coal of lower value is round about 30s. 
Washed nuts and peas are dearer, while coke is very strong 
and ranges up to 40s. to 44s. for special foundry. Small 
coals, however, are easy, mainly for the reason that 
the Admiralty authorities have not lifted the quantities 
they were expected to, hut also for the reason that for 
this month’s quantities middlemen were more ready to 
take profits. Best bunkers are about 20s. 6d. to 2s. 
and seconds 20s. to 20s. 6d., with cargo sorts from 15s. 6d. 
to 17s. 6d. Patent fuel is out of the market, though 
nominally quoted at 33s. to 35s., and pitwood is quiet at 
40s. to 41s. 
LATER. 

The large coal market is for the time practically 
stationary, inasmuch as the amount of coal purchaseable 
for shipment between now and Easter is quite negligible. 
Bunker smalls are steady, and cargo sorts which have 
recently shown weakness have developed a somewhat 
better tone. The coals are rather more difficult to stem. 
Patent fuel is out of the market, but owing to cargoes 
coming along more freely pitwood has eased and is now 
about 40s. to 40s. 6d. 


Bristol Channel Disputes. 
As‘the result of a conference convened by Sir 
George Askwith, the Chief Industrial Commissioner, for 
settling applications for advances and disputes in. the 
engineering and shipbuilding industry in the Bristol 
Channel and South Wales area, resolutions were adopted 
by which representatives of the trade unions present 
agreed with the employers to come to ,a decision on the 
various points at issue without a stoppage of work. The 
trade unions and men concerned were the ironfounders, 
the Dockers’ Union, Cardiff Platers’ Helpers’ and Drillers 
Society, boilermakers, shipwrights, plumbers and joiners. 
The date for the hearing of the claims was fixed for to-day 
Friday. The engineers were invited to take part in 
the conference, but were not represented. The allied 
trades put forward on Tuesday a joint demand for an 
advance of 6s. in wages for weekly workers, 15 per cent. 
increase for piece workers and 1}d. per hour additional for 
time workers. 


Cardiff Coal Trimmers. 
The Cardiff, Penarth and Barry Trimming Board 
met on Wednesday, when the trimmers’ representatives 
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put forward an application for an advance on the tariff 
of the port, mainly on the ground of the increased cost of 
living. In order to avoid any dispute, notwithstanding 
that they considered that the trimmers were paid an 
exceptionally high rate of wages for that class of labour, 
the owners’ representatives offered to pay the men a 
10 per cent. advance on the present tariff as from April Ist 
next until the termination of the war. If this is not 
accepted, then the whole question is to be referred to the 
arbitration of the Board of Trade. The trimmers’ Execu- 
tive will consider the offer on Saturday. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, 34s. to 35s.; seconds, 33s. to 34s.; ordinaries, 
32s. to 33s.; best drys, 34s. to 35s.; ordinary drys, 30s. 
to 32s.; best bunker smalls, 20s. 6d. to 21s.; best ordinaries, 
20s. to 20s. 6d.; cargo smalls, 16s. 6d. to 17s. 6d.; inferiors, 
15s. 6d. to 16s. 6d.; washed smalls, 24s. to 25s.; best 
Monmouthshire black vein large, 30s. to 30s. 6d.; ordinary 
Western Valleys, 29s. 6d. to 30s.; best Eastern Valleys, 
29s. to 29s. 6d.; second Eastern Valleys, 28s. to 28s. 6d. 
Bituminous coal: Best households, 29s. to 30s.; good 
households, 27s. to 28s.; No. 3 Rhondda large, 30s. to 
32s.; smalls, 23s. to 24s.; No. 2 Rhondda large, 26s. to 
27s.; through, 24s. to 25s.; smalls, 18s. to 19s.; best 
washed nuts, 25s. to 27s.; seconds, 22s. to 24s.; best 
washed peas, 23s. to 25s.; seconds, 20s. 6d. to 22s. Patent 
fuel, 338. to 35s. (nominal), Coke: Special foundry, 
40s. to 44s.; good foundry, 36s. to 38s.; furnace, 30s. to 
32s. Pitwood, ex ship, 40s. to 41s. 


Newport (Mon.). 

The market opened this week with a very strong 
tone, which has since been well maintained. Quotations 
show no material change for the reason that business is 
far from active, and is gradually being limited as the 
quantity of free coal obtainable is steadily diminishing. 
Supplies of all classes are scarce, and the general belief 
is that still higher prices will be seen in the future. Approxi- 
mate quotations :—Steam coal: Best Newport black vein 
large, 30s. to 30s. 6d.; Western Valleys, 29s. 6d. to 30s.; 
Eastern Valleys, 29s. to 29s. 6d.; other sorts, 28s. 6d. 
to 29s.; best smalls, 19s. 3d. to 19s. 6d.; seconds, 18s. 6d. 
to 19s. Bituminous coal: Best house, 27s. to 29s.; 
seconds, 25s. to 27s. Patent fuel, 30s. to 32s. Pitwood, 
ex ship, 40s. to 40s. 6d. 





Swansea. 


‘ There has been scarcely any change nominally 
in prices this week as compared with last, and business 
continues without much expansion. A_ rather quiet 
market has been seen in Swansea Valley large, although 
the inquiry for red veins keeps up well. As regards 
machine-made qualities, there is no relaxation in the firm 
tone, while rubbly culm and duff remain practically 
without movement. Steam and bituminous qualities, 
however, are strong. Approximate prices :—Anthracite : 
Best malting large, 22s. to 24s. net ; second malting large, 
20s. to 20s. 6d. net; big vein large, 16s. to 17s. 6d., less 
24 per cent.; red vein large, 17s. 9d. to 18s. 6d., less 24 per 
cent.; machine-made cobbles, 27s. 6d. to 30s. 6d. net ; 
French nuts, 28s. 6d. to 32s. 6d. net; German nuts, 
28s. 6d. to 30s. 6d. net; beans, 22s. 6d. to 23s. 6d. net ; 
machine-made large peas, 13s. 6d. to 14s. 3d. net ; rubbly 
culm, 10s. 6d. to Ils. 6d., less 24 per cent.; duff, 3s. 3d. 
to 4s. 3d. net. Steam coal: Best large, 27s. to 30s., less 
24 per cent.; seconds, 22s. 6d. to 25s., less 24 per cent.; 
bunkers, 23s. to 25s., less 24 per cent.; smalls, 15s. to 18s., 
less 24 per cent, Bituminous coal: No. 3 Rhondda large, 
25s. to 29s., less 24 per cent.; through and through, 
22s. Gd. to 24s. 6d., less 24 per cent.; smalls, 19s. 6d. to 
2ls. 6d., less 24 per cent. Patent fuel, 25s. to 27s. 6d., 
less 24 per cent. 


Tin-plates, &c. 


There is no change of note in the steel and iron 
trades, while in the tin-plate industry prices remain firm 
at practically last week’s figures. Shipments of tin-plates 
were not so good last week as in the preceding week. 
Owing to the restriction on the export of tin prices are 
down about £15. The following are the official quotations 
from the Swansea Metal Exchange :—Tin-plate and other 
quotations: I.C., 20 « 14 « 112 sheets, 16s. 6d.; I.C., 
28 x 20 « 56 sheets, 17s.; I.C., 28 x 20 112 sheets, 
33s. 3d. to 33s. 6d.; I.C. ternes, 28 x 20 112 sheets, 
28s. 6d. Galvanised sheets, 24 g., £14 10s. per ton. Block 
tin, £173 per ton cash, £167 per ton three months. Copper, 
£69 per ton cash, £69 10s. per ton three months. Lead : 
English, £24 5s. per ton; Spanish, £23 15s. per ton. 
Spelter, £43 15s. per ton. Iron and steel :—Pig iron: 
Standard iron, 62s. 9d. per ton cash, 63s. one month ; 
hematite mixed numbers, 87s. 6d. per ton cash, 88s. one 
month ; Middlesbrough, 63s. ld. per ton cash, 63s. 5d. 
one month ; Scotch, 69s. 14d. per ton cash, 69s. 74d. one 
month; Welsh hematite, 97s. 6d. dd.; East Coast hema- 
tite, nominal; West Coast hematite, nominal. Steel 
bars: Siemens, £6 15s. to £7; Bessemer, £6 15s. to £7. 
Steel rails, heavy sections, £7 12s. 6d. per ton. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


HOT BULB ENGINES FOR MARINE WORK. 


Srr,—With reference to your article on ‘‘ Hot Bulb Engines 
for Marine Work,” in your issue of the 12th inst., I feel sure 
your readers would like to know that in some recent experi- 
ments I found that it was possible to reduce the amount of water 
injected into my two-cycle engine by about 75 per cent. This 
is, of course, a matter of considerable importance in a marine 
engine, because fresh water is necessary for the purpose and 
because with the modified arrangement the water tank capacity 
is sufficient for a run of four times the distance or time compared 
with the original arrangement. The difference in the two 
methods is as follows :— 

Original Method.—Water sucked into air pipe on crank 
chamber, and then blown into the cylinder as soon as the inlet 
port opens. The result of this method is that as much water 





is used as fuel, that the lubrication is spoiled and the cylinder 
had become badly worn in consequence. 

New Method._—-Water pumped direct into the bulb—the part 
which requires to be kept cool. The result of this improved 
method is that only about one-quarter of the amount of water 
is used, the lubrication is not affected and the cylinder has 
regained its original polished surfaces showing that the excessive 
wear has been stopped. 

I have since been told that none of the hot bulb engines made 
on the four-cycle principle have the water injected into the 
cylinder, but always into the bulb, Is it not a curious thing 
that all the two-cycle engines should be made in just the opposite 
way ? Two-CYCLe. 

March 16th. 


PATENTS AND FOREIGN COMPETITION. 


Srr,—I have read with interest the correspondence arising 
out of the article on patents which you published some weeks 
ago. In connection with this matter of the position of engineers 
with regard to patents, I should like to call attention to one 
point which in my view is of the greatest importance. It is the 
practice of many firms in this country to insist on the signing of 
an agreement by their staff engineers on engagement, one clause 
being to the effect that the employee must not patent anything 
in his own name or interest, and that anything he may invent 
is to become the sole property of the employer. There is no 
doubt that such a clause tends to stifle invention. The writer 
is on the staff of one such firm and is well aware of the detrimental 
effect such agreements have on the inventive mind, a common 


remark being, ‘“‘ If I had an invention likely to be of any use I’ 


would certainly not disclose it to the firm.” 

One must not lose sight of the right that a firm has to a share 
in the resultant profits when that firm patents, develops, and 
markets the invention of one of its employees, but the rights 
of the inventor should not be overlooked, and it is this point I 
wish to emphasise. Men in such positions would be encouraged 
to put forward valuable suggestions if something definite were 
promised in the shape of a reward. It must at the same time 
be remembered by budding inventors that there are many 
inventions, good enough in themselves, which are not worth 
spending time and money on from a commercial point of view. 
I only wish to call attention to this side of the question of patents 
and hope that eventually not only will men come forward with 
improvements and novel ideas, but that those firms which 
make use of these will no longer injure themselves by appro- 
priating to themselves all the benefits arising out of them. 

ALCOR, 


ENEMY PATENT RIGHTS. 


Srr,—In your issue of the 19th inst. you give a list of British 
patents granted to residents in Germany, &c., which might be 
acquired by British subjects under the new Patent Act. Although 
you state that it is desirable to ascertain the latest particulars 
upon the Patents Register, we should be glad if you will publish 
this letter so as to inform your readers that one of the patents 
referred to, viz., ‘* No. 26,869 of 1902, Device for Controlling the 
Admission Valve of Internal Combustion Engines,”’ was pur- 
chased by us some years ago from the German firm you mention. 
CrossLtey Bros., LIMITED, 

\ 


Manchester, March 24th. V. L. Wess, Director. 








STATE OF EMPLOYMENT. 


A REPORT on the state of employment in the United Kingdom 
in February, in continuation of the previous reports (Cd. 7703 
and Cd. 7753}, dealing respectively with October and December, 
has been made by Mr. Llewellyn Smith to the Board of Trade. 
The report is based mainly on returns received from 24,000 
industrial firms employing over 4,000,000 workpeople, 7.e., 
about 46 per cent. of the persons employed in private industrial 
concerns. It also deals with the state of employment in agri- 
cultural, commercial and other occupations. The main features 
of the present report are the recovery of the cotton trade to an 
almost normal condition and the increasing shortage of labour 
in trades where, at the date of the earlier report, there was 
already an unsatisfied demand. 

In December the reduction in the number of male workpeople 
in industrial employment, compared with July, was 10.9 per 
cent., while the percentage joining the forces up to that date 
was 13.3 per cent. There had thus, up to that time, been an 
absorption into industry of men and boys unemployed or un- 
occupied in July amounting to 2.4 per cent. By February the 
percentage joining the forces had risen to 15.4 per cent., while 
the reduction in the number of male workpeople had risen only 
to 11.8 per cent. The percentage of absorption into industry 
of unemployed or unoccupied men had thus increased to 3.6 per 
cent. This tendency is emphasised by the figures for short 
time and overtime. The number of male workpeople on short 
time has been reduced from 10.5 per cent. in December to 6.0 per 
cent. in February, while the percentage on overtime has risen 
from 12.8 per cent. to 13.8 per cent. 

The improvement in the demand for women and girls, which 
was noted in December, has continued, and in some industries 
there is now an actual shortage. As compared with July, the 
reduction in the numbers employed was 1.5 per cent. in February, 
as against 3.2 per cent. in December, a result due to a marked 
improvement in the cotton industry. Short time has fallen 
from 19.4 per cent. to 12.6 per cent., while overtime has in- 
creased from 10.8 per cent. to 10.9 per cent. 

It is pointed out that the percentages given above as “ joining 
the forces’? do not by any means represent the number of re- 
cruits enlisted. They relate solely to men known by their 
employers to have left industrial employment for the purpose 
of joining the forces. Thus, they do not include any recruits 
who enlisted while unemployed or whose occupation was not 
industrial. On the other hand, they include reservists besides 
new recruits. 

Mr. Llewellyn Smith once again acknowledges the great assist- 
ance rendered by employers, whose continued co-operation has 
heen essential to the conduct of the inquiry. 








GOVERNMENT CONTROL OF FACTORIES. 


A SUPPLEMENT to the London Gazette, which was issued on 
Wednesday evening, contains the new and amended regulations 
under the Defence of the Realm Acts. They run as follows :— 

1.—After Regulation 2 the following Regulation shall be in- 
serted :— 

It shall be lawful for the Admiralty or Army Council to 
take possession of any unoccupied premises for the purpose 
of housing workmen employed in the production, storage, 
or transport of war material. 

2.—At the end of Regulation 7 the following paragraph shall 
be inserted :— 

For the purpose of ascertaining the amount of the output 
of any such factory or workshop or any plant therein, the 
Admiralty or Army Council may require the occupier of any 
such factory or workshop, or any officer or servant of the 
occupier, or where the occupier is a company any director of 
the company, to furnish to the Admiralty or Army Council 
such particulars as to such output as they may direct, and 
if any such person fails to comply with any such requirement 
he shall be guilty of an offence against these Regulations. 








— Regulation 8 the following Regulation shall be sub- 
stituted :— 

The Admiralty or Army Council may take possession of 
any factory or workshop or of any plant belonging thereto 
without taking possession of the factory or workshop itself, 
and may use the same for his Majesty’s naval or military 
service at such times and in such manner as the Admiralty 
or Army Council may consider necessary or expedient, and 
the occupier and every officer and servant of the occupier 
of the factory or workshop, and where the occupier is a com- 
pany, every director of the company, shall obey the direc- 
tions of the Admiralty or Army Council as to the user of 
the factory or workshop or plant, and if he fails to do so he 
shall be guilty of an offence against these Regulations. 

4.—After Regulation 8 the following Regulation shall be in- 
serted :— 

8a.—It shall be lawful for the Admiralty or Army 
Council— ; 

(a) To require any work in any factory or workshop to 

. be done in accordance with the directions of the Admiralty 
or Army Council, given with the object of making the factory 
or workshop or the plant or labour therein as useful as 
possible for the production of war material ; 

(6) To regulate or restrict the carrying on of work in any 
factory or workshop or remove the plant therefrom, with a 
view to increasing the production of war material in other 
factories or workshops, and the occupier and every officer 
and servant of the occupier of the factory or workshop, and 
where the occupier is a company, every director of the 
company, shall obey the directions, regulations, or restric- 
tions of the Admiralty or Army Council so given, and if he 
fails to do so he shall be guilty of an offence against these 
Regulations. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Roya InstITuTION oF GREAT BriTarn.—Albemarle-street, 
Piccadilly, W. The Friday evening discourse will be delivered 
by Professor Sir J. J. Thomson, F.R.S. The subject is 
‘* Experiments in Slow Cathode Rays.” 9 p.m. 

PuysicaL Society or Lonpon.—In the Physical Theatre 
at University College, Gower-street, London, W.C., by: invita- 
tion of Professors J. A. Fleming, F.R.S., and A. W. Porter, F.R.S. 
‘*The Change of Thermal Conductivity with Fusion,” by Pro- 
fessor A. W. Porter, D.Se., F.R.S., and Mr. F. Simeon, B.Sc.; 
‘** An Instrument for the Optical Projection and Delineation of 
Physical Curves, such as Hysteresis, Resonance and Charac- 
teristic Curves (with experiments), by Professor J. A. Fleming, 
D.Se., F.R.S.; ‘‘ The Stability of Some Liquid Films,’ by Dr. 
P. Phillips and Mr. J, Rose-Innes, M.A., B.Sc.; “* A Demonstra- 
tion of the Green Flash at the Setting of an Artificial Sun” 
will be given by Professor A. W. Porter and Mr. E. T. Paris 
before and after the meeting. At 5 p.m. Editing Committee 
meeting at 4.20 p.m.; Council meeting at 4.30 p.m. 


SATURDAY, MARCH 27ru. 


Tue ASSOCIATION OF ENGINEERS-IN-CHARGE.—-St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. Discussion evening. 
A lecture will be given by Mr. J. Howard Reed on “ Engine 
Breakdowns.” 8 p.m. 

Tue AssociATION OF MrintnGc ELecTRical ENGINEERS : 
LANCASHIRE AND NortH Starrs. CHESHIRE BraNcH.—At the 
Grosvenor Hotel, Manchester. ‘‘ The Use and Abuse of Oils 
on Mining Plant,” by Mr. T. C. Thomson. At 6.30 p.m. 


TUESDAY, MARCH 30r8. 
Cotp SroraGE AND Ice AssocraTIon.—At the Royal Society 
of Arts, John-street, Adelphi, London, W.C. ‘‘ A Costs System 
for Cold Stores,’ by Captain W. J. Wade. 8 p.m. 


WEDNESDAY, MARCH 3lst. 

INSTITUTION OF ELEcTRICAL ENGINEERS: BIRMINGHAM 
Local Section.—At the University, Edmund-street. Mr. W. C. 
Acfield will read a paper on ‘‘ Development of Main Line 
Signalling on Railways.” At 7.30 p.m. 


THURSDAY, APRIL 8ra. 
Tue ConcreTE INsTITUTE.—Denison House, 296, Vauxhall 


Bridge-road, Westminster, S.W. A continued discussion on 
Mr. Hills’s paper. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue firm of W. P. Butterfield, Limited, Shipley, Yorks, 
announces that owing to the cost of raw material and labour all its 
lists and discounts for tanks, cylinders, and cisterns are with- 
drawn. 

OwInc to the death of its marine representative in London, 
Mr. Joseph Hallett, the Leeds Forge Company, Limited, has 
found it necessary to alter arrangements previously in force. 
In future its marine representative in London will be Mr. J. W. 
Hawley, one of the firm’s own staff, whose address will be at its 
London office, Caxton House, Westminster, to which address 
all communications should be sent after March 25th. 








Tue InstiTUTION OF WaTER ENGINEERS.—The Council, in 
view of the probability that the attendance at the Belfast 
meeting arranged for June 15th to 18th next would be affected 
by the war, has decided to postpone it until the summer of 1916 
A meeting will be held in London on Friday, June 18th next, for 
the purpose of installing the President-elect and the reading 
and discussion of papers, particulars of which will be announced 
later. The annual dinner and visits to works will be abandoned 
this year. 

Contracts,—Broom and Wade, Limited, of High Wycombe, 
inform us that its Hyatt roller bearing department is now com- 
pleting delivery to Wm. Beardmore and Co., Limited, of Glasgow, 
of ninety 3}in. diameter Hyatt roller bearings for the line shaft- 
ing in that firm’s new works, and that this department has just 
completed the delivery of some 200 3in. Hyatt roller bearings 
for line shafting to the Associated Equipment Company, 
Limited, and is now completing the delivery to the Mills Equip- 
ment Co. of 190 2in. to 3in. diameter roller bearings of the 
same type, also for line shafting..—Amongst the recent orders 
executed by the Empire Roller Bearings Company, Limited, are 
those for a considerable number of roller bearings for runner 
doors for the Clyde Trust and for the London and North-Western 
Railway Company. Special heavy roller bearings for marine 
work have been recently fitted to the turbine lifting gear of 
ships under construction at Harland and Wolff's works at 
Belfast. A contract for 1400 railway wagon axle-boxes for 
Caleutta, making 3400 axle-boxes of this type supplied to the 
Port Authority, is also being completed. Negotiations are also 
in progress for the complete installation of a new mill in the 
North of England which will include several 8in., 7in. and 6in. 
standard roller bearings and a number of 54in. and 5in. bearings 
for heavy mill work.—Nobel’s Explosives, Limited, has placed 
an order with Edward Bennis and Co., Limited, Little Hulton, 
Bolton, per Messrs. Yates and Thom, for thirty-two ‘* Bennis ” 
stokers and furnaces for its new powder factory in South Wales. 
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IMPERIAL INSTITUTE TECHNICAL INFORMA- 
TION BUREAU. 


Iw a paragraph referring to the Imperial Institute in our 

issue of March 12th, 1915, the statement occurs that it 
was hoped that a separate staff, constituting a technical 
information bureau, might be established shortly. We 
are now asked to state that the Technical Information 
Bureau of the Imperial Institute has, as a fact, been 
actively at work for some time. 
_ It was constituted because for some years past a steadily 
increasing stream of inquiries had been received by the 
Imperial Institute from manufacturers, merchants and 
others in Great Britain and the Colonies. These inquiries 
related principally to new sources of supply of raw 
materials, methods of utilising new products from the 
Colonies and India, or to new or little-known processes 
and machinery for industrial purposes. The number of 
these inquiries eventually became so great that the 
Secretary of State for the Colonies authorised the forma- 
tion of the Bureau in question for dealing with them. 
It is a special branch of the Scientific and Technical 
Research Department of the Institute, and is mainly 
staffed by experts who have had the advantage of experi- 
ence in the work of that Department of the Institute, 
which is carried on in communication with producers 
in the Colonies and with manufacturers and users of raw 
materials in this country. 

In a pamphlet setting out its objects, it is pointed out 
that the present is a specially opportune moment for the 
formation of such a Bureau, since the paralysis of German 
and Austrian trade and industry opens up opportunities 
for the development of many industries in this country 
and in the Colonies which have hitherto been monopolised 
by Germany. The new Bureau is already playing an 
active part in this work, and some examples of its activities 
may be given, to illustrate the kind of assistance it is 
prepared to render. 

A very important question at the present moment is 
that of the supply of potash salts, which are essential 
in certain branches of glass and soap manufacture, and 
for the preparation of a large number of chemicals and 
manures. Germany has for many years had a practical 
monopoly of this industry, owing to her possession of the 
great potash mines of Stassfurt. The only country which 
has made any attempt to break this monopoly is the 
United States. The possible sources of supply of potash 
to England just now are small, being limited to imports 
of nitre from India, potash made from Irish and Scotch 
kelp, and a little obtained as by-products from wool and 
waste timber. Numerous inquiries have been received 
at the Imperial Institute from British manufacturers 
on this subject, and they have been placed in communica- 
tion with firms which may be able to meet their require- 
ments. It is quite certain, however, that the existing 
supplies are quite inadequate to meet all the demands, 
and the Bureau is preparing a statement as to sources of 
potash, which will include some hitherto almost untouched 
for industrial purposes. The necessary inquiries will 
occupy some time, but it is hoped to issue the statement 
early in the present year. 

The Bureau is also interesting itself in finding markets 
in this country for the large quantities of raw material 
from the Colonies which before the war were exported 
to Germany, and it has issued circulars gratis to manu- 
facturers and others calling attention to colonial and 
Indian raw materials likely to be of technical interest 
to them. A circular on ‘‘ The Production and Utilisation 
of Molybdenite *’ has also been distributed to geological 
and mining departments in the various countries of the 
Empire in which molybdenite occurs. the object being to 
call attention to the market for molyhdenite now existing 
in the United Kingdom. 








THE ILFORD COLLISION. 





COLONEL VON Donop’s report to the Board of Trade on 
the collision of January Ist at Ilford on the-Great Eastern 
Railway was issued on Saturday last. In this case, 
whilst a train from Gidea Park was crossing from the up 
local to the up through line at Ilford West signal-box it 
was run into broadside by an express from Clacton, which 
had been travelling on the up through line. Ten passengers 
were killed and it appears that upwards of 500 passengers 
have notified the company of personal injuries or shock. 
As the highest number, at all events of recent years, of 
persons injured in an accident was the 509 in the Roscrea 
accident of July, 1910, it is quite likely that the Ilford 
accident will establish a record in this respect, as the 
above figure was the number at the time—February I6th 
—that Colonel von Donop wrote his report. As a diagram 
of the lines concerned and a good deal of the details were 
given in THE ENGINEER of January 8th last, we need only 
now give the inspector’s conclusions. 

After showing that the actions of the signalmen con- 
cerned, and of the trainmen on the Gidea Park train, 
were all in order, the report observes that Bloomfield, the 
driver of the Clacton train, stated that when he saw the 
East box distant, situated 1100 yards from the point of 
collision, he took it to be “ off.’ He said that he had 
difficulty in seeing the East box home signal—450 yards 
from the point of collision—on account of the steam from 
his engine beating down, but when about 20 yards from 
the signal he sighted it and saw that it was at danger. At 
that time he was travelling at from 40 to 50 miles per hour. 
He did not at once grasp that the signal was against him, 
so he did not immediately apply his brakes, but the man 
is certain that he had shut off steam and applied his 
brakes before he reached the overbridge at the east end 
of the station—300 yards from the point of collision—and 
that when he collided with the Gidea Park train he was 
travelling at about 20 miles per hour. The brakes, he 
stated, were acting well. 

It appears that an automatic detonator-laying machine 
is provided at the East box home signal for the purpose of 
warning drivers should they overrun this signal, and 
although the enginemen deny having heard the explosions 
of the detonators when the train ran past the signal, 
there is ample evidence to show that the explosions 
occurred, and it is Colonel von Donop’s opinion that it was 
this that gave the man the first warning that he had over- 








run the signals. This, the inspector considers, was the 
reason why the driver was so long before he took any steps 
to stop the train. 

As to the distance necessary in which to pull up the 
train, the report says that the company made tests with 
a similar train and found that at 50 miles per hour the train 
could be stopped in 407 yards and at 60 miles per hour in 
507 yards. 

Colonel von Donop concludes his report by observing 
that this accident points to the desirability of the provision 
of some arrangement for giving a driver an unmistakable 
warning as to the position of his distant signal when he 
passes it. Several railway companies, the Colonel remarks, 
have already made trials of devices designed for this pur- 
pose, and on some lines such devices are already in use to 
a limited extent. The Great Eastern Company does not, 
however, appear to have as yet taken any steps towards 
the provision of any such warning arrangement at distant 
signals, though in the neighbourhood of London a large 
number of emergency detonator machines at home signals 
have been provided. It is, however, at the distant signal 
that the warning is especially needed, and in the face of 
this accident the attention of the company is called to 
the desirability of this provision. 





THE WATER-TIGHT SUBDIVISION OF SHIPS.* 
By Professor J. J. Wetcu, M.Se., Member of Council. 


AFrTrerR the Titanic disaster the President of the Board of 
Trade appointed in May, 1912, a Committee, under the able 
chairmanship of Mr. (now Sir) Archibald Denny, to advise * as 
to what, in their opinion, would constitute efficient subdivision 
with regard to each of the classes of vessels included in the Rules 
for Life-saving Appliances made by the Board of Trade under 
Section 427 of the Merchant Shipping Act, 1894, having due 
regard to the nature of the service in which they are respectively 
engaged.” Also, ‘whether, independently of the foregoing, 
the Committee desire to make any recommendations with refer- 
ence to the subdivision of vessels already built, or of new vessels, 
which could, in their opinion, contribute to the safety of life at 
sea.” It is interesting to note that all the members of the 
Committee are members of Council of this Institution, which is 
thus as closely concerned with this important matter as was the 
Council in 1866. The report of this Committee has recently been 
issued so far as oversea passenger vessels are concerned, and 
attention will be drawn in what follows to some of the main 
principles upon which that report is based. Reference will at 
the same time be made to corresponding features in the earlier 
Committee’s report and in that of the recent International Con- 
ference on the Safety of Life at Sea. 

This Committee realised at the outset the force of a remark 
made by Mr. W. D. Archer that “it is thought to be a matter of 
very great difficulty to draw up regulations which -shall be 
equitable as between ship and ship, and at the same time easy 
of application by the Board’s surveyors.” They agreed also 
with his further remark that “the time has arrived when an 
earnest endeavour should be made to devise regulations which 
could be considered satisfactory from the point of view of safety 
of life, and which would provide a reliable guide to the Board’s 
surveyors in the performance of the duties placed upon them 
by the law,” and they proceeded with their investigation with 
those objects in view. 

Permeability.—At the outset the Committee were faced with 
the same difficulty as confronted the one presided over by Sir 
Edward Harland, namely, that on two different voyages the 
same ship, whilst loaded down to the same water line, might 
carry cargo of very different density, so that with the same 
arrangement of bulkheads different standards of safety would 
obtain on the two voyages. Unless, therefore, the load line can 
be varied according to the type of cargo carried—a quite imprac- 
ticable suggestion—it is clear that whatever standard of flood- 
ability is laid down for a particular ship, it can only refer to 
average conditions ; and the vessel will be more safe, or less 
safe, on a given voyage according as, with the same draught of 
water, the permeabilities are less, or greater, than those assumed 
for the average condition. 

The question as to what could be taken as the average per- 
meabilities of (1) machinery spaces, (2) cargo spaces, therefore 
early received consideration. Valuable information with refer- 
ence to the volumes displaced by the materials of engines and 
boilers in typical vessels was furnished by shipbuilders who were 
members of the Committee. It was found that the mean 
permeability of machinery spaces up to the bulkhead deck, 
including the associated coal bunkers and double-bottom 
compartments, was in all cases about 80 per cent., and this 
figure was recommended for adoption. On the second point 
information was obtained from shipowners as to the details of 
stowage of cargo spaces in typical ships, and in one case—that 
of the Orient Steam Navigation Company—a valuable state- 
ment was forwarded giving a considered estimate of the permea- 
bility of spaces laden with typical cargoes. Thus, for example, 
a hold filled with butter packed in water-excluding boxes was 
estimated to have a permeability of about 20 to 25 per cent., 
allowing the usual loss of space in stowage ; whilst holds fully 
loaded with mutton and beef respectively would have permea- 
bilities in the neighbourhood of 70 per cent. and 60 per cent. 
respectively. From all the information so obtained the conclu- 
sion was reached that a fair average permeability for cargo spaces 
was 60 per cent., and it is interesting to record that one of the 
foreign representatives at the recent International Conference 
on the Safety of Life at Sea stated that the same question had 
been for two years under consideration in his own country, and 
that 61 per cent. had been decided upon. It will be seen that 
this is more severe than that recommended by the 1890 Com- 
mittee, although it was probably approached in the case of their 
high-powered vessels where the compartments forward and aft 
were only partly filled with coal. In passing, it may be noted 
that in the papers by Mr. Dunn, already mentioned, he stated 
that in the Admiralty investigation water was assumed to find 
access to one-half the volume of cargo spaces. In very many 
modern vessels large spaces below the bulkhead deck are devoted 
to passengers, and the present Committee have recommended 
that the permeability of such spaces shall be taken at 95 per 
cent. In practice it may happen that each compartment has 
a permeability differing from that of all the others, but for 
subdivision purposes it was recommended that the mean per- 
meability of the vessel forward of the machinery space should 
be used for determining floodable lengths for that portion, the 
same method being adopted for the afterend. As already stated, 
the mean permeability throughout the machinery spaces was 
taken as 80 per cent. The mean permeabilities of end spaces 
can be calculated as soon as the volumes of the compartments 
assessed at 60 per cent. and 95 per cent. are known. 

Standards of Subdivision.—This Committee, following that 
of 1890, adopted the method of dividing the floodable length 
into one or more compartments, according to the length of the 
vessel, but, unlike the earlier Committee, considered that within 
the “‘one compartment ” and “‘ two compartment ”’ class there 
should be an increasing severity of subdivision with increase 
of length. This was originally proposed to be obtained by 
using a variable margin line which in any one class was to be 
drawn at an increasing depth below the bulkhead deck as the 
length of vessel increased. Thus the longer vessel, after damage 


+ Institution of Naval ‘Architects, Abstract. 





under the assumed conditions, would float with the tops of her 
bulkheads further out of the water than would a shorter one 
under the same conditions, and would have, therefore, increased 
chance of safety in moderate weather; or, alternatively, the 
larger margin of the longer ship permits wider variations between 
actual and assumed permeability of cargo spaces without 
decrease of safety as compared with the shorter vessel. The 
same object is obtained by use of ‘“* factors of subdivision ” wit}, 
a fixed margin line, as recommended by the International Con- 
vention, and this method was finally adopted by the Committee. 

Having due regard to the nature of the services in which sea- 
going passenger vessels are engaged, it was found possible to 
recommend more stringent rules for subdivision in vessels 
primarily engaged in passenger-carrying than in those designed 
to transport large quantities of cargo, a conclusion also reached 
by the International Convention, Thus the curve of floodable 
length is obtained by using a fixed margin line drawn 3in. below 
the bulkhead deck-at-side line, and the permissible length of a 
compartment, having its centre of length at a given point in the 
ship’s length, is calculated by multiplying the corresponding 
floodable length by the appropriate factor of subdivision. These 
factors for two limiting types of vessel were determined for 
different lengths by the International Convention, their values 
being principally based upon the practical experience of Britain, 
France and Germany. These values were adopted, with some 
modifications for the longer vessels, by the Bulkhead Committee, 
and, as modified, are given in the annexed table. The limiting 
types are (1) aship primarily engaged in the carriage of passengers 
and (2) a ship engaged in a mixed cargo and passenger service . 
In the table the maximum factors of subdivision recommended 
by the Bulkhead Committee for the two types and for different 
lengths, are given in column A, column B having reference to 
the mixed cargo and passenger type, and column € to the higher 
“ passenger type.’ 


A. B. Cc. 
Factor of Length of vessel, Length of vessel, 
sub-division. in feet. in feet. 
on 08 pe ee jae a0 ee 
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Curves marked B and C—Fig. 1-——show these factors set off as 


ordinates on a base of length of ship. The factors of subdivision 
of ships for intermediate type were not directly dealt with by 
the Convention, but it was decided that the appropriate factors 
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Fig. 1 


were to be obtained by a suitable “‘ criterion of service,” to be 
determined after the close of the Convention by subsequent 
study and agreement. The Bulkhead Committee, after much 
study, arrived at the conclusion tuat as the two limiting cases 
were for vessels of low permeability and high permeability respec- 
tively, a convenient criterion of service would be the mean 
permeability of the whole vessel, including not only the spaces 
below the bulkhead deck, but also those above it which are 
measured for tonnage. In this way a ship carrying a large 
number of passengers above as well as below the bulkhead deck 
will have a mean permeability higher than that of a similar 
vessel without such passengers above the deck, and the severity 
of the subdivision called for will be correspondingly increased. 
With mean permeability thus calculated, the Committee recom- 
mend that in the case of vessels 295ft. in length and upwards 
where this permeability is 70 per cent. or less, the factors of 
subdivision should be those obtained from curve B, and where the 
permeability is 80 per cent. or more the factors should be those 
obtained from curve C. The Committee further recommend 
that for a vessel of length L, having a permeability (4, per cent.) 
between those just mentioned, the appropriate factor of sub- 
division (F) shall be given by 
F=f,- —(h, — f2)(% — 70), 

10 

where f, and f, are the factors obtained from the curves B and C 
respectively for a ship of the given length L. For seagoing 
passenger vessels below 295ft. in length the subdivision recom- 
mended is based on very similar principles. 

These factors provide the minimum subdivision considered 
necessary ; but if an owner arranges in his vessel for a distinct 
increase above the standard laid down, the Committee agree 
with the conclusion of the International Conference that this 
fact, at the owner's request, should be reeorded on the vessel's 
safety certificate. 

Approximate Curves of Floodable Length—A question which 
the Committee has kept in view from the beginning is that 
referred to in the Board of Trade’s memorandum already quoted, 
viz., that any regulations drawn up should be equitable as 
between ship and ship, and of as easy application by the Board’s 
surveyors as the case admitted. This was especially borne in 
mind when devising methods of obtaining approximate curves 
of floodable length. In the course of the Committee’s work it 
was necessary to examine the bulkhead arrangements of a very 
large number of existing vessels in the light of proposed standards 
and the accurate determination of the floodable length curve 
for each by the usual method would have involved much time 
and labour. A calculating staff was engaged for the general 
purposes of the Committee’s work, and at an early stage an in- 
vestigation was made of the influence of form of ship, as 
expressed by block coefficient, upon curves of floodable length. 
For this purpose a standard form was selected having a block 
coefficient = .592, and from this was developed a series of forms 
of higher block coefficients up to .85 by the insertion of different 
lengths of parallel middle body, accompanied by proportionate 
diminution of spacing of end sections to keep the total length 
of ship unaltered. For block coefficients below .592 the forms 
were derived from the parent form by non-uniform spacing of 
the original displacement sections, the spacing being least amid- 
ships and greatest at the ends, whilst, of course, the total length 
of ship remained the same. With this standard series of forms 
calculations for curves of flocdable length were made for each 
by the accurate method already mentioned, for 60 per cent. and 
100 per cent. permeability respectively and for different free- 
boards and varying sheers. It is clear that, on account of the 
identity of curves of floodable length for similar vessels of differ- 
ing size, freeboard and sheer should be expressed in terms of 
some vertical dimension, say, moulded depth or draught. It 
was found that the influence of a given sheer on a ship of given 
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moulded depth varied with the alteration of draught, and it was 
best, therefore, to express sheer, and hence freeboard also, as a 
ratio of the draught of water. 

Much consideration was given to the question as to how best 
to record the results of the investigation as compendiously as 
possible, and they were ultimately embodied in two sets of 
twelve cross-curve diagrams, one set for each permeability. 
Kach diagram gives, for a station at a specified percentage of 
length of ship from the after perpendicular, the floodable lengths 
for vessels of differing block coefficients, freeboard ratios, and 
sheer ratios. 

It at first appeared probable that within moderate limits of 
freeboard and sheer ratios the percentage variation of floodable 
length at any station due to alteration of sheer ratio from a 
normal value would be practically constant for all floodable 
lengths, irrespective of freeboard ratio and block coefficient. 
Within wider limits of freeboard and sheer ratios, however, this 
was found not to be the case, and it became necessary to calculate 
these percentages for different floodable lengths and block co- 
efficients for the several sheer ratios. Roughly speaking, it 
was found that the floodable length at about one-fourth the 
vessel’s length from either end is unaffected by block coefficient ; 
that floodable length up to these points from the ends decreases 
and between these points increases with increase of block 
coefficient. 

Longitudinal Subdivision.—Such subdivision includes water- 
tight decks or platforms, longitudinal wing or bunker bulk- 
heads, double bottoms, and inner skins. ‘The usefulness of a 
properly constructed water-tight deck in minimising the effect 
of a ripping blow, particularly when the damage occurs below 
that deck, is undoubted. If the deck is fitted low down in the 
ship and damage occurs above it, the transverse stability may 
be adversely affected, which would not be the case for damage 
below the deck ; whilst in the latter case the loss of buoyancy 
is less than if no deck were fitted, and the value of the moment 
to change trim lin. is preserved. The best balance of advantage= 
would appear to be obtained by placing the water-tight deck at 
or somewhat above the load water line. This position makes 
it probable that any ripping blow will take effect below the deck 
without disturbing the latter ; and although this position does 
not reduce the loss of buoyancy due to damage, yet it does 
preserve the value of the moment necessary to change trim lin., 
and therefore minimises the change of trim after injury. In the 
case of a direct blow from another vessel, a water-tight deck 
will almost certainly be cut through and rendered ineffective, 
and the Committee therefore felt it was only possible to recom- 
mend any relaxation of the requirements for transverse sub- 
division, if a water-tight deck were fitted in vessels subdivided 
so as to float with a certain margin when any two adjacent com- 
partments were open to the sea. Thus they recommend that 
when the factor of subdivision for the vessel as prescribed in the 
curves or tables is less than .45, the permissible lengths for 
compartments in way of a water-tight deck may be obtained by 
a factor which exceeds the preseribed factor by .05, subject, 
however, to the condition that this modified factor must in no 
case exceed .45. A similar allowance is recommended where 
an inner skin is fitted or where -unpierced longitudinal side 
bulkheads, such as those for oil bunkers, are worked. Of course, 
the openings in water-tight decks must be fitted with water- 
tight hatches or covers or must be trunked water-tight to the 
bulkhead deck. 

In the case 01 longitudinal bulkheads and inner skins there is 
the possibility that a distinct list may be developed after damage 
on one side, particularly if due to a ripping blow. Thus the Com- 
mittee recommend that in such cases a calculation should be 
made to show that the margin line will not be submerged if, 
under a ripping blow, the side compartments are opened up 
for a length equal to the floodable length determined for trans- 
verse subdivision. 

From the foregoing outline of some of the main principles 
underlying the present Committee’s recommendations and the 

~#tandards of subdivision proposed it will, I trust, be clear that 
these proposals represent a very decided step forward in the 
direction of securing the orderly water-tight subdivision of sea- 
going passenger vessels. Whilst it must always remain true 
that safety of life at sea is primarily dependent on careful 
navigation of the vessel at all times, it is confidently believed 
that the adoption of these recommendations will also conduce 
very materially to the safety of all who go down to the sea in 
ships. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 10th. 


Pig iron production is now on a basis of 23,000,000 tons in 
round numbers, against 19,000,000 tons in December. Exports 
of pig iron have increased somewhat, and prices are firm in 
view of a heavier spring demand. The trouble over ferro- 
manganese is increased by the action of the British Government 
relative to the prospective shipment of 5000 tons, which in 
consequence may be reduced to 2500 tons, to be delivered within 
the next thirty days. English offers are made for delivery six 
months hence at 78 dols., an advance of 10 dols. over current 
nominal price. A western road has placed a large order for rails 
with a Canadian mill at 26 dols. Other roads have ordered 
respectively 20,000 tons to Northern Pacific, 10,000 tons to Great 
Northern, with several other known orders. An Australian 
rail inquiry turned into an order in England. Russia is in the 
market for 10,000 to 15,000 tons light rails and track equipment. 
There is increased activity in all steel mills, wherein shipbuilding 
requirements are conspicuous. A reported order to the Cambria 
Steel Company is for 45,000 tons of steel for Russia for shrapnel, 
but at present writing cannot be confirmed. A Philadelphia 
shipbuilding concern has booked an order for two very large 
oil ships for the Standard Oil Company, in addition to five other 
ships recently contracted for. The volume of business is gradu- 
ally expanding. Among the week’s structural iron awards were 
one for a bridge in Cleveland, Ohio, and the Interstate bridge 
near Portland, Oregon, with quite a number of smaller orders 
aggregating 50,000 tons. The subway enterprise called for 
20,000 tons. The Pennsylvania Railroad is proceeding with 
extreme caution. It has ordered in all 12,000 tons at various 
mills for test conditions. Bars, plates and shapes have been 
advanced 1 dol. Copper mines in the Lake region have increased 
output considerably, and the additional output may affect 
omy buyers’ favour unless better shipping facilities can 

had. 








Motor Suip Fatstrria.-On Thursday, the 18th inst., the 
twin-screw motor vessel Falstria, built by Harland and Wolff, 
Limited, Glasgow, for the East Asiatic Company, Limited, 
Copenhagen, left the builders’ fitting-out basin at Govan and 
ran very successful trials in the Firth of Clyde. She is the first 
of two sister vessels under construction by the same builders, 
and has been built to the highest class of Lloyd’s Register. 
Her length over all is 381ft., breadth moulded 50ft. and gross 
tonnage about 4500, and she has excellent accommodation for 
a number of first-class passengers and the most modern arrange- 
ments for working ship and cargo. The Falstria, like so many 
other vessels of the East Asiatic Company’s fleet, is fitted with 
four-cycle Burmeister and Wain type Diesel motors. The owners 
were represented on the trials by Mr. C. Wittrup, superintendent 
of the line, who supervised the construction of the vessel. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be 
Branch, 25, Southampton-buildi 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 
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notice at the Patent-office of opposition to the grant of any Patent. 


obtained at the Patent-office Sale 
gs, Chancery-lane, W.C., at 6d. 





INTERNAL COMBUSTION ENGINES. 


January 8th, 1915.—LuBrication or INTERNAL CuomBUs- 
TION EnGrines, Société Anonyme des Etablissements 
Delaunay-Belleville, Saint Denis (Seine), France. 

The sleeve A of the cylinder B is formed internally with a 
series of grooves CC. A cylindrical box D is provided on the 
cylinder B surrounding the sleeve A. Packing E effects a fluid- 
tight joint. The chamber F communicates with a fan drawing 
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through the conduit G. The grooves C communicate with the 
chamber F by small orifices H more or less inclined and disposed 
in staggered formation. The suction of the fan produces a 
vacuum in the chamber F and the air drawn in through the 
orifices H carries away the oil which the fan absorbs and then 
supplies to the casing.—March 3rd, 1915. 


14,647. June 18th, 1914.—ImpROVEMENTS IN INTERNAL CoM- 
BUSTION ENGines, H. W. W. V. Collins, 8, Chester-road, 
Highgate, London. 

This engine is of the two-stroke type, in which the mixture 
previously drawn into the crank casing through a non-return 
valve by the instroke of the piston is transferred to the cylinder 
on the outstroke through a non-return valve in the piston and 
after combustion escapes through a mechanically operated 
exhaust valve. Within the crank case there is provided an 
inlet valve A having a spring tending normally to keep the valve 
on its seating. The piston B is fitted with an inlet valve C 
which is automatically actuated by the movement of the piston 
and the pressure on each side thereof. In the head of the cylinder 
is fitted an exhaust valve D which is actuated from a cam E on 
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a shaft driven at the same speed as the engine shaft. In operation 
the mixture enters the crank case through the valve A on the 
upward movement of the piston when the crank is in the position 
P, the exhaust valve and the inlet valve C being at this moment 
closed. On further upward movement of the piston the mixture 
already admitted to the cylinder is compressed until the crank 
reaches the point Q, when ignition takes place. The inlet valve 
A is closed when the crank reaches the point R. The expansion 
stroke now brings the crank to a point S, at which the exhaust 
is opened by the valve D. On further movement the inlet valve 
C is automatically opened at the point T and a fresh charge of 
mixture, already compressed in the crank case, is admitted into 
the cylinder and expels the residue of the burnt gases.—March 
3rd, 1915. 


TELEGRAPHS AND TELEPHONES. 


14,884. June 20th, 1914.—ImMPROVEMENTS IN OR RELATING 
To SparRK Gaps FOR RADIO-TELEGRAPHY, Emile Girardeau 
and Joseph Bithenod, of 10, Rue Auber, Paris. 

The spark gap arranged in accordance with the specification is 
particularly applicable to musical spark radio-telegraphic 
stations. The spark gap is constituted in the manner shown in 
the accompanying illustration, in which the tube T! and the 





plate P which constitute the electrodes of the spark gap proper 
are arranged in the interior of a tube T? of insulating material 
not connected by any ‘tubular socket with the blower. The 
inner and outer surfaces of the tube T! are simultaneously 
traversed by a vigorous air current and, particularly if this tube 
is sufficiently thin, no zone of reduced pressure exists at its 
active extremity. Experience demonstrates that the improve- 
ment thus obtained is considerable, particularly if the station 
is of high power. The diameter D of the plate P is not immaterial. 
Frequently it may be smaller than or equal to the diameter of 
the tube T! and its edges might be rounded off in such a manner 
as to facilitate the flow of the air. As regards the distance X, 
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it can be selected within wide limits according to circumstances, 
as its influence upon the blowing effect is appreciable. In certain 
cases the plate P or even the tube T! can be subjected to more or 
léss speedy rotations about their axes in such a manner as to 
render the wear uniform ; in this case the plate P might be pro- 
vided with protuberances or cut into sectors in such a manner 
as to cause the spark to pass in succession at all the points of the 
active edge of the tube T'. This improvement may be of great 
importance in very powerful stations, as experience shows that 
the wear of the plate is always insignificant and that it is only 
necessary to regulate the slow wear of the tube.—March 3rd, 
1915. 


TESTING AND MEASURING INSTRUMENTS. 


20,248. September 25th, 1914.—The Cambridge Scientific 
Instrument Company, Limited, of Cambridge, and William 
Herbert Apthorpe, of 40, Kimberley-road, Cambridge. 

A thermometer constructed according to the present invention 
is primarily intended for use when a wire of base metal of com- 
paratively low fusing point, such as copper, is the resistance. 
It is also advantageous, however, whatever suitable metal is 
used for the resistance in that the wire is wound non-inductively, 
and the turns cannot short-circuit. On the surface of a rod or 
tube of porcelain, steatite, glass, or the like, is cut a double 
nelical thread in which the doubled wire is wound so that the 
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current travels in opposite directions in adjacent spires and the 
winding is non-inductive. The surface of the rod or the tube 
carrying the wire is then coated by means of a brush or other- 
wise with a fusible electrically insulating material and the whole 
is heated until this material is fused to the surface. Since the 
glaze over the wire may be considerably thinner than the fused 
silica in the known construction, the thermometer may be even 
more sensitive to change of temperature than the known instru- 
ment is. When copper wire is the resistance and the tube on 
which it is wound is of unglazed porcelain, a suitable glaze is a 
leadless porcelain glaze of melting point below that of copper. 
The accompanying drawing is a sectional elevation of the 
porcelain tube A having a double helical thread BC, in which 
the double wire D is wound.—March 3rd, 1915. 


SHIPS AND BOATS. 


18,105. July 31st, 1914.—PRoputsion oF Suips, W. D. McLaren 
and G. M. Welsh, both of 124, St. Vincent-street, Glasgow. 
The object of this invention is to provide an arrangement of 
yeared turbine propelling machinery whereby the torque is 
transmitted to the propeller shaft through two independent 
spur wheels driven by pairs of turbines. The two gear cases A 
and B contain wheels driven by four pinions from turbines 
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C DEE, where C is a high-pressure turbine, D an intermediate- 
pressure turbine, and E E are two low-pressure turbines. Steam 
is admitted at F to the high-pressure turbine, thence by branches 
G to the intermediate-pressure turbine, and by branches H H 
to the low-pressure turbines. JJ are couplings between the 
rotors of turbines C D, and between the rotors of turbines E W. 
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These couplings are so designed that, while they prevent axial dis- 
placement, between the rotors coupled together, they admit of 
complete or partial rotational movement. This freedom is 
necessary as, on account of the torsional strain in the propeller 
shaft between the wheels in gear cases A and B, the pinions 
driven by the forward turbines must accommodate torsional 
displacement relatively to the pinions driven by the after tur- 
bines. The wheel in gear case A may be mounted on a hollow 
spindle connected to the propeller shaft by a suitable type of 
flange coupling K. Should it be necessary to cut any pinion 
out of action the turbine to which such pinion is coupled still 
remains effective, as when the pinion is removed the turbine may 
be made to contribute its torque to the pinion at the other end. 
Astern turbines are incorporated within the turbines E E and 
are supplied with steam through branches LL. M is a sluice 
valve chest which may be arranged with only one valve housed 
alternatively in branches N or P. In normal working the valve 
is in position N, but in the event of damage to either or both 
turbines C and D the valve may be moved to position P. Tur- 
bines E E may then receive high-pressure steam through a valve 
on branch Q and thus work independently of C and D. In the 
event of damage to either or both turbines E E the sluice valve 
may be placed in position P and the steam, after passing through 
turbines C and D, would then exhaust to the condenser vid 
passage N.— March 3rd, 1915. 
20,663. October 7th, 1914.—NavaL Destroyer Crart, John 
I. Thornycroft and Co., Limited, Woolston, Hants, and 
S. W. Barnaby. 

The object of the invention to secure protection in 
unarmoured war vessels, such as destroyer craft, that have oil 
fuel tanks beneath their decks. In such cases there is a possi- 
bility that the bursting above the vessel of a shell might cause 
incandescent splinters to be projected through the deck or sides 
into the tank, so that if the latter happened to contain an explo- 
sive mixture of oil vapour and air, such mixture might become 
ignited, with disastrous results. To obviate this it is proposed 
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to employ an arrangement of superposed tank compartments, 
the upper tank, which is of comparatively shallow depth, having 
its top above the water-line and the bottom below. The upper 
tank thus provides a shallow layer of oil, and should a splinter 
enter the lower tank it must first pass through the oil in the 
upper tank or the water surrounding the vessel, whereby it 
will become cooled. The layer of oil fills or nearly fills the upper 
tank, so that it will not contain an explosive mixture. The oil, 
when run from the upper tank to the lower one, may be replaced 
by water.— March 3rd, 1915. 


ORDNANCE AND ARMOUR. 


6312. March 12th, 1914.—A TRAVELLING OBSERVATORY FOR 
Horse oR FieLp ARTILLERY, Sir A. T. Dawson and G. 
T. Buckham, both of Vickers Limited, Broadway, West- 
minster, London. 

A and B represent the front and rear portions of the vehicle 
constituting the travelling observatory. C represents the upper 
section of a shield which has two tiers of ports fitted with shutters. 
D, the lower section of the shield, is provided with two steps E F. 
Observation can be taken from three different levels, viz., with 
the observer standing on the ground, on the lower step E, or 
on the upper step F. The top portion of the upper section of 
the shield may be hinged to the lower portion and the latter to 
the body of the front portion of the vehicle so that the shield 














can be folded down when travelling to form the lid of a box seat. 
The lower section of the shield is made in two parts, the lower 
part being hinged so that it can be folded upwardly for travelling. 
Horses may be harnessed to the front portion of the vehicle. 
G represents an observation platform carried by the rear portion 
of the vehicle. This platform is carried by a support H disposed 
within a tube J, which is pivoted at K to the rear portion of the 
vehicle. The platform can be raised by means of a winch or 
other suitable mechanism and can be rotated or traversed by 
worm or other convenient gearing. The platform G may be pro- 
vided with a ported shield L. Fixed climbing spikes M may be 
provided on the tube J and hinged spikes N may be carried by 
the support H.—March 3rd, 1915. 


TRANSMISSION OF POWER. 


6020. February 26th, 1914.—SHarr Bearinc, The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London, E.C., and F. Samuelson, 99, Clifton-road, Rugby. 

This is a thrust bearing capable of adjustment in a direction 


parallel to the axis of the machine. The shaft A rotates in a 
fixed bearing B of the self-aligning spherically seated type 
mounted on the stationary member G of the machine. A thrust 
bearing D is provided having suitable grooves which engage 
with collars E on the shaft. Both the self-aligning bearing and 











the thrust bearing are split on an axial plane. The thrust bearing 
has a screw thread C formed on its outer surface, which engages 
with a corresponding thread formed in the fixed bearing B. It 
is also provided with a set of teeth T which engage with a worm. 
The manner of adjusting the bearing is obvious.— March 3rd, 
1915. 


MISCELLANEOUS. 
5890. March 9th, 1914.—IMPROVEMENTS IN OR RELATING TO 
Devices FOR INTERMITTENTLY MAKING AND BREAKING 


E.ectric Circuits, Robert George Fyson, of 6, Salisbury- 
terrace, Renfrew, Scotland. 
The circuit-making and breaking device illustrated comprises 
a body or framework constituted so as to form a compartment 
or chamber B for the reception of mercury. The compartment 
or chamber B is provided with a screw plug or its equivalent C 
and an opening D which communicates with a second compart- 
ment or chamber E, which latter is made of non-conducting 
material and is secured to the body or framework. This 
second compartment or chamber E also contains a fluid con- 
ductor. An insulating partition G separates the compartments 
B and E and has a central opening therein which forms a valve 
seat and is adapted to be alternately opened and closed by a 
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valve H of non-conducting material so as to make and break 
contact between the fluid conductors in the compartments or 
chambers BE. The valve H is provided with a metallic valve 
spindle I which passes through a cap or cover J made of non- 
conducting material and secured to the chamber E. The spindle 
lis attached to, but insulated from a vibratory arm or its equiva- 
lent K, which is normally constrained in one direction by the 
action of a spring L and is adapted to be moved in the other 
direction by the action of an electromagnet, which may be the 
core M of an induction coil or other instrument, on a keeper N 
attached thereto. An adjusting screw P or its equivalent may 
be provided to limit the extent to which the valve H can be 
opened, and the screw may be made of non-conducting material 
or it may have a stud or the like P! of non-conducting material 
inserted in it where it contacts with the arm K.—March 3rd, 
1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents, 
which right, when acquired, can be retained after the war, 
and is specially compiled for THE ENGINEER by Lewis Wm, 
Goold, Chartered Patent Agent, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy proprietor 
the law does not apply. 


5, 


On each of the patents given below £68 have been paid in 
renewal fees. 


No. 21,959/03.—Valves; lift valves; packing, special methods 
of ; packing materials. The valve, which is attached to a screwed 
spindle in the usual way, is faced with a disc of asbestos or 
india-rubber encased in a shield of copper or other elastic material 
which will readily conform to the seating. To preserve the 
asbestos from the action of water it is enclosed in sheet lead 
before the elastic shield is applied. Weeren, H., Saxony. 

No, 22,171/03.—Bali bearings. A holder for the balls is 
employed in connection with a ball bearing. The holder com- 
prises an annular ring provided with yielding, bow-shaped pieces, 
which are bent so as loosely to retain the balls. The inner and 
outer walls of the bow parts are rounded off. The holder is 





arranged between the cup and the cone of the bearing. The 


holder may conveniently be stamped from a piece of spring 
metal, the bow parts being afterwards bent to the required shape. 
Instead of the bow parts being formed on the outer edge of the 
ring, they may be formed on the inner edge. Westebbe, W., 
Germany. 

No. 23,458/03.—Ordnance ;_ m-untinys. 
F., Germany. 

No. 23,587/03. Metal foil—-Bronze or other metal leaf or 
foil, for use in stamping or printing paper, leather, &c., is made 
by scattering the powdered metal over an adhesive layer on a 
glass or other smooth surface and then stripping off the com 
posite material when it is dry. The ground may consist of size 
and glycerine, mixed with a suitable colour, such as zine white, 
ochre, &c., and with albumen and water, being such as is used 
in the manufacture of thin sheets of colour. Oeser, E., Germany. 

No. 24,403/03.—Hydraulic presses, &c. Relates to controlling 
devices for hydraulic presses, stamping machines, sheariny 
machines, and the like, and consists in so arranging and actuatiny 
the valves of the charging and high-pressure conduits that the 
valve of one conduit is closed and locked before the other is 
opened to the pressure cylinder. Passage of water at high pre: 
sure to the charging conduit is thus prevented. Astfalek, W., 
Berlin. 

No. 24,788/03.—Hoists ; windlasses. Relates to automatic 
brakes, clutches, or self-sustaining gear for hoists or windlasse 
of the kind in which a brake ratchet wheel is clamped to the 
handle shaft between a disc and a screwed pinion under the pull 
of the load, and consists in rendering the action more certain 
by inserting between the shaft and the pinion or other part 
gearing with the winding barrel, a spring capable of turning the 
shaft in the pinion with sufficient force to clamp the disc when 
the handle is released. Krupp, Akt.-Ges., F., Germany. 

No, 24,789/03.—Gun carriages. The apertures in gun carriage 
shields, especially of those placed on the carriages near the 
breech end of the guns, are shielded by a forwardly projecting 
roof-shaped screen pivoted or rigidly secured to the shield. 
Krupp, Akt.-Ges., F., Germany. 

No. 25,250/03.—Vuleanite combs, &c. Relates to the manu- 
facture of india-rubber hollow combs and other objects, chiefly 
with a view to allow of vulcanisation after removal from the 
moulds. The half-moulds are lined with tinfoil, the material 
pressed in by covers, the covers removed, and the halves pressed 
together so as to form a single hollow article. ‘The article is then 
removed from the mould and vulcanised in its tinfoil coating. 
| Traun, H., Germany. 

No. 25,547 /03.— Explosions, preventing. Relates to means for 
| preventing explosions in vessels containing inflammable liquids. 
Scheuffgen, R., and Fabrik Explosionssicherer, Germany. 

No, 26,595/03.—Electric igniting apparatus. Relates to an 
electric igniting apparatus for lighting lamps, cigars, firing 
mines, and the like, which consists of a dynamo machine driven 
by hand and fitted with a sparking device and an oil lamp. 
Schaffler, K., and Jilek, E., Vienna. 

No. 26,770/03.—Making envelopes, paper bags, &c. Relates 
to a machine for making envelopes, paper bags, and the like, in 
which the folding and gumming is performed by a set of rollers. 
A device for separately guiding the blanks to the rolls is included, 
and also a device for adjusting the machine to envelopes of differ- 
ent sizes. Dunnebier, M. R., Germany. 

No. 26,775/03.—Tantalum, &c. Tantalum and other metals 
with high melting points are converted into homogeneous masses 
by first pressing or sintering the powder into a sufficiently 
coherent mass and then heating it until it melts by passing an 
electric current through it in an indifferent vacuum or atmos- 
phere. The metal may form one or both electrodes, preferably 
the positive if continuous currents are used. A large mass of 
metal may be placed near the arc or may form one electrode, 
to reduce volatilisation losses by its cooling action. This mass 
may consist of the metal to be melted, or of another metal, such 
as silver. Siemens and Halske Akt.-Ges., Berlin. 

No, 27,093/03.—Ordnance ; field carriages. The length of 
the recoil is shortened, as the gun is elevated, by the automatic 
reduction of the effective area of the passages in the brake 
piston. Rheinische Metaliwaren und Maschinenfabrik, Germany. 

No. 27,712/03.—Electric lamps; incandescent lamps with 
long metallic filaments which can be used in any position with- 
out detrimental variations in the length of the filament, are 
produced by winding in a zigzag manner, or otherwise support- 
ing the filament upon a series of holding devices at suitable 
distances apart. Siemens and Halske Akt.-Ges., Berlin. 


Krupp, Akt.-Ges., 








LAUNCHES AND TRIAL TRIPS. 

KARUNGA, twin-screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of the British 
India Steam Navigation Company, Limited, of London ; 
dimensions, 425ft. by 554ft. by 26ft. 2in.; to carry passengers 
and cargo ; engines, twin-screw triple-expansion ; constructed 
by the builders ; launch, March 17th. 

FALSTRIA, twin-screw motor vessel; built by Harland and 
Wolff, Limited, Glasgow; to the order of the East Asiatic 
Company. Limited, Copenhagen ; dimensions, 381ft. by 50ft.; 
to carry passengers and cargo ; engines, Diesel motors; trial 
trip, March 18th. 








Russian EqQuivaLent TABLEs.—We have received from the 
Central Translation Institute, Limited, of 265, Strand, a card 
giving Russian equivalents for British weights, measures, and 
money. It has been compiled from official sources and should 
prove very useful at the present and in the future, now that 
British trade with Russia is likely greatly to develop. The 
card is sold for one shilling. 

THE INSTITUTION OF AUTOMOBILE ENGINEERS.—At the annual 
general meeting of the Institution of Automobile Engineers on the 
10th inst. the annual report of the institution was presented. It 
showed a most satisfactory state of affairs, both from the 
financial and membership point of view. For the first time in 
the history of the institution the membership exceeds 900. It 
was also announced that Colonel H. C. L. Holden, who, on 
account of his duties at the War-office, had been unable to take 
up the office of president for the session 1914-15, had been 
re-elected president for 1915-16, Messrs. Alex. Craig, Max R. 
Lawrence, and Mervyn O’Gorman being elected vice-presidents 
for the session. 

WESTINGHOUSE MINIATURE RIFLE RaNnGE.—The miniature 
rifle range in the grounds of the works of the British Westing- 
house Company, Limited, at Trafford Park, Manchester, has, 
since the war, been considerably increased in size and efficiency. 
The history of this range is of interest. For many years past 
a small range had been in operation at the Westirighouse Club 
House, and it was well patronised by the members of that 
organisation. When the war began, however, it was found not 
to afford sufficient accommodation for all those who desired to 
use it, and this led to the building of a more ambitious range. 
No less than thirty-six men can shoot at one time on this range, 
ten at 25 yards and twenty-six at 50 yards. The cost of it, 
together with the rifles, telescopes, &c., was largely covered 
by voluntary subscription of the employees and a considerable 
part was built by them, and the Westinghouse Company itself 
gave financial assistance to the undertaking and lent the grounds. 
In order to prevent any interference with recruiting, passes 
to shoot on this range were only given to those men who for 
~ reason or another were ineligible to join his Majesty's 
orces, 
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The Government and Labour. 


WE are delighted to be able to record that 
during the last few weeks there has been progressive 
improvement in the relationship between workmen 
and employers, and it may reasonably be hoped that 
the troubles are now over—until the end of the war. 
This happy result is very largely due to the action 
ot the Government, which has at length decided on 
a clear course of action. On the 9th of the month 
Mr. Lloyd George brought a Bill before the House 
of Commons which practically puts all the works of 
the country in the hands of the Government. Control 
is to be effected by a body of capable men under the 
leadership of an industrial Napoleon—who has not 
yet been discovered. This Bill, which was rapidly 
carried through the House of Lords, has received the 
Royal Assent, and is now an Act of Parliament. 
Under it the Government has power to take over 
any works it wants, say what is to be done in them, 
alter the tools, and so on. Moreover, it appears that 
it will be responsible for wages and profits. A few 
days after this important measure had been passed, 
Mr. Lloyd George held a conference at the Treasury 
with some fifty representatives of trade unions and 
told them that complete co-operation of employers 
and workmen was necessary to make it a success, 
assured them that the Government proposed to 
a limitation on profits. A committee of seven 
appointed to lay a scheme for the settlement of 
disputes before the conference. That was done. 
The agreement, which covers thirty-five trades 
unions, is now before the members, and is practically 
certain to be ratified. It lays it down that there 
shall be no stoppages of work on munitions and 
equipments of war, that an advisory committee, 
appointed by the Government, shall represent the 
men in their dealings with the Government, and 
that trades unions’ regulations and restrictions shall 
be relaxed. 
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Labour Agreements. 


How far this measure may have effected 
disputes which were already disturbing trade, we 
cannot say, but it is noticeable that since it was 
passed, since Mr. Lloyd George’s conference, since 
a direct appeal by Lord Kitchener and the expression 
by Sir John French that more and more munitions 
were wanted, things have improved markedly. The 
Clyde strikers agreed to abide by the award of the 
court of arbitration, and the dispute was settled a 
week ago, the men getting a penny an hour more on 
time and ten per cent. more on piecework ; other 
outbreaks are in process of settlement. An important 
arrangement has been come to by the Amalgamated 
Society of Engineers and the Employers’ Federa- 
tion. It was set out in full in our issue of March 19th. 
It refers principally to the employment of non-skilled 
men on what is classed as skilled labour. The Society 
agrees to withdraw its restrictions, the Federation on 
its side promising to pay unskilled men so employed 
the ordinary wages of skilled men and to discharge 
them first when reductions become necessary. Indeed, 
the status quo is to be restored as soon as possible 
after the war. The employers also agree to reduce 
overtime as far as possible, and in any event to dis- 
tribute it over as large a number of workers as prac- 
ticable. Another important agreement has also been 
reached. It puts an end to the trouble of the ‘ broken 
squad,” and was made between the Shipbuilding 
Employers’ Federations and the Boilermakers’ and 
Shipbuilders’ Society. From these few notes it will 
be seen that there is a marked improvement, and 
though several trades, particularly coal mining, still 
give cause for some anxiety, there can be no doubt 
that the air is clearing. 


Germany’s Naval Losses. 


WHILE the Allied Fleets have suffered con- 
siderable losses during the month, the German navy 
cannot claim to have caused more than one of them. 
On the other hand, the British Navy has made one 
or two fairly important gaps in the enemy’s fleet. 
At the head of the list stands the light cruiser Dresden, 
the sole German survivor from the Falklands Battle. 
This vessel on the morning of the 14th was caught 
near the island of Juan Fernandez, off the coast of 
Chile, by the cruisers Glasgow and Kent and the 
armed merchantman Orama. After an action lasting 
only five minutes, during which she failed to inflict 
the slightest loss on the British ships, the enemy 
cruiser hauled down her flag. Her crew was saved, 
but before the men left they took steps, apparently, 
to explode the magazine, and sink their ship. Of 


the whole German fleet outside the North Sea when! 





war began, only one vessel, the Karlsruhe, has as 
yet not been definitely accounted for. But in the 
case of this vessel there is every good reason to believe 
that she exists no longer. There seems little doubt 
that she was wrecked some time ago in West Indian 
waters. One report says that she struck a reef, 
and being wedged fast was blown up by her crew. 
Some members of the latter, it seems, succeeded in 
getting back to Germany. How many submarines 
the enemy has lost during the month we cannot 
definitely say. On the 4th a French warship of the 
Second Light Squadron was in action in the Channel 
with a submarine of the U2 type. The enemy 
craft was hit by three shells. It disappeared, but 
whether for ever is uncertain. On the afternoon of 
the 4th twelve British destroyers took part in a hunt 
for the German submarine U 8. She was finally 
caught off Dover and destroyed, whilst her crew, 
numbering twenty-nine, was captured. Some indig- 
nation and considerable approval have been aroused 
in this country by the Admiralty’s decision not to 
treat these men as honourable prisoners of war. 
On the 10th the destroyer Ariel rammed and sank 
the U 12. Ten men of her crew were saved, while 
eighteen perished. On the 25th the Admiralty 
announced that “* it had good reason to believe that 
the German submarine U 29 had been sunk with all 
hands.” Several reports have been received from 
merchant vessels in which claims are made that they 
have rammed and sunk German submarines. The 
claim of the collier Thordis to have rammed a sub- 
marine on February 28th is nowaccepted as substan- 
tiated, and official recognition of the fact seems to 
imply that the destruction of the enemy’s craft is 
also regarded as established. 


The Allies’ Naval Losses. 


The only casualty inflicted by the German 
navy on the Allies’ war vessels is that of the armed 
merchantman Bayano. This vessel, it appears, was 
torpedoed by a German submarine on the 11th near 
the entrance to Loch Ryan, Firth of Clyde. She was 
a new boat, having a speed of 16 knots and a gross 
tonnage of 5948. She belonged to Elders and Fyffes, 
Limited, and was built by Messrs. Stephen, of Glasgow. 
As fitted for naval service, she carried a crew of 216. 
Of these, only twenty-six were saved. The operations 
at the Dardanelles have resulted in the loss of three 
battleships up to the moment of writing, namely, 
the Irresistible, the Ocean and the Bouvet. All 
three, it seems, were destroyed by floating mines, 
although it is possible that the Irresistible was also 
damaged by gun fire from the forts. The Inflexible 
and the Gaulois were struck by shells and had 
to retire for repairs. Among our merchantmen, the 
enemy’s piracy has proceeded with what even the 
Germans admit now is less success than at first was 
thought likely. For the four weeks ending March 
24th, the number of vessels sunk by the enemy’s 
submarines amounted to fifteen. The price paid for 
this has been the destruction of at least three of the 
attacking craft, so that the rate of exchange works 
out at five merchantmen for a submarine. From the 
military point of view, the price will be wholly ruinous 
to Germany. Hitherto we have had reason to believe 
that the Germans were employing against merchant- 
men. torpedoes of a less deadly and less costly nature 
than those used by them against warships. A new 
method of attack has now been brought into use as 
exemplified in the case of the steamer Vosges. This 
vessel on the 27th was chased for two hours by a 
submarine and was fired at twenty times with what 
is said to have been shrapnel shell. The submarine 
in the end gave up the chase, but her prey had been 
badly holed, and sank shortly afterwards while being 
towed to Milford. The chief engineer was killed by 
the firing and several of the crew were wounded. 
The fire of the submarine was principally directed 
against the captain’s bridge, with the apparent object 
of killing the navigating officers. 


The Dardanelles. 


THE magnitude of the efforts being made 
at the Dardanelles can be surmised by studying the 
list of ships engaged. Relying solely on official reports 
and leaving out of account the three vessels which 
have been lost, we find mention made of the follow- 
ing ships :—British: the super-dreadnought Queen 
Elizabeth, the battle-cruiser Inflexible, the battle- 
ships Lord Nelson and Agamemnon, Swiftsure and 
Triumph, Cornwallis, Queen and Implacable, Ven- 
geance, Albion and Canopus, Prince George and 
Majestic, the armoured cruiser Euryalus, the light 
cruisers Dublin, Sapphire and Amethyst, and the 
seaplane carrier Ark Royal; French: the battle- 
ships Suffren, Gaulois, Charlemagne, Henri IV. and 
Jauréguiberry and the armoured cruiser D’Entre- 
easteaux ; Russian: the light cruiser Askold. The 





presence of others is implied, although they are not 
named, and we know, too, that this formidable fleet 
is supplemented by destroyers, mine-sweepers and 
other craft. During the month actual bombard- 
ments on a serious scale were carried out on the 
Ist, 2nd, 3rd, 4th, 5th, 6th, 7th and 18th. The 
last-named date witnessed probably the severest 
attack, and it was on this occasion that the three 
battleships were lost. What damage was done to” 
the forts has not as yet been officially ascertained, 
but in the course of the earlier operations much good 
work was done against the defences of the Narrows 
One of the most notable features of the attacks has 
been the work of the Queen Elizabeth. This vessel 
on several occasions has bombarded the inner forts 
by indirect fire across the Gallipoli peninsula at 
ranges reaching up to 21,000 yards. On the 5th she 
fired twenty-nine rounds in this manner at three of 
the forts. The magazine of one of these, an important 
fort armed with two 14in. guns, was blown up, and 
the fort has not fired since. The exploit of the small 
cruiser Amethyst is also worthy of record. This 
vessel on the night of the 13th made a dash at full 
speed up the Straits as iar as Nagara—that is to say, 
almost to the inner end of the Dardanelles—where, 
if report be true, she cut the submarine telegraph 
cable. She returned safely,*but her casualities were 
heavy, amounting to twenty-three killed and thirty- 
seven wounded. Meanwhile, the Russian Black Sea 
fleet has approached the Bosphorus, and on the 28th 
carried out a vigorous naval and aerial attack on the 
forts at the entrance. 


Aeronautical Exploits. 


Two Zeppelin raids on Calais and two on 
Paris represent Germany’s principal exploits during 
the month in the employment of aerial craft as 
weapons of offence. All were quite abortive, except 
the Calais raid of the 18th, when eight refugees were 
killed and a Belgian hospital was struck. A German 
aeroplane visited Dover on the 20th, but departed 
hastily after dropping several bombs near a derelict 
on the Goodwins and two neutral vessels. The Allies’ 
aviators, on the other hand, have been very active 
and have achieved results of distinct military value. 
During the action at Neuve Chapelle on the 10th, 
British aviators dropped bombs on and destroyed 
the railway junctions at Courtrai and Mennin, and 
on the 12th the junctions at Don and Douai were 
served similarly. On the 7th six naval aviators 
carried out an air attack on Ostend. Two were 
compelled to give up the journey by reason of the 
petrol freezing. The others dropped eleven bombs 
on the submarine repair base and elsewhere and 
returned safely. On the 24th five naval aviators 
of the Dunkirk Squadron set out to attack some 
German submarines under construction at Hoboken, 
near Antwerp. The weather was thick at the time, 
and two of the machines had to return. The pilot 
of a third lost his way, came down in Holland and 
was interned. The remaining two reached Hoboken 
and dropped eight bombs on the submarines on the 
slips and on the neighbouring works. In all, five 
submarines were seen, and it is believed that two were 
considerably damaged. The works were observed 
to have been set on fire. The attack was carried 
out from a height of 1000ft., and was conducted in 
the face of a hot gun fire. 


Tool Steel Research. 


AN important addition to the literature of 
tool steels was made during the past month by Mr. 
Dempster Smith on behalf of a committee formed by 
the Manchester Association of Engineers. Mr. Smith 
has made a careful study of all the important tests 
which have been carried out since the advent of 
high-speed steels, and condensed his summary into a 
reasonable space, with observations of his own. 
Briefly stated, Mr. Smith does not find after all his 
research any conclusive agreement between past 
experimenters with regard to the relationship between 
the cut, speed and angle of tool, especially over the 
ranges commonly prevailing in practice. Under the 
ceegis of the above-named society, which has already 
done pioneer research work on the same subject many 
years ago, Mr. Smith intends to carry out further 
experimental work with the object of arriving at 
satisfactory conclusions. He has already conducted 
some original work at the Manchester School 
of Technology in conjunction with a Japanese 
assistant, Mr. H. Jinoya, with the object of studying 
the quality of finish produced by tools made of carbon 
steel and high-speed steel at different cutting speeds. 
The results of these tests were published in our issue 
of March 19th last, and seem to prove that at all 
speeds high-speed steel is more durable than carbon 
steel, that there is a quality of “‘ finish ’’ correspond- 
ing to each eutting speed, and that this quality, which 
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is independent of the tool steel used, diminishes as 
the speed of cutting increases, If Mr. Smith will | 
pursue his research far enough to enable him to| 
evolve some practical data suitable for posting up 
in the workshops he will confer a distinct benefit on 
mechanical engineering. 


Lower Ganges Bridge. 


THE opening by Lord Hardinge, Viceroy of | 
India, of the Lower Ganges Bridge, formerly spoken | 
of as the Sara Bridge, but in future, we understand, 
to be known as the Hardinge Bridge, took place on 
March 4th. Goods traftic had been running over the 
bridge for about two months previously, but this was 
the formal inauguration of its for passenger 
service. The conclusion of the scheme has been long | 
looked forward to by Europeans and natives in the | 
extensive district which the bridge will serve. Many 
years ago the Darjeeling tea planters did their best 
to get the bridge built and thus to put an end to | 
the wholesale loss and damage their tea suffered by 
transhipment and delay. Their efforts, moreover, 
were made not only in their own interests, but in 
those of their numerous coolies and other natives | 
who were brought at times to the verge of famine 
by the detention of their stores of food. The members 


use 








of the travelling public, too, were greatly incon- Cre es 
venienced by having to turn out of their train on | (1) Re-tightening of propeller nuts on board, new 
one side of the river and cross to another on the | hole bored up for stop pieces, zine caps fitted, awe 
. . | and staging erected and removed ‘ : 34 
opposite shore, often a very troublesome and lengthy | (2) Propeller blade straightened on board 6 8 9 
process, especially by night and in bad weather. | 3) Crosshead brasses for port and starboard engine 
Ty wee ; } : —_ ‘ , . examined on board 6 10 0 
ie bridge has been described and _ illustrated in | (4) Four fuel valve spindles and eet Serena 
THE ENGINEER from time to time during the progress »ieces for fuel valves for main engines. . 23.19 7 
of construction, the last occasion being in the issue (5) One piston stud for air pumps of the main engine: 5 
: ; : fag ' er site a ssid setacd) ground, white metal cast into the crosshead 
of October 2nd, 1914, in which a detailed account brasses of same and these bored out. 10 13 2 
was given } (6) One suction and one pressure valve for fuel pump 
= 7 | for main engine .. i rate hes O18 7 
(7) Seven plate liners for thrust bearin See 1 6 0 
(o) Pour exhaust valves repaired, eight new spindles s 
THE PERFORMANCE OF MOTOR SHIPS. | with loose seats and nuts made for auxiliary 
i FA engines a o>) a, oe 
eae ae aN eS eae - 1 (9) Fuel valves examined ‘and. repaired, " two new 
A FEW weeks ago THE ENGINEER, January 15th bottom pieces made for auxiliary engines 62 32 
we published a leading article under the above | (10) Two hardened fuel pomp pistons for auxiliary 
heading, in which we showed some scepticism in | “ ge : Me! 015 3 
i i i 7 < z s rs ‘ i gines .. .. 3 9 5 
dealing with figures put forward by Mr. Knudsen, (13) — pare on for eusiliary engines oe aed ) 
> . ae a a ree t 8 i ary zines mace 
of Messrs. Burmeister and Wain, relating to certain and fitted up on board Pe hee Lg ee 
comparisons between steam and motor ships on | (12) Two brackets for turning gear for auxiliary 
similar voyages. We also expressed “the hope that engines. i oe se ae ee 5 OM 
a ba av load uiiders 1 . - | | (14) Four thermomete r pieces Ss we, a 1 2 lo 
raptniaace—seautiinarx Msasaiicemmmaney and ow n¢ FS to place | (15) Filter for fuel oil altered on "board, examination 
at our disposal some more detailed information as | and joining of the filters, and three drain 
to exactly what repairs and renewals are required} || __ pipes somnare we oe ae oe 
to be carried out to marine motors after some months | ‘!®) Four filters for lubricating oi examined and 
» : : “ 3 | repaired, new metal gauze soldered on, two 
of running in actual service. Phat our hope would | new filter baskets, and two new funnels mado 
be so soon realised we hardly dared to expect, and EMMOP fas. o> fos % ec cha en oe eee 
that it has been is, we think, in itself evidence that | (17) Discharge pipe for bilge ‘pump made and 
pied ines! ofas 1 f if hes s joined on board Das ae ip Se 
some east of the claims put forward for the marine | (1g) Assistance an ie engine: fiom: eek pit 
motor can be substantiated. We have now received cleaned, : 3 4 2] 
from Messrs. Burmeister and Wain a long letter in | (19) Anchor eine fitted up on board, removal of 
which they deal in a very definite manner with the the motor for tak cing out broken foundation 
; ~ = aot : plate, a new one delivered and fitted up, liner 
points raised in our article. The particular points for foundation made and fitted up, motor 
which they challenge are contained in the follow- | erected and friction coupling adjusted . 1G 5 
. “2 al . . 1 (9 e x 
ing quotations :—(1) The motor ship took nine- | (70) Clutch gear motion dismounted for winch No. 6, 
tenn alawe doneer to do a3 ee lt 7, one winch shaft straightened, one new support 
ae eee ee ne eee ae QOMERCY @ Ey Son sare | made for bearing with new white metal, and 
more, even though her speed was slightly greater | the same bored out, enone with the old wd 
than that of the steamship.” 2) “A good | +i part. _ an Mh 9 5 
° 1(2 > > Si s ts 
deal of overhaul could, however, have been done | ) Motor armature rom the ieurin winches ta en 
= E “ : | ashore, new covering laid upon the winding 
during a stay of seven days in port, and this would | and new bandage for the commutator end, and 
still leave the author's statement perfectly true. the commutator ground and scraped 614 0 
; ee . | (99 aaa » whistle straightene ; 
(3) *‘ Nor are we told a word as to what renewals | (?2) Drawing rod for the whistle straightened. . 0 6 4 
and overhauls were necessary at the end of the various The total amount being €156 4 8 


voyages.” 

Taking No. 1, the builders say “The reason 
why the motor ship Siam lay so many days in har- 
bour was only owing to loading and discharging. 
The motor ship Siam was delayed in Antwerp on the 
voyage out ; she lay there from April 22nd to May Ist, 
during which time, you will remember, the ‘work 
in Antwerp harbour was stopped on account of a 
strike of the harbour labourers. On her return trip 
she discharged part of her cargo in St. Nazaire, 
while the s.s. Kina discharged her cargo in Glasgow, 
where unloading is carried out in a much shorter 
time.”’ We were quite prepared for some such reply, 
hut we wanted a definite assurance to that effect 
and we could not get it from Mr. Knudsen’s paper, 
which we were dealing with. The builders go on to 
point out that if engine repairs of a serious nature 
had been necessary they would, of course, if possible, 
have been postponed until the arrival of the ship at 
her home port, Copenhagen, as it is practically 
impossible as yet to find firms in many foreign ports 
which are capable of carrying out such repairs to a 
Diesel engine. The letter goes on, in reply to our 
two other remarks, to point out that at the end of her 
first voyage, which lasted for five and a-h: If months 
and covered a distance of nearly 28,000 miles,* the 
ship only spent six days in her home port, during 
which time her cargo was discharged, she was docked 
and the outward cargo taken on board. This alone 
shows that the repairs then undertaken could not 
have been of a very serious nature, but we can go 
further than this. We give below what we are 

* We have just learned that the forty days’ continuous run of this ship | 
has now been eclipsed by the M.S. Selene, built for the Anglo-Saxon 
Petroleum Company by the Nederlandsche Fabriek, and fitted with two | 


sets of Werkspoor four-cycle engines of a combined ‘indicated horse-power | 
of 2259. This ship covered the voyage from Panama to Tientsin in forty- | 





four days without calling at a port. 





informed is ‘a copy of the accounts for the repairs 
of the engines of the motor ship Siam after her first 


voyage.” 


cs. “a 
(1) Removed caps and screens, tested propeller nuts, 
zine fitted on the stern post and staging 
erected and removed ; oe Se 
(2) Propeller blades straightened « on board. 7 © 
| (3) Shoe for thrust hearing examined on board, made 
fourteen filling pieces for the shoes and cut 
oil grooves in sixteen sliding surfaces, cooling 
pipe repaired and cleaned and oil scooped 
away from the thrust bearing 16 12 0 
(4) All cross heads and guides examined < on board, 019 7 
(5) Pistons of main engines removed on board for 
examination . 16 13° (0 
(6) Seven manometers. removed, repaired and 
justified : a % a ae "oA 7. 3 
(7) Six exhaust valve spindles "repaired, east iron 
welded on, machined and ground together 
for the main engines athe mae & 2-3 
(8) One exhaust valve spindle repaired, ‘east. iron 
welded on, machined and ground together 
for auxiliary engine ee eo ee oe os O16 7 
9%) Broken springs removed, new ones made and 
fitted up for ventilation shutter for four 
winches oe ee 219 
(10) One defective bearing for wine h No. 2 removed, 
one new support made and arranged for the 
bearing with white metal cast in .. 0... eS ¥ 
The total amount for these repairs being .. {63 19 Lo 
After the second voyage, naturally the repairs 
were more extensive, but generalities are not what 


we want, and the following are the actual facts, as 
given by the builders : 


During the stay in port the ship’s engineers would, 
of course, be busy taking in fresh stores and would 
have some home leave, but they supervised and 
assisted in the overhauls and repairs, and the above 
costs may be taken as being additional to their pay. 
We think that in considering the cost of the upkeep 
of the Diesel engine—which is what we are trying to 
get at for the benefit of the shipowner—items Nos. 1, 
2, 9 and 10 on the first voyage should be eliminated 
from the above account as having nothing to do with 
the Diesel engine itself. With these deductions, we 
get a net cost for repairs to the main and auxiliary 
engines after 28,000 miles of running as £44 3s. 5d. 
Dealing in the same way with the account for the 


second voyage, items Nos. 1, 2, 19, 20, 21 and 22 
should be eliminated, when the net cost for the 
Diesel engines comes to a few shillings over the 


hundred pounds. With regard to the eliminated 
items, it should be remembered that the winches are 
operated by electric motors, and we are told that 
item No. 19 was due to a heavy sea breaking over the 
foe’stle when rounding Cape Horn. 

We are informed that all the work done at ports 
at which the ship stopped during the voyages con- 
sisted of taking out and examining exhaust and 
compressor valves, inspecting the bearings and so on. 
In short, just a general look round to see that all was 
in order. 

We are quite aware that the actual cost figures 
given are not of very great value, as the repairs were 
presumably executed at the works of the builders 
where they could probably be done much more cheaply 
than by a strange firm. The main thing, however, 


‘to our mind, is that we have here a categorie state- 


ment as to the nature of the repairs which were found 
to be necessary, and it is worth while looking into 


8 | 


these somewhat more closely. The trouble with the 
thrust bearing might equally well have happened with 
a steam engine, and it would almost have been faip 
to eliminate the item £16 12s. from the first voyage, 
One of the most striking things to our mind is that 
the pistons of the main engines were removed and 
examined at the end of the first voyage at a cost of 
only £16 13s., which at £1 Is. per cylinder we hardly 
think is enough to cover anything in the nature of 
renewals, and this would seem to be justified by the 
fact that there is no similar item at all at the end of 
the second voyage, whilst it would appear, from the 
statement, that the ship started on her third voyage 
without having had a piston out for examination at 
all. This is quite contrary to the practice which has 
been carried out with other four-cycle engine ships, 
and is, to our mind, one of the most striking testi- 
monies to the progress which has been made in the 
Diesel engine, especially having in mind the different 
| practice adopted with regard to steam engines even at 
| the present day. In addition to this, £16 odd does jot 
appear to us to be a heavy expense, seeing that sixtcen 
| pistons are involved, the removal of each of which 
lealls for the taking off of a cover and the breaking 
of pipe joints and the disconnection of a certain 
amount of valve gear. It must, however, be borne 
in mind that at sea it would not be the price element, 
but the time element which would be of vital impor- 
tance. Further examination of the two accounts will 
show that exhaust valve troubles seem to have been 
nearly overcome, as though six out of sixteen main 
exhaust valve spindles had to be repaired on the first 
voyage, none of the main exhaust valves were found 
to need attention on the second voyage, though the 
auxiliary engines gave more trouble in this direction 
jon the second voyage. In the second voyage other 
}troubles seem to have developed, and fuel valve 
spindles had to be replaced, and the reports of sub 








}sequent voyages will show whether this trouble is 
likely to be serious. The remainder of the items 


are only such little matters as are to be expected 
after every voyage; in fact, the general impression 
|}we gather from such a statement is that the repairs 
were very much less than would be expected on a 
| corresponding steamship, which would also have to 
show items for repairs to boiler plant, &e. Altogether, 
we think that the statement which we are able 
j}make above on the authority of the builders is one 
of the very greatest importance to shipowners at thie 
| present time, and will, taken in conjunction with 
the facts given in our previous article, lead them to a 
reconsideration of the question of the installation of 
four-cycle Diesel engines. 

There was one other point which was mentioned 
in our leading article on which the builders give some 
| information. They now state that they have succeeded 
in the Fionia, which has engines of 4000 indicated 
| horse-power, in reducing the lubricating oil consump- 

tion to 0,605 grammes per indicated horse-power 
|per hour. In considering the above figures, it 
| worthy of mention that Messrs. Burmeister and Wain 
| have now built fourteen motor ships of a total tonnage 
lof 109,500, having engines in the aggregate of 36,900 
| 


to 


is 


|indicated horse-power, while they have under con- 
struction twenty-three more motor ships, with 
|combined deadweight capacity of just over 200,000 
| tons, all the engines working on the four-eycle principle. 
| We learn that the fourteenth big motor ship built 
| by this firm, the Panama, has just carried out her 
ofticial trials. This ship has a deadweight capacity 
|of 9200 tons, and has two sets of four-cycle Diesel 
engines giving 3375 indicated horse-power, which 
give the ship a speed of 12.67 knots, the consumption 
| of Borneo oil being 0.146 kilos. per indicated horse- 
power per hour. 








TRAIN SeErvices.—Further restrictions in the train service 
have been made by someof thecompanies. It is not expected 
that any more trains will now be withdrawn by any of the 
companies, except where military requirements neces- 
sitate such a course being taken temporarily. The cus- 
tomary augmented service in the summer is not likely to 
be provided this year. 

A Boxwoop SusstiruTe.—Awn interesting sidelight 
on the way in which the influence of the war makes 
itself felt in the minor no less than in the greater 
trades is afforded by the present shortage and high 


price of boxwood. This wood is extensively used for 


wood engraving and for bobbins and shuttles in the 
textile industries. It is also employed for making 


measuring rules and certain musical and mathematical 
instruments and for general turnery purposes. Only 
a small amount of boxwood is obtained from the 
United Kingdom, and for many years past our supplies 
of true boxwood have been drawn from the countries 
bordering the Black and Caspian Seas. Several substi- 
tutes for true boxwood have, however, been introduced, 
and one of these, the Knysna boxwood (Gonioma Kamass/) 
has been exported in considerable quantities from South 
Africa. A species of true Buxus (Buxus Macowani) is. 
however, also found in South Africa, the trees occurring 
freely in the forests of the Transkei and other districts of 
the Cape Province. Samples of this boxwood, recentl) 
examined at the Imperial Institute, were found to be very 
similar in character and working qualities to true box 
wood. Technical tests were also made by several firms 
utilising boxwood for various purposes, and the general 
opinion, including that of leading wood brokers, was on the 
whole most favourable. The Imperial Institute has 
accordingly suggested to the Union of South Africa Govern 
ment that it would be well to place a trial shipment of 
this South African boxwood on the London market. 
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TOWING LOCOMOTIVES FOR THE PANAMA 
CANAL. 


WueEn the plans for the canal across the Isthmus 
of Panama were under consideration the consulting 
engineers foresaw that if large steamships were 
allowed to pass under steam through the upper locks 
they might break through the gates and plunge 


suffice to give a clear conception of the towing scheme 
in general. From the general lay-out of the Gatun 
Locks— Fig. 1—it will be noted that there are two 
ship canals, one for traffic in each direction, the 
channels being separated by a centre wall 6330ft. 
long. For the outer walls there are two sets of rails. 
One set is used for towing and the other for the return 
of the locomotives. On the centre wall there is one 


also serving to counteract the lateral component of 
the towline pull. The flanges on the rail are pro- 
vided only for cases of emergency, as with a norma 
pull of 25,000 Ib. on the towline the weight of the 
engine is amply sufficient to prevent its overturning. 
Three-phase 25-cycle 220-volt current is supplied to 
the engines from an underground conduit. In Fig. 3 
the T rails shown in black section form two legs of 
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down through those below. After careful considera- 
tion had been given to all possible methods of con- 
veying ships through the locks, it was decided to 
tow them with electric locomotives. Mr. Edward 
Schildhauer, electrical and mechanical engineer to 
the Isthmian Canal Commission, was called upon to 
get out designs for the system, and ultimately a con- 
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Approach Rack 
Fig. 2—RACK RAIL 








tract for forty towing locomotives was awarded to 
the General Electric Company, of Schenectady. 

In passing through the canal from the Atlantic 
to the Pacific vessels will enter the approach channel 
in Limon Bay, which extends to Gatun, a distance of 
about seven miles. Here they will enter a series of locks 
and will be raised 85ft. to the level of the Gatun Lake. 
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Pig. 3—-DETAILS OF CONDUIT 


They may then steam at full speed for a distance of 
24 miles to Bas Obispo, where they will enter the 
Culebra Cut, which is 9 miles long. Having covered 
this distance and reached Pedro Miguel, the ships are 
to enter a lock and to be lowered 30ft. Next they will 
pass through Miraflores Lake for a distance of 1} miles, 
and on reaching Miraflores they are to be lowered 55ft. 


Pig. 1—GENERAL LAY-OUT OF GATUN LOCKS 


return track, which serves for both towing tracks. 
Normally four locomotives traverse the lock walls, 
two in advance of the vessel and two behind. Some- 
times more than four locomotives are used, the 
number depending, of course, on the tonnage of the 
vessel. Cables extend from the locomotives and are 
connected to the port and starboard sides of the 
vessel, the lengths of the cables being adjusted by 
winding drums on the locomotives, so that they hold 
the vessel at or near the centre of the channel. The 
leading locomotives tow and the trailing engines 
keep all the cables taut. By changing the lengths 
of the rear cables the vessel can be guided, and by 
switching off the current on the motors so that they 
all slow down at once the vessel is brought to a stand- 
still, the rear locomotives acting as a brake. 

In the centre of the running rails is a rack rail of 











special construction and a similar rail is also provided 
on short portions of the return track so as to lower 
the locomotives safely from one level to the next, 
the steepest gradient being 44 per cent. A portion of 
the rack rail is shown in Fig. 2. A is the rail and B 
the rail approach. The part B is hinged at C and 
supported on a spring so that when a locomotive 
pinion engages with the portion B the latter is de- 
pressed. The teeth on this hinged section of the rail 
are smaller than those on the other part, and are cut 
away at the ends, the object of this construction 
being to make the pinion mesh properly and prevent 
excessive strain on the pinion and axle. After the 
locomotive has passed on to the portion A of the rail 
the spring D restores the portion B to its proper 
position. The rack rail is of the shrouded type, and 
each tooth space has a drain hole cast in the bottom 
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Fig. 4—SIDE_ ELEVATION OF LOCOMOTIVE 


in two locks, and will then pass out into the 
Pacific through an 84-mile channel. 

The main features of all the lock sites are identical, 
and a brief description of the Gatun Locks, dealing 
more particularly with the arrangement of towing 
tracks, ship channels, inclines, and approaches, will 


so that rainwater, &c., can run away through pipes 
or ducts set in the walls. 

Care has been taken to ensure that the locomotive 
cannot turn over. At the edges of the rails projec- 
tions are provided, on the underside of which thrust 
wheels attached to the locomotive run, these wheels 
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the three-phase circuit, and the third leg is formed by 
the track rails. A plough slides between the two 
T-shaped conductors and transmits the current to 
the locomotives. It passes between the slot opening 
in the conduit cover and is flexibly connected to the 
locomotive so as to enable it to follow irregularities in 
the tracks and crossovers, and so ensures @ continu- 
ous supply of power. 

The working parts of the locomotives are sup- 
ported by two longitudinal upright side frames 
Fig. 4—of cast steel, which are connected by trans- 
verse beams, these frames forming deep rigid trusses 
having upper and lower members connected by 
posts and diagonal braces. Each axle is driven by 























Fig. 6—-CLUTCH SHAFT 


an independent motor. A cast steel suspension 
bracket A—Fig. 5—is hinged at one end of the axle, 
and the bearings of the axle are secured in place by 
caps B having oil pockets. Parallel to the axle is a 
jack shaft C. A pillow block D supports a coun- 
tershaft H, which is also parallel to the axle. The 
driving motor E is supported on the horizontal plat - 
form, the outer end of which is supported at each 
corner by twe springs, so that the platform is allowed 
a certain amount of movement. The motor is a 
three-phase slip ring enclosed machine, and it is 
geared by a pinion and spur gear to the countershaft 
H, which carries a pinion meshing with the wheel F 
keyed to the jack shaft C. On the outer side of the 
spur wheel F—see Fig. 6—are clutch teeth, which 
engage with teeth K on the adjacent side of wheel G, 
which can slide on the jack shaft. At H is a dise, the 
central hub of which fits over the jack shaft. A rod 
I passes through the centre of the shaft and through 
the centre of the hub to which it is secured by nuts 



































Fig. 7—-DRIVING AXLE 


in such a manner as to allow the disc to rotate with 
the wheel and at the same time to cause it to slide 
the wheel axially when the rod I is moved. A pinion 
J—Fig. 7—is keyed to the driving axle and always 
meshes with the gear whee! G. Thus when the clutch 
teeth are engaged the motor drives the locomotive 
through the main driving wheels. 

This sytem of propulsion is only used when the 
engines are running without load and between in- 
clines. When an engine reaches one of the inclines 
between locks or when towing a ship the rack rail is 
brought into operation. At L—Fig. 7—is a rack 
pinion secured to a sleeve rotating freely on the 
axle, A gear wheel M secured to this sleeve meshes 
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with another gear wheel N—Fig. 6—turning loosely 
on the jack shaft. Clutch teeth O can engage with 
teeth P on the clutch Q. A two-armed lever ful- 
crumed on a bracket straddles the shaft and is pivoted 
to a collar riding in a groove in this clutch. This 
lever is connected by a link with one end of the lever 
R, turning loosely on the rock shaft S—see also Fig. 8. 





Fig. 8—-CLUTCH LEVER 


An elastic arm T is keyed to the shaft and engages 
with lugs onthe lever R and asecond arm U—Fig. 6—is 
also keyed to the shaft and is connected by a rod with 
a handle in the cab of the locomotive. The handle can 
be locked by a tooth and notched quadrant, and the 
other end of the lever R is pivoted to the rod I so 
as to throw out the clutch K when the clutch P is 
thrown in and vice versd. The elastic arm T serves 
to throw the clutches automatically. By moving the 
handle the springs are put under tension, and when 
the locomotive is started the springs operate the 
clutches automatically. The two rocker shafts at 
opposite end of the engines are connected by rods. 
Fig. 9 will help to make the principle of the clutch 
gear clear. 

Controllers in the cabs at each end of the engines 
control the two driving motors, the connections 

















Fig. S—MOTOR AND GEARING 


being such that the motors can be operated indepen- 
dently if desired. To each motor a powerful brake is 
fitted—see Figs. 10 and 11. On the motor shaft a 
brake dise or drum W is keyed, and on the periphery 
the brake shoes operate, these shoes being actuated 
by levers X. The movable core of the solenoid Y is 
pivoted to the long arm Z. A rod Z! connects the 
right-hand end of this lever with the other brake 


lever X. When the core of the solenoid drops 
it actuates the rod and levers in such a manner 
that the two latter are drawn together and 


the brake shoes are applied. The winding of 
the solenoid is in circuit with the controllers, so 
that when the current is turned on the solenoid 
is lifted and the brakes are released. When the 

















Fig. 10—BRAKE_ GEAR 


controller handle is moved to the first position 
the brakes are released without current being 
sent into the motors. In this way the con- 


trollers have been provided with a coasting step. 
But should the motor current be shut off either in- 
tentionally or accidentally the core of the solenoid will 
instantly drop by gravity and its weight will exert 
a powerful braking effect upon the levers and so stop 
the engine. It will be seen, however, from Fig. 10 
that the brakes can also be applied by hand. 

The winding drum shown at A in Fig. 12 is 





for, towing purposes, and is in the;middle of the 
locomotive. The hub B! is pivoted to the hub 
C! of a spider, which rotates upon the upper 
portion of a massive tubular column rising from a 
pedestal secured to the base-plate or floor—see 
Fig. 13. The upper portion of the pedestal is held in 
a brace D'!—Fig. 14—which is a heavy X-shaped 
casting fastened to the upper members of the side 
cross frames and to two of the cross beams. This 
brace fits the pedestal just below the shoulder D!— 
Fig. 12—on which the hub C! is stepped. The spider 
E! supports a circular rim with a horizontal upper 
surface and a flange F'. 

On the surface Q rests a flat, smooth bronze ring G 

















Fig. 11—TRACTION MOTOR—REAR VIEW 


and a second brass ring H' lies on top of a steel ring K', 
and is secured to a flanged follower J4. Sixteen studs 
project up from the ring F! through holes in a hori- 
zontal flange of the follower, and are encircled by 
strong springs, which abut between the flanges and 
nuts above the springs, and so press all these rings 
tightly together. The steel ring K! is secured to lugs 
on a flange L projecting downwards from the wind- 
ing drum so that the rings constitute a friction clutch 
between the spider and the drum. Inside the flange 
F! on the spider is a large internal gear M!, which 
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Fig. 12—SECTION OF CABLE GUIDE 





meshes with two driving pinions S', T!, secured 
respectively to two upright shafts U', V'—Fig. 15. 
Step bearings are provided for these shafts in the base 
of the pedestal, while the arms G''!—to be seen in 
Fig. 14—carry guide bearings for the upper portions 
of the vertical shafts. A worm wheel W!—Fig. 15— 
is clutched to the shaft U', and is driven by a worm 
on the shaft of the electromotor X!. This gearing is 
protected by a casing. A bevel gear Y! is keyed to 
the upright shaft V' and meshes with a bevel pinion 
on the shaft of the electromotor Z!. This motor is 
used for driving the drum at high speed when coiling 
up the cable that has been cast off, and it remains 
permanently in gear. The other motor, X!, is used 
for taking in the cable when it is attached to the load, 
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Fig. 13—VERTICAL SECTION OF COLUMN 


and the drum operates as a windlass or capstan. 
By reason of the greater reduction ratio of the gear 
through which it transmits its power it operates the 
drum at a much slower speed, and consequently with 
motors of approximately equal size a greater pull is 
exerted on the tow line than that obtainable with the 
other motor. When the drum is not in use the 
worm gear is disconnected from it. To accomplish 
this a clutch is provided, one member of which, A! 
—Fig. 16, see also Figs. 15 and 17—is splined to the 
shaft and the other member, B"!, is attached to the 





hub C!\—Fig. 15—of the worm gear, which is sleeved 
on to the shaft. 

A lever E’}—Fig. 16—is fulcrumed to a lug F! on 
the arm G"!!—-Fig. 14—and its other end is attached 
to a movable core or solenoid, which is connected in 
circuit with the motor Z', so that whenever the circuit 
of the latter is closed to coil up the cable rapidly the 
solenoid will lift its core and also the lever E!, thus 
throwing out the clutch of the winding motor. When 
the handle of the controller is on the first notch the 





























Fig. 14—PLAN OF PEDESTAL 


clutch is raised, and when transferred to the second 
notch the motor starts. Parts of the windlass are 
shown in Fig. 18. 

The guide which directs the cable as it is paid out 
or wound up is mounted to revolve on the axis of the 
drum. The hub of the bell is journalled on the 
upper end of the column A’—Figs. 12 and 19. 
One side of the housing is cut away to admit 
the cable to the drum and on each side of this 
opening is bolted one end of a frame, with box 
ends S'!—see Figs. 12 and 19—connected by two 
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Pig. 15—SECTION THROUGH WINDING DRUM 


parallel bars, one above the opening and the other 
below. Between the bars on either side are two up- 
right guide rolls, N'!. At each end of the frame arms 
extend down and support two rollers X™! on horizontal 
studs. These rollers are adapted to travel between 
the upper and lower flanges of a circular channel iron, 
fastened on top of the side frames and concentric 
with the column, and form a track supporting the 
other end of the frame, thus relieving the column of 
the weight. Stops R!'—Fig. 20—are fitted to the top 
of the channeliron to limit the angular play of the guide 





Fig. 16—CLUTCH MECHANISM 


member S!!1, ‘They can readily be taken off and the 
housing turned until the rollers N1! are on the opposite 
side of the locomotive, after which the stops can be 
attached on that side to limit the movement of the 
housing. 

The other guide member T™ is a radial casting 
having one end turning freely on the hub of the 
member S!41,_ A cap is provided at the top of the 
column and protects the joint and prevents the guide 
member from accidentally coming off. At the outer 
end of the member T!™ is an upright rectangular 
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frame U"™! carrying grooved sheaves V"!!, these also 
being one above the other—see Fig. 12. The edges 
of these sheaves are in close contact so that their 
grooves form an opening through which the cable 
The frame U!"' is supported on rollers 
\1u__Fig. 12—running on a_ track, and _ the 
guide member has an angular movement with 
respect to the member 8", which is limited 
by the frame U!!! striking the ends of the frame 
sU, When the cable is pulled either forward or 
backward from the middle position the swivel permits 
the grooved rollers V'!!—-Fig. 12—to move with it, 
and the guide member T!" swings also, so that the 
rollers V4"! continue to support the rope in line with 
the middle of the rollers N'! without being themselves 
subjected to any side strains. Any lateral stresses are 
sustained by the heavy guide rollers N!!, the cable mov- 
ing up and down between them as it winds on the 
drum. The cable guard is a steel casting having a thick- 
ness of gin. The diameter is 4ft. 6in., and the circular 
flange is 17in. deep. We are told that a number of 
casting firms in America pronounced this casting to 


passes. 














Fig. 17-—-1HE WINDLASS 


he beyond the ordinary open-hearth furnace. Even- 
tually the castings were produced in the General 
Electric Company's electric furnace. All other steel 
castings for these locomotives were made by the 
Wheeling Mould and Foundry Company, of Wheeling, 
W.Va. 

In order to resist the tendency of the locomotive 
to tip over when an excessive load is applied to the 
cable a stout rack rail is laid between the 
traction rails, and the two horizontal flanged wheels, 
Z"41_Fig. 15—are arranged between them. Each 
pair of running wheels engages opposite sides of the 
rack. These wheels are carried on heavy bars and 
the inner ends of these bars are pivoted to the base of 
the machine so that they can move horizontally. 
Their outer ends are engaged by strong springs, 
which give the necessary flexibility for smooth opera- 
tion. One of the most important parts of the loco- 
motive is the slip friction device, which consists of 
two special alloy rings mounted on the spider, as 
previously explained. Between these rings a steel 


The winding motor is a three-phase squirrel-cage 
machine and is rated at 20 horse-power. It develops 
ample power to take care of any sudden pull on the 
tow line up to 40,000 lb., the normal requirement 
being 25,000 lb. The average winding speed is 
12ft. per minute. The rapid coiling motor is per- 
manently geared to the drum and is of the same 
type, size and capacity as the winding motor. It is 
subjected to its maximum load when accelerating the 
| heavy drum to the high speed required for coiling or 
| paying out the rope, this being sixteen times the slow 

winding speed at full load, or about 200ft. per minute. 
The slow winding and the rapid coiling motors are 
| operated by similar controllers, and the circuits are 
electrically interlocked so as to prohibit the applica- 
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Fig. 19—CABLE GUIDE 


tion of power to either motor unless the controller 
of the other machine is in the “‘ off ’’ position. 

Each locomotive has a net weight of 86,000 Ib. and 
gross shipping weight of 92,500 lb. Each traction 
motor is of the slip-ring induction type and is rated 
at 75 horse-power, and by changing the gearing it 
is possible with these machines to make the locomo- 
tives travel at two miles per hour when towing and 
five miles per hour when returning idle. 

When the locomotive descends gradients the 
motors act as generators and return current to the 
line. The operating characteristics may be sum- 





























a == a Ss! 
pH in in ut ae } F Se Pp" 
n'a “eet oN" 
CHAI. sta 


M | m 


Fig. 22—CABLE GUIDING DEVICE—PLAN 


marised as follows :—When towing the speed can be 
accelerated from zero to two miles per hour, (2) when 
running idle the speed can be accelerated from zero 
to five miles per hour, permitting return trips at 
increased speed, (3) the windlass will pay out or 
wind in cable at the low rope speed at the full tow 
line pull of 25,000 lb. either with the locomotive 
running or at rest, (4) the windlass will pay out or 
coil in cable at the high rope speed and with the tow 
line taut, either when the locomotive is running or 

















Fig. 1S—WINDLASS DISMANTLED 


disc is fastened to the rope drum and the amount of ; when it is at rest. 


(5) An adjustable safety device 


tension on the tow line is adjusted by the pressure | fitted to the windlass enables the tow line pull to be 


between these discs, and is obtained by tightening | fixed at any predetermined value. 
In order, | 


the spiral springs on the clamping ring. 
therefore, to make the slipping tension of the tow line 
proportional to the pressure between the friction 


In practice the 
locomotives have fully met expectations. During 
the first three months of commercial operation of 


| 
| the canal from August 15th to November, 15th, 1914, 


discs, a rubbing surface having an absolutely constant | the cargo transported through the locks by the loco- 


coefficient of friction is essential. 


motives amounted to 1,079,521 tons. 








On page 332 four views of the locomotives are 
given. Fig. 21 shows four of the locomotives coupled 
to U.S.S. Severn, the two forward engines descending 
steep inclines. Fig. 22 is of special interest, showing 
as it does a trial tow. The water is at sea level, a 
condition that does not usually prevail, and the object 
of this trial was to show that the tow lines would clear 
the lock walls. Fig. 23 shows one of the locomotives 
being lifted by a crane in the General Electric Com- 
pany’s workshops, and Fig. 24 a locomotive about to 
ascend the incline leading to the top level of the 
Gatun Locks. 





THE RAILWAY YEAR. 
No. Hil.* 
THE ScorrisH COMPANIES. 


Tue receipts of the Caledonian Company amounted 
to £5,430,310 and the expenditure to £3,270,821. 
Miscellaneous receipts net-—-gave £156,353 and the 
balance brought in was £22,081. Interest, rents, 
guaranteed dividends, and other fixed charges took 
£919,504, and the balance, after carrying £22,507 
forward, allowed for a dividend of 3% per cent. for 
the year on the ordinary stock, with £22,307 carried 
forward. A year ago 3} per cent. was paid. During 
the past year £104,292 was expended on capital 
account, of which £9764 was spent on the remodelling 
of Stirling station, £63,325 on the Caledonian share 
of the cost of the reconstruction of Aberdeen joint 
station, £6208 on Ferryhill Junction remodelling, 
£3492 on Aberdeen goods yard—Caledonian purely 
reconstruction, £9492 on Port Glasgow station recon- 
struction, £20,488 on coaching vehicles, and £11,949 
on hydraulic cranes for Grangemouth docks. During 
the present year the sum of £86,000 is to be spent, 
which includes £17,000 for remodelling Carstairs 
station and £32,000 for a new engine shed at Balornock 
to replace the existing wooden engine shed at St. 
Rollox. The depreciation fund for railways stood 
at £155,342 and that for other businesses at £66,863. 
Ihe general reserve was £50,000. The report stated 
that the directors desired to take that opportunity 
of recording their appreciation of the services of Mr. 
J. F. McIntosh, M.V.O., who retired on May 28th 
last after fifty-two years’ service. 

The Glasgow and South-Western receipts were 
£2,198,467 and expenditure £1,421,044. Miscellaneous 
receipts—net-—-gave £45,968 and the balance brought 
in was £11,021. Interest, rentals, and other fixed 
charges took £235,581 and the balance allowed for a 
dividend of 4} per cent. for the year on the consoli- 
dated stock, with £21,973 carried forward. A year 
ago the dividend was at the rate of 5} per cent. and 
the deferred stock got $ per cent. per annum for six 
months. This year the holders of deferred stock 
receive nothing. The compensation for accidents 
fund amounted to £24,512, the depreciation fund for 
railways to £127,309, that for steamboats, including 
insurance, to £146,476, and that for other businesses 
to £71,717. The general reserve fund was £79,903. 
The amount spent on capital was £93,222, of which 
the principal items were :—Dalry and Wilwinning 
widening, £13,276 ; twelve third-class bogie corridor 
carriages, ten passenger brake vans, and sixteen milk 
and motor vans, £35,785; twelve third-class bogie 


| corridor carriages for Midland and South-Western 


Joint Stock—one-third of cést—£5279; and thirty 
30-ton swivel-bar bogie wagons, one 15-tom bogie 
well wagon, and twelve goods brake vans, £15,108. 
During the present year it is proposed to spend 
£89,600 on capital, of which £47,900 is for rolling 
stock. 

The Great North of Scotland took £598,607 and 
expended £338,454, leaving a balance, including the 
miscellaneous receipts net—and balance brought in 
of £278,962, as against £280,548 a year ago. The 
dividend was 3 per cent. for the year on the preferred- 
the same as a year ago—and | per cent. on the deferred 
stock, as against 1} per cent. a year ago. During 
the year £63,325 were spent out of capital on the 
Great North’s share of the cost of Aberdeen joint 
station, but credit for displacements to the amount 
of £22,500 was made in addition. The total capital 
expenditure was £52,734, and this year it is proposed 
to spend £18,500 on the Aberdeen joint station and 
£10,090 on other works. The accident imsurance 
fund stood at £1980, depreciation fund for railways 
£8320, depreciation fund for other businesses £22,334, 
and the general reserve £27,783. The report states 
that the Aberdeen joint station work is nearing 
completion. 

The Highland receipts were £650,049 and expendi- 
ture £400,716. Miscellaneous receipts—net—the 
balance brought in, and £2000 taken from reserve 
to meet the expenses—estimated at £7000—of the 
Carr Bridge accident, brought the total to £273,106, 
as against £275,694 a year ago. After paying interest, 
rentals, other fixed charges, and placing £4000 to 
special reserve, the balance allowed for a dividend 
of 2} per cent. for the year on the ordinary stock, 
with £16,349 carried forward. A year ago the rate 
was 2} per cent. The depreciation fund for railways 
amounted to £22,803, the hotels reserves to £8285, 
and general reserves to £5000. In addition to spend- 
ing £5000 out of capital on rolling stock this year, it 
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is intended to spend £10,000 out of revenue on new 
engines and £6600 on new coaching stock. 

The receipts of the North British Company 
amounted to £5,565,755 and expenditure to £3,289,852. 
Miscellaneous receipts—net—gave £91,873 and the 
balance brought in was £48,803. Interest, rentals, 
and other fixed charges took £879,196, guaranteed 
and preference stocks £1,078,827, and the balance, 
after placing £20,000 to general reserve and carrying 
£34,195 forward, allowed for a dividend of 3 per cent. 
for the year on the preferred ordinary—the same as 
a year ago—and of | per cent., as against 1} per cent. 
a year ago, on the deferred ordinary. The deprecia- 
tion fund for railways amounted to £206,974, for 
steamboats, including insurance £4916, and for other 


businesses £15,895. The general reserve fund was 
£192,378. The capital expenditure for the year was 
£344,509, which included £20,515 spent for the 


purchase of the Invergarry and Fort Augustus Rail- 
way, £168,319 on the construction of the Lothian 
Railways, £9117 on the North British portion of the 
cost of some East Coast Joint Stock, and £32,424 on 
twenty 30-ton gondola wagons, two hundred cattle 
wagons, and one 36-ton breakdown crane and runner. 
It is proposed to spend £402,000 out of capital this 
year, including £98,900 for the Lothian Railways, 
£51,600 on rolling stock, £16,900 for a new dredger, 
and £27,500 for a new steamer. 


THE IRtsH RaILways. 


None of the railways in Ireland are under Govern- 
ment control, and therefore the receipts and expendi- 
ture represent the actual figures, and the reports are 
given in full with none of the exemptions found on 
the railways in England and Scotland. 

The Belfast and County Down receipts were 
£192,747 and the expenditure £122,845, as against 
£187,908 and £123,450 respectively a year ago. The 
dividend was 6} per cent. for the year on the ordinary 
stock—the same as a year ago—with £8936 carried 
forward, as against £5921. The depreciation fund 
for railways amounted to £19,274, for steamboats 
£3814, and for hotels £9305. The general reserve 
was £39,261. Amongst the £4340 spent on capital 
during the year was a charge of £2000 for additional 
power in an engine purchased on renewal account. 
A steam road motor wagon and trailer cost £541. 
This is an additional road vehicle for use between 
Newcastle and Kilkeel. The receipts of the Cork, 
Bandon and South Coast amounted to £106,775 and 
expenditure to £65,985, as against £107,507 and 
£63,943 respectively a year ago. The dividend was 
at the rate of 3{ per cent. for the year on the ordinary 
stock, and £3827 were carried forward, as compared 
with 33 per cent. and £3529 forward a year ago. 
The depreciation funds were :—Railway, £500; 
Ballinphellic Ropeway, £1200; locomotive renewals, 
£1456. The reserve account was £2500. There was 
no expenditure on capital and none proposed. 

The Dublin and South-Eastern report says that the 
discontinuance since the second week in August of 
the London and North-Western day service between 
Kingstown and Holyhead, the cancellation of the 
Horse Show, and the decrease, owing to the war, in 
the tourist and pleasure traffic led to a reduction of 
£7983 in the passenger receipts. The goods receipts, 
however, increased by £5995. The gross receipts 
were £284,819 and the expenditure £174,733. Mis- 
cellaneous receipts—net—gave £7955 and the balance 
brought in £10,231. After paying interest, rentals, 
and other fixed charges and paying 4 per cent. on the 
consolidated preference stock, the balance allowed 
for a dividend of } per cent. on the year for the con- 
solidated ordinary stock, with £12,462 carried forward. 
A year ago £8000 was placed to reserve, the dividend 
was | per cent., and £10,232 were carried forward. 
The bridge renewal suspense account amounted to 
£1406, the worked lines suspense account to £69,000, 
and the general reserve to £2000. The Bray diversion 
lines cost £56,429 of capital last year, and were esti- 
mated to cost a further sum of £26,500 this year. 

The receipts of the Great Northern of Ireland 
amounted to £1,207,872 and expenditure to £770,276, 
_ and the net income with the miscellaneous net re- 
ceipts was £452,214, as against £457,631 a year ago. 
After paying interest, rentals, and other fixed charges, 
and 4 per cent. on the consolidated preference shares, 
the balance allowed for a dividend of 5} per cent. for 
the year on the ordinary stock with £60,459 carried 
forward. <A year ago the dividend was the same, with 
£44,723 carried forward, but in addition there was a 
bonus paid of § per cent. on the ordinary stock. The 
depreciation funds were: — Railways, £152,106; 
hotels, £14,190; general reserve fund, £125,000. 
Amongst the £89,247 spent last year on capital account 
there were £16,453 for five 4-4-2 tank engines, £8553 
for rolling stock, £5808 for buildings and £2621 for 
machinery for the Dundalk shops. The estimate 
for capital work this year is £93,000, which includes 
£15,000 for Dundalk new line, £3000 for carriages 
£31,000 for wagons, and £11,500 for Dundalk shops. 

The Great Southern and Western receipts were 
£1,651,227 and expenditure £993,083. Miscellaneous 


receipts—net—and the balance forward of £53,070 


made the income £741,685, as compared with £768,905. 
After paying interest, rentals, fixed charges. and the 
dividends on the guaranteed and preference stocks, 
the balance allowed for a dividend of 5 per cent. for 
the year on the ordinary stock with £69,900 carried 





forward. <A year ago the rate was the same, and the 
carry forward £53,071, but £50,000 was then put to 
reserve. The reserve fund amounted to £190,000. 
Of the £43,033 spent on capital account last year, 
£11,713 went in a new running shed at Inchicore, 
£10,958 in various ways in the Inchicore Works, and 
£5452 on a water supply at Waterford. This year 
it is proposed to spend £38,300, of which £15,000 are 
for 135 covered goods wagons and £5800 for 65 open 
wagons. The Londonderry and Lough Swilly Rail- 
way took £46,382 in receipts, against an expenditure 
of £29,022. After paying the fixed charges, appro- 
priating £1500 to reserves, and £3000 to renewals 
fund, and paying the guaranteed and_ preference 
dividends, the balance allowed for a dividend of 7 per 
cent. for the year on the ordinary stock, with £12,499 
carried forward. A year ago the rate was the same 
and £12,035 were carried forward. The general 
renewal fund amounted to £7508 and the reserve fund 
to £11,000. No capital was spent last year and none 
intended this. 

The Midland Great Western receipts amounted to 
£665,961 and expenditure to £428,565. The balance 
brought forward and the miscellaneous receipts 
net—gave a net income of £254,312, as against 
£257,396 a year ago. After paying interest, rentals, 
fixed charges, dividends on guaranteed and preference 
stocks, and placing £10,000 to general reserve, the 
balance allowed for a dividend of 2 per cent. for the 
year on the ordinary stock, with £17,132 carried for- 
ward. <A year ago the rate was 3 per cent. and the 
carry forward £7038, but nothing was put to reserve. 
The tourist motor car depreciation fund amounted 
to £1700, the general reserve fund to £22,000, and the 
permanent way renewal fund to £7000. Practically 
the only capital expenditure was £1116 on an hotel 
at Rosses Point, on which it was estimated £10,000 
would be spent this year. 

The receipts of the Sligo, Leitrim and Northern 
Counties Railway amounted to £30,832 and expendi- 


ture to £20,130, as against £31,206 and £21,007 
respectively a year ago. After bringing in the 


balance of last year and adding the miscellaneous 
receipts—net—and paying the fixed charges, the 
balance allowed for £3000 to be placed to renewal 
account and for 2} per cent. for the year to be 
paid on the C debentures. This was as last year, 
except that £596 were then placed to general reserve 
whilst nothing was so allocated this year. The 
balance forward was £963, as against £1590. The 
renewals fund amounted to £6054 and the general 


reserve to £1000. No capital had been spent nor 
was it proposed to spend any. The Strabane and 


Letterkenny Railway receipts were £6282 and the 
expenditure £3889. There was already a_ debit 
balance of £9216, and after paying £640 in dividends 
on the guaranteed shares held by the Donegal County 
Council and £60 on those of the Letterkenny Urban 
Distriet Council, the debit balance stood at £10,874 
at the end of the year. No capital expenditure had 
been made or proposed. 








POWER WITH BY-PRODUCT RECOVERY. 
By T. ROLAND WOLLASTON, M.I. Mech. E. 


Ir is common knowledge that we have in coal, not only 
potential energy in the form of carbon and other con- 
stituents convertible into heat units and thence into useful 
work, but also, and in addition, valuable chemical products, 
some of which may in many cases be secured as a clear 
set-off against the cost of the fuel used for power. With 
regard to the exact economic relation of by-product 
recovery to power generation there appears to be a consider- 
able amount of misunderstanding and confusion, even 
among experienced engineers, and it is the aim of this 
article to set forth in elear and simple form the true 
position of one of the most interesting branches of the 
subject. 

The development of prime movers in the form of the 
steam engine, the steam turbine, the gas engine, and the 
Diesel engine has been very rapid latterly. Prejudice 
exists in many quarters against all but the first of these ; 
but it is beyond question that each type of prime 
mover can be successfully installed to fulfil makers’ 
guarantees, and the prejudice referred to is unquestion- 
ably due to experiences which must inevitably be met 
during early stages of development of any invention. 
Troubles of this nature have been more frequent than 
they should have been in this country, as several engineer- 
ing firms have placed their new types upon the market 
without sufficient trial and experiment. They have 
indeed adopted the unwise course of educating themselves, 
or trying to do so, at their customers’ expense, and have 
thus brought good systems into bad repute. 

Let it be accepted, then, that the modern steam engine, 
steam turbine, or gas engine is a reliable motor if supplied 
with steam or gas, as the case may be, of suitable pressure 
and quality. Let it be further assumed that our steam 
engine or turbine will run on 14 lb. of steam and our gas 
engine on 75 cubic feet of producer gas per brake horse- 
power. These are quite reasonable figures, and the 
assumptions will enable us to leave the prime mover and 
to turn at once to consideration of the working media and 
their relative net costs of production. 

In obtaining by-products from coal in the course of 
power generation the intermediate process of gasification 
must, of course, take place. Broadly, there are three pro- 
cesses of gasification in common use, namely :— 

(1) Retorting for illuminating gas, with the gas yield 
as the chief consideration, and with coke, tar, ammonia, 
and sometimes light oils as by-products. 

(2) Retorting in coke ovens, with the coke yield as the 
chief consideration, and with gas, ammonia, tar, and some- 
times light oils as by-products. 





(3) Gasifying in producers with power or heating gas 
as the main product and ammonia and tar as by-products, 

It is with the last of these only that these notes are 
concerned, 

The most valuable by-product is ammonia, which, for 
simplicity of consideration, we may take as being produced 
in the form of the sulphate salt of commercial standard 
purity—24 per cent. ammonia. The average price of 
this commodity from 1900 to the present date, delivere«| 
f.o.b. English ports, may be taken as £12 per ton. There 
is every reason to believe that, following existing trace 
disorganisation, the tendency will be towards higher valucs 
in the future. 

The amount of sulphate obtainable from a given fuel 
is chiefly dependent upon the percentage of nitroge: 
therein, and the British coals available contain betwee, 
1 per cent. and 3 per cent., with 1.3 per cent. as a fair 
average. A notable feature is that the slacks and poorer 
qualities from a given seam are often quite as rich jn 
nitrogen as the better class material. If it were possil)|: 
to convert the whole of the nitrogen into sulphate of 
ammonia, coal containing | per cent. of nitrogen woul 
yield about Lewt. of sulphate per ton. Owing to tli 
excessive temperature at which coke ovens and retorts 
are usually worked much of the nitrogen is destroyed, ani 
yields of sulphate vary between 15} lb. and 23 Ib. per ton 
per L per cent. nitrogen. On the other hand, by the mos 
widely known producer practice—the Mond system—thi 
average yield of sulphate is about 70 1b. per ton of coal! 
containing | per cent. nitrogen, or, say, 90 Ib. per ton wit! 
1.3 per cent. nitrogen fuel. At £12 per. ton this means 
sulphate to the value of about 9s. 7d. per ton of cou! 
gasified. 

There will also be obtained approximately the sany 
weight of tar, worth perhaps 20s. per ton, so that the gross 
value of by-products obtained in every-day practice is 
well over 10s. per ton of coal gasified. When it is remem 
bered that at some collieries the cost of coal at the pit bank 
is less than 4s. per ton, the economic possibilities of thi 
system are obvious. 

The Mond system has been in use upwards of twenty 
years, and its owners, the Power Gas Corporation, Limited, 
of Stockton-on-Tees, have erected upwards of twenty 
producer gas plants to work under ammonia recovery 
conditions. Some of these are very large, capable of 
gasifying nearly 300 tons of coal per day, with a sulphat: 
yield worth £150 per working day. 

With such figures in evidence the question naturally 
arises : ** Why does not this procedure become universal ? * 
This question we will endeavour to answer, having in view 
throughout the line of development likely to ensue and to 
extend the field of operation. 

In the first place, it has been stated above that at high 
temperatures the nitrogen in the coal is partially destroyed. 
This occurs in the ordinary type of gas producer as used 
in steel works and the like. As a means of maintaining 
the fuel bed in the producer at a lower temperature and 
avoiding this loss, Dr. Mond arranged to put through his 
producers a large amount of steam along with the air 
blast. This steam is partially split into its components, 
oxygen and hydrogen, the former going to form CO and 
the latter remaining as H in the ultimate gas ; but a very 
large proportion of the steam undergoes no change other 
than superheating, and has ultimately to be condensed 
out of the gas. Broadly, the amounts of steam put through 
Mond recovery and non-reeovery producers are respec- 
tively, per ton of eoal gasified, 24 tons and 3 ton. 

The resultant analyses of the respective gases, as given 
in the makers’ catalogue are : 


Volume per Cent. (Saturated at 15 deg. Cent.). 
Non-recovery gas. Recovery gas. 
oe 23.0 «. % 11.0 


co ; ; is , 23.1 1 

H ars rs oe 17.0 : =) Wate 27.5 
> ae ee 3.0 3.0 
Cn Hon + benzol lo ae trace 
Peek nr: maey ph). Feed ae ES ae 16.5 
N + moisture : . EB.0) «: oe 42.0 
Total volume ; 100.0 100.0 
Total combustible 43.0 41.5 


It will be noted that Mond recovery gas is rich in 
hydrogen and low in carbonic oxide. For this reason it 
was formerly regarded with some degree of suspicion for 
gas engines, and even now there appears to be prejudice 
against it among those who use gas for high temperature 
furnace work, their aim being usually to secure as high a 
percentage of CO as possible in the gas. 

If Dr. Mond’s procedure—with excess put 
through his producers—is solely to secure gasification at 
low temperature, and if it may be implied therefrom that 
the excess steam plays no part other than this in giving a 
high sulphate yield, there ought surely to be other and 
preferable methods of securing that end. The author, 
who makes no pretensions to expert chemical knowledge, 
learns on inquiry that there should be no need for excess 
steam to effect the chemical reactions consistent with good 
recovery. 

If a producer gas having analysis more nearly in line 
with the first column above could be obtained along with 
a corresponding yield of sulphate of ammonia great 
advantages would accrue ; for example :— 

(1) The gas would have wider utility for both heating 
and power purposes. 

(2) The plant would be smaller and cheaper. 

(3) The cost of generating the blast steam, a factor 
which has militated more than any other against progress, 
would be reduced, if not wiped out altogether. 

Of this steam required for blast in a Mond recovery 
producer, say, 24 tons per ton of coal, some } ton is obtain- 
able from the cooling plant, leaving a balance of 1} tons 
to be separately generated .either by direct-fired or gas- 
fired boilers. Either method involves increased capital 
charges and labour costs, and the latter, while showing 
higher by-product yield, has a cumulative effect upon the 
capital and works charges. More gas is required to fire 
the boilers, therefore more steam to make the extra gas, 
in a sort of arithmetical progression which leads to figures 
distinctly surprising and startling to anyone preparing a 
scheme for the first time. 

Gas leaves the producer at an average temperature of 
550 deg. Cent. Before reaching the saturator, where the 
nitrogen is fixed, it has to be cooled down to about 80 deg. 
Cent. Down to, say, 150 deg. Cent., 7.e., a margin of 
400 deg. Cent., its heat is available for raising steam at 
70 lb. per square inch pressure. What better method of 
preliminary cooling could be adopted than that of making 


steam 
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the upper part of the producer into a boiler, thus at once 
eperating abundant steam, helping to keep the producer 
cool, and cutting out much intermediate and costly pre- 
liminary cooling plant. The same thing is done in effect 
in nearly every form of suction gas plant. 

It may be argued that the hot gases in the Mond system 
are to some extent utilised to superheat and super- 
saturate the blast. One’s reply to this would be: “ It 
is necessary to maintain the hot zones of the producer at 
only moderate temperature ; why not do this by abstract- 
ing heat usefully in superheating and super-saturation of 


” 


# 


the blast ? 

It may be argued, further, that the preceding paragraphs 
are mere speculations derived from ** Mond ”’ experience, 
but this would be only partially true, as several experi- 
ments have been made in this country and abroad on the 
stated lines, and one gentleman, Mr. Quintin Moore, in 
association with the well-known firm, Dowson and Mason, 
Limited, has patented and marketed such plant with quite 
considerable success, 

Mr. Moore’s producers are oval in cross section and are 
provided in their upper portion with an annular jacket, 
which is in effect a boiler. The oval section provides a 
means for radiating away the excessive heat of the lower 
fuel zones. An analysis of the result of working this 
apparatus, given in one of Messrs. Dowson and Mason’s 
pamphlets, shows that, when recovering ammonia equal 
to 90.5 1b. of sulphate per ton of coal, the total weight of 
steam used per ton of coal was one ton, of which about 
half was generated by the annular boiler and through the 
agency of waste heat. The gas analysis given is : 


Co , ; ; oe ‘ 13.4 
in ‘ ; 2 Pas 26.0 
CH, .. Reese siteae pars : 2.2 
COg .. ; : : ‘ 11.6 
j ; ; : ; 410.0 
Water vapouw . re ; : ; 1.8 


100.0 
46.6 


Total volume. 
Total ¢ ombustible 


No information is available with regard to the relative 
from which the foregoing analyses were derived, 
nor the relative efficiencies, nor is it suggested, as the 
figures might be taken to indicate, that the *‘ Moore ” 
producer necessarily gives better gas than the ** Mond.” 
The significant point is that the former, on a supply of 
half a ton of steam from extraneous sources, gave as good 
gas, with an equal ammonia yield, as the former, which 
required 1? tons of steam. The relative CO and H 
volumes in the two gases are worth noting. The author 
is of opinion that natural development will, as previously 
suggested, enable all the steam required for blast to be 
self-generated, and will, while maintaining or possibly 
improving the heat efficiency, provide better for 
example, in percentage of CO. 

So far as producer gas, with ammonia recovery, for gas 
engines or furnace firing is concerned, no more need here 
he said ; but when one has in view steam raising, there are 
other points to be carefully considered. Hitherto in the 
majority of cases in which boilers have been fired by pro- 
ducer gas the boilers, either of the Lancashire or water- 
tube type, have been already in existence and altered to 
gas firing. Such boilers are specifically designed for coal 
firing and are, of course, good designs for the purpose. 
But on changing to gas firing the results have generally 
heen disappointing, not so much on account of reduced 
heat efficiency as on account of decreased output. It 
well known that heating surface in boilers of this type 
varies in value in reference to location. For example, the 
flues immediately over and round the grate of a Lancashire 
boiler, coal fired, are responsible for a very considerable 
percentage of the total evaporation. When gas fired 
there is no equivalent for this, with the result that a given 
boiler which would evaporate 7000 lb. of water if direct 
tired will rarely evaporate more than 5000 lb. if producer 
gas fired. It was not designed for, nor can it be expected 
to fulfil, the purpose. Again, if one assumes that a reason- 
able boiler efficiency is 70 per cent.—i.e., that 70 per cent. 
of the heat units in the coal fed appear in the steam from 
feed temperature—in gas firing one can hardly expect 
more than 70 per cent. producer efficiency, so the total 
efficiency of combined producer and boiler will be less than 
50 per cent. But, on the other hand, given a good and 
constant gas, it is possible with specially designed boilers 
to get much higher efficiencies from gas than from coal, 
and, which is of vital importance, steadily to maintain these 
high efficiencies without difficulty. A gas-fired boiler 
has been made which gave consistently 98 per cent. heat 
efficiency, while by means of the well-known ‘* Bonecourt ” 
system 92 per cent. efficiency is guaranteed. Other 
adaptations of well-known boilers fitted with special 
burners are claimed to show from 85 per cent. to 87 per 
cent. heat efficiency. The ideal gas-fired boiler for works 
purposes is perhaps not yet available, but that it will 
come, and will show somewhere in the neighbourhood of 
90 per cent. efficiency, can hardly be doubted. Taking, 
again, the gas plant efficiency at 70 per cent., one may 
then expect a combined efficiency of about 63 per cent. 

The relative merits and demerits. of various prime 
movers in connection with ammonia recovery may now 
be compared. In drawing this comparison one may first 
state-—a fact that is almost obvious—that the advantages 
of a recovery system become more apparent as the size 
of the plant increases ; but the avowed object of these 
notes is to demonstrate that by-product recovery will 
be worth while in many power installations of ordinary 
size. Another point importantly affecting results is load 
factor, and this influence is twofold. First, as regards 
capital charges, these remain substantially the same no 
matter whether the plant is worked at full load for twenty- 
four hours per day or at half load for ten hours per day. 
Secondly, continuity of operation is important as affecting 
yield of by-products. 

To take an average case, therefore, a power plant of 
1500 brake horse-power is assumed working day and 
night, 7000 hours per year at average 1000 brake horse- 
power load. 


fuels 


gas, 


Is 


CasE |1.—Capital Costs. 
—— steam engines, high class, 
1500 brake horse-power_.. E 
Steam boilers and auxiliaries for same 
Buildings, foundations, and chimney 


aggregating 





£10,925 








Running Costs on 1000 Brake Horse-power Average 
Load at 2 lb. of Coal per Brake Horse-power. 


£ 
250 tons of coal at 12s. 3,750 
Olt and stores, say... a 375 
Labour, ten men, two shifts, Bb Bape 700 
Maintenance, 1} per cent. on £10,925 164 
Interest and ‘depreciation, 10 per cent. on £10,925 1,092 
Total running cost per annum £6,081 


Case 2.—Capital Costs. 
Gas engines aggregating 1500 brake horse- —_ with £ 


auxiliaries .. ns 9,000 
Pressure gas plant, 1 non- recov ery an 2,800 
Buillings and foundations 1,800 

£13,600 


Running Costs on 1000 Brake Horse-power Average 
Load at 1% lb. of Coal per Brake Horse-power. 


4375 tons of coal at 12s. 
Oil and stores, say 





700 





Labour, ten men, two shifts, at £70. 
Maintenance, 14 per cent. on £13,600 .. 0 .. 6... 204 
Interest and depreciation, 10 per cent. on £13,600 2. 1,360 
Total running cost perannum = .... ..) w.w. E 264 
Case 3.—Cuapital Costs. 
CGias engines aggregating 1500 brake horse-power with £ 
aux es . 9.000 
Recovery gas plant, “Mond sy stem, and exhaust boilers 5,400 
Buildings and foundations pa een Piereos 2,150 
£16,550 


Running Costs on 1000 Brake Horse-power Average 
Load at 1% lb. of Coal per Brake Horse-power. 





Dk. £ 
5000 tons of coal at 12s. 3,000 
Oil and stores, say . aie Baily 400 
Labour, fourteen me h, two shit's, at t70 980 
Acid, 201 tons at 35s. ‘ 4 
Handling sulphate at 6s. 8d. — 

Maintenance, 14 per cent. on £16,550, ‘say ase 250 
Interest and depreciation, 10 per cent. on £16,5: 50 2. 1,655 
6,704 

CR. 

By 201 tons sulphate at £i2 £2,412 
By 201 tons tar at £1... 201 
2.613 
Total running cost per annum £4,091 
Case 4.—Cuapital Costs. 
¢ 
Condensing steam engines as in Case 1 ‘ 6,500 
Ordinary boilers gas fired with extra boilers to make 
up for inefficiency and producer steam. 3.600 
Recovery gas plant, ordinary type, to fire all boilers 11,500 
Buildings and foundations el 3,300 
£24,900 


Running Costs on 1000 Brake Horse-power Average Load, 
say, to Raise 14,000 lb. of Steam Net per Hour for Powei 
with Additional Steam for Blast. 

Dr. £ 
13,200 tons of coal at 12s. ; 
Oil and stores, say . 
Labour, twenty men, 
Acid, 530 tons at 35s. ‘ 
Handling sulphate at 6s. 8d.. Fi 
Maintenance, 14 per cent. on £24, 900 


two shifts at {70 





rs 490 





Interest and ‘depreciation, 10 per cent. on £24,900 
£13,687 
Cr. 
By 530 tons sulphate at £12 Z 
By 530 tons tar at £ 5 530 
- 6,890 
Total running cost per annum £6,797 
CasE 5.—Capital Costs. 
£ 
Condensing steam engines as in Cases 1 and 4 F 6,500 
Special gas-fired boilers, 90 per cent. efficiency, to 
generate '° times as much steam as coal-fired boilers 2,625 


Recovery gas plant of proposed self-generating steam 


type ee et ee 
Buildings and foundations 





Running Costs on 1000 Brake Horse-power Average 
Load, say, to Raise 14,000 lb. Net Steam per Hour. 


£ 
4,167 
390 
120 
490 


DR. 

6945 tons of coal at 12s. per ton .. 
Oil and stores, say . ‘ay no ; 
Labour, sixteen men, “two shifts, at ¢ Se aan wa, Oe 
Acid, 280 tons at 35s... at saat -e: ae 
Handling sulphate at 6s. 8d.. 
Maintenance, 1} per cent. on €19,525 ‘ 
Interest and depreciation, 10 per cent. on €19,52 





£8,506 
CR. 
By 280 tons sulphate at £12 £3,360 
By 280 tons tar at £1 A 280 
3, 640) 
Net running cost per annum. . ¢4, 866 


The basis figures used in the above estimates will, 
is believed, be accepted as fairly in accord with average 
experience. Some rather interesting conclusions are 
suggested by these estimates. For example :— 

(1) Case 4 illustrates that a recovery gas-steam scheme 
on ordinary lines will not pay for low or moderate powers. 
The capital outlay is very large and the resultant running 
cost considerably higher than a simple steam scheme on 
ordinary lines. If, however, the coal were cheaper, the 
output greater, and the load factor better, analysis will 
readily show that this might be, and indeed has proved to 
be, a paying proposition. 

(2) Case 5 illustrates that with the improved type of 
gas by-product plant suggested and special gas boilers 
it would be possible, on 1000 horse-power average load, 
to beat any other type of power plant except an installa- 
tion of gas engines with recovery producers. If the sug- 
gested improved type of gas plant were used with the gas 
engine scheme it would show still better results. One has 
to remember, however, the strong prejudices in many 
quarters in favour of steam engines and turbines, and the 
admitted advantages of the latter as regards upkeep and 
overload facilities. Higher powers and load factor and 
cheaper fuel would again greatly improve the relative 
running cost figure. 

(3) In Cases 1 and 2, those of ordinary steam or gas 
power plant, the running costs may be taken approximately 
proportionate for any output. Mere increase in size— 
fuel cost and load factor remaining the same—would not 
materially affect the relative cost per horse-power. 








(4) For simple power plants of medium size, as, for 
example, at small electrical stations, cotton mills, and the 
like, working on low load factor or short hours, it would 
seem that by-product recovery schemes offer less induce- 
ment than might at first glance be imagined, though the 
author knows of one or two which show excellent results. 

(5) While from the above it is apparent that well- 
devised by-product recovery will show a fair return on 
outlay in suitable purely power plants, the chief value of 
the system comes in when power generation is associated 
with heating processes, as, for example, in steel and iron- 
works, chemical works, and the like. In industrial pro- 
cesses involving furnaces, stoves, kilns, or ovens directly 
fired by coal or coke, it may be broadly taken that a change 
over to producer gas firing from central plant will directly 
save 30 per cent. of fuel. Add to this a net by -product 
rebate of 4s. or 5s. per ton of coal consumed and the 
economy becomes obvious. 
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By Rev. Frederick J. Jervis-Sinith, 
Constable and Co., Limited. 
Price 14s. net.—This volume, the work of the late Rev. F 
J. Jervis-Smith, as edited and amplified by Professor 
Vernon Boys, should command considerable respect and 
attention from engineers. The author had a marked 
genius for mechanics and was for a considerable time in 
charge of the Millard Engineering Laboratory attached 
to Trinity College, Oxford. Dynamometry was an 
especially favourite subject of his, and in addition to mak- 
ing numerous inventions and improvements in the instru- 
ments and devices connected with it, he had for the best 
part of his life been collecting information and papers 
bearing upon the subject. He died in 1911 before his 
expressed intention of publishing his collected knowledge 
could be fulfilled. Professor Boys, his intimate friend, 
has carried the work to completion in‘a satisfactory 
manner. The subject is treated very fully. It is led up 
to by a discussion of friction with a chapter on planimeters. 
Thereafter brake and transmission dynamometers and 
torsion meters of practically every known type are de- 
scribed and their theory indicated. The book is written 
in a style which, if somewhat unusual in technical treatises, 
adds greatly to the pleasure with which it can be read. 


Structural Engineers’ Handbook. By M. 8. Ketchum. 
London and New York: McGraw-Hill Book Company. 
Price 21s. net.—This is a valuable, well-arranged and well- 
produced volume. The author is one of America’s recog- 
nised authorities in structural design, and this, his latest 
work, should still further enhance his reputation. The 
first portion of the book contains 600 pages and embodies 
a vast amount of useful information on all branches of 
structural engineering. Under this heading is included 
the design of roof trusses, mill buildings, office buildings, 
highway and railway bridges, retaining walls, bridge abut- 
ments and piers, timber bridges and trestles, bins, grain 
elevators, head frames for mines and coal tipplers. The 
second part extends to 280 pages, and gives tables, many 
of them original, of the properties of rolled sections and of 
columns, struts and chords built from them, as well as 
numerical data on the properties of rivets and riveted joints 
and other matter. This portion of the work might be 
improved, we think, by the inclusion in it of some reference 
to the British standard sections, but even without this the 
book as a whole should be of the greatest use to British 
structural engineers. 

Essays on the Life and Work of Newton. By Augustus 
de Morgan. Edited by Philip E. B. Jourdain. Chicago 
and London: The Open Court Publishing Company. 
Price 5s. net.—These three essays by the late Augustus de 
Morgan were written between the vears 1846 and 1855. 
They appeared respectively for the first time in * The 
Cabinet Portrait Gallery of British Worthies,” in the 
‘** Companion to the Almanac,” and in the “‘ North British 
Review.” The first is a biography of Newton’s life. The 
second deals with *‘ some recent (1852) discoveries relating 
to the controversy on the invention of fluxions.”” The 
third is a review of Sir David Brewster’s ** Memoirs of 
Sir Isaac Newton.” At this late date it is superfluous 
for us to say that the essays make most interesting reading 
to all having a liking for the history of scientific develop- 
ment. It is also unnecessary for us to add that de Morgan, 
while appreciating Newton’s greatness, was not blind to 
his faults, of which perhaps the greatest was his dread of 
adverse criticism. The essay dealing with the fluxions 
controversy charges Newton and the Royal Society with 
gross unfairness to Leibniz and makes piquant reading. 

Records of Railway Interests in the War. London: The 
Railway News, Temple-avenue, E.C. Price Is.—Our ecn- 
temporary is to be congratulated on its endeavour to set 
down a record of the part which railways are playing in 
the war. The public has ashort memory, and at the present 
moment undoubtedly requires a reminder of the prodigious 
and successful efforts which our railway companies have 
put forth since last August. The account as here unfolded 
suffers, perhaps, from a lack of continuity, but sufficient 
glimpses are given to enable us to form a just and appre- 
ciative opinion of the tasks which have been fulfilled and of 
those which have succeeded the first labours. The present 
publication is inscribed ** Part I.: British: August to 
December, 1914.” The larger part of the story has 
undoubtedly yet to be told, even if we confine ourselves 
to British railways. When it is all set down and when we 
have included in it the war record of the French railways, 
it will form a permanently valuable and interesting history 
of untiring energy and patience. 


Fleets of the World, 1915. London: Eveleigh Nash. 
Price 7s. 6d. net.—This volume is distinguished by the 
number and excellence of its illustrations. It is composed 
almost entirely of illustrations and tabular matter relating 
to the ships of the world’s navies. In the tabular portions 
the information given is satisfactory, but frequently rather 
incomplete. In our opinion the volume, while it cannot 
hope to rival certain accepted and old-established naval 
reference works, should prove of considerable interest in 
popular circles, 
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BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. VI.* 
A COMPLETE CEMENT WORKS EQUIPMENT.—No. I. 


Amone British firms which are in a position to 
equip in their entirety works for the manufacture of 
Portland cement is that of Edgar Allen and Co., 
Limited, of Sheffield. The accompanying table 

-see Fig. 36—shows in diagram form the various 
machines used in the different processes of manufac- 
ture, and we propose to refer to each of the various 
machines and apparatus in turn. Before we do so, 
however, it may be useful to those of our readers 


mills, in which a lesser quantity of water was employed, 
was passed through a series of stone mills, which 
were identical in form to those used in old-fashioned 
flour mills. The latter process was termed the semi- 
wet process because of the reduced quantity of water 
used. In any case, subsequent drying had to be 
resorted to, but the settlement in the ‘* backs ’? was 
not needed. When the drying on the drying floors 
was completed the mass had become cracked up into 
pieces of various size, which contained but little mois- 
ture and which were readily removed. These pieces 
were packed in kilns with alternate layers of coke 
and a small quantity of brushwood for kindling. 
In a kiln holding, say, 70 tons of dried slurry there 
would be 15 tons of coke. The burning process occu- 


Diagram Showing the Various Processes passed through by the Raw Materials in the Manufacture of Portland 
Cement by the Rotary Kiln System. 


DRY PROCESS. 


Limestone and Clay. 
| 


| 


Jaw Crusher Coal. 
Secondary Crusher Rolls 
Diying Drum Drying Drum 
Cembination Tube Mill or Ba | Grinding M:ll 
and Tube Mill 
Fan 


Mix-ng and Storirg Silos 


Rotary Kiin 


Rotary Cooler 


SEMI-WET PROVEsS. 


Chalk and Clay or Marl. Limestone and Clay. 
Chalk Rolls Jaw Cru her 
Wash Mil Secondary Crusher 
Combination Wet Tuba Mill or 
Wet Pall and Tube Mill 


Wet Tube Miil 


Slurry Separator S.urry Separater 


Slurry Mixing Tinks 


Slurry Pumps 


Combination Grinding Mill or 


Ball and Tube Mill 


Cemeat Storage 


Cement Packing and Weighing 


Fig. 36 


who are not familiar with the processes of cement 
inanufacture if we briefly allude to the systems of 
manufacture which have been used in the past and 
those which obtain at the present time. 

As originally made in this country, Portland cement 
was manufactured in the following manner :—Chalk 
and clay of the requisite composition were fed from 
hand barrows in the proper proportions into a circular 
pit and a large quantity of water added. The pit or 


wash mill, as it was termed, was provided with a 
central pillar on which revolved a spider with two or 
more arms, from which depended tines or paddles. 
The latter dipped down into the mill and acted as 
stirrers, so that3they not only broke up the lumps 
of clay and chalk, butZcaused a more or less intimate 
The resulting slurry 


mixture of the ingredients. 




















Fig. 37-EDGAR ALLEN’S C.I. FRAME STONE BREAKER 


found its way out of the wash mill through a sieved 
opening, and was subsequently led to what were 
known ‘“‘ backs,” which were shallow tanks or 
ponds in which the liquid was allowed to remain until 
the solids had settled into a stiff mass at the bottom 
and the supernatant water could be run off. The 
remaining material was then removed to drying 
floors, which were shallow tanks in an enclosed build- 
ing, over or under which were passed hot gases, either 
those discharged from kilns or from some other 
source, Subsequent improvements to this process 
were the treating of the settled slurry in ordinary 
mortar mills, and later still the slurry from the wash 


as 
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pied some 96 hours. The kiln took a day to cool 
and a day to unload, and some 30 tons of clinker 
would be obtained. This clinker, which was mingled 
with a good deal of ash from the coke, was in large 
lumps, which had to be broken up in a crusher, the 
discharge from which was ground up under mill- 
stones. In another development the raw material 
after preliminary crushing was thoroughly dried, 
then ground, and then mixed in the proper propor- 
tions. After slight damping the material thus 
obtained was pressed into briquettes, which were 
burnt in the kiln, as were the lumps of dried material 
from the drying floors. 

All the foregoing processes were improved as time 
went on, and various types of kilns were evolved. 
some of these being arranged to work continuously, 
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This in itself was a considerable advance, since the 
waste of heat which occurred when a kiln had to be 
cooled off for unloading was very considerable. 


| Moreover, space was saved, and the enormous area 


required for wash mills, backs, drying floors, and 
kilns of an old - fashioned cement works can be 
imagined. 

The foregoing is necessarily brief and sketchy, but 
it has been purposely made short, as the present series 
of articles is not intended to form a history of cement 


making, but rather to indicate in what directions | 


plant for dealing with all the processes in their present 
state of development may be obtained. During the 
last fifteen years the type of machinery used has 





undergone a radical change. Fifteen years ago the 
bulk of the raw materials and of the clinker wag 
ground in flat millstones as above explained, though 
there were one or two kinds of end runner mills in use, 
Nowadays the quantity of crushing and grinding 
machinery required in a works of given size has very 
largely increased. There have been two causes 
for this:—(1) The greater fineness to which both 
raw material and cement clinker have to be ground, 
and (2) the fact that the use of the rotary kiln has 
necessitated the grinding of considerable quantities 
of coal. Moreover, more is now required of the 
clinker grinding machinery, since the clinker from a 
rotary kiln is more difficult to grind than that from 
a fixed or chamber type of kiln. It was just about 
fifteen years ago that ball and tube mills first began 
to come into general use in this country, and they 
were shortly followed by the rotary kiln. The intro- 
duction of these machines effected what was practi 
cally a revolution in the methods of manufacturing 
cement, and though there are other types of kiln stil] 
in operation in thiscountry producing excellent clinker, 
it is safe to predict that for any new works which 
may be erected in the future the rotary kiln will 
almost certainly be installed—-unless and until some 
thing better is discovered to take its place. 

We can now proceed to discuss the machinery as 
supplied by Edgar Allen and Co., Limited, and in 
doing this it will be convenient to use the diagram 
shown in Fig. 36. In this the sequence of operations 
necessary to be performed with (a) limestone and 
clay (1) in the dry process and (2) in the semi-wet 
process, (b) with chalk and clay in the semi-wet 
process, and (c) coal, until the kiln is reached, is traced, 
and the various subsequent processes alluded to in 
their proper order. Let us first take the dry process 
with limestone and clay. It is to be supposed that 
the raw material has been quarried and brought into 
the factory by the methods best suited to the reigning 
conditions, and as regards these we would only remark 
that one of the most recent developments in cement 
menufacture has been the introduction of mechanical 
means for gaining and conveying the raw material 
to the point where cement manufacture commences. 
Intending cement manufacturers and those makers 
who still employ hand labour for carrying out thes: 
or some of these operations will do well to consider 
very carefully the question of substituting mechanical 
methods for it. The saving in working costs will, 
practically without exception, be found much more 
than to balance the initial outlay, which, of course, 
may be heavy. To this point we return in a later 
article. 

It will be observed that the first piece of apparatus 
mentioned under the heading, ‘‘ Dry Process—Lime 
stone and Clay ’’—is a jaw crusher. The machine 
manufactured by this firm is shown in Figs. 37, 38 and 
39. It is of the Blake type and differs but little from 
some of those which have already been described. It 
consists of a cast iron or steel frame A, in bearings 
in the sides of which is carried the shaft of a swinging 
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Fig. 33—EDGAR ALLEN’S SECTIONAL STEEL FRAME STONE BREAKER 


cast iron jawstock B. The frame A carries renewable 
and reversible jaw faces D and D! of Allen’s “ Im- 
perial ’’ manganese steel, the jawstock B having a 
renewable face E of the same material. The pitman 
F is carried on a shaft G, which itself is carried in 
bearings in the sides of the frame, and is fitted with 
an eccentric so that when it is revolved the pitman 
is raised and lowered once during each revolution of 
the shaft. Two heavy fly-wheels are keyed to the 
ends of the shaft G, one at each end, outside the 
frame, and to one of these is bolted a pulley J,a loose 
| pulley also being provided. There are toggle plates 
| K K? working in hard steel grooves LL and L* L' 
respectively, and the adjustment of the size to which 
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Pig. 33-EDGAR ALLEN’S SWINGING JAW STONE BREAKER 


means of a screwed pin and nut. 
which is spring controlled, is provided to ensure that 
the jawstock swings backward to its full extent after 
the forward stroke and thus to keep the toggle plates 
in position. After the explanation of similar crushers 
in former articles it will not be necessary to explain 
further the details of this particular machine, as the 
working is identical in each case. We may say, 
however, that when required these machines, to which 
the firm has given the name of “ Stag,” are made 
with steel frames, and that the frames can either be 
solid or in sections, as shown in Fig. 38, the latter 
being useful when the question of transport 
important. For ordinary stock purposes eight sizes 
of machines with cast iron frames are made, these 
having feed openings varying from Qin. by din. to 
24in. by Il4in. The smallest-sized machine has an 
approximate output of 2 to 3 tons per hour with a 
consumption of 6 brake horse-power, while the 24in. 
by 14in. size will deliver from 15 to 18 tons per hour 
and absorb some 30 horse-power. Of machines with 
cast steel sectional bodies the firm makes eight sizes 
for stock. The details of the various sizes are given 
in the table below. The approximate outputs given 
in the table are those for the various sizes of machines 
when crushing limestone to pass a 2}in. ring: 


Is 


Size of Approximate Brake Speed, revs. 
A output in horse- : 
machine. per min. 
tons per hour power. 
12in. « Gin. ... H eee 9 250—280 
12in. Yin. 44— 6 10 250—280 
ldin. 7in. 6 8 14 250—280 
20in. x 8in. 9 —}1 23 250—280 
20in. = 10in. 10 —12 25 250—280 
30in, x 18in. 18 —27 60 250 —280 
3 tin. 20in. 3) —35 80 250 
36in. 24in. .. 33 -—-40 90 2h0 


The firm is willing to quote for larger machines of 


both types than any of the foregoing. 


depends to some extent on the material dealt with 


A tension rod O, before being delivered to the grinding machinery | 


the material is crushed is made by means of the if not sufficiently small, may be first passed through | cube secondary crushers may not be necessary, but 
It will be observed | a set of crushing rolls such as are shown in Fig. 40. | 
that the wedge block is suspended from the frame by | The size to which the raw material should be reduced | 


where the pieces are larger than this it will certainly 
be found advisable to employ them, though there 
are works operating satisfactorily in which material 
of a good deal larger size than this is being fed direct 
to ball mills. The crushing rolls made by Edgar 
Allen and Co., Limited, are, as will be observed, of 
substantial construction ; the driving shaft is pro- 
vided with fast and loose pulleys and the drive is 
through single reduction toothed gearing. The two 
rolls are geared together by means of toothed wheels 


| of the same diameter. The depth of the teeth of these 


wheels is very noticeable. The shocks experienced 


|in working are taken up by the two sets of coiled 
| springs. 


The surfaces of the rolls may be arranged 
to suit the different material dealt with and the 
size to which it is desired to reduce the final product. 

When crushed sufficiently finely the stone has to 
be dried before further operations can be performed. 
The drying process is usually carried out in a rotary 
dryer, and the type of machine supplied by Messrs. 
Allen’s is shown in Fig. 41. The particular drier 
illustrated is 30ft. long and 4ft. 6in. in diameter. 
It is made of steel plates riveted together and is 
carried on two turned cast steel rings arranged one 
at each end of the shell and each supported by a pair 
of carrying rollers. Inside the shell and arranged 
longitudinally are bolted lifting irons. The function 
of these is to lift the crushed material as the shell is 
revolved and to let it fall as it reaches the top, the 
object being to keep the material moving and to 
expose as much surface as possible to the effect of 
the heat. The latter may be applied in various ways 
either inside or outside the shell. A quite usual method 
is to enclose the shell in a brickwork chamber and to 
employ a separate coal-fired furnace, but the gases 
coming from the kilns may be used for the purpose, 
in which case they are usually made to pass through 
the drier and thus to come actually into contact 
with the material passing through. The dryer is 


| arranged at an angle with the horizontal, so that when 

















Pig. 41—EDGAR ALLEN’S ROTARY STONE OR COAL DRYER 


The 


and has to be decided for each particular case. 


it is revolved the material gradually travels down 


question of whether the dry or the wet process is to ' from the inlet to the outlet end. The drive is brought 

















Fig. 40—EDGAR ALLEN’S CRUSHING ROLLS 


The material discharged from the jaw crusher | 
may either be taken direct to the drying drum or, 


be used must be considered. If the jaw crushers are 
set so as to deliver material not larger than 2}in. 


about by means of double reduction gearing acting 
on a toothed wheel arranged round the periphery of 
the shell. 

The next process after drying is grinding, and on 
the thoroughness with which this is carried out 
depends to a considerable extent the success of the 
finished product. Many different types of machines 
are employed in the process, and Messrs. Allen’s 
themselves make several forms. First of all, there 
are ball mills and tube mills, which perform the 
preliminary and fine grinding of the material respec- 
tively. The ball mill made by the firm is shown in 
Fig. 42 and a cross section of it is given in Fig. 43. The 
mill is relatively large in diameter as compared with 
its length. It is fitted round its periphery with hard 
steel grinding plates stepped as shown in the cross 
section. As the mill revolves the balls and the material 
being ground are taken round with the shell, and when 
they have reached a certain height they-fall together 
on to the hard grinding plates, with the result that, 
under the combined action of the percussion of the 
balls against the plates and one another and of the 
rubbing action of the balls, plates, and material, the 
latter is graduelly reduced to a fine state of sub- 
division. The grinding plates are perforated so that 
the material as it is ground may escape from the 
inner chamber of the mill. The material as it passes 
through encounters a further perforated plate or 


| check sieve, which is arranged all round the periphery 


and which only allows the finer matter to pass through, 
the rejected portions being again returned automatic- 
ally to the inner chamber as the mill revolves. The 


| material passing threugh this check sieve then on- 
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counters a still finer peripheral sieve, and the material 
which passes through it finally reaches the delivery 
spout of the machine. As in the case of the check 
sieve, the rejected matter is automatically returned 


to the interior of the mill to undergo further grinding. | 


Originally the grinding plates were cast in one piece, 
but they are now frequently made with renewable 
faces of manganese steel, and we understand that 
Messrs. Allen’s were the first to introduce this com- 


LABOUR AND WAGES. 


| 

| ‘THE Committee on Production gave the following finding 

| regarding the claims of Royal Dockyard workmen for an 
advance of wages last Friday :— 


Time Rares. 


(1) Shipwrights, fitters, boilermakers, smiths and other 
classes of mechanies, skilled labourers and all adult male 
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Fig. 42—EDGAR ALLEN’S BALL MILL 


posite plate either in this country or on the Continent. 

The side plates, which are of rolled steel in the 
larger sizes and of cast iron in the smaller sizes, are 
mounted on cast iron centres keyed to the main shaft. 
These sides are fitted with internal hard steel plates, 
which are secured by bolts and are renewable. The 
outer dust casing is constructed of steel plates in 
sections, with angle iron joints, so that the parts 
may be readily removed for examination. In Fig. 42 
one of the sections is shown removed, and with it 
sections of coarse and fine screens, so that one of 
the grinding plates is exposed. The top of the outer 
dust casing is fitted with an outer nozzle from whith 


the dust generated by the rotary action of the mill | 


may be arrested in a balloon or other dust-collecting 
apparatus instead of being distributed around the 











Fig. 43—-CROSS SECTION OF BALL MILL 


mill-house. For ordinary stock purposes four sizes 
of mill are made, the particulars of which are given 
in the following table: 


Sizes. 2. 4, 6. 8. 

Diameter of drum, in. 54 72 90 108 
Width of drum, in. ibe 36... 42 54 55 
Revolutions per minute... ... 36 31 27 24 
Avproximate B.H.P. required 6 15 32 40 
Revolutions of belt pulley 195 170 100 100 
Approximate charge of steel 

balls, ewt. at: Ges! ace ee Ee 2 ae 

A friction clutch can be fitted to the mill instead 


of fast-and-loose pulleys, this being in many cases an 
advantage. 








APPLICATION has been made to the Spanish Government 
for a concession for the construction and working of an 
electric tramway between the town and harbour of 
Valencia, 





employees of superior grades to labourers, but excluding 
clerical staff, 3s. per week. 

(2) Labourers and other employees of corresponding 
grades, 2s. per week. 

(3) Adult female employees, 2s. per week. 

(4) Apprentices and boys and girls, Is. per week. 

PIECEWORK. 

Increase of 74 per cent. on existing rates. 

These increases should come into force on and from 
Sunday, March 28th, 1915, and be independent of the 
increases approved by Admiralty Letter of February 23rd, 
1915, to take effect as from September 28th, 1914. They 
should apply to persons in receipt of allowances in respect 
of special or extra duties, but not to those in receipt of 
temporary augmentations of wages. The increases should 
be regarded as war wages, and recognised as due to and 
dependent on the existence of the abnormal conditions 
now prevailing in consequence of the war. 

It was stated to us most strongly by the representatives 
of the men that the present scale of overtime payment 
in the dockyards is a source of constant dissatisfaction 
on the part of the employees. We think that the reference 
to this Committee may not entitle us to give a finding 
on this matter, but we consider it necessary to state the 
opinion that it is desirable in the interests of the smooth 
and efficient working of the dockyards—particularly at 
this time when there is such active competition for labour 
between the Government establishments and the private 
yvards—that this grievance should be removed. 

In our view, the substitution of a revised scale of over- 
time payment would add more to the satisfaction of the 
men and to the relative attractiveness of employment in 
his Majesty’s dockyards than a decision to grant the full 


increase of wages recommended for and adopted by the | 


private shipyards, and we append a scale of overtime 
payment which has been arranged by and is acceptable 
to the Admiralty. 


If our suggestion on this matter is adopted, the revised | 


scale of overtime payment should come into force on and 
from the same date as our finding in regard to increased 
wages, 7.e., Sunday, March 28th. 

The rates of payment for overtime during the period 
of the war should be those shown in the revised scale under 
the heading of ** temporary ~ or ~ casual” overtime. 





SCHEDULE. 
Seale of Payment for Overtime, Night Shifts, d&c.: | Propor- 
tion of Ordinary Time Rates to be Paid. 

For 


“ ” For 
Pay toca fl = permanent” 
overtime. * overtime. 
On ordinary working days : 
(a) For all time worked between the ordinary 
time for commencing work and the 
ordinary time for ceasing work—i.e., for 
the time constituting the ordinary 
working day... .. .. .. +: «+ +. 1 1 
()) For all time worked within two hours 
b fore and two hours after, and exclu- 
sive of the ordinary working hours as 
eR ED 65 oes es ee 7 14 yi 
(c) For all time not included in (a) and (6) 1} 1} 
On Sundays : 
(d) For all time worked within the limits 
stated at(a)above .. .. 2. os a» 1} 1} 
(e) For all time worked outside the limits 
stated at (a) above Gey A 1} 
On holidays or days on which general lk ave 
with pay is granted for special purposes : 
(f) For all time worked : 
As at (a). : 1 1 
As at (b).. 14 14 
As at (¢).. ae Ca ee 1} 14 
In addition to the pay ment of an ordi- 
nary day's wages for the holiday. 
For nighs shifts : 
(g) Throughout for time worked .. .. . 14 5 _ 


* j.e., overtime of an occasional nature, and not regularly worked by the 
same men under normal conditions. 
(Signed) G. R. ASKWITH. 
Francis J. S. Hopwoopn. 
GEORGE §S, GIBB, 
H, 


J. WILson, Secretary. 


THe award made last week granting the Clyde engineers 
an advance of Id. per hour on time rates and 10 per cent, 
on piece rates has not given satisfaction to the men, and 
an agitation is going on in favour of making another 
demand. Last Friday night the shop stewards of the 
Amalgamated Society of Engineers met in Glasgow to 
| discuss the award. Much dissatisfaction was expressed, 
[no only because the increase was considered too small, 
but because it was only given as a war bonus, whereas 
| the men had claimed the right to a permanent increase 
| upon the termination of the three years’ agreement anc 
entirely apart from the war conditions. A proposal was 
made in favour of pressing for a permanent advance, |ut 
it was decided first to seek the opinion of the Executive 
Council. The probability is that there will be an applica- 
tion for a further advance within a few days to bring the 
engineers’ ordinary rate yp to the 10$d. per hour paid 
to most other sections of skilled labour. 


In the Shettield district, where the engineers and allied 
workmen are sharing in the general advances conceded 
in their lines, the following agreement has been arrived 
at regarding the wages of the steel smelters :—The pay 
ment of a war bonus of an amount equal to 5 per cent. on 
the weekly earnings, with a minimum of 8d. per shift 
to those men whose weekly earnings amount to less than 
40s., and a minimum of 10d. per shift to those men whose 
weekly earnings amount to 40s. or more, such bonus to | o 
retrospective from March Ist, 1915, and to be payalile 
during the continuation of the present war. 


In the coal trade conditions are most confused. The 
Miners’ Federation demand for a special wartime advance 
of 20 per cent.—a demand additional to that for new 
agreements—was presented to the Mining Association 
last week. In reply, the secretary, Sir Thomas R. Rat 
cliffe-Ellis, has pointed out that there is no association 
or body of coalowners to deal with any general wage rate 
or advance applying to the whole country ; that negotia 
tions can only be conducted with the district associations ; 
and reminding the Miners’ Federation that constitutional] 
there can be no change until existing agreements terminat: 
at the end of June. It is reported that the majority of th 
coalowners will firmly resist either one or both of the 
demands put forward—the one being for new agreements 
to carry higher wages from July Ist for a period of years 
than have ever been paid in the history of the trade, and 
the other for this 20 per cent. war advance immediately 
and additionally—but as the miners are persuaded that 
they are entitled to push both demands, it seems that the 
Government will shortly be called upon to arbitrate. 





In Northumberland the Joint District Board has made 
good progress towards the revision of the rules and regula 
tions governing the minimum wage rates which have 
caused so much friction in the past, and it is expected 
that at the next meeting on April 10th the work will 
be completed and the revisions signed by both sides. 
This week the Northumberland Wages Board, which 
regulates rates according to quarterly ascertainments on 
a sliding scale principle, has raised wages by | per cent., 
the audit showing that the average selling price for the 
three months has been 9s. 3. 87d. per ton, against 9s. 2. 37d" 
in the previous quarter. This brings the county wages 
to 48 per cent. above the 1879 basis. 





In South Wales, besides the movement for higher wages, 
there is a rather vexed dispute about safety lamps. This 
has been going on for a long time, and apparently is far 
from settled yet. In the early days of the electric safety 
lamps the coalowners agreed to pay an extra 7} per cent 
to men using them instead of naked lights. The owners 
now claim that such improvements have been effected in 
the safety lamps that the men are no longer entitled to 
extra payment in respect of these lamps, and in some 
cases the payments have been discontinued or reduced. 
But the miners demand continuance of the special pay- 
ment. A conference on the question was held last Saturday 
The non-unionist difficulty 





| 
| 


| but no decision was arrived at. 
has also cropped up again in South Wales, and at one 
colliery 2000 men have come out on strike. 


| 








The following 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 
| is a list of Council nominations for election to the vacancies on 
| the Council of the Institution of Electrical Engineers : —Presi- 
| dent (one vacancy), Mr. C. P. Sparks; vice-presidents (two 
vacancies), Dr. A. Russell and Mr. R. T. Smith: honorary 
treasurer (one vacancy), Mr. R. Hammond ; ordinary members 
of Council : Members (five vacancies), Mr. W. A. Chamen, Mr. 
H. Dickinson, Mr. H. W. Firth, Professor T. Mather, F.R.S., 
Mr. H. F. Proctor, Mr. G. 8. Ram, Mr. W. Slingo, and Mr. A. H. 
Walton ; Associates (one vacancy), Mr. J. Hunter Gray. We 
may add that it was the unanimous desire of the Council to 
nominate Sir John Snell, the existing president, for a second 
year of office, but that he expressed a regret that for reasons of 
health and on account of the claims of his professional work he 
would be unable to accept nomination. 





LUBRICATING LOCOMOTIVES IN MoTION. —The action of driver 
Caudle, who figured prominently in the Aisgill accident of Sep- 
tember, 1913, in leaving his footplate and going round the front 
of his engine to fill up the lubricating cups will be remembered. 
When the Departmental Committee on Accidents to Railway 
Servants was sitting last July, Mr. J. H. Thomas gave evidence 
on behalf of the National Union of Railwaymen, and he men- 
tioned this question of having to leave the footplate for the 
purpose of seeing to the lubrication. Just about this time a 
driver on the Caledonian Railway, whilst his train was running 
at high speed, slipped from the engine in returning to the foot- 
plate after inspecting an oil cup that had been giving trouble. 
| The man was rather seriously hurt, but is now back at work 
| on his old job of express driving. Mr. Main inquired into the 
| accident, and in his report he says that under the circumstances 
| the driver should have stopped the train and done what was 
| 
| 
| 
| 





needful while the engine was at rest. Enginemen are, however, 
disinclined to take this course, although Mr. Main was assured 
that beyond the fact that a report of the occurrence would have 
| been called for, no further notice would have been taken of the 
|incident. During the year 1913 there were forty-six cases of 
| accident—five of which were fatal-—occurring to enginemen when 
absent from or leaving the footplates of engines in motion for 
various purposes. Only five of these, however, none of which 
were fatal, were in any way concerned with lubrication. It 
would therefore appear, remarked Mr. Main, that the want of 
provision to lubricate the various parts from the footplate is 
not by any means the most serious cause of such accidents. 
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RAILWAY MATTERS. 


Tue Brazilian Chamber of Deputies has authorised the | 
Government of Brazil to contract with the concessionaires 
of the Paraguayan North-Eastern Railway for the pro- 
Jongation of the lines of the company so that they will 
connect with those of the Brazilian railway system. This | 
will mean direct railway communication between Asuncion 
and Rio de Janeiro. 

Some results of a year’s working of the electrification 
of the Butte, Anaconda and Pacific Railway have just 
been published and show that the total saving from 
locomotive performance alone is at the rate of 237,581 dols. 
per year, to which should be added the credit of handling 
an inerease of traffic at the rate of 13,938,136 ton-miles 
per year, or 8.77 per cent. more than was handled by 
the steam locomotives during the period compared. The 
work was described in THE ENGINEER for April 24th, 1914. 





IN reporting on a fatal accident to a platelayer in 
Mansfield-road tunnel, Nottingham, on the Great Central 
Railway, the assistant inspecting officer of the Board of 
Trade said that he attributed the accident to the dangerous 
practice of allowing men with very little experience of 
tunnel working to walk about the tunnel. During the 
past four years four accidents to permanent way men had 
occurred in this tunnel, and in every case the injured men 
had been employed in connection with relaying operations | 
and were not members of the regular tunnel gang. 

We learn from the Railway News that at the Stratford 
works of the Great Eastern Railway, Mr. A. J. Hill has 
in hand an ambulance train, consisting of five ward cars, 
two kitchen cars, and one pharmacy car, intended for 
service in France, and presented by the United Kingdom 
Flour Millers’ Association. The train of eight coaches 
is 428ft. long. Each coach for the wounded will accom- 
modate thirty men, thus giving room for 150 in all. The 
train is lighted by electricity, and the cookers in the two 
kitchen coaches are heated by anthracite fuel. At the 
top of the coaches are tanks of 300 gallons capacity for 
the water supply : the heating is by steam pipes, and each 
coach weighs between 27 and 28 tons. 


COLONEL VON Donop’s report to the Board of Trade on | 
the collision of January 14th at Apethorne Junction on 
the Midland and Great Central Joint Lines shows that it 
was mainly due to neglect on the part of a signalman and 
in part to a breach of rules on the part of a fireman. In 
this case an engine and goods van had to be shunted to 
allow a passenger train to pass. The signalman instructed 
the driver to shunt and then went to the telephone. 
After he had finished speaking, the signalman looked | 


down the line and thought he saw the lights of the engine | 
and brake, and that they were clear. The driver had, 
however, misunderstood his instructions and had simply 
drawn forward and the engine and van were still on the | 
main line and were consequently run into by a passenger 
train. The fireman was to blame in that he ought to have 
at once gone to the signal box, in accordance with Rule 55. 


THERE was a gratifying reduction in the number of 
accidents in the United States reported by the Interstate 
Commerce Commission for the year ended June 30th last. 
The number of passengers killed in train accidents was 
85 and the number injured 7001. In 1913 these figures 
were 181 and 8662 respectively and in 1912 they were 
139 and 9391. The servants killed in train accidents 
were 452 with 4823 injured, as against 557 and 6905 
respectively in 1913 and 596 and 7098 in 1912. Servants 
killed in coupling accidents numbered 171, with 2692 | 
injured, as against 195 and 3360 respectively in 1913 and 
192 and 3234 in 1912. The total number of servants 
killed on duty was 2523 and the number injured 50,841, | 
a3 against 2939 killed and 56,619 injured in 1913 and 
2920 killed and 40,120 injured in 1912. In industrial 
accidents—those not caused by the movement of trains 
409 servants were killed and 113,274 injured. There 
were 5241 collisions and 8565 derailments during 1914, 
as compared with 6477 collisions and 9049 derailments | 
in 1913 and 5483 collisions and 8215 derailments in 1912. 


AN article. recently published by one of our contem- 
poraries calls attention to the troubles attendant on the 
variations in locomotive running in that engines of the 
same class, hauling similar loads, over the same stretch of 
line, under identical running conditions will sometimes 
show a disparity in running that is almost inexplicable. | 
Again, a certain engine may run badly on one occasion, 
and yet do brilliantly on another, without any apparent 
reason for the difference. A certain driver, also, with a 
heavily laden express, to which his engine has been at- 
tached at an intermediate station, will make every effort 
to regain time for the loss of which he is in no way respon- 
sible, whereas another driver, with the same type of engine | 
and a lighter train, under similarly late conditions of 
running, will be content to adhere strictly to his schedule 
throughout. Such variations in locomotive running are 
the hardest of all to explain, as it is difficult to believe 
that there can be any difference in the quality of the 
constructional work put into the engine sufficiently great 
to account for the indifferent character of some per- 
formances. 

In his last report, Mr. W. W. Hoy, the general manager 
of the South African Railways, quoted some remarks 
of Mr. Philip Dawson’s as to electric locomotives where coal 
is expensive, and said :—‘* This evidence points to the 
advantage that would arise from the electrification of 
the Wynberg line in the Cape Peninsula.’’ Then, after | 
giving some data as to electrification in the United States, 
he observed :—*‘ These results go to show that, providing 
electrical energy can be obtained at a reasonable figure, 
the problems with which the administration is faced on 
certain sections of the Cape, Transvaal and Natal are 
capable of solution. Additional capital expenditure 
would, of course, be involved, but judging from the results 
obtained in other countries, the advantages to be derived 
from reduced working costs, increased capacity of the line, 
and additional comfort in travelling would be more than 
commensurate with the outlay.” Mr. Hoy added that 
the reports on the subject now in the hands of the adminis- 
tration were not up to date, some being dated so long 
ago as 1903, and he considered that the time had now 
arrived when the services of a consulting electrical engi- 
neer to yisit South Africa should be sought. 


| quicker than recovery from a long one. 


| circumference. 


| and allowed to fall on its seat once or twice. 


| mill. 


NOTES AND MEMORANDA. 


AuToMATIC sub-stations are apparently making headway 
in America. There are now three of these sub-stations 
in operation, all belonging to the Edison Electric Iluminat- 
ing Company, of Detroit. The first installation at Rowena- 
street was dealt with in our columns some time ago, and 
it will be remembered that the machines are started, 
synchronised, and connected to the direct-current bus- 
bars from another sub-station some distance away. No 
attendants are required. The new plants resemble the 
one at Rowena-street, but a mechanical tripping device 
is provided which will operate the circuit breakers, even 
in the absence of voltage on the local operating bus-bars, 

WHILE working on cross-arms, linemen occasionally 
come in contact with conductors carrying dangerous 
voltages. While they may be rendered unconscious by 
a shock therefrom, it may be possible to save their lives 
if they are immediately separated from the wires. It 
is declared that recovery from a short shock is much 
To prevent delay 
in switching off the current from a line which may have 
caused such an accident, an American power company 
has provided its men with a device for cutting the wires 
without endangering the operator. The device, which is 
similar to a bolt cutter, is fastened to the end of a long 
wooden pole 3in. in diameter and is operated by a ropes. 
It will readily cut No. 0 copper wire. 


WHEN starting up a new turbine for the first time, 
states Mr. T. C. Thomsen in a paper on the use and abuse 
of oils in mining plants, there are always present in the 
circulating system impurities such as cotton waste, rust, 
sand and dirt, packing material, &c. It is therefore good 
practice to run the turbine for one or two weeks, then re- 
move the entire supply of oil from the system, and re- 
charge with new oil. The oil taken out should be allowed 
to rest in a large tank to separate it from the impurities. The 
separated good oil can then be used as ‘‘ make-up ”’ for the 
turbine. Should the charge of oil first removed from the 
turbine be badly affected by abnormal quantities of im- 
purities, the oil should be heated, and after separation 
from the bulk of impurities, should be passed through a good 
filter before use. 

In the March issue of the Austin Advocate, a journal 
published by the Austin Motor Company, a useful valve- 
grinding hint is given. This is with regard to testing the 
valve seating after grinding. It is suggested that, after 
cleaning the valve and its seating, a piece of rag dipped in 
oil should be ignited and the seating of the valve smoked, 


| thus depositing a thin coating of carbon evenly over the 


The valve should then be placed carefully 


| on to its seating, taking care not to twist it or let it fal) 


inch or two 


If after 


unevenly. It should then be raised an 


| removing the valve it is found that the seating has an 
| even deposit of carbon all round it may be considered 


sufficiently well ground. A taper or candle will answer 
the purpose equally well, but as neither is always available, 
the oily rag suggestion will be found useful. 


In Alfred Herbert’s Monthly Review for March there is a 
short article dealing with the efficiency of bath lubrication, 
and it is pointed out that it is sometimes stated in machine 
tool catalogues that oil bath lubrication of gearing reduces 
frictional losses. This statement, the writer remarks, is 
easy to make but very difficult to prove. It is quite easy 
to demonstrate that the frictional losses in, say, a lathe 
headstock or gear-box are increased instead of reduced 
by oil bath lubrication. The writer is a strong advocate 
of oil bath lubrication, but not because it reduces the total 
friction losses, but because by its use the life of the machine 
is lengthened, the attention required is much diminished, 
and the possibility of parts seizing is practically eliminated. 
It is found in practice that when a gear-box having bath 
lubrication is run at high speed it will always increase 
considerably in temperature, owing to the internal fric- 


| tion caused by the churning up of the oil by the gears. 


By running the same box with the oil drained out the 
temperature falls and the power is reduced correspondingly. 
A LEADING article in the Electrical Review deals with 
lubrication troubles. Trouble with new turbine and 
engine bearings, it is contended, are frequently attributable 
to the fact that manufacturers do not clean the castings 
properly. Castings, our contemporary remarks, are never 
properly cleaned of sand, even externally, by the still 
common methods of brushing and coke rubbing, and in 
steam ports and passages it is hopeless to expect cleanliness 
from such antiquated methods. ‘‘ Sand-blasting ” with 
chilled steel pellets will clean a casting externally, but 
cannot be relied upon for internal cleansing of ports or 
oil receptacles. The most effective way for removing 
sand seems to be to pickle the castings. First, the castings 
are roughly cleaned and fettled and then hosed with 
weak hydrochloric acid. When sand is present this 
spreads the acid by capillary attraction, and the result of 
a few hours of acid action is to remove all sand and to 
leave the surfaces clean and free from hard siliceous 
scale. Afterwards the castings are washed with warm 
water dosed with soda to neutralise any unspent acid. 


THE North-Western Consolidated Milling Company is 
employing an interesting power plant for driving its flour 
mills at Minneapolis. It consists of a water-wheel and a 
large synchronous motor connected to the same shaft. 
When water is plentiful the turbine wheel is operated at 
full load, driving the mill and converting its surplus power 
into electrical energy in the motor unit, which is for the 
time operated as an alternating-current generator. The 
electrical energy thus generated, amounting to several 
hundred horse-power, is used to supply other mills and 
elevators operated by the same company. When, how- 
ever, the output of the water-wheel is insufficient to work 
the mill itself, the synchronous motor is called into service, 
taking its supply from the mill steam turbine plant. In 
case of low water this motor is used to drive the whole 
On other occasions, when the mill is shut down and 
it is desired to utilise the water power, the water-wheel can 
again be used to drive the motor unit as a generator, 
feeding its entire output into the mill system. In prepar- 


ing the switchboard connections for this flexible arrange- 
ment it was, of course, necessary to provide for reversing 
the wattmeter connections by means of a reversing switch 
when the motor is operating as a generator, 


MISCELLANEA. 


In a paper on lubricants recently read before the Insti 
tute of Marine Engineers, Mr. Veitch Wilson said that 
several engineering triends had told him that journals and 
bearings might be worn so smooth that it was impossible 
for oil to find its way between them. When the journal 
got into this condition thes? friends tapped it over gently 
with a rasp to make pockets for the lubricant, “a some- 
what drastic remedy.” 

THE Government of Kwangtung Province, China, of 
which Canton is the seat, has been in the market in Hong- 
kong for smokeless powder recently, and has made a 
tentative contract for a considerable quantity from an 
American concern. ‘There are fifteen arsenals in various 
parts of China. and practically all of them manufacture 
black powder of the cheaper grade; but, in spite of the 
fact that some of the arsenals are equipped for manu- 
facture of smokeless powder, the larger portion of the 
supply, in the south at least, is purchased abroad. The 
usual procedure is for the provincial army officials con- 
cerned to indicate to the central Government their need of 
new supplies and secure permission to purchase it. 


In the course of an address to the Cleckheaton Engineer- 
ing Society, Professor Kendall, of the University of Leeds, 
alluded to the idea which has been largely entertained as 
to the early exhaustion of British iron ore supplies of 
suitable quality for modern requirements. He expressed 
the view that, having regard to the resources of science in 
relation to metallurgical methods, there need now be no 
apprehension on this score. In Leicestershire and at 
Frodingham it had been found that large deposits, which 
were formerly regarded as quite unsuitable for use by the 
older methods of reduction and treatment, could be quite 
successfully dealt with by improved scientific methcds, 
and when the sources at present under exploitation were 
exhausted there were larger supplies of low-grade ores 
to deal with. 

GERMANY has long held a leading position as an exporter 
of brass and brass-ware. In 1912 her exports to all des- 
tinations amounted to £6,428,550 in value, while exports 
from the United Kingdom totalled only £1,653,000. 
Germany’s exports were, therefore, nearly four times as 
large as our own. The time has come for this supremacy 
to be challenged. Germany’s industries have been crip- 
pled and her commerce strangled by the war which she 
has forced upon Europe. Her industries have been 
arrested and her shipping brought to a standstill. The 
foreign markets which she has hitherto supplied must 
look to other sources for their requirements. A vast 
field, therefore, for the expansion of the British brass trade 
in the markets of the world awaits the enterprise of our 
manufacturers. 

ALL the bodies that could possibly be reached, as well 
as the mail and silver bullion on board the sunken Empress 
of Ireland, have, it is reported, been recovered. When 
the ship was sunk near the mouth of the St. Lawrence 
it settled in the soft mud at the bottom of the river, 
which is 138ft. deep at low tide, and heeled over at a 
sharp angle. Because of these conditions the divers were 
compelled to work at times at the unusual depth of 1 6Oft. 
In spite of the extremely dangerous character of the work 
only one accident occurred, but this, unfortunately, 
resulted in the death of one of the divers. To familiarise 
the divers with the arrangement of the ship and the loca- 
tion of the strong box, pasteboard models were made, and 
the divers were thoroughly schooled with these before 
being permitted to undertake the work. As a further 
precaution the first work that was done by the divers 
after a hole had been cut in the side of the ship was that of 
bulk-heading all flanking docrways and passageways 
along the route to be followed inside the ship, so that no 
diver could go astray or get his hose, life line, or telephone 
connections tangled. 


AT the annual meeting of the American Institute of 
Mining Engineers an interesting statement was made by 
Mr. J. Parke Channing with reference to the experience 
of a Russian mine-owner. At the outbreak of the war the 
working force at one of his properties were depleted by 
nearly 60 per cent., and production fell off accordingly. 
The prohibition of the sale of vodka by the Russian 
Government followed shortly, and the effect upon the mine 
production was highly significant. It was noted that 
production began to increase, and the management, 
seeking an explanation, inquired whether additional men 
had been secured. The facts were that the miners had 
previously been accustomed to work about four days a 
week. Cut off from their usual di:sipations, they began 
to work continuously, even to the point of working seven 
days a week. Finding their output thus increased, the 
miners asked to be put upon a contract basis. Later they 
found that working seven days a week could not be con- 
tinued, and the final outcome was that on a contract basis, 
six days a week, 50 per cent. of the former complement 
were responsible for an increase in production of 130 
per cent. 

A PAPER on the internal combustion engine in the oil- 
field was read at the Institution of Petroleum Technolo- 
gists on March 18th by Mr. F. G. Rappoport. It appears 
that the steam engine still largely holds its own despite its 
inefficiency, the reason for this being in the special character 
of the work to be done in boring and baling oil wells. 
Great flexibility in power and speed is required, and while 
electric power distributed from central stations is ideal 
from other points of view, electricity lacks that flexibility 
at the well which makes steam power so convenient. 
The oil engine has created a large and impcrtant sphere 
of its own by facilitating profitable operation of a large 
class of wells having a small yield. Such wells had for- 
merly to be closed, and the advent of the oil engine with 
its low fuel-consumption has rendered possible their 
operation. The oil engine is well adapted for outlying 
districts and for prospecting work. The Binagadi oil- 
field, without adequate water supply, is worked almost 
entirely by means of oil engines. The new Ural and 
Biellik districts in Russia are largely worked by oil engines. 
Applications of the gas engine are also discussed, and 
reference is made to an engine made by Messrs. Tangye, 
which can be run as a gas engine, or as an oil engine. 
Several of these engines are in successful operation on the 


| Baku oilfield 
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Rules for Freebcard. 


In an article on “ Freeboard by Formula” in 
Tne ENGINEER of Maich 13th, 1914, Mr. Arthur 
R. Liddell traced the development of the Freeboard 
Tables of the Board of Trade, and made the sugges- 
tion that in arranging the additions and deductions 
for proportions of length to depths moulded other 
than 12 for steamers—10 for sailing ships—something 
like means had been taken between the allowances 
that would be admissible on the score of height of 
platform, 7.e., of tendency to ship water, on the one 
hand, and on that of standard requirements as to 
spare buoyancy on the other. The Freeboard Com- 
mittee had actual data before it, and no doubt knew 
that the average proportions of ships varied with 
increasing size. Constant proportions, however, were 
more convenient for standard tables, and on the basis 
of these it built up a system, the results of which 
in general squared with practice. The Committee 
had two aims in view. One of these was to fix the 
freeboard so that just the suitable degree of “ height 
of platform ” was secured; the other was to pre- 
serve a certain minimum of reserve buoyancy for 


all cases. If a steamer 360ft. long by 30ft. deep be 


lenzthened by 40ft., the freeboard ought, in view 
of “height of platform,’ to be increased in the 


proportion of v 360 to ¥ 400, 7c, by about 5 per 
cent. The spare buoyancy of the longer ship would 
then be roughly 5 per cent. greater than that generally 
required. Were the ship shortened by 40ft. instead of 
lengthened the freeboard could, as regards height of 
platform, be reduced by 5 per cent., but the spare 
buoyancy would be about 5 per cent. below the 
standard. A certain percentage of transgression of 
one or the other fundamental principle was thus 
unavoidable, and the plan adopted seems to have 
been that of approximately halving the alteration of 
freeboard, that might suitably have. been made on the 
score of height of platform, for deviations from the 
standard length to depth proportions. This was prac- 
tically an attempt to bargain with the laws of Nature. 
Every ship that went beyond the standard of length 
to depth, then, had too low a platform and a tendency 
to wetness; every ship that was shorter than the 
standard had rather more height of platform than 
necessary, but had too little spare buoyancy. 
Assuming the standard percentages of spare buoy- 
ancy to be in themselves necessary, the reasonable 
principle to adopt would have been to frame inde- 
pendent rules for platform height and spare buoyancy 
respectively, and to allow no relaxation on either side. 
The result of this would have been that ships of greater 
length than the standard would have had to bear 
twice the present addition of freeboard, while in the 
case of those of less length than the standard no 
reductions of the freeboard would be allowed. Hard 
as this may seem, it is the logical conclusion from 
the point of view of safety. In reality, though it 
might handicap certain vessels, the application of 
this rule would admit of a reduction in the unseen 
margin of safety and the total carrying capacity of 
the merchant fleets would hardly be reduced. But the 
quest'on may arise, who determined the percentages 
of spare buoyancy to be provided and what is the 
object of the spare buoyancy ? In the days of the 
Plimsoll agitation a spare buovancy of 25 per cent. 
was one of the stock demands of the lay public, 
which wes clear only on the point of wishing to get 
definite concessions from the Roard of Trade and the 
shipowners. Perhaps this proportion may have held 
good in a number of successful ships. The Board of 
Trade on its part constantly emphasised the necessity 
of the provision of a sufficient height of platform. 
When the Committee approached its task, it was 
discovered that a 25 per cent. allowance of spare 
buoyancy for all sizes of vessels would not work out. 
The percentage was then gradually varied for the 
different length grades, and the standard set for each 
of these latter was as far as possible adhered to. As 





to the effect of the spare buoyancy, no definite ex- 
planation was given. The idea probably was that if 
a ship sprang a leak she might remain afloat till the 
amount of water entering was equal to the reserve 
buoyancy, or, at any rate, that the greater the 
volume of the reserve buoyancy the longer she would 
remain afloat. Within limits, and assuming that the 
ship does not capsize before foundering, this may be 
true, but it does not make out a case for the 25 or any 
other percentage, and it must not be forgotten that 
the pumping power, the water-tight sub-division, and 
the boat accommodation of the average ship of to-day 
are vastly different from those of forty years ago and 
ought also to be considered. On a broad view of the 
circumstances it would appear that considerations of 
spare buoyancy might suitably be removed from the 
freeboard tables. The height of platform necessary 
to prevent the shipping of seas to the desired extent 
carries a sufficient reserve of buoyancy with it, and 
the attention now given to transverse and longi- 
tudinal stability is such that empirical requirements 
of this kind, that have never been explained or justi- 
fied, may very well be dispensed with. If the prin- 
ciple that effective freeboard should vary with 
v length x coefficient of fineness were adopted, and 
the system based on this instead of on length, the free- 
board values for any particular type of vessel might, 
as suggested by Mr. Liddell, be set off as ordinates of 
a single curve. The abscisse of the curve would then 
be the values of v length x coefficient of fineness. 
A single simplified table for each of the four 
types now separately treated could, of course, be 
used if preferred. The difficulty hitherto experi- 
enced of determining the effective freeboard of 
vessels with different lengths of erections would still 
be present, and, indeed, a closer acquaintance with 
this phase of the subject opens up questions that are 
not so easily disposed of. That the treatment hitherto 
accorded to it has been in all cases correct in detail 
does not go without saying ; but it is equally difficult 
to call it in question without first collecting data and 
submitting them to a searching examination. The 
degrees of maximum roll of vessels with close 
as compared with open bulwarks has not hitherto 
been allowed to enter into the calculation, although 
considerable differences may here be present. The 
effect of an enclosed well with high bulwarks in retain 
ing a sea that has been shipped is also a matter that 
should not be neglected. It is usually assumed 
that water ports allow the water to run off; and so 
they do, but only after perhaps three-quarters of the 
mischief has been done. The element of time is 
here commonly forgotten. The freeboard rules do 
not mention stability, but tacitly assume that it is 
in order ; but the filling of a large well reduces stability 
for a number of minutes sufficient to admit of very 
ugly inclinations taking place, and unless special 
regulations are in force that deal with this stability 
factor on their own account it should be taken into 
consideration in connection with the freeboard. 
Probably the better method would be to regulate 
stability by itself, and in so doing to take the well- 
decker as having her well partly filled with water. To 
reconstruct the freeboard tables in the way suggested 
may, under the prevailing circumstances, be undesir- 
able, but clear conceptions of the points really at 
issue will always help in the moulding of them into 
more practical forms, which is now desired. 
Endeavours to improve existing rules and regula- 
tions are generally hampered by consideration for 
vested interests. In many cases existing alterations 
may be made to apply to new constructions only. 
In matters of freeboard, however, on which safety 
and comfort at sea so largely depend, this principle 
might be difficult to apply. A wav out of the diffi- 
culty would be the granting of a certain abatement of 
dues to old vessels that the new rules might handicap. 
Such a measure should go far to disarm the not 
altogether unreasonable opposition that imnovations 
might be expected to encounter. In any new tables 
and forms of procedure mathematical correctness 
should in a large degree give way to simplicity. 
Better a minor case of hardship here and there 
than the appointment of an army of extra calculators 
that the shipping community has to keep. As 
regards the fullness of the vessel, which at present 
finds expression in the tonnage coefficient, a rather 
elaborate calculation has in each case to be made 
from the official measurement figures. Now, the 
tonnage coefficient bears a fairly constant proportion 
to the square root of the displacement coefficient. 
With a little management the correct displacements 
of proposed or newly-built vessels, say, to water-lines 
at three-quarters their moulded depths, could gener- 
ally be definitely fixed much sooner than the tonnages, 
and especially if the reserve buoyancy principle 
were abandoned, the proposed new coeflicient would 
afford quite as good a measure of end fullness as the 
old one. It may be pointed out that, as a matter 
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of observation, the coefticient of the deck line of a 
ship generally approximates to the square root of 
the prismatic coefficient, and that of the load water- 
line to the square root of the displacement coefficient. 
The adoption of one or other of these in place of the 
tonnage coefficient in the freeboard tables may then 
perhaps be worth consideration. 


Railway Electrification in America 


No country at present is paying so much attention 
to railway electrification as America, for not only are 
leading firms engaged upon important undertakings, 
but they are also developing new systems, which, if 
they emerge successfully from the experimental 
stage, will make the problem of deciding how to 
electrify a given line more involved than ever. In 
the direction of raising continuous-current pressures 
there has been progress, but no firm so far as we know 
is prepared at present to go beyond 3000 volts, which 
is only equivalent to what can be accomplished by 
our own manufacturers. At this and somewhat 
lower pressures several important lines are to be 
worked. The Puget Sound lines of the Chicago, 
Milwaukee and St. Paul Railway will operate at 
3000 volts, the Ontario Municipal railways at 1500 
volts, and the Bethlehem-Chile Iron Mines railway 
at 2400 volts. The Butte, Anaconda, and Pacific 
Company's high-tension direct-current system has 
been in use for some time, and it is owing, it is said, 
to the excellent performance of the equipment that 
these other orders have been placed. All this must 
be satisfactory to the direct-current apostles ; still, 
it is clear that it is recognised that higher pressures 
are wanted. How the present maximum voltage 
will be exceeded is a little difficult to foretell, for even 
at 3000 volts the system is not quite so simple and 
straightforward as its supporters would have us 
suppose. On the Chicago, Milwaukee and St. Paul 
lines, for example, the sub-station equipment is not 
of the most desirable type. Owing to the high pres- 
sure, motor generators will be required, each machine 
consisting of one synchronous motor and two dynamos 
permanently connected in series. That the 
in these sub-stations will exceed those usually met 
with there can be nodoubt — It is equally certain that 
the plant will be fairly expensive. The American West- 
ing house Company, however, proposes to put mercury 
rectifiers in sub-stations, and it is thought that in this 
way it will be possible to collect current at 5000 volts 
from overhead wires. The success of the scheme 
naturally depends very largely upon the efficiency 
and reliability of these rectifiers. Of the performance 
of large apparatus of this kind most of our firms can 
know very little. but the Westinghouse Company’s 
position should be very different. Experience with 
the mercury vapour locomotive—described recently 
in our columns—has no doubt enabled the company’s 
engineers to form some idea of the system’s merits. 
Still, we shall be surprised if the idea materialises very 
rapidly, for apart altogether from whether the current 
can be converted satisfactorily, the problem of dealing 
with 5000 volts on the locomotives and motor coaches 
has got to be met. By collecting high-tension 
direct-current two main advantages are gained. One 
is that for a given weight more power can be got out 
of the motors ; the other that direct current is much 
less apt than alternating current to interfere with 
adjacent telegraph and telephone circuits. Against 
these advantages must be set the fact that the pres- 
sure on the overhead wire cannot be transformed down 
—the motors must consequently deal collectively 
with the whole of it. An engineer of the American 
Westinghouse Company states, however, that two 
comparatively small motors operating in series have 
been subjected to a rigid test on a trolley pressure of 
7000 volts, and the results have been very promising. 

A rectifier or converter without moving parts, 
and capable of regulating its voltage automatically, 
would probably augment considerably the use of 
high-tension direct-current systems. To be able to 
shut up converting sub-stations and to leave them 
without attendants in the same way as static trans- 
forming stations are left would be a marked advantage. 
But the ideal direct-current railway would have no 
sub-stations at all. High-tension current would be 
generated and supplied directly to the overhead wire 
in the same way as single-phase current is often sup- 
plied from an alternating station. At present such 
a system presents great difficulties. and will probably 
continue to do for many years. All so-called direct- 
current railways, with the exception of midget lines 
like Volk’s railway at Brighton and the historic 
South London line, depend on alternating current 
transmission. Three-phase transmission in _ itself 
has much to recommend it where long distances are 
concerned : it is the conversion process that is the 
stumbling-block on railways. Leaving all such 
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questions aside, the construction of really large 





continuous-current generators is, in comparison with 
alternating machines, in a very backward state. Mr. 
B. G. Lamme pointed out recently in the columns of 
an American contemporary that the earliest Niagara 
generators, constructed in 1893, and having a capacity 
of 3750 kilowatts, were practically as large as any 
other direct-current machines since built. It is con- 
ceivable, therefore, that it will be many years before 
any firm will be prepared to construct a direct- 
current machine rated, say, at 5000 constant volts 
and 10,000 kilowatts. But we doubt exceedingly 
if such a machine will ever be required. The con- 
clusions arrived at by a large number of engineers 
on the Continent and by a fair number in America 
is that when it comes to extensive electrification 
schemes the best results are secured with 11,090 or 
15,000 volts on the trolley wire and from 20,000 to 
60,000 volts or even 100,000 volts on long feeders. 
The ease with which pressures can be raised and 
lowered and the possibility of eliminating all rotating 
machinery in sub-stations are advantages which the 
single-phase system offers. Even should it be possible 
within the next year or so to work direct-current 
railways at 5000 volts and with mercury vapour 
rectifiers in sub-stations, the system will still fall 
short of the single-phase system so far as straight- 
forwardness and small currents are concerned. Five 
thousand volts is a high pressure for a direct-current 
line, but it is only one-third of the pressure used on 
some of the continental alternating-current railways. 
Where these high trolley pressures are unnecessary, 
the high-tension direct-current system has an open- 
ing. It will net, however, be the best system for 
all railways, as some of its originators seem 
to think. In operating heavy trains at 3000 
volts electrical engineers have accomplished a 
difficult task. That this pressure is far preferable 
to 600 volts everyone will agree, for it lowers the 
current to be collected and increases the distance 
between sub-stations, and if the use of 5000 volts 
becomes practicable, then for any given set of con- 
ditions the current will be still further lowered and 
the spaces between the converting plants increased. 








INSTITUTION OF NAVAL ARCHITECTS. 
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THE fourth paper taken on Wednesday afternoon 
was that by Mr. J. Montgomerie, of which we give 
the following abstract : 


“ SCANTLINGS ON LIGHT SUPERSTRUCTURES. 


The subject of superstructures, by which is meant the light 
steel deckhouse erections now commonly fitted above the 
strength deck in passenger steamers, has not received, in the 
** Proceedings” of this and other kindred Institutions, that 
amount of attention which is commensurate with its importance. 
After an examination of all the available technical literature, 
the only attempt to deal with the matter which can be found is a 
paper on “* Large Deckhouses,’ read to the members of this 
Institution in 1913+ by Mr. Foster King. With this exception, 
the “‘ Transactions” of this Institution are entirely barren of 
any references, except the most casual and incidental, to this 
important subject. This paper is an attempt to remedy that 
defect, and, by placing some definite proposals before you, to 
secure some discussion of the principles which ought to regulate 
the construction of these houses. 

It is evident that at present no general principle guides the 
designer in his work, except that which finds its expression in 
an endeavour to save the greatest possible amount of material. 
The subject does not lend itself to mathematical treatment, and 
seantlings are found to vary widely amongst different builders 
to such an extent as to make the deduction of any common 
denominator almost impossible. 

In these circumstances it will be convenient to initiate the 
consideration of this subject by presenting two alternatives to 
the designer responsible for the structural design of long super- 
structures. 

(1) The structure may be made so flexible that it cannot 
take any share in the straining action to which the vessel is 
exposed as a whole, or 

(2) It may be made strong and rigid enough to share that 
general straining action without damage. 

A little consideration will show that the former of these two 
methods is impracticable. It is to be remembered that the deck- 
house carries many heavy weights, such as boats, casings, and 
funnels, and that the structure must be sufficiently substantial 
to support these when the ship is moving in a seaway. It will 
be recognised that if the superstructure is so flexible that it 
takes no share in the general straining action, it will certainly 
not be stiff enough to support the superimposed weights, and 
the only method by which both these ends may be attained is 
by cutting the structure at several places and fitting expansion 
joints. 

The expansion joint is no new idea. So far back as 1878 the 
late Mr. John told the members of this Institution that, if a 
light superstructure were desired, *‘ it was infinitely better that 
the superstructure should be severed at different parts of its 
length to prevent it taking the longitudinal strain in an undue 
degree than to carry it right fore and aft.’ In spite of the prac- 
tical inconveniences involved, these joints are now to be found 
in very many passenger steamers having long erections. The 
whole efficiency of the joints, however, in respect of the relief 
from stress which they afford to a long house depends on the 
distance between them, and that in turn states a problem in 
shipbuilding which has never been satisfactorily solved, viz., 
the. determination of the distribution of stress in way of an 
abrupt discontinuity, such as a bridge or other erection. In 
the absence of any theory to which complete assent can be given, 
we must turn to the record of experience. With this object 
as complete an analysis as possible has been made of the cases 
of damage which have come under observation, and some notes 
of the principal results of this investigation are presented as 
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being not only valuable in themselves, but because it is possible 
to draw certain deductions from them. These deductions are : 

(1) That in way of a discontinuity in the structure of a ship, 
for example, in way of a bridge or superstructure, stresses out. 
side the erection will be transmitted to the material of the 
deeper girder in way of the erection much more rapidly than has 
been thought to be the case. te 

(2) That, consequently the fitting of expansion joints, spaced 
as in the present practice, does not appreciably relieve the 
superstructures of stress or obviate damage. ei 

lt may be observed that various explanations of this damaye, 
more or less vague, are advanced from time to time. For example, 
the ship is spoken of as ** shouldering her way through a sea 
a combined action of twisting and bending being implied 
and it is a well-known fact that the maximum stress resulting 
from such a combination is greater than that due to either of 
its components taken singly. But the straining actions to which 
a superstructure is exposed do not differ in their nature trom 
those sustained by the ship itself. In the latter case it has been 
the custom to divide the straining action into its component 
parts and to deal with each separately. There does not appeat 
to be any reason why the satisfactory results obtained by this 
method in the case of ships’ structures should not also he 
obtained when applied to the superstructures. It follows, there- 
fore, that 

(3) The best method of providing against damage in deck. 
house superstructures is to adopt the latter of the two alter. 
natives mentioned above and to dispose the material so as to 
make these capable of taking part in the straining action of the 
hull following as far as possible the general law that all lis. 
continuity of longitudinal material should be minimised. 

In the second part of the paper an attempt is made to deter. 
mine, over a sufficiently wide range, the seantlings of deck. 
houses, so that they shall be able to take their share in the 
general straining action of the hull. So far as the longitudinal 
material is concerned, the principle adopted is the common one 
that the stress for which the ship was designed shall not be 
exceeded at each tier of houses. 

It is not claimed that if superstructures be constructed in 
accordance with these recommendations all damage will |« 
avoided. Doubtless defects in design in the future as in the past 
will be followed by damage. It is claimed, however, that if the 
principles which govern the designing of the general ship structure 
be applied to the construction of long deckhouses, damave on 
a veneral scale will not occur more often in the case of the super 
structure than it has been found to do in the case of the hull. 


Mr. J. Foster King thought Mr. 
proposition that it was impracticable to make long 
deck-houses of sufficient strength to carry super 
imposed weights, and yet so flexible that they could not 
iake any share of the straining action from the hull 
of the ship, was a little too sweeping. He knew of a 
steamer nearly 570ft. in length having two tiers of 
long houses and similar dispositions of material, 
where windows and doors, plating, &c., had gained 
relief by fracture or stretch, while a judicious arrange- 
ment of drip trays and scuppers had enabled the 
ship to do her work on the Atlantic apparently to 
everybody’s satisfaction. The expansion joint was 
to him as obnoxious mechanically as the other idea, 
that any kind of fin stuck on top of the designed top 
member of the hull girder was an effective contribu- 
tion to the strength of that girder. The true relation 
ship of such material had been often ignored, and yet 
the fact must be faced that upon occasion, expansion 
joints and other evils had to be accepted. He did, 
however, object to the classification being blamed 
because it could not perform the miracle of combining 
bad design, inefficiency and perfect success. Being 
convinced that development on lines indicated by the 
author were in the owners’ interests, he had been 
trying for years to evolve deck-house structures 
which approximated in quality with the main hull, 
thus overcoming the disadvantage of discontinuous 
sides, securing effective longitudinal and transverse 
anchorage and providing sufficient material and 
riveting to meet shear stresses. He looked to the 
extension of the ship’s side plating to the top of the 
midship superstructure as the real road to efficiency 
and economy. The Alsatian might be particularly 
referred to, as she represented the most complete 
attempt in his experience to incorporate long deck 
houses with the main hull girder, and she had been 
subjected to severe tests in the North Atlantic service. 
He was not without hope that the economy and 
efficiency incidental to the superstructure sides being 
in the same plane as the ship’s sides might yet be 
commonly realised, and a shipowner had expressed 
to him his regret that he had not carried the ship's 
side up to the promenade deck in his last big’ vessel. 

Mr. Gordon referred to experience with the Alsatian. 
The deck-houses on that ship were in three tiers, 
extending over a length of 286ft. amidships, and the 
scantlings were very similar to what were given in 
the curves appended to the paper, except for a modifi- 
cation in the frames and beams, which were spaced 
3ft. apart, necessitating a redistribution of the deck 
lating. So far as experience had gone with the 
vessel, there had been no sign of any weakness. 
As the author had pointed out, the secret of the 
successful treatment of long deck-houses was anchor- 
ing at the end to prevent the house leaving the main 
structure. There was no doubt that the want of 
end connection was the explanation of many fractured 
deck-houses. 

Mr. W. S. Abell referred to the extreme paucity of 
the literature bearing on the subject ; in fact, the 
only referencé to any public work on the subject 
given by Mr. Montgomerie was a paper read by Mr. 
Foster King in 1913. It appeared to him that the 
first point it was necessary to settle was whether the 
straining action of the main structure was likely to 
be transmitted to the superstructure. As far as his 
experience went, he did not think that there was any 
doubt that this was the case, seeing that the connection 
of the superstructure with the main structure must be 
of asubstantial nature. Regarding Mr. Montgomerie’s 
conclusions, it had always appeared to him that at 
a break or a discontinuity, the stresses outside the 
erection were very rapidly transmitted to the material 
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in the region of the erection, and the examples given 
by Mr. Montgomerie certainly seemed to support 
that view. The second conclusion seemed to him 
necessarily to follow, and as far as he could judge 
expansion joints could only free the material in its 
very immediate neighbourhood from stress. The 
third conclusion—to incorporate the superstructure 
with the main structure so that the resulting stress 
on the material was the same as for a vessel without 
superstructures—would certainly provide against 


considerable damage in such superstructures, but 
he thought that they had not yet reached such 
scantlings as this conclusion would require. The 


important fact to realise in light superstructures was 
the minimisation of discontinuity in the longitudinal 
material. He thought the attention directed to the 
question of rigidity in the transverse direction was 
of great importance. The arrangement of widely 
spaced beams in conjunction with as few longitudinal 
virders as possible appealed to him in the artistic 
sense, because he thought such an arrangement 
could be made of considerable value in arranging 
the decorations and general architectural effect of 
the public rooms. He thought the method of dealing 
with the strength of web frames in order to form 
some rational guide to the strength, although not 
new, was decidedly interesting when applied to that 
particular problem; he hoped the publication of 
this paper would lead to a better understanding of 
the difficulties of the question and indicate to some 
extent the manner in which these difficulties might 
be overcome. 

Mr. Luke (Messrs. John Brown and Co.) said that 
the question of the stressing of light superstructures 
had been a puzzling one for many years. Expansion 
joints were of no use at all in the principal structures 
on large ships. He would refer to the case of a house 
on a ship built within the past ten years, which was 
upon the quarter deck and not more than 7 per cent. 
the length of the ship. That house had cracked 
at each window opening and in every corner, although 
it seemed to be perfectly severed from every other 
part of the ship except the deck on which it stood. 
Another experience was that of two large Atlantic 
liners, both similarly constructed in the upper works 
and both without expansion joints. One suffered 
nothing at all in the superstructure and the other 
got very badly cracked. The question was in the 
light of that experience one of great obscurity, and 
every piece of information, however fragmentary, 
was worth something to those who had to build 
ships. He hoped the registration societies would not 
jump too hastily to conclusions and stereotype them 
in their rules. 

Sir Archibald Denny, as one of the first to adopt 
the expansion joint, pointed out that damage often 
occurred near the joint. The ideal way of dealing 
with the superstructure would be to tie it gradually 
into the structure, and when at his yard they first 
began plating bridges, it was done in that way. 

Mr. Montgomerie replied to some of the points 
raised. With regard to the expansion joint, he 
thought he had made it clear that such a joint did 
not relieve the superstructure from strain when fitted 
as at present. It was necessary to fit such joints 
about 20ft. apart to obtain relief from straining. 
Some of the suggestions made to cure the trouble 
with deck-houses were rather heroic. In dealing with 
the subject generally, and in endeavouring to avoid 
discontinuity, account had to be taken of the wsthetic 
sense of the passenger, but if the designer were pre- 
pared to take the same pains with large openings in 
deck-houses as with large openings in the side of the 
ship, the same result, and that a satisfactory one. 
would be secured. 

The last paper read on the first day was by Mr. 
C. Frodsham Holt, and dealt with ** The Strength 
and Spacing of Transverse Frames.” 

Sir Philip Watts, in a written contribution, said 
the question was largely one of experience. He thought 
that in the main it might be correctly stated that for 
large ships the spacing of the transverse frames in 
the vessels of the Royal Navy had always been greater 
than that of similar spacing in the large vessels of the 
mercantile marine. As regards general structural 
strength, this had been rendered practicable in large 
warships by the very large amount of transverse sub- 
division fitted primarily for warlike purposes in 
connection with the stowage of various articles in 
separate compartments, and also from the fact that 
a warship was exposed to much greater risk of 
destruction than in merchant ships, and much greater 
sub-division had to be arranged for. For these 
reasons a correspondingly larger amount of trans- 
verse strength existed in a large warship in the shape 
of transverse bulkheads than in the case of a large 
merchant ship. As a corollary to this there were 
considerable portions of a large warship in which the 
spacing of the transverse frames might be determined 
entirely from the consideration of the local strength 
of the plating to resist buckling between the frames 
when the plating was under compressive forces. A 
notable case of the necessity of closely considering 
the local strength of the plating to resist buckling 
when under compressive forces was to be found in 
the decision of the Admiralty to depart from the 
design of the old Ajax and Agamemnon central 
citadel ships of the old Inflexible type, bu'lt of iron 
to the design of the Colossus and Edinburgh, also of 
the central citadel type, which were the first British 





battleships to be built of steel. Mr. Holt’s paper 
marked a distinct advance in the study of a difficult 
and important subject. His methods were ingenious, 
and their discussion could only result in profit. He 
said this without necessarily endorsing all Mr. Holt’s 
conclusions. 

Professor 'T. B. Abell said the subject was of great 
importance now that frame spacing was being 
increased. The work done was of great practical 
value. It would be an advantage if a representative 
of the Classification Societies would state what their 
rules were with regard to the thickness of plating 
now that an alteration was suggested. 

Mr. Foster King, while recognising the value of 
the work done, thought it would be very difficult to 
grant acceptance to Mr. Holt’s assumption that the 
frame was rigidly fixed at some point in the tank 
bracket and at the upper deck, while it was freely 
supported at the intermediate decks. Nor could he 
accept the statement of the author, if that were what 
he really meant, that no criterion of strength was used 
in ordinary merchant ship design. The British Cor- 
poration at least had always had a definite standard 
of stress, which, he hoped, had met with some 
measure of success. It was well to remember, with 
regard to the statement of stresses, that vessels of 
fine form were on the average subject to longitudinal 
stresses at least as great as those of vessels of full 
form, and that even under static conditions reduction 
in displacement did not mean reduced stress in ships 
of the same length, breadth, and draught. 

Mr. J. E. Steele considered the paper a good piece 
of post-graduate work. In view of the complexity 
of the question, was it too much to ask the Registra- 
tion Societies to publish the assumptions on which 
their calculations were made ? This would make it 
much easier for anyone meditating a structural 
alteration, and indeed be an incentive to those who 
might wish to depart from the beaten track of design. 
All who had had experience of submitting to the 
societies radical departures from existing practice 
knew that without an inside knowledge of the 
assumptions as to water pressure on the frame, and 
the density and disposition of the cargo, the only 
course was to take the scantlings of the boat as given 
in the rules for ordinary construction, work out the 
strength and use it as a standard of comparison. 
Surely enough information could be given to make it 
possible to arrive at a new design which would have 
every chance of passing the authority with only 
minor alterations. 

Mr. W. S. Abell was much interested to find in 
Mr. Holt’s paper an approximate solution to a 
question which he considered to be of some import- 
ance. He meant the relation between the area of 
material in the frame girder to the modulus of the 
resistance of that girder. He would like to ask 
whether it would not have been better to say that 
the area varied as the square root of the modulus 
and to remodel the constant to take account of the 
very slight variation in the power factor. It appeared 
to him that that would have suited all practical 
requirements to which such a formula could be 
applied. The author had found it necessary to intro- 
duce an empirical term ‘‘C,’’ which he said might 
probably be explained by the necessity of taking note 
of the dynamical forces. Mr. Abell presumed, how- 
ever, that the author had no direct reason for that 
statement, but rather that he found it necessary to 
introduce some empirical factor which would meet 
the case of frames found in practice. It was very 
interesting to record that that formula might with 
advantage be used to extend the question of trans- 
verse strength to composite types of framing. 

The author having briefly replied to the discussion, 
the Conference adjourned to the following day. 





On Thursday morning papers by Mr. F. W. Lan- 
chester and Mr. A. W. Johns were the subject of a 
joint discussion. Abstracts of these papers are given 
below. 


A CONTRIBUTION TO THE THEORY OF PROPULSION 
AND THE SCREW PROPELLER. 


By F. W. LANCHESTER. 


The feature of most interest in this paper is the 
use of an hypothetical ‘* actuator,” as imagined by 
Dr. Froude, which, instead of imparting smooth and 
continuous motion to the liquid, gives motion by 
jerks or impulses. We make such extracts from the 
paper as bear upon this point, but for the rest must 
refer readers who are interested to the original :- 


We may conceive the actuator as defined by a circle, whose 
centre is situated on the line of thrust and whose plane is normal 
to the direction of motion. There is no real need that the 
boundary of the imaginary plane constituting the “* actuator ’ 
should be circular, but it is better to think of scme definite form : 
also it is tacitly understood that the actuator is a hypothetical 
simplification, and as such is a stepping-stone to the study of 
the screw propeller. 

* * * * * 

Considerable light can be thrown on the present subject by 
so modifying the actuator that, instead of acting continuously 
and smoothly upon the fluid, it acts by a series of jerks or im- 
pulses. Hydrcedynamic theory tells us that each jerk or impulse 
will give rise to a vortex ring which will contain the energy 
imparted by the impulse, and represent a definite quantity of 
momentum of which it is the equivalent. 

When we consider the surface of discontinuity as a vortex 
sheet the counterwake is, in effect, the resultant of the outward 
portion of the vortex system, just as the wake is the resultant 
cf the inner portion. Thus we see that the whole of the work 
done by the actuator is not necessarily represented by the 





part of it appears in the outward, 
backward, and inward flow of the individual vortex zings, or, 
in the case of the continuously operating actuator, in the 
forward counterwake current ; to whatever extent the energy 
is thus distributed the conditions of hypothesis are invalidated. 
On the other hand, the existence of negative momentum in the 
counterwake renders it, on the face of things, uncertain whether 
the momentum quantity in the equation itself is to be relied 
upon as a measure of the thrust reaction. If this negative mo- 
mentum, or any part of it, were traceable to the direct action 
of the means of propulsion, i.e., the actuator—as in the case 
of the reticulated actuator then the analysis on which the 
equation is based would undoubtedly be rendered invalid ; in 
the writer’s opinion, however, thisis not the case. Alternatively, 
if this negative momentum, or any part of it, be due or traceable 
to the reaction of the body propelled, it would denote an added 
resistance, and an addition to the force of propulsion, and in 
turn an equal increase in the positive momentum to be trans- 
mitted by the actuator. It isin this manner that extra resistance 
requiring additional thrust may arise in the case of vessels with 
bluff stern lines, at least, it is one way of viewing the problem. 
With vessels of easy stern lines the effect in question is small. 


energy in the wake stream ; 


[ In any case, this particular aspect of the subject is not a matter 


of the the sory of propulsion as such ; it is rather a question of 
the relation of the means of propulsion to the body propelled. 
* * * * * 

The modified conception of the actuator in which it is presumed 
to operate intermittently and to give rise to a succession of vortex 
rings may be considered as more directly applying to real means 
of propulsion as at present known; in every case of direct 
fluid propulsion known to the author, the basis may be regarded 
as vortex generation. In the case of the screw propeller, for 
example, it is to-day well understood that there is actually a 
spiral vortex continuously generated by each blade, and, so 
far as its axial component is concerned, any such spiral vortex 
may be regarded as a series of vortex rings: thus in a four- 
bladed propeller the conditions simulate an actuator emitting 
vortex rings at a spacing of about one- third to one-quarter of 
its own diameter. It is more than probable that in the propeller 
theory of the future the solution of the many at present unsolved 
or partially solved points will be found in the mathematical 
study of this vortex emission. The rationale of this vortex 
generation has been studied theoretically by the present writer, 
and has been demonstrated photographically by Professor 
Flamm and others ; of its truth there is no question whatever, 
its full meaning is still a matter open to controversy. 

* * * * * 

As a matter of fact, the difficulties with Froude’s actuator 
largely disappear, and at the same time we more nearly approach 
the conditions of practice, if we modify the original conception 
in the manner already indicated—namely, if we substitute an 
intermittently operating actuator for the continuously operating 
version, and substitute for the uniformly moving slip stream a 
wake consisting of a series of vortex rings. The action of an 
impulse distributed uniformly over an area of circular form is 
well understood ; it gives rise to a vortex ring, the stream lines 
of which have been ascertained by the unimpeachable methods 
of mathematical analysis. However, as in the case of Dr. 
Froude’s device, there is the same little difficulty relating to the 
edge of the area over which the impulse is given, we have to 
suppose in rigid theory that the impulse region is cut off at its 
periphery by a filament or core of some kind. Strictly speaking. 
there must be a boundary surface rendering the region one of 
double connectivity. This difficulty is overcome in reality by 
the fact that—just as in the preceding discussion—the edge of 
the actuator becomes the seat of rotation and the vortex motion 
proper is built up around the core so produced. 

* * * * * 

In considering the actuator as the seat of vortex motion, we 
have in a previous section suggested that in detail it acts in an 
intermittent manner, but that its results may be discussed by 
average, as if, in fact, its action were continuous. This pro- 
cedure, though apparently somewhat loose, is actually justified 
by the fact that the screw propeller does comply with both 
conditions ; its action in the generation of vortices on any 
supposed channel of flow is intermittent, but owing to the 
spiral form of the vortices their production is perfectly con- 
tinuous. We will now examine more critically the conditions 
of the generation of a vortex ring by an actuator acting definitely 
by a series of impulses. We will first suppose the individual 
rings so far apart that their mutual influence may be neglected, 
i.e., the impulses are few and far between. The area on which 
the actuator is presumed to work must, in order to comply with 
the essential conditions, be the seat of a uniform pressure 
difference, and the applied forces representing this pressure 
difference act to accelerate the fluid along certain definite 
paths—-stream lines whose configuration is well known to the 
mathematician. Now the acceleration along these stream lines 
is just as definite as the acceleration of the fluid through a pipe 
system, and is subject to the ordinary law of a force applied 
to a rigid body, and the rate of doing work will be equal to the 
applied force acting at every point over the disc area at half 
the final velocity locally impressed by the actuator on the fluid. 
Although it is always supposed in theory that the action of an 
impulse is instantaneous, it is necessary thus to imagine it to 
take a finite time, however brief, otherwise it would appear 
superficially as though the actuator—in the case under con- 
sideration—were acting on fluid at its maximum velocity, 
which is contrary to the truth. 


The paper concludes with a mathematical investi- 
gation of a helicopter and a windmill. 
THE RESULTS OF PRO- 
IN AIR AND WATER. 


JOHNS. 


A COMPARISON BETWEEN 
PELLER EXPERIMENTS 
By A. W. 


Some years ago, in a paper read by the writer before this 
Institution, it was pointed out that, in the case of bodies moving 
through air at practicable velocities, the alteration of pressure 
is relatively so small that the compressibility of air—the quality 
in which it differs so materially from water—can be neglected. 
The coefficients of resistance for the same body moving in the 
two media—air and water—would thus be in the ratio of the den- 
sities. Theoretically this is not correct, but actually it appears 
to be sufficiently so for all practical purposes. The curves of 
normal pressure obtained from inclined square plates, moving 
in air and water, were included in the paper. These were 
exactly similar, and the coefficients for deducing the pressures 
were in the ratio of the densities. The results of experiments 
since published fully confirm this. 

If the foregoing is accepted, it follows that the results of 
experiments in air are of some interest to naval architects. 
The rapid progress in aviation during recent years has been 
accompanied by the publication of a large amount of informa- 
tion resulting from the experimental work of the various aero- 
nautical laboratories. So far as the writer is aware this 
information is not familiar to naval architects, and has not 
been made use of to the extent it deserves. 

It is with the object of emphasising the importance of a know- 
ledge and study of such results that this paper has been prepared. 
The behaviour of thin plates in their movement through air or 
water is perhaps more of academic than practical interest. 
The performances of propellers are, however, of practical 
importance, and in this paper the results of experiments with 
them in air have been compared with those obtained in water 
by Messrs. Froude and Tavlor. In addition, one or two points 
in connection with propellers are treated from the point of 
view adopted in aeronautical work, 
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Except in the matter of effective pitch, the aerial propeller 
results compare extremely well with those of water propellers, 
The thrusts are in agreement, and can be obtained by dividing 
hy the ratio of the densities of the two media. The efficiencies 
are in agreement at the lower speeds, and the results generally 
point to the fact that more experiments on propellers are re- 
quired to clear up some important points. The increase of 
efficiency with speed, the departure of the thrust from the law 
of the square of the speed, the applicability of the law of simili- 
tude of Lord Rayleigh, and the alteration of the slip at which 
maximum efficiency occurs as the speed is increased, are all of 
great practical importance. For this reason it is important 
and necessary that a careful study should be made of all results 
as they become available from the various aeronautical labora- 
tories. These are in great part concerned with the perfection 
of the aeroplane, which in its simple form is, after all, only an 
element of an aerial propeller whose diameter is infinite and 
whose pitch is variable, and dependent upon the angle at which 
the wings are inclined. 

Mr. R. E. Froude, in a written communication 
which was read by Lord Bristol, pointed out that some 
of the ground covered by Mr. Lanchester had been: 
dealt with in his—Mr. Froude’s—earlier papers. He 
called attention to these papers because the dynamic 
system which they described seemed to have an im- 
portant bearing on the conception of propulsion by 
successive vortex ring impulses just in proportion as 
they assumed those impulses to be crowded together 
in space and made correspondingly short in individual 
duration. The ideal actuator propulsion might be 
treated as the limiting case of such crowding up of 
impulses. At the other extreme of the scale they 
might contemplate propulsion by a succession of 
individual vortex ring impulses so separated as to be 
without sensible effect on one another, a condition 
which was realised very closely in propulsion by oars. 
And finally they might contemplate an intermediate 
case where the successive impulses were delivered 
far enough apart for the vortices to be separately 
traceable, yet near enough together for each 
impulse to be delivered on fluid already largely 
set in motion by its predecessor. That was the 
conception which Mr. Lanchester favoured, and he 
fully agreed that it imitated the real screw propeller 
conditions much more nearly than any other with 
which he was acquainted. If that conception could 
be brought effectively within reach of algebraic 
treatment he thought a great advance would be made. 

Sir Charles Parsons said that the papers opened up 
a great many intricate questions. It might be taken 
broadly that this object was to lay before the Insti- 
tution the results of experiments in air. The 
broad difference between air and water was that 
the viscosity of air* was 50 per cent. greater 
than that of water, in proportion to their densities. 
This greater viscosity made a slight difference in 
efficiency with broad and narrow blades and with 
different surface velocities, but these differences 
were of no practical importance to marine engineers. 
With regard to the velocities, spoken of by Mr. Johns, 
of 48ft. per second, they could only produce a conden- 
sation equivalent to about 38ft. head, which meant 
that the air might be taken as being incompressible. 
What engineers were interested in was the question 
of cavitation, which had led to the adoption of wide 
blade propellers. Turning to actual experience, 
there was about 10 per cent. difference in efficiency 
between the best propeller obtainable and the average 
turbine propeller in a fast ship. 

Mr. S. W. Barnaby said he had read Mr. Lanches- 
ter’s paper very carefully, but he would point out 
that the author was evidently not familiar with all 
the discussions that had taken place on the subject, 
and he was not therefore aware of all the work that 
had been done. Mr. John’s paper opened up to 
their notice a most important set of experiments 
designed to assist those who were engaged in the 
design of water propellers. As there was not likely 
to be any cavitation with air propellers, the inferences 
which might be drawn from a study of their perform- 
ance were limited by that fact. 

Commander Boris, of the French navy, commented 
upon the value of the papers, which dealt with a 
subject, particularly Mr. Johns, of which he himself 
had made some study. 

Prof. J. B. Henderson said it would appear from 
Mr. Lanchester’s paper that his—Prof. Henderson’s— 
theory, which was challenged, had been discussed 
by Mr. Lanchester in the early part of his paper. 
That was not the case, and in justice to himself he 
felt compelled to make the point clear. 

Mr. L. Bairstow said that from the theoretical 
standpoint the agreement of water and air experi- 
ment depended on there being no cavitation and 
no surface waves. If these conditions were satisfied 
the experimental results in air indicated that for large 
propellers under ordinary conditions the efficiency 
did not change with the speed. It was only when 
working at low speeds or with very small propellers 
that any change in efficiency with speed was observed. 


Mr. J. L. Kent read a paper on 
FURTHER MoprEt EXPERIMENTS ON THE REsISsT- 
ANCE OF MERCANTILE SHIP Forms; THE INFLU- 
ENCE OF LENGTH AND PRISMATIC COEFFICIENTS ON 
THE RESISTANCE OF SHIPS.”’ 
Part I. of this paper is a continuation of that read before 
the Institution of Naval Architects by Mr. G. S. Baker in 1914, 
and gives the results of a further set of model experiments 
made to determine the effect of shape of area curve on resistance. 
Part II. gives a general idea of the manner in which the 
resistance of a ship changes with alteration in form and length, 
and may be regarded as a continuation of a paper read before 
* According to the Advisory Committee for Aeronautics Report. of 
191i-12 the kinematical coefficient of viseosity for air is .147, and for 
water about .011—EpD. THF EF. 











the Institution at the summer meetings in 1913. The wave 
contours at different speeds have been taken for a series of 
models, and from them an attempt has heen made to give the 
physical interpretation of the formula 
V= 1.34 y PL(p) 

and thereby to define some of the conditions which will pro- 
mote heavy or light wave-making. The results of methodical 
model experiments in other tanks have been examined, and 
some conclusions drawn from them on the effect of certain 
changes in form. 

Sir Archibald Denny expressed the opinion that 
the paper was a record of good and useful work. A 
point of interest was that it went to confirm the belief 
expressed by Mr. Baker in a previous communication 
to the Institution, that the theories regarding crests 
of waves could be properly demonstrated. It would 
perhaps be of interest to make a statement as to 
joint work which had been carried out in his company’s 
tank at Dumbarton and in the National tank. Two 
precisely similar models were tested, and he was 
not surprised to find how very close was the agree- 
ment between the results obtained, the difference 
being less than 1 per cent. This was an interesting 
proof of the reliance which could be placed on the 
results obtained with models tested under tank 
conditions. 

Mr. G. 8S. Baker gave additional information with 
regard to comparative tests with identical models 
in different tanks. He said he had now secured the 
results from four tanks, including the two referred 
to by Sir Archibald Denny, and the difference in the 
results was only about 1} per cent. That might be 
regarded as a good test of the accuracy of the results 
obtained in tank work. 

Mr. C. E. Stromeyer read a paper on 
“THE Law or Fatigue APPLIED TO CRANK SHAFT 

FAILURES,” 
of which we give an abstract :— 

In my paper of last year on the “ Elasticity and Endurance of 
Steam Pipes,” the law of fatigue was applied to the determina- 
tion of the fatigue stresses to which steam pipes are exposed, 
and in the present paper it is proposed to deal with crank 
shafts on the same lines. Unfortunately, this problem is far 
more complicated than the former one ; and the results arrived 
at are not as precise. Thus, although crank shaft failures 
may be due to insuflicient strength for ordinary working con- 
ditions, they may also be due to the shafts being out of line, 
or to the bearings having become overheated and then suddenly 
drenched with cold water. 

The result of this inquiry may therefore be roughly sum- 
marised by saying that if crank shafts are subjected to pure 
alternating stresses their endurances can be estimated if the 
fatigue properties of the material are known, and seeing that 
modern materials for crank shafts have much higher fatigue 
enduring properties than was possessed by wrought iron, 
modern crank shafts ought to be relatively much stronger than 
these. Some allowance should of course be made in the factor 
of safety for external influences, but it will generally suffice to 
adopt a factor of 1.5, taking the fatigue limit of the material 
as a standard. 

From the foregoing it also appears that the smallness of the 
fillets has a very material bearing on the strength of crank 
shafts, and makers of internal combustion engines have been 
driven to adopt comparatively large fillets. It is therefore 
not improbable that improvements might be effected with 
erank shafts which have a tendency to crack by replacing them 
with crank shafts having relatively large fillets. 

Mr. James Gilchrist, in a very practical contribu- 
tion to the debate, expressed the view at the outset 
that the main cause for the fracture of crank shafts 
was that they were made too light to begin with. 
In days gone by it was no doubt quite proper and 
usual from time to time to drench these shafts with 
cold water, but since the doing away with ordinary 
bronze bushes and the introduction of white metals 
the difficulty arising from applications of cold water 
had been very largely obviated. It was now the 
exception and not the rule to run with crank shafts 
or even tunnel shafts hot. It was impossible to run 
with them really hot because under such circum- 
stances the white metal would melt and the engine 
come to a standstill. Mr. Stromeyer also referred 
to faults in alignment as being a cause of failure. That 
was not the fault of the shaft in every case, but of 
the man who put the shaft in. It was difficult in 
marine engine practice to make sure of the alignment 
because of the bending moment of the steamer. 

Prof. A. J. Margetson commented on Mr. Stro- 
meyer’s statement that it would generally suffice to 
adopt a factor of safety of 1.5. It seemed to him 
that this was a low value to assume. 

Mr. Stromeyer, in reply, said that in the course of 
his duties as Lloyd’s surveyor in the old days he came 
across sixty crank shaft mishaps. The design was, no 
doubt, better to-day, and the material had improved, 
which would account for the fewer failures, but having 
got this material he thought it would be of interest 
to publish it. He regretted that he had no samples 
of the metal. With regard to the factor of safety, 
there was no doubt a difference of opinion among 
engineers. The term was invented in the early days 
of engineering, when, knowing nothing about stresses, 
engineers used the figures 8 and 9 for a factor of safety 
as an ample measure of precaution. The high figure 
adopted was really the measure not of the factor of 
safety of the material, but of the ignorance of the 
old engineers, and if he had been able to adduce 
reasons for reducing the factor of safety from 8 to 1.5 he 
hoped he had done the engineering profession a service, 

The next paper taken was that by Mr. Linton Hope 
on 
‘““THeE Errect oF BEAM ON THE SPEED OF HyDRo- 

PLANES.” 
We give the following abstract :— 
I feel that an apology is needed for this paper, on the ground 








that it is merely a theory based on an empirical formula which 
has been evolved from data obtained from a few examples, and 
not-—as in the case of the admirable paper on “ Hydro-aeroplae 
Floats,” read by Mr. Millar last summer——the result of carefy| 
and exact tank experiments. Needless to say, [ should hay « 
liked to carry out proper experiments before venturing to pi 
my theory before the Institution ; but, unfortunately, owing (,, 
the war, | could not afford to pay for the use of the experiment.| 
tank, I must therefore put forward the theory and -formul. 
untested, for what they are worth, and trust that those expert. 
who have gone more fully into the subject will deal gently with 
me if I am wrong. 

Before going into details, perhaps it may be as well to explain 
how I arrived at the formula which has led me to believe th. 
beam has such a marked effect on the speed of hydroplane., 
Being commissioned to design the fastest hull that I could pro- 
duce, to take a certain motor, which the owner stated to |). 
250 to 300 brake horse-power and only 1100 Ib. weight, I thoug):: 
T saw a possibility of attaining a fairly high speed, provided 
these statements were correct, and provided | made no mistak« 
in the selection of the type of hull, which would, of course, be « 
skimmer or hydroplane of some sort. As there are three total!) 
different types—aulti-step, single-step, and stepless—it wav 
not easy to say off-hand which would be the fastest, the designer 
of each type naturally claiming superiority over the others, | 
therefore set to work to collect all available data of the actus! 
performances of well-known hydroplanes of each of the thre 
types, tabulating them according to the ratios of 


; and z. ' 

] vy L 
which enabled me to eliminate those which were obviously hac 
performers. 

Altogether I obtained details of some fifty or sixty hydroplan 
and fast boats, for which I have to thank the various builde: 
and especially Messrs. Thornycroft, who very kindly put at my, 
disposal an enormous amount of extremely accurate and car 
fully compiled data ; but I am indebted most of all to Dr. R. i 
Froude for his most generous assistance and advice regardin, 
the formule, 

The first result of my tabulation, after knocking out the 
obvious “ wasters,’” was to show that the three types alread) 
mentioned must be treated separately, the single-step bein, 
much superior to the stepless, while the multi-step appeare:| 
to come somewhere between the two. Even with this further 
classification there were many examples of the same type wher: 
length, power and weight were the same, or nearly so, whil 
the speed varied considerably, even when (as in one case) thy 
same propeller and motor were transferred from one boat to 
another, 

It was now fairly clear that I must go further than the simple 
ratios of 

Ww 
Pp and 
to find out what speed I should expect from a certain combina- 
tion of weight and power in a hull of a given type, and on arrang 
ing the various examples of each of the three types in the order 


4 


of their — ratio, it became apparent that, other things being 
equal, the beamy boats had a decided advantage in speed, at 
any rate when the ratios 
y and te 
4 L 4 WwW 

were high and, of course, under favourable conditions of sea and 
wind. As this agreed with aeronautical experience regarding 
the “ aspect ratio ”’ of aeroplane wings, I felt the more convinced 
that beam in some form should be taken into account, and in 
my first experimental formula I tried y L ; B in place of 4 L, 
and certainly obtained better results than before. 

Not feeling much confidence in my mathematical abilities, | 
submitted my crude formula and examples to Dr. R. E. Froude, 
who most kindly went into the matter very carefully, correcting 
a dimensional error, and also showing me how to express the 
formula in a much simpler manner. Commenting on the diffi- 
culty of evolving a formula which would be theoretically 
correct, he pointed out that the two totally different conditions 
were involved, either of which, if taken separately, would be 
fairly amenable to theory, but not when combined, as they are 
in all my examples. 

These two extreme conditions are (1) pure floating, where the 
hydrodynamic lifting force is practically ni/, and the whole 
weight is supported by hydrostatic force due to immersion ; and 
(2) pure skimming, where the hydrostatic effect is practically ni/, 
and all the support is due to the hydrodynamic effects. Con- 
sequently, no theory can be brought to bear in any definite form 
on the combination. In spite of this, he went on to say that the 
formula—as corrected, but without the beam length ratio for 
the constant—-appeared as good an apology for a theoretical 
justification as could be contrived ; which, coming from such a 
high authority, is my best excuse for venturing to put it before 
you, 

Although approving of the formula generally, he strongly 
objected to the introduction of beam in any form, on the ground 
that only one dimensional factor was necessary or desirable, and 
that the proper proportion of beam for any given conditions 
would be determined by experience, while its introduction in 
the formula might lead to a wrong conception of its true value 
when designing future boats. Admitting this fully, there yet 
remains the fact that our knowledge of the best proportion of 
beam to length is very slight, so, for analytical purposes only, I 
have ventured to go against Dr. Froude’s advice, and have used 


. with results which certainly 


4 


a constant varied by the ratio i 


surprised me very much, 
Turning to the formula as corrected, it now reads as follows : 


w. v/ v y" 
v L 
" 


2¢ /P.C. 17 
Nv WwW 


The coefficient C is oF tained by multiplying the con- 


BLP. 
for power, and— 


Vikts) = 


for speed. 
3 ; thus C 66,000 B for single- 


stant for each type by the ratio 1 
B 


step hydroplanes, while for the stepless type it would be 55,000 


or thereabouts. The type constant 66,000 or 55,000 would 


again vary aceording to the ratio BHP : but, as this appears to 


vary only from .47 to .48 in most of the examples which I have 
obtained, 1 have taken .475 as a mean propulsive coefficient, and 
fixed constants of 66,000 and 55,000 for the two types. 

Taking .475 as the mean, we shall have to increase the con- 


stant 60,000 t to 138,950 r: to obtain the approximate E.H.P. 


necessary for towing experiments, or for the floats of hydroplanes, 
For ascertaining the resistance only, the formula is simplified to 


V \la 
ae a 
R= __\VL 





K 


the value of the constant K being 425 2 for the single-step and 


4 
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355 nd for stepless. 


4 


while for the multi-step type it appears to be 


3 
shout 400 : 


4 

It may well be said that the variations in propeller efliciency 
alone would cause far greater errors than I have found, and that 
formula must be wrong somewhere, because the results are 
too good. On the other hand, most of the propellers are the 
final result of many experiments, and in the case of all the A 
class of single-step hydroplanes, and in most of the others, they 
were designed by the same firm and should give fairly regular 
results, 

With regard to any differences which might be expected from 

ariations of hull design, here again we have great similarity 
between individual boats in each general type, and no doubt 
the bad performers which have been rejected owed their failure 
chiefly to badly-designed hulls or propellers, unless, as frequently 
lappens, the actual power transmitted to the propeller was over 

timated. This may easily happen from one of two causes 

a) loss of power through excess of friction in transmission be- 
iween engine and propeller, and (6) failure of the engine to give 
ihe same ratio of power per revolution in the boat as was obtained 
n the test bench. 

The rectangular toboggan form of hull has proved most 
inefticient in actual practice, even under ordinary smooth sea 
onditions ; but no doubt it may be the best on absolutely 
mooth water, as in the present instance, and it has the virtuc 
{ simplicity for construction and repair, which makes it a 
favourite form of float on hydro-aeroplanes. In spite of these 
very valuable advantages, I feel sure that, for a given weight 
ind size, a much stronger and more effieient form of float can 
he designed to suit the usual sea conditions which hydro-aero- 
planes have to encounter, perfectly smooth water being very 
rarely met with, Such a form as I have in my mind would be 
just as easy to repair as the toboggan form, and, although it 
would undoubtedly cost more to build, the great increase in 
-trength for a given weight or decrease in weight for a given 
strength, in conjunction with probably much superior speed 
in disturbed water, would be well worth the extra expense. 
Such floats can be built to weigh only about 90 Ib. to 95 Ib. each 
for 720 lb. displacement at rest, with 830 Ib. reserve buoyancy. 
Larger ones would have the same proportion of weight to dis- 
placement, but their cost would not increase in the same ratio. 


Sir Archibald Denny, who said that his firm had 
done very little with skimmers, showed a model boat 
ten years old. He was much interested in the formula 
which Mr. Linton Hope had proposed, and by which 
he hoped to predict speed and power. 

Mr. F. W. Lanchester said that the questions 
raised by Mr. Linton Hope dealt with a subject of 
national importance. The author had not pro- 
pounded a theory, but had endeavoured to classify 
his material on a rational basis. A point which 
occurred to him was whether climatic conditions did 
not sometimes reverse the resistance coefficient of 
the different types. He believed, for instance, that 
the multi-step type was in bad weather a better form 
than the single step. The question of the aspect 
ratio was of great importance, as in the case of aero- 
planes. Mr. Linton Hope said that the beam of the 
boat corresponded to some extent with the aspect ratio, 
and he had discussed that point. It would seem that 
this boat had an advantage in that it left behind it a 
depression to represent its displacement volume. 
The boat was dynamically supported, but only tem- 
porarily. Another question was that with the air 
propeller a considerably higher efficiency was ob- 
tained than with the marine propeller. In aero- 
nautical propellers the efficiency was over 80 per cent. 

85 per cent. had been claimed—-whereas the maxi- 
mum efficiency of marine propellers was no more than 
72 per cent. The air propeller was not, of 
subject to the effect of cavitation conditions. 

Mr. G. 8S. Baker drew attention to the difference 
between aeroplane and seaplane floats. It was 
necessary to remember that a seaplane might have 
to be set at an angle at which no hydroplane designer 
would get his boat to run. That considerably re- 
stricted the efficiency of the seaplane float. The 
proportion of the power of the seaplane used up in 
water resistance at 30 miles per hour was very small 
in Comparison with air resistance, and if by a change 
in design a gain in efficiency of 10 per cent. could be 
realised nobody would adopt the new design if it 
meant giving up the advantages of simplicity. It 
would not be worth it. The critical point in a sea- 
plane float was getting it over the hump speed, and 
floats were not designed for the conditions mentioned 
in the paper. With regard to the formula, the effect 
of beam might be to give improved results on par 
ticular occasions, but it should not be overlooked 
that where a hydroplane already had sufficient 
lifting area, to put on more might be the reverse of 
beneficial. 

Mr. Linton Hope briefly replied to 





course, 


the discussion. 


x 


The last paper on the agenda was that by Mr. FE. 
I’, Spanner, entitled, 


NoTes ON THE Cross CuRVES AND G.Z. CuRVE 
OF STABILITY.” 

On it Mr. W. J. Luke opened a short discus- 
sion. He said it was significant of progress to 
find the young men coming forward with sim- 
plified formule for stability curves when older 
members of the Institution had begun to think 


that the last word on the subject had been said. 
Mr. Spanner’s paper would interest a large audience, 
but it was rather one for quiet study than for open 
discussion. He was inclined to think that the idea 
put forward would not lead to any saving of time, 
but that could easily be tested. He ventured to 
suggest to those who desired to save further time on 
the calculations for stability to cut the vessel into 
eight sections instead of ten. 

Prof. T. B. Abell said that the theory put forward 
by the author was quite new, and it was certainly 
interesting to find an old problem treated in this way. 

The passing of the usual vote of thanks to the 





connecting-rod bolts from 
‘several points of view. For 
instance, he assumed from 





President, who occupied the chair at each session, and 
to the Royal Society of Arts for the loan of its 
premises for the conference, ended the proceedings. 





BREAKDOWN OF A DIESEL ENGINE AT 
OXFORD. 

NEARLY a year ago we gave a short note about a new 
society which had just been established under the name of 
the Diesel Engine Users’ Association, and accorded it a 
hearty welcome, as giving promise of being able to do very 
useful work in bringing before the builders of Diesel 
engines the various troubles actually experienced by users 
of engines of that type. With a comparatively new thing 
like the Diesel engine it in our opinion, absolutely 
essential that the builders should follow up the actual 
working of the engines supplied by them, and this associa- 
tion forms a very convenient method of not only allowing, 
but almost compelling, them to do so, 

We have just been favoured with a very interesting 
communication from Mr. Percy Still, the honorary secre- 
tary of the association, giving a résumé of a discussion 
which took place among the members of the association 
with regard to the breakdown of a Diesel engine at Oxford. 





is, 





The engine in question had three cylinders, 23.6in. dia- 
meter and 23.6in. stroke, and was designed to give 650 
brake horse-power at 240 revolutions per minute. It, 


however, appears to have failed to give the guaranteed fuel 


as, naturally, a bolt would require renewal in a shorter 
time if the brasses were allowed to knock than if they were 
kept carefully adjusted. In conclusion, Mr. Smith put 
forward an approximate rule for comparing the strength 
of big end bolts based upon the diameter over the threads 
of a known “safe” bolt, expressed as a percentage of 
the bore of the cylinder. The bolt of the engine to be com- 
pared is similarly expressed in terms of percentage of 
cylinder bore and when multiplied by the ratio of the 
piston speeds of the two engines gives the corresponding 
safe diameter of the bolt of the second engine. A number 
of concrete examples were taken showing that this 
empirical rule agreed very closely with actual practice, 

though, to our mind, the taking of the diameter instead 
of the area would appear to require the limitation of the 
rule to a comparatively small range of diameters. 








NEW ZEALAND IRONSAND. 
(By a Correspondent in New Zealand.) 

ALMost every known variety of iron ore has been cis 
covered in New Zealand. At Parapara (Nelson) immense 
quantities of limonite ore occur on the surface of the 
ground. When converted, the product is of the variety 
called white iron. Another deposit, about 60ft. thick, is 
on the west side of Mount Peel. This ore contzins 56 per 
cent. of metallic iron, and has been traced a distance of 
three miles, beyond which point it is reported to swell 


Big End Bolts of Various Diesel Engines 


tem. Engine. No. 1 
1 Stroke, 
2 Bore, ms & 
3 Revolutions per ‘minute 
+ Piston speed, ft. per min. 


Diameter over thread, in. 
Per cent of bore 
Minimum diameter, i in... 


5 #{ 


13 





g Ratio Length of rod between centres ‘ae ; 155 
Crank radius 

% Reciprocating weight, lb... . 2400 

10 Stress in bolts, Ib. per _— inch 2. wie . 7000 

ll Relative stress. . : Pah, ge, spel oe 1 

12 =Material of bolts Iron 


Noies on 

Engink.—No. | is the engine in which the failure occurred. 

No. 2 is a slow speed engine giving 100 B.H.P. per cylinder. 

No. 3 is a slow speed engine giving 40 B.H.P. per cylinder. 

N». 4 is a high-speed engine. 

No. 5 is a Willans and Robinson standard engine. 

No. 6 is a similar engine to No. 2, but has larger bolts. 

Item No. ’.—The reciprocatirg weight has been taken to inciude the 
= gudgeon pin, rings, and two-thirds of the weight of the complete 
rod. 


consumption, and in actual running conditions the power 
was reduced to 520 brake horse-power at 214 revolutions 
per minute. The breakdown occurred on September 26th, 
1914, quite suddenly and without any intimation of any- 
thing being wrong. On examination the big end of the 
connecting-rod of the centre cylinder was found to have 
been broken to pieces, some parts being jambed between 
the crank webs and the bed-plate. The connecting-rod 
complete with the gudgeon pin was driven through the 


A frame supporting the cylinder and was found on the 
floor; the piston was broken and fixed just below the 


cylinder, while the liner and part of the jacket were also 
broken, and part of the bed-plate had been carried away 
by a blow from the connecting-rod. In spite of the 
verity of the accident, the two outer cylinders were 
found to be undamaged and the crank shaft to be per- 
fectly true. 

Mr. Philip H. Smith, of Messrs. Smith and Johnson, 
was called in to inspect and 
report, came to the conclusion 
that the breakdown was due 
to the connecting-rod bolts 
being too small; one of 
the bolts was found to have 
broken at the neck just 
under the head. Mr. Smith's 
report was read and discussed 
before the members of the 
association and was accom- 
panied by a table showing 
the stresses in connecting- 
rod bolts of half-a-dozen 
different Diesel engines ; this 
table we reproduce. 

Mr. Smith went into the 
question of the diameter of 


se 


who 





experience that the diameter 
of the bolt as used in the No. 5 
engine built by Willans and 
Robinson was “safe,” and 
stated that it had been found 
in practice that a violent 
seizure was necessary before 
such a bolt would fail either 


by stretching or fracture. 
Taken on this basis, Mr. 
Smith showed that the diameter of the bolt of the 
engine which failed should have been at least jin. 


greater than it actually was, assuming that the stress 
should not have exceeded 3750 lb. ,» as in the Willans’ 
engine. Other comparisons were made, all of which tended 
to show that a large increase in diameter should have been 
made. Attention was drawn in the discussion to some facts 
which ought to be well known, but apparently are not. 
For instance, it was stated that a slack-fitting bolt would 
tend to deteriorate at a greater rate than a well-fitting 
bolt, and that the insertion of packing plates between the 
foot of the rod and the bearing destroys the value of the 
spigot and subjects the bolts to bending stresses. As we 
say, these points should be well known. Mr. Smith 
recommended that big end bolts should actually be 
replaced after certain periods of running, and suggested 


3000 hours, but pointed out that this time would depend | 


largely upon the care exercised by the engineer in charge, 

















No. 2. No. 3. No. 4 No 6 No. 6. 
2.16 1.51 1.83 1.83 2.16 
W.7 1Z.2 19.7 15.0 17.7 
180 200 215 15 180 
730 ub 785 715 730 
1.75 1.42 2.95 1.65 2.0 
9.9 11.6 15 11 11.9 
1.57 s 2.75 1 1.1 
3 5.35 5.0 E.3 3 
450 2080 1000 1s00 
3000 3000 3750 4850 
0.935 0.43 0.43 0.525 0.695 
Siemens- ? Crucible Siemen- - Siemens- 


34 to: Martin steel Martin steel 


S tons 


Martin stee] 
28 to 32 tons 


the Table. 


Item No. 10.—Maximum stress is calculated from the formula, F 
0.00034 W N* R .. + R/L) pounds, where W is the weight of reciprocating 
parts in pounds, N is the r.p.m., R/L is the inverse of item 8 in the above 
Table. 

The “leading” bolt is stressed in the No. 1 engine 15 per cent. in excess 
of the figure given in item 10, which is the mean. 

Engines Nos. 1, 2, 3, 4, and 6 were built by two continental firms of 
the highest reputation. 


out to as much as a mile in width. An extensive and 
valuable deposit——-limonite and glauconite—occurs on the 
western slopes of Mount Royal, Otago. It contains about 
37 per cent. of the metal, and as regards both quality and 
position, this deposit is of importance. Samples of out- 
—- ore taken from the Parapara deposit some years ago 
e found to contain 51.38 per cent. of met tallic iron. 


wer 
By means of prospecting drives during 1913, more 
definite information concerning the ore was obtained, 


and the samples analysed showed the percentage of 
metallic iron to be 45.02. It is estimated that the main 
Parapara deposit contains nearly 64 millions of tons of 
ore. There is a large deposit of nearly pure crystalline 
limestone on the banks of the Parapara River, which 
would be valuable as a flux for use in blast furnaces. 
In the form of sand, the chief deposits are on the seashore 
of the west coast of both islands, the best known being 
that near: New Plymouth. The Taranalsi ironsand has 





CASTING TEST PIGS FROM NEW ZEALAND IRONSAND 


been the subject of many experiments to determine the 
best method of smelting it. A variety of articles have 
been manufactured from the product of the sand and 
submitted to experts, who have expressed a favourable 
opinion as to quality. It is now proposed to erect an 
experimental blast furnace near New Plymouth. The 
process, which has been patented, consists in the 
briquetting of 60 per cent. ironsand with 40 per cent. 
small coal from the Liverpool State Colliery, the coke 


from which contains only 0.25 per cent. sulphur. The 
briquettes will then be coked before introduction 


into the furnaces. It is claimed by the patentees that 
by this process the titanic anhydride in the ironsand, 
amounting to from 8 to 9.2 per cent. will be eliminated 
in the furnaces. The patentees hope to be able to 
produce a ton of iron per hour when the works are 
fully equipped. The accompanying engraving shows an 
experimental cast being made from this ironsand. 
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APPARATUS FOR CLEANING, SEPARATING, 
AND DELIVERING GRAIN. 

Tue cyclo-pneumatic system of separating grain, in 
which the specific gravity of the latter played its part, 
was first applied by the firm of Thomas Robinson and Son, 
Limited, Rochdale, to the break process, ¢.e., in breaking 
down the wheat berry, in the flour mill; later it entered 
into the grain receiving department, for separating the 

















, Fig. 1—120-TON GRAIN SEPARATOR 


bulk of the dirt and other foreign matter from grain at 
the earliest stage on reaching the mill, in order to give a 
preliminary cleansing to the wheat before it entered the 
silos. It is now being effectively applied to a third stage, 
namely, the wheat cleaning department of a modern flour 
mill. It should first be mentioned that in the usual method 
of employing dust collectors in the cleaning department 
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Pig. 2—CYCLO-PNEUMATIC GRAIN SEPARATOR AND 
CLEANER 


of the mill powerful fans are fitted on the top of the 
cleaning machinery such as milling separators, scourers, 
graders, &c., while independent aspirators are fitted with 
separate dust collectors. The use of these fans involves 
numerous trunks for conveying the air and dust to the 
various collectors. In the cyclo-pneumatic process com- 
plications of trunks and collectors are dispensed with, 





| side. 


and instead of each cleaning machine having its own fan 
the C.P. separator combines the functions of aspirator 
and dust collector. The number of these appliances 
employed depends upon the “ flow” and the capacity of 
the plant. In some cases the plant is very simple, but the 
more elaborate plants require a number of machines. 
In either case, however, it is claimed that the cyclo- 
pneumatic process is both more efficient and much more 
economical than the older method of treating grain. 
Fewer accessories are required and the erection costs are 
much less. 

The principles involved are a combination of separation 
by specific gravity and the collection of the dust on the 
“air belt’ principle. By reference to the sectional 
elevation of the machine shown in Fig. 2 it will be noted 
that the material to be treated is fed into a vertical tube, 
which conveys it through the centre of the fan and delivers 
it on to the revolving disc A. This disc is fixed inside a 
hood connected to the eye of the fan and the material, as 
it flies off the disc, strikes the inside of the hood and is met 
by a swirling current of air. The disc causes the grain to 
leave the hood in a gliding curve and ensures every 
particle being subjected to the action of the air currents. 
In this way the separation of the dust and grain is effected 
in a gentle manner and the grain is not subjected to any 
frictional action. The principle on which the machine 
operates seems therefore to be an exceptionally good one 
for treating materials of a delicate or friable nature. The 
principal “separations” are lifted up by the fan and 
deposited in the expansion chamber B, whilst the remainder 
containing the lightest dust is carried by the return air 
current into the cyclone chamber C. The heavy stock is 
delivered through the spout shown halfway up the cyclone 
A controlling valve is fitted to the outlet of the fan, 
which ensures a correct separation being made according 
to the requirements of the material under treatment. No 
dust can escape from the machine and the air from the 
fan, after passing through the dust collector, is returned 
to the aspirator in a purified state. 

The separator shown in Fig. | was built for the wheat 
receiving department attached to the granaries and 
warehouses of a large port mill and is of 120 tons 
capacity. It extracts the bulk of the chaff, dust, and light 
and hollow grains at one operation and is operated by a 
4 brake horse-power motor. A machine to deal with so 
great a weight of grain continuously had to be of massive 
construction and special arrangements were necessary to 
prevent undue wear and tear. With this object the grain, 
instead of being allowed to strike the casing direct after 
leaving the revolving disc, falls into pockets or receptacles. 
These pockets become filled with grain immediately the 
feed is started, and thus grain falls upon grain throughout 
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Another feature of the machine 


the receiving operation. 
This can 


is the way in which the cyclone collects the dust. 
be observed streaming down the sides of the cone without 
disturbance by the air, the latter being thoroughly purified 
before returning to the aspirator. The air seal at the bottom 
of the cone allows the dust to escape without any leakage 
of air. Small windows and electric lamps are provided in 
suitable positions to enable observations to be made of 
the action of the air currents at essential points. 

We are informed that this type of machine is also proving 
of service for the processes of separation and collection 
in industries treating friable materials of different specific 
gravities, such as charcoal, shellac, lime, and mustard. 

Another new device which is now being introduced by 
Thomas Robinson and Son, Limited, is Pottinger’s wheat 
distributor for silos. A general view of the apparatus is 
shown in Fig. 3, while Fig. 4 is a sectional view showing 
the grading action. This appliance, by imparting velocity 
to the particles of grain, grades them in proportion to 
their varying gravities into the silo in such a manner that 
when drawn from the bin again the grain comes out 


| thoroughly mixed during the entire period of discharge. 


It is well known that when emptying grain silos the grain 
which is discharged first is much heavier than that coming 
away the last, the difference from the start to the com- 
pletion of delivering being generally from 4 1b. to 5 |b. 
per bushel ; the difference being due to the fact that even 
although the grain forms an even mixture while in the 
bin, the particles separate themselves according to their 








weight during the process of discharge, the heaviest tend. 
ing to come out the first at the outlet. In this system the 
grain is graded into the bin in such a manner that the 
heavier particles, by being placed farthest from the column 
of grain above the outlet, are handicapped in proportion 
to their gravity, the heaviest being given the greatest 
resistance to overcome in order to reach the outlet, anc 
thus during discharge the particles of varying weights 
run out together. 

In Fig. 4 A is a spout feeding grain into the chamber |) 

















Fig. 3—POTTINGER’S WHEAT DISTRIBUTOR 


which is fitted with a sliding plate C, capable of a lateral! 
and angular movement in order that it may be so adjusted 
that the flow of grain will be divided equally over both of 
its ends although the feed be intermittent. Below th: 
chamber D is a feed hopper E, which can be adjusted both 
vertically and laterally, so that the grain descending 
through the opening F is concentrated evenly on all sides 
of « distributor G which is fitted with deflectors. The 
feed hopper E is adjustable so as to impart the required 





Fig. 4-ACTION OF DISTRIBUTOR 


velocity to the particular kind of grain passing through 
the apparatus, so that the heavier particles may be pro- 
pelled the required distance. We are informed that in 
silos in which this apparatus has been fitted the holding 
capacity of the bins has been increased from 5 to 7 per cent. 
The apparatus is made entirely of iron and can be fitted 
to any silo. 





Heavy Moror Trarric.--A paper was recently read before 
the Liverpool Engineering Society on ‘Some Local Means of 
Communication,” by Mr. John A. Brodie, M. Inst. C.E., engineer 
to the Liverpool Corporation. After referring to the local 
schemes to improve the city of Liverpool, the author went on 
to deal with the subject of the transport of goods and mer- 
chandise. He said time will probably show that heavy expen- 
diture on railway goods lines is a mistaken policy, and that 
it is quite possible that comparatively cheaply constructed 
main roads will meet the traffic likely to come upon them and be 
equal to the task of economically carrying a large portion 
of the short-distance traffic, such as that passing between 
the port of Liverpool and the manufacturing districts. 
The ideal conditions for a road motor vehicle service were : 
Quick mancuvring to position, quick loading, quick trans- 
port between points, quick unloadmg, quick return, and, 
if possible, return loads, and heavy individual loads. He 
gave the results of tests with this kind of traffic which he had 
carried out, showing that with net 84-ton loads over a distance 
of 1} to 3 miles, rubber-tired petrol vehicles are conveying 
materials at a total cost, exclusive of loading, not exceeding 
74d. per ton during the ordinary working day of eight hours, 
when allowing a total time of 49 minutes per load for loading 
and discharging. In cases where the loading and discharging 
could be reduced to a total of 20 minutes per load, the number 
of loads could be doubled and the cost reduced to 4d. per ton 
removed over distances of 1} to 3miles. Although the maximum 
speed of travelling is 12 miles per hour, the average works out 
at 5 miles per hour owing to the time occupied in manceuvring, 
&c. Mr. Brodie maintains that on every ground, except that 
of street surface maintenance, a considerable increase in the 
load to be carried on motor vehicles is desirable where cheap 
handling is a matter of importance. He says in the future 
special consideration will have to be given to the question of 
a new traftic road from Liverpool, leading towards the manufac- 
turing districts. 
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PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 


the present, be published in an enlarged and extended form. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The Manufactured Iron Trade. 


DELIVERIES in the manufactured iron trade have 
got so much in arrear through labour and transport diffi 
culties, that producers are indisposed to entertain forward 
business till they can see their way more clearly. There 
js great irregularity in quotations, both as regards the 
crude and finished branches. The terms mentioned by 
producers are so extravagant in some cases as to have no 
relevance to the actual market position. There is a steady 
hardening of values going on. Complaints of industry 
being held up through failure of the coal supply are not 
so widespread as they were a month or so ago, but the 
conditions are still very difficult. Delays of an expensive 
character are also occurring with unsatisfactory frequency 
in getting raw materials to the manufacturer, and trans- 
porting the finished goods to their destination. With 
something like 70 per cent. of the active resources of the 
district concentrated on Government work, the private 
customer has a very poor chance of receiving considera- 
The district enjoys a fortunate immunity from 
labour disputes of any magnitude. The marked bar 
houses have made no sign yet. It is evident that the 
regulation of prices generally has passed out of their 
hands, and they will have no alternative but to raise the 
standard again. The basis of £9 10s. no longer represents 
the relative value of best bars. Two years ago they were 
fetching £10, but the price had not previously touched 
that figure since the days of the South African War, 
when the standard rose to £11 10s. Orders for prompt 
delivery for merchant iron bars can only be accepted at 
the full rates lately quoted, and some houses want more. 
Quotations are being pushed up for forward business to 
cover prospective additional cost of production. Good 
second-class South Staffordshire bars are quoted at 
{8 17s. 6d. to £9, so that they are now about on a parity 
with North Staffordshire and Laneashire bars. Three- 
eights rounds are quoted at as much as £9 7s. 6d. to £9 10s. 
Puddled iron is in fluctuating request. The supply has 
been so precarious for one reason and another that the 
natural accession of narket strength has been accentuated. 
Quotations for puddled bars move between £6 and £6 5s.. 
but some producers are not to be persuaded to do business 
even at the latter figure. There is no improvement in 
the export demand for galvanised sheets, and at £14 
for 24 gauge corrugated sheets, f.o.b. Liverpool, sales 
show no profit at present cost of production. Manu- 
facturers are glad to pick up orders where they can, 
in order to keep their businesses together. Demand on 
account of South Africa has been exhibiting a stronger 
tendency. Most of the houses quote £14 10s. for domestic 
business, but some are indifferent to any but substantial 
contracts, unless they can secure £15. No trouble is 
experienced in getting spelter as long as manufacturers 
are prepared to pay the high price now ruling. Black 
sheets are quoted at as much as £10 and even £10 10s. 
for 24 gauge, values being forced up by the great advance 
in raw steel. The February shipments of galvanised sheets 
for abroad were only 21,732 tons, or barely one-third of 
those of last year, making a total of only 45,720 tons for 
the two months, against 145,222 tons last year. These 
figures come on the top of an enormous deficit for the 
whole of last year. 


Excitement in the Pig Iron Market. 


Extraordinary advances are occurring in the 
pig iron trade. Indeed, the market is becoming very 
excited, and consumers are asking where the increases 
are to stop. The foundation cause of the latest advances 
is the great appreciation in hard coke values. The South 
Yorkshire coke ovens have just advanced their rates by 
4s. and 5s. per ton delivered into the Staffordshire and 
Birmingham district, and even at these figures are not 
prepared to make contracts for the usual terms. Smelters, 
therefore, are chary of entering into new commitments, 
but a fair number of sales are taking place, particularly 
in Northamptonshire and Derbyshire descriptions. North- 
amptonshire iron on Birmingham Exchange is selling 
for immediate delivery at £62s. 6d. to 63s., while some 
firms are standing out for 65s., and even 68s. was this 
week quoted by one well-known company. Quotations 
for Derbyshire forge iron cover a wide range, and while 
there are offers of 65s. delivered works, other firms stand 
out for 70s. and 71s. The business generally, however, is 
covered by a range of 65s. to 67s. Owing to the difficulties 
of production and the high cost of materials, South Staf- 
fordshire common forge iron has been sharply advanced 
to 62s. 6d., and quotations for part-mine vary from 65s. 
to 67s. 6d. There appears this week to be more confidence 
that the high values have come to stay than has been 
noted before, and consumers are more ready to pay the 
prices quoted. 


Steel Prices Still Mounting. 

Steel prices are still mounting very conspicuously. 
Yet another 10s. has been added to the price of sections, 
which makes the quotation £9 5s. to £9 7s. 6d., and the 
expected advance of 10s. on joists has now materialised, 
so that the price is £9. There are big differences in the 
quotations for hoops—iron and steel—though the usual 
range is from £10 to £10 10s. Material was, however, 
being offered more cheaply by some local firms. Billets 
are still badly wanted. American steel is being sold a 
little more freely, the quotation being £6 17s. 6d. delivered 
in Birmingham ; £7 is a minimum for English steel of 
open-hearth description, up to £7 10s. and even higher 
for special brands. 








War, Trade, and Wages. 


Rates of wages in the Birmingham and district 
trades continue to rise even in those industries unaffected 
by the demand for war material, with the result that 
advances in prices are general. Where export trade is 
concerned manufacturers find it difficult to compete 
against the goods of other countries, America in par- 
ticular, where the advances in materials have been less 
steep. The improved attitude of labour generally is 
reflected in the arrangements which have been come to 
for the curtailment of the customary Easter holidays. 
In most cases local holidays will not exceed two days. 


Restricting Drinking Hours in Birmingham. 


Owing to the accumulating evidence of delay 
in the execution of Government orders arising from the 
‘ad time-keeping and drinking habits of the workmen, 
che Birmingham magistrates have this week ordered that 
until further notice public houses shall not open for the 
sale of liquor until 10.30 a.m. on week-days and shall 
‘lose at 10 o’clock instead of I1 o’clock at night. The 
wrder is accompanied by a warning that if the restrictions 
lo not attain the desired result, further action will be 
taken. No interference is made with Sunday hours. 


North Staffordshire Iron and Steel Conditions. 

There is a firmer tone in the prices for finished 
iron in North Staffordshire. Firms who were selling 
crown bars last week at £8 10s. have advanced their 
rates sharply, and bars and plates cannot now be obtained 
at less than £9 and £10 per ton respectively. In some 
cases £9 5s. is being quoted for crown bars, but £9 may 
be accepted as a fair market quotation. Pig iron is 
stronger. A large amount of metal is still being smelted 
for local use, and values for outside sales have increased. 
Ihe production of steel for war material proceeds at full 
pressure, and only the most urgent ordinary business is 
being accepted at advanced figures. A large firm which is 
turning out shell steel for the French Government has 
been urged to expedite its contracts, but production is 
still hindered by shortage of skilled labour, and the 
difficulty in obtaining fuel. The demand for manufactur- 
ing fuel is good. The colliers are working better, but 
there are still complaints of numerous absentees on 
Mondays. The Miners’ Federation and the Coalowners’ 
Association have mutually agreed that the Easter holiday 
shall be restricted to Easter Monday, and Good Friday 
and Saturday will be worked as usual. 

LATER. 


At the Austin Motor Company’s works at Northfield, 
Birmingham, where the whole of the current production 
is for the naval and military services, a section of the 
engineers have this week refused to work overtime—.c., 
on Saturday afternoons and Sundays—unless the firm, 
which has already given a war bonus of 2s. 6d. per week 

in addition to paying the usual increased rates for over- 
time—will concede a further 10 per cent. increase in wages. 
The operatives in the machine shop and the tool-room 
are those who are giving most trouble. The standard 
wage for this class of men in normal times is £2 per week, but 
they have lately been earning from £3 to £4 per week, 
since the company has been paying time and a-quarter 
rates for Saturday afternoons and double rates for Sun- 
days. The local ofticials of the Amalgamated Society 
of Engineers admit that they have failed to get the men 
to realise the gravity of the position, and Government 
intervention is hourly expected. 








LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER, Thursday. 
Uncertain Deliveries. 

THE market continues in a state of uncertainty, 
especially as regards deliveries, both of iron and steel. 
At last week-end there were advances in most classes of 
pig iron. The forward outlook is in considerable doubt, 
and already prices on Monday showed advance. Quota- 
tions were also most irregular, especially Scotch, which 
continue more or less nominal. Hematite, both East 
and West Coast, is exceedingly strong. There was not 
much change in finished iron, but steel was higher for both 
bars and plates. Copper also showed an advance, and 
English tin ingots were also dearer. Sheet lead was un- 
changed. 


Quotations. 


Lincolnshire No. 3 foundry, 73s. 6d.; Stafford- 
shire, 68s. 6d.; Northamptonshire, 70s.; Derbyshire, 
72s. 6d. to 74s.; Middlesbrough, open brands, 77s. Scotch 
(nominal): Gartsherrie, 87s. 6d.; Glengarnock, 81s. 6d. to 
82s.; Eglinton, 79s. to 79s. 6d.; Summerlee, 84s. 6d., 
delivered Manchester. West Coast hematite, 102s. 6d.; 
East Coast ditto, 100s., both f.o.t. Finished iron: Bars, 
£9 5s. to £9 10s.; Lancashire hoops, £10 5s.; Staffordshire 
ditto, £10 5s.; sheets, £10 2s. 6d. to £10 5s. Steel: Bars, 
£9 15s.; steel hoops, £10 5s.; plates for tank, girder and 
bridge work, £9 10s. to £9 12s. 6d.; English billets, £7 to 
£7 5s.; cold-drawn steel, £13 10s. to £14. Copper: 
Sheets, strips, &c., £90 per ton, small lots 11d. per Ib.; 
rods, £90 per ton, small lots L1d. per lb.; tough ingots, £77 ; 
best selected, £78 per ton. Copper tubes, Ild.;_ solid- 
drawn brass tubes, 10}d.; brazed brass tubes, 11?d.; con- 
denser tubes, 11}d.; condenser plates, 9}d.; rolled brass, 
93d.; brass turning rods, 9d.; brass wire, 10d.; yellow 
metal,.83d.; sheets, rods, 9}d. per lb. Sheet lead, £27 15s. 
per ton. English tin ingots, £172 per ton. 






The Lancashire Coal Trade. 


Owing to the approaching holidays there has 
been a featureless market generally, although house coal 
was in better demand and favoured sellers. Official 
quotations remain unchanged. Quotations :—Best Lanca- 
shire house coal, 18s. 6d. to 19s. 8d.; good medium, 17s. 
to 17s. 10d.: domestic fuel, 14s. 3d. to 15s. 3d.; screened 
steam coal, 12s. 6d. to 14s.; slack, 9s. 6d. to lls. 6d. per 
ton at the pit. 





Works Extension at Huddersfield. 


The firm of T. Broadbent and Sons, Limited, 
Huddersfield, has recently made a considerable addition 
to its premises by the erection of a new shop 150ft. long. 
The building comprises three fine bays, each 44ft. wide 
and 27ft. 6in. high to the level of the crane rails, and is 
covered completely by a glazed roof supported on a light 
steel framework. Each bay has its own overhead travel- 
ling crane, the most powerful of which is capable of 
handling loads of 20 tons. The motions are derived from 
four electric motors, a separate motor being provided for 
light loads. The new shop is equipped with the most 
modern appliances for girder building, including a battery 
of Asquith radial drilling machines, hydraulic press, oxy- 
acetylene welding plant, pneumatic hammer, and smiths’ 
hearths, the latter being provided with independent 
electrically-driven blowers and a common trunk with 
exhaust fan for the products of combustion. The power 
for driving all the tools is electricity obtained from the 
Corporation mains, and the floor is composed of wood 
blocks laid on 6in. of concrete. In addition to the erection 
of the new shop, Messrs. Broadbent are also carrying out 
considerable alterations to the older buildings, which will 
greatly increase the capacity of these works. 


The Mersey Dock Labourers. 

Notwithstanding Lord Kitchener’s appeal made 
ten days ago, close upon 2000 dock labourers on the 
Birkenhead side of the river Mersey threw up work on 
Friday night last for the week-end, although some fifteen 
ships were waiting to be loaded or unloaded. Some of 
the men have also threatened that unless they receive 
a guarantee from their employers that they will be paid 
on Thursday evening this week they will refuse to work, 
from which it would appear that they intend to make 
holiday at Easter. The men’s demand is for payment on 
Saturday evenings for work done on Friday nights and 
Saturdays instead of the wages being carried over into the 
following week, as is usual. Strong appeals to the in- 
subordinate dockers have been made during the past 
week, but it appears as if stern measures will have to be 
taken by the Government unless there is a very quick 
change of front on the part of the disloyal section, which 
has already been responsible for much delay in dealing 
with the handling of munitions of war on the Mersey. 
The port of Liverpool is literally choked with shipping 
and urgently needs every available man to relieve the 
congestion. 


Manchester Association of Engineers. 


The annual meeting of the members of the above 
Association, and the last of the present session, was held 
on Saturday last at the Grand Hotel. The fifty-ninth 
annual report of the Council was presented, and shows 
that the war had done littie or nothing to impair the 
vitality of the Association, which has maintained its 
membership quite satisfactorily, the number of members 
and associate members on the roll amounting to 645, 
against 646 in the previous year. The balance standing 
to the credit of the Society amounts to £6683, which is an 
increase over that of 1913. Special mention is made in 
the report on the subject of ‘* Education of Engineers,” 
and the Council has appointed a committee further to 
consider and report as to the desirability of making any 
special recommendation on the subject. The Council has 
also appointed a committee to investigate the subject of 
tool steel. The preliminary report of Mr. Dempster 
Smith was submitted at the meeting held on March 13th, 
and has been dealt with in THE ENGINEER recently. The 
work of investigation is as yet in an early stage, but it is 
hoped that substantial advantages will accrue from the 
experiments and trials which are being made at the School 
of Technology.. Mr. Sam Boswell, M.I. Mech. E., of 
Galloways Limited, has been elected president for the 
ensuing year, and the newly-elected members of Council 
are :—Messrs. Frank Foster, W. G. Gass, 8S. L. Pearce, 
James G. Walthew, and G. E. Windeler. 





A New Dry Dock for Manchester. 


The contract for the construction of a new dry 
dock at Manchester has been placed by the Manchester 
Dry Docks Company, Limited, with Messrs. Robert 
McAlpine and Sens. The new dock will be 450ft. long and 
65ft. wide. 


Labour and the Drink Problem. 


The military authorities last week decided to 
restrict the hours of opening of the public-houses in the 
Western Command, which embraces Wales and the 
counties of Chester, Hereford, Monmouth, Lancaster, 
Cumberland, Westmorland, and the Isle of Man. From 
Monday last until further notice public houses will not 
open until 10.30 a.m. and will close at 10 p.m., while on 
Sundays the closing time will be 9 p.m. instead of 10 p.m., 
as in the past. The licensing authorities of Manchester 
have also decided that all clubs are to be similarly treated 
with regard to the sale of intoxicating liquors. 1t will be 
interesting to observe whether the restrictions thus 
imposed will have any influence on the output of war 
material in this district, for, as I have previously remarked, 
there has been quite a noteworthy absence of real drunken- 
ness amongst the male portion of the artisan classes in 
this district during the period of the present war, which 
has contrasted most favourably with previous war times. 
Of course most large engineering establishments have 
amongst their workmen odd cases of loss of time due to 
excessive drinking which restricted hours of opening of 
the public-houses will do little to prevent, especially while 
men are able to earn considerably more than their normal 
wages by overtime. 


The Government’s Dye Scheme. 


The prospect of placing the above scheme on a 
more solid foundation was materially improved by the 
meeting of users and makers of dyestuffs, which was 
held in Manchester last week. It will be remembered 
that the Government had offered to advance to a-company 
for the purpose of producing British made dyes a sum of 
money equal to the amount subscribed up to £1,500,000. 
Up to the time of holding the meeting £571,660 had been 
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subscribed, but only about £480,000 of this money was 
available for the purpose, which was considered dis- 
appointing. At least £200,000 more was necessary from 


subscribers before the Board considered it advisable to 
go to allotment. It appeared from some of the speakers 
that the step which the Government proposed to take 
as a safeguard against possible German competition, 
namely, that the users should bind themselves to take 
supplies from the company for a period of years,. pre- 
vented many firms from taking up shares in the under- 
taking. It was therefore decided to abandon this pro- 
posal, whereupon several firms promised to make up the 
amount of capital required to the desired amount. A 
good deal of valuable time has already been lost in framing 
a workable scheme, and it is to be hoped that the directors 
will realise the seriousness of the present situation and 
press forward the work of completing the company, as 
supplies of dyes are urgently necessary. As to the future 
prospects of this undertaking, the directors will have to 
make up their minds that permanent success will only be 
achieved by unceasing research work and the constant 
introduction of new colours, all of which will necessitate 
a staff of experts in organic chemistry, such as is common 
in the great dye-making works in Germany. 


Barkrow-1n-FurRNEss, Thursday. 
Hematites. 

The condition of the hematite pig iron trade is 
one of marked activity. There are in all twenty-three 
furnaces in blast and a large volume of iron is being pro- 
duced, and the whole of this is going into prompt use. 
The demand for iron is again fuller,and since last week 
there has been a further increase in rates. Makers are 
now quoting 103s. per ton net f.o.b. for parcels of mixed 
numbers of Bessemer iron. For special brands of iron 
there is a good steady demand, and tne price has been 
increased to 115s. per ton. There is nothing being done in 
warrant iron. The stores represent 4018 tons. Makers 
without exception are well off for orders, but at the same 
time they are not inclined to strike out in the way of 
increased output, for the reason that the supplies of raw 
material are not over much to be depended upon. 


Iron Ore. 


For iron ore there is a keen local demand, and 
a large volume is being raised, and at the same time stores 
have been cut down. Best qualities are being raised in 
big tonnages from the Hodbarrow Mines, and at very 
high rates, 35s. per ton net at mines being quoted for this 
class of metal. Good average sorts of native ore are at 
23s. to 25s. per ton, and firm at that. Supplies of foreign 
ore continue to come to hand. A large cargo was dis- 
charged at Barrow last week from Benisaf. This ore is 
at 27s. 6d. to 30s. per ton delivered to West Coast smelters. 


Steel. 

In the steel trade the chief feature is the shortage 
of labour. Last week-end the Barrow Steel Company 
put up a notice stating that owing to the shortage of 
labour it would have to close down its plate mills for an 
indefinite period. The rail mills are busy, and there is 
also much work in the hoop mills and the branches on 
war material. It is likely, too, that next week the rail 
mills will stop for repairs. Prices are very much nominal 
at present. Rails of heavy section are quoted at £7 12s. 6d. 
to £7 lis. 6d. Light sections are at £8 7s. 6d. to 
£8 17s. 6d., with heavy tram rails at £8 15s. per ton. 
Ship plates are at £9 10s. to £9 12s. 6d., with boiler 
plates at £10 5s. to £10 10s. per ton. Billets are at £7, 
and hoops at £10 15s. per ton. At Workington the. steel 
trade continues to be briskly employed. The British 
Griffin Chilled Iron and Steel Company’s works at Barrow 
are very busy. 


Fuel. 


There is a full demand for coal, and good steam 
sorts from either Lancashire or Yorkshire pits is quoted 
at 2ls. per ton delivered. East Coast coke is in strong 
demand at 27s. 6d. to 30s. per ton delivered. Lancashire 
23s. 


coke is 








SHEFFIELD. 
From our own Correspondent.) 


No Free Cartage. 

Every week seems to find steel manufacturers 
faced with some new difficulty. The latest trouble concerns 
firms owning private sidings. It often happens that, 
besides the traffic they dispatch from the sidings, these 
firms find it more expeditious to consign certain tonnages 
by other lines, and in the old days, when railway com- 
panies were very keen competitors with each other for 
traffic, a custom was established that where such consign- 
ments could be diverted to another company’s line, the 
latter undertook to cart the goods from the works to the 
station free, so that the firm was left with all the advan- 
tages which it would have enjoyed had the traffic been 
loaded up on its own private siding. This practice has 
been in existence almost as long as the present railway 
systems have been serving the Sheffield district, and it 
is one of the points remembered when the firms concerned 
are tendering for contracts. In fact, in normal times, 
when, say, cheap lines are in question, the shilling or so 
a ton saved by free cartage may make all the difference 
between profit or a loss on a contract for which prices 
have been rather cut. That was the position when a 
few days ago, two at least of the railway companies 
suddenly served notices on the private siding-owning 
firms withdrawing the custom of free cartage. The reply 
of the manufacturers, who include all the armament firms 
and a very large number of works heavily engaged in 
war material, is an indignant protest that such a step 
should be taken during a period of stress and expense, 
caused by shortage of labour, high prices of raw materials 
and rising wages. It is understood that one contention 
of the railway companies is the shortage in horseflesh 
and carters, but the firms reply that that cannot be 


seriously advanced in face of the fact that if they—the 
manufacturers—agree to pay, the railways will continue 





to do the carting. In their view, it is an attempt to put 
into operation a plan conceived about eighteen months 
ago, when, however, the protest against it was so vigorous 
that the company concerned dropped the idea. The 
leading manufacturers have conferred on the question, 
and have, I believe, communicated their views to London, 
as well as to the railway companies, in the meantime 
leaving the latter to do the carting, the question of pay- 
ment to be settled later. The case for the manufacturers 
is that the custom of free carting has been established by 
long usage, and that, moreover, when the terminal charges 
were fixed at their present level it was on the understand- 
ing that this custom prevailed, otherwise the terminal 
charges might have been lower. 


Traffic and Carters. 


The railway companies’ path is, of course, very 
much beset just now, and it may be that the step com- 
plained of has been taken with a view to restricting cartage 
by the more general use of private sidings ; but to Govern- 
ment contractors the shortest route possible is often 
essential to delivery within a stipulated period, so that 
suddenly to remove one of the props upon which manu- 
facturers have been leaning is likely to let them down 
badly in this important matter of delivery, or put them to 
unreasonable expense. One might say that practically 
the whole of the private siding-owning firms are busy on 
war material for one or other, or all, of the allied Govern- 
ments, so that the seriousness of the matter to them is 
fairly obvious. As to works engaged wholly, or almost so, 
on general orders, they are now extremely few, though 
in their case the chances of getting any traftic away within 
a week or two of the desired time are so remote that their 
sense of annoyance has given way to a feeling of philosophy. 
There is another point, and one that is generally over- 
looked by the official mind. A director of a large steel 
works showed me an accumulation of hundreds of tons 
of steel products awaiting removal by train to the coast, 
and assured me that as the pile grows so the yardmen 
gain the impression that there is no urgency, when the 
railway block to a certain place is temporarily removed, 
in getting the stuff away, as it has lain there so long. 
Whilst goods are being got off as soon as ready, these men 
will work hard, but tedious delays like those now being 
experienced lead to slackness, with the result that when 
the block is removed not half as much stuff is got off as 
should and might be. This traffic question, like that of 
labour, is a perfect nightmare for manufacturers. If L 
only knew where to find them, I could place at once a 
couple of thousand skilled men, and then there would 
still be plenty of room for more. There is no doubt the 
railway companies are really hard put to it to find horses 
and draymen in sufticient numbers, because so many of 
their men have left the railway service to go into shell- 
turning shops, where they can earn double the amount of 
wages. Carters never occupied such a position as they 
do to-day. ** You have to be very respectful to them, 
and ask them if they would mind going here or there,” 
said one manufacturer rather sarcastically, ‘* otherwise 
they leave the place and you see nothing more of them. 
Talk about * business as usual,’ there is no such thing. 
Business is quite unusual; everything is unusual, and 
the only people who are making anything out of it just 
now are the employees, who just dictate what terms they 
please, encouraged by talk in high circles about restricting 
firms’ profits and sharing out bonuses to the workmen.” 


Labour and Patriotism. 

Since my previous letter the brass workers have 
been conceded an advance of 4s. per week on day work 
aud 10 per cent. on piece rates, an arrangement which 
comes into operation this week, except as regards wages 
on Government contracts already in hand, in which case 
the advance dates from the end of April. Sheffield, 
Rotherham, Doncaster, Halifax, Hudderstield, Brighouse 
and Cleckheaton are the districts chiefly concerned. The 
managements of the various firms are having all their 
work cut out to keep some of the union men in a good 
working temper. There seems an undertone of discontent. 
Weeks ago I expressed a warning against the danger of 
such a situation, and although a ‘few of the leaders have 
not failed to point out the arrant folly of doing anything 
to hinder the full supply of arms and ammunition to the 
men in the trenches in France and Flanders, one cannot 
help feeling that this kind of patriotism is only being 
bought by advances and bonuses. ‘‘ No doubt the millions 
being spent on the war,” said a union speaker here a 
few days ago, “are coming back to the workers, but they 
are coming back to those who have vested interests at a 
much greater rate.”’ And although he added a few remarks 
intended to appeal to his hearers’ patriotism, his previous 
words were a fan for the smouldering fires of discontent. 
There is no evidence to show that excessive profits are 
being made by any of the manufacturers—in fact, the 
whole circumstances are against it. 


Round the Works. 


After all, the Easter holiday will be observed 
in a kind of go-as-you-please manner. There is to be no 
concerted action. “‘ As little as possible” is the general 
idea, and in the case of armament works one day— Shaiee 
Monday—is the extent of the stop. That time will be 
occupied by a rapid examination of the engines and 
machinery—there will be no sufficient opportunity for 
overhauling. In many cases stocktaking must be seriously 
delayed this year. A few of the ordinary steelworks are 
closing for two or even three days, but, generally speaking, 
Tuesday will see things in full operation again—at least, 
it should do, though there is always the fear that some of 
the men may fail to turn up at the appointed time. There 
are, I hear, very large numbers of orders here on Russian 
and French account. Most of them are for the Govern- 
ments of those countries, and it is more than probable 
that the remainder have a more or less direct connection. 
The latter refer to special steels and steel tools of various 
kinds, and by the time they are ready for delivery it is 
hoped the Black Sea passage will be available. At all 
events, there is the new route through Scandinavia, and the 
Archangel route will be completely reopen in two or 
three weeks. If only circumstances will permit firms 
here to book the business, there should be enormous orders 
to be picked up in that direction for a long time to come. 





At the moment, every works almost where there is ay 
available lathe is being pressed into the service of shell. 
making, whilst the British and allied contracts now in the 
hands of the armament firms are nothing short of stupend.- 
ous. In these days the Labour Exchange is well-niv), 
on the unemployed list, but the offices here are being 
utilised as a medium for enabling firms that have not yet 
participated in Government work to inspect samples of 
the work required and. to record such processes as they 
are able to execute. This plan of sub-dividing the work 
placed with the big contractors is being developed, and 
very usefully so, because engineers and machinists jn 
towns quite far removed, but where the war had created 
slackness, are reaping the benefit, though the increased 
transport of material to and from these places only adds 
to the difficulties explained in my opening paragray|is, 
Makers of edge and joiners’ tools are not, in the ordinary 
way, particularly well employed, and this branch of the 
steel industry being one that has pretty well held its own 
in the markets of the world, there was little to hope for 
in the way of * capturing German trade,” but the British 
doc kyards and arsenals have been placing rather heavy 
requirements with these makers who, so far as the labour 
supply would permit, have been turning out large quan 
tities of tools. Orders for sheep shears for Australia are 
coming to hand freely, and speaking of the Common 
wealth reminds me of the new schedule of Customs duties 
just put into operation there. At a time like this, when 
colonial markets must be restored to the homeland and 
retained, it is with satisfaction that manufacturers \j|| 
learn that the new tariff increases the preference to British- 
made goods, and a similar measure is said to be conte: 
plated by Canada. 


Pig Iron and Billets. 

There is further very tangible evidence that 
top of the hematite and common pig iron markets 
not been yet reached. As much as £5 10s. has been asked 
for East Coast hematite at the furnaces, and £5 5s. has 
been given, which is about equivalent to £5 11s. for 
mixed numbers delivered Sheftield. On the West Coast 
also prices have risen and hematite iron is mentioned at 
£5 8s. for Bessemer mixed numbers delivered Sheftield 
the highest price for very many years. It is still difficult 
to give quotations of Lincolnshire irons, but makers ai: 
very fully contracted and delivering all they can turn out, 
especially basic. Derbyshire iron has risen another couple 
of shillings for foundry, which is now quoted 65s. delivered, 
but changes are frequent for most raw materials. Basic 
billets remain officially at £7 10s. and £8 for soft and hard 
qualities respectively, but consumers are so urgent in 
their demand that they offer premiums even on thos: 
figures. Acid billet makers are at full pressure and will 
consider nothing under £9 10s. for Bessemer and 30s. 
more than that for Siemens. Steel sections are quoted 
at an advance of 10s. 


the 


Fuels. 

Regarding the prospects of an early reopening 
of the Dardanelles, it is understood here that collieries 
concerned with shipments are looking for a great impetus 
to that section of the coal trade, and if these hopes are 
realised, as they probably will be, the influence upon 
values is quite obvious. In the meantime, the position 
of collieries continues to be very strong. They are being 
pressed for delivery on all hands and the order books are 
full, whilst the tonnage available for the open market is 
comparatively trifling, with the result that quite fancy 
prices are sometimes given. The shipping season will be 
reopened within the next month, but at present business 
at the Humber ports is not showing much animation, 
though an easier tendency in freights prevails, ani 
alone should lead to an improvement. Gas fuels are in 
strong request, and deliveries on some of the big contracts 
are lagging, whilst for what small supplies are available 
for the open market advances are being insisted upon in 
some cases. Coke is a stiff market, and values are sub 
stantially advancing. Best South Yorkshire steam hards 
are quoted 20s. to 22s. per ton at pit, best Derbyshire 
hards at 19s. to 20s. and second qualities at 17s. 6d. to 18s. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Manufacturers and the Government. 

In manufacturing circles this week chief interest 
has been centred in the many measures and negotiations 
undertaken by the Government with the object of in- 
creasing the output of munitions and war material. As 
to the obligations of owners of works and _ factories, 
they follow on the lines which business men expected. 
Every plant in the country is, if need be, at the disposal of 
the Government to facilitate the production of war 
material. Factories and plant may be taken over together 
or one or the other separately, and plant may be dis- 
mantled in one factory to supplement the resources of 
another if that method, in the opinion of the Government, 
is likely to produce the most efficient production. Every 
official and servant of commandeered works come under 
martial law to the extent that disobedience to the instruc- 
tions of the Admiralty and Army Council is on conviction 
of a civil court and jury liable to the same punishment as 
if the trial were by court martial. But so far the Govern- 
ment has endeavoured through direct negotiations between , 
the workmen’s representatives to obtain the assiduous 
and willing labour so necessary at this time from all who 
are not required to serve in the ranks, and by these 
measures and the local restrictions placed on the drink 
traffic employers hope to escape the disabilities they have 
lately been labouring under owing to the disaffection or 
deliberate ‘slacking ” of their employees. The evil of 
time-losing and “ slacking’”’ has been one of the gravest 
problems employers have had to deal with, and the Govern- 
ment’s intervention in these matters has been welcomed. 
The improved attitude of labour generally is reflected in 
the arrangements for the curtailment of the customary 
Easter holidays. Most of the principal industries will 
continue without a break, while in others the holidays are 
to be limited to Easter Monday. It is an old custom in 
the North to work on Good Friday and to play for several 
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days in the following week. It remains to be seen how 
far the men will fall in with the new conditions, but the 
fear of what the Government may do is calculated to exert 
a salutary effect. 


The Trade Situation. 


The activity in the majority of the trades in the 
North shows no sign of diminishing. A very heavy volume 
of business is being done with Government departments 
which press for promptitude of despatch. Important 
orders are also on hand irom Russia and France. Traffic 
difficulties and the shortage of skilled labour are affecting 
all branches of industry, and the steel works, though 
pressed enough and turning out large outputs, are suffering 
severely from these handicaps. The hematite iron trade 
is again experiencing a spring tide, as was anticipated, 
and prices have been carried to the highest level in the 
history of the trade. The effect of abnormal prices two 
months ago was to bring business to a standstill, and the 
sudden rise was followed by as swift a fall. Now the 
position is less speculative, and though the dizzy height to 
which values have soared does not make for soundness, 
the attitude of manufacturers is more easily understandable 
in view of the increase in working costs that has taken 
place since then. All sections of workmen are either 
asking for or have received advances on account of the 
higher cost of living, and there is little likelihood of ore, 
coal and other raw materials becoming cheaper solong as the 
war lasts and the supply isso disproportionate to demand. 
Business need not be sought; it comes in faster than the 
manufacturers like. The competition for men, employers 
bidding one against another for workmen, continues, and 
it is even asserted that one or two manufacturers have 
doubled the war bonus. Such methods are likely to cause 
industry a good deal of embarrassment later. The posi- 
tion is undoubtedly a most difficult one for employers 
hard pressed to increase their production, but this bidding 
for labour by offers of extravagant remuneration is a prac- 
tice fraught with dangers to themselves which go far beyond 
the immediate present. Such methods tend to give men 
an independence and exaggerated estimate of their value. 


Coal Miners and Wages. 


Important developments are foreshadowed in 
the coal industry. Coalowners freely recognise the justice 
of the miners’ demands for higher rates of remuneration at 
a time when the cost of living is so abnormally heavy, but 
the extent of the increase which they are asking for 
almost takes away one’s breath. Simultaneously with 
the negotiations for new wage agreements in all the 
mining districts, carrying with them substantially higher 
minimum and maximum rates than the exceptionally 
high ones now current, the Miners’ Federation is pressing 
for an immediate 20 per cent. advance as a special war- 
time bonus. If coalowners were making the profits 
alleged the meeting of these demands would present a 
formidable problem. The demand for new agreements 
with higher wages than have ever been paid in the 
history of the trade is not easy to concede for a period of 
years when there is much uncertainty regarding the 
international competitive conditions that will obtain after 
the war. But the coalowners have been negotiating for 
these new agreements, and proposals have been recom- 
mended by the Coal Conciliation Board for approval by 
the miners. But now the special demand for 20 per cent. 
war advance prejudices these negotiations and brings the 
trade and the nation face to face with a crisis. The coal- 
owners are not in a position to grant these demands, for 
they are not making anything like the enormous profits that 
are being talked about by thoughtless people. In many 
cases the bulk of the outputs were contracted for before 
the war broke out at figures based upon peace conditions, 
and in anticipation of a period of depression. It is only 
a very small proportion of the total output that is subject 
to those extreme fluctuations in prices and is yielding the 
owners any abnormal returns. Against this pitwood 
is nearly double, taxes are increased, numerous relief 
funds call for subscriptions, and about 25 per cent. of the 
miners are away on national service. To anyone at all 
familiar with the economic conditions of the mining 
industry it is manifestly impossible for the men’s demands 
as at present formulated to be conceded. Nothing like 
such terms can be met unless the owners have some 
assurances, such as a guarantee that there will be no legal 
maximum fixed for coal prices or that the Government, 
as in the case of the railwaymen’s war bonus, will pay some 
part of the advance. 


Cleveland Iron Trade. 


The iron industry has shown itself quite incapable 
of meeting current requirements during the past week or 
two, although the consumption is almost entirely confined 
to ‘“‘ war” material, and values have continued to climb 
rapidly upward. The higher prices which producers are 
having to pay for coal and coke and other iron-making 
materials account for some part of the rise, but prices are 
being forced upwards because, owing to the shortage of 
labour, the unsatisfactory working of the labour available, 
and railway delays, owners dare not pledge their output, 
and in consequence there is eager competition on the part 
of consumers to cover themselves. Prices are now higher 
than they have been since May, 1913, and there is nothing 
to show that the top has been reached. On the contrary, 
it is generally expected that prices wili rise still higher, for 
the cost of labour and of all raw materials, already im- 
mensely greater than it was only-a few weeks ago, con- 
tinues to rise steadily. Moreover, stocks are not large, 
and the reduced output on the steady home consumption 
is tending to prevent accumulations. Shipments are better 
and the export outlook for April is improving. Freights 
are a little easier owing to the large number of coal boats 
unable to obtain loading turns—due to the inadequate 
output of the collieries. Some of these boats will probably 
be diverted to the Tees to take up pig iron cargoes, and 
this will stimulate the pig iron trade and assist in getting 
away a lot of iron awaiting delivery abroad. The general 
market quotation for No. 3 G.M.B. Cleveland pig iron is 
68s. 6d., which is an advance of 5s. 3d. on the price ruling 
a week ago. No. 1 is 70s. 6d.; No. 4 foundry, 68s.; No. 4 


forge, 67s. 6d.; and mottled and white iron each 67s., all 
for early delivery. 





Hematite Pig Iron. 


Remarkable strength characterises the market 
for East Coast hematite pig iron. On every hand there are 
marked evidences of a brisk state of affairs, and a larger 
production could easily be disposed of. A considerable 
tonnage is required weekly by consumers in the Teesside 
district, and large quantities are being sent to the Sheffield 
armament works. The output is certainly unequal to 
consumption, and all sorts of fancy prices are being talked 
about. While some makers are quite devoid of stocks, 
the demand grows heavier, and substantial parcels of 
East Coast mixed numbers have changed hands at no less 
than 100s. The consumers’ anxiety just now is rather as 
to how much iron they can get than the price. The 
tendency is still upward, the quotation now ranging from 
105s. up to even 110s. at the furnaces. The price of 
hematite has never before been so high in this district. 


Iron-making Materials. 

The foreign ore position is also increasing in 
strength. The rapid advance in hematite pig iron has 
stiffened the attitude of sellers of foreign ore, who are now 
quoting 30s. for best Bilbao Rubio of 50 per cent. quality 
ex ship Tees. While freights are easier, the mineowners 
themselves are getting restive with hematite prices so 
high and are advancing the f.o.b. price of their ore. This 
more than accounts for the slightly easier freight rates. 
Coke is very scarce and the demand is abnormal on home 
account. There is a big demand, too, from abroad. 
Ovens have been put out, collieries finding it more profit- 
able to market the coal at the existing phenomenal rates. 
Consequently, coke prices are very stiff, and anything 
from 27s. 6d. to 30s. is being quoted for good medium 
furnace kinds delivered at the works. Business, however, 
has been done at 26s. 6d. This is an advance of 8s. 6d. 
per ton compared with the prices which ruled at the 
beginning of the year. 


Manufactured Iron and Steel. 


A marked increase in the pressure upon the steel 
works, mainly for war material, is reported this week, 
and with no surplus labour or plant the movement simply 
means greater congestion and arrears in getting out work. 
Most of the works are working at full pressure on shell 
steel and other war material, and very few ordinary orders 
are being booked. Light rails are being made in consider- 
able quantities for military purposes both for the English 
and French Governments. Manufacturers are troubled, 
however, by the lack of skilled labour, and there are 
numerous arrears in a number of branches. The advance 
in iron bars announced last week was not unexpected by 
the trade. One of the reasons is the rising prices of raw 
material, particularly fuel, and the difficulty experienced 
in getting deliveries. Apart from this, however, the out- 
look for bar iron makers is reported to be brighter. Speci- 
fications are coming forward more freely, and a few good 
orders for railway wagons have given a fillip to bars. 
Altogether the position of the manufactured iron and steel 
trades is very satisfactory, and the tendency of prices is 
still upward. The following are the principal market 
quotations :—Common iron bars, £9; best bars, £9 7s. 6d.; 
best best bars, £9 15s.; iron ship angles, £9; iron ship- 
plates, £9 10s.; packing iron, £7 to £7 5s.; iron ship rivets, 
£11; iron girder plates, £9 5s.; iron engineering angles, 
£8; steel sheets, doubles, £10 10s.; steel sheets, singles, 
£10 5s.; steel bars, basic, £9; steel bars, Siemens, £9; 
steel ship-plates, £9 10s.; steel boiler-plates, £10; steel 
hoops, £9; steel joists, £9—less the usual 2} per cent. 
Heavy steel rails, £7 10s.; steel railway sleepers, £7 10s.; 
net. Cast iron columns, £7 17s. 6d.; cast iron railway 
chairs, £5 10s.—f.o.r. at makers’ works. 


LATER. 


The production of steel for war material proceeds 
at full pressure, and little or no ordinary business is being 
accepted by makers. Values of several descriptions were 
increased on Tuesday. Steel boiler-plates are up to 
£10 10s., and advances in steel sheets bring the quotations 
for singles to £10 15s. and for doubles £11 5s. There 
is also a distinctly firmer tone in the manufactured iron 
trade. Another advance of 10s.—the second within a 
week—has been made in iron bars, for which there is a big 
inquiry. Common iron bars are now up to £9 10s. per ton ; 
best bars, £9 17s. 6d.; and best best bars, £10 5s. Iron 
ship angles have got up to £9 10s. and packing iron to 
£7 10s. 


Shipbuilding and Engineering. 


A great deal of speeding-up has taken place at 
the shipyards and engineering works in response to the 
national call. Demand for Government material is as 
pressing as ever; indeed, it is said that the requirements 
placed this week have been enormous. Nearly all the 
shipyards are heavily engaged on Admiralty work, and 
though it is well known that builders cannot give any 
guarantee as to delivery of merchant tonnage, there are 
inquiries for shipping. This week the Anglo-Persian Oil 
Company has placed orders for three tank vessels with Sir 
W. G. Armstrong, Whitworth and Co., and for two tank 
vessels with Swan, Hunter, Wigham Richardson and Co. 
The Armstrong Company had already two steamers for 
the same company in hand. The seven vessels aggregate 
60,000 tons deadweight capacity. 


To End Agreement. 


The Northumberland miners have voted in 
favour of giving notice to terminate the county sliding 
seale for the regulation of wages. The vote was taken in 
conformity with the request of the Miners’ Federation of 
Great Britain, three months’ notice from April Ist 
being given. The coalowners have been asked to meet the 
men’s representatives with a view to a new agreement 
being entered into. 


The Coal Trade. 


In the Northern steam coal trade the pressure 
has become even more pronounced because of the short 
outputs on the one hand and the heavy requirements of 
the British and French authorities on the other. . Colliery 
owners generally report full order books until after the 
Easter holidays, and in some instances decline quotations 





for shipment before the middle of April. Except for small 
occasional parcels the market is quite bare of large coal, 
and sellers can obtain almost any figure they like to ask 
for such small quantities as they can spare. The miners 
are reported to be working more regularly as the result 
of the appeal of the authorities, but with fully 25 per cent. 
of the men in the ranks of the Army it is, of course, quite 
impossible to restore production to anything like a normal 
level. The inquiry for April shows no sign of abatement, 
with the result that holders of any supplies available 
during that period are showing more confidence in the 
future and asking higher prices both for April and for over 
the year. Durham coals are showing further appreciation, 
and prices are being advanced almost daily. Best Durham 
gas coals for over the year are quoted at 20s., and although 
the latter is a nominal figure for April sellers are not over 
anxious to operate. Bunker coals remain scarce and 
strong for any position, and coking unscreened coals are 
also strongly held. The coke market is now rapidly 
advancing. For a comparatively long time past pro- 
ducers reduced the making of coke very considerably— 
coals being, so to speak, too valuable to turn into coke. 
This has created a shortage at a time when the demand is 
growing. It is reported that best foundry coke has been 
done at 37s. 6d. in one instance, whilst the general quota- 
tion remains firm at 35s. There is a good deal of specula- 
tion as to the course of the markets after Easter. It is 
generally recognised that coal prices have been rushed 
up lately, largely as the result of the congestion in loading 
turns, and the consequent scarcity of coal, but it is con- 
sidered that after Easter these will begin to rectify them- 
selves again, and with easier loading conditions freights 
will rise. This is, of course, largely a matter of specula- 
tion, but the probability is that the markets will take this 
course during April. Quotations for prompt coal are 
nominally about as follows :—Northurnberlands: Best 
Blyths, 30s.; second Blyths, 25s.; unscreened, 23s.; best 
smalls, 15s.; households, 30s.; Tyne prime steams, 30s.; 
Tyne second steams, 27s. 6d. to 30s.; Broomhills, 26s.; 
smalls, 15s.; Hastings and West Hartleys, 25s. to 27s. 6d.; 
smalls, 14s.; ordinary, 25s. Durhams: Best gas, 20s.; 
second gas, 18s.; special Wear gas, 20s.; smithy, 20s.; 
coking unscreened, 20s. to 22s. 6d.; coking smalls, 20s.; 
ordinary bunkers, 22s. 6d.; best bunkers, 24s.; foundry 
coke, 35s.; furnace coke, 27s. to 30s.; gas coke, 16s. to 17s. 


War Bonus for Ironstone Miners. 


A few weeks ago the Executive of the Cleveland 
Miners’ Association put forward a claim for an advance of 
wages in view of the increased cost of living, and a meeting 
with the mineowners was provisionally arranged for the 
beginning of March, but owing to the Miners’ National 
Federation, with which the Cleveland Association is affili- 
ated, deciding to call a special conference to deal with the 
subject on national lines, the meeting was postponed. 
On Monday the Miners’ Executive met the mineowners to 
report on Good Friday working, and the owners took the 
opportunity of putting forward an offer which was imme- 
diately accepted. The mineowners agreed to give an 
increase of 3d. per day to boys under sixteen years, 4d. to 
youths between sixteen and eighteen years, and 6d. to 
workers over eighteen years, both on piece and day rates. 
They also granted a double bonus for the present week, 
which shows the practical appreciation of the employers 
of the action of the miners in sacrificing their Eastertide 
holidays. The mineowners also gave an assurance, on 
the acceptance of the offer, that the Cleveland miners would 
not be in any way compromised so far as the national 
demand of the Federation was concerned. If, as the result 
of the negotiations of the Federation, better terms in a 
national settlement are secured than those granted, it 
will be open to the Cleveland miners to make an applica- 
tion for the concession of the difference. 








SCOTLAND. 
(From our own Correspondent.) 


Continued Industrial Activity. 


Bustness in industrial circles generally continues 
on very brisk lines and particularly so in those trades 
engaged on Government business. In the iron and steel 
trades great pressure for delivery prevails, and makers are 
endeavouring to find ways and means whereby the output 
may be increased. In many cases good business has to be 
refused owing to the incapacity of the mills to undertake 
rolling within the required time. Government require- 
ments still account for the greater proportion of the work 
on hand. The demands of the Allies appear unlimited 
and are quite unprecedented. Roofing sheets and 
machinery, steel plates and sectional material of all kinds 
—nothing comes amiss to the capacity of the different 
Governments for absorbing finished material. Many of 
the mills are filled up for months ahead and general busi- 
ness is only put through with great difficulty. If it is a 
small order, then it is too insignificant, at the present time, 
and if it should be a large order, then it is beyond the 
capacity of the works. In many cases orders even at 
premium prices are being refused, and a number of the 
firms will be out of the market as sellers for a considerable 
period. Those who roll general sectional material are 
better off than those confined to sheet or plate rolling, as 
the demand on Government account for light sectional 
material is very great, and apparently does not diminish as 
time goes on. The shortage of labour is confronting many 
of the makers with a very difficult situation and the pro- 
blem is becoming a very acute one. Even in ordinary 
times it is not always easy to secure specialists in iron and 
steel, but at the present moment it is difficult to secure 
workers even in the lower grades. The shortage of raw 
material is also a question which is engaging considerable 
attention. During the past few weeks a number of vessels 
has managed to slip in from America, but the raw material 
was soon absorbed by the various works just waiting for 
shipments. Prices, too, are rising week by week and, 
although fuel has apparently touched the highest level and 
is indeed showing an easier tendency, other circumstances 
are such as to preclude any idea of easier quotations for a 
considerable period. Generally speaking, the industrial 
situation is satisfactory, and, if trade disputes could be 
eliminated, the outlook eould be described as distinctly 
promising. 
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The Wages Question. 


The Government’s Committee on Production in 
Engineering and Shipbuilding Establishments engaged in 
Government work has issued its award in the reference 
made to it regarding an advance of wages to engineers 
employed in the Clyde district. The award is in respect 
of an application made on December 7th, 1914, to the 
North-West Engineering Trades Employers’ Association 
by the Amalgamated Society of Engineers, the Steam 
Engine-Makers’ Society, the United Machine Workers’ 
sociation, and the Amalgamated Toolmakers’ Society. 
fhe application was considered by the parties at local 
conferences held on January 19th and 21st, 1915, and no 
settlement having been arrived at was considered in Cen- 
tral Conference on February 12th, 1915. An offer made 
at this Conference on behalf of the employers was subse- 
quently rejected by the men, and a stoppage of work in 
connection with the dispute occurred on or about February 
the 16th. A resumption of work was arranged on the 
understanding that the matter would be ref. rred for settle- 
ment to a court of arbitration, and it may be recalled that 
the Clyde A.S.E. men voted in favour of the finding of the 
Government Court by 5616 votes to 1522—a majority of 
4094 on a vote of about 50 per cent. of the men affected. 
The question having been referred to the Committee 
sitting as a Court of Arbitration and all parties having 
intimated that the decision of the Committee would be 
accepted as final and binding, representatives of the 
various parties were heard on March 22nd, and the follow- 
ing award has been announced :—** Id. per hour or 4s. per 
week (according to the custom of payment in the various 
shops) on time rates, and 10 per cent. on piece rates ; the 
advances to come into operation as from the beginning of 
the first full pay week after February 22nd, 1915, and to 
be regarded as war wages and recognised as due to and 
dependent on the existence of the abnormal conditions 
now prevailing in consequence of the war. Although the 
dispute may be considered at an end it cannot be denied 
that the men are disappointed by the award. They asked 
for an advance of 2d. per hour, they were offered }d., and 
they expected I$d., or at least I}d. They, however, had 
agreed to abide by the award, so that the decision had 








to he honoured. 


Other Wages Arrangements. 


The Board of Conciliation and Arbitration for the 
manufactured steel trade of the West of Scotland has 
agreed to submit a claim by a number of steel workers in 
that district for a special war bonus of 5s. per week per 
man to the Government’s Committee. Arrangements 
have been made under whieh the members of the Scottish 
Brassmoulders’ Union, who have been on strike in Glasgow 
for about a month past, are to resume work. They have 
asked for an advance of 2d. per hour, and the question i§ to 
go to a panel court of arbitration consisting of one member 
nominated by themselves, one by their employers, and a 
chairman nominated by the Board of Trade. The direc- 
tors of J. and P. Coats, Limited, Paisley, have intimated 
that as soon as effective arrangements can be completed 
a war bonus will be paid to employees in the mills during 
the period of the war. The bonus will be given to all 
employees whose incomes do not exceed 40s. per week, 
and will be at the rate of ls. per week per worker. In the 
ease of married men, however, Is. extra will be given for 
the wife if she is not working, and 6d. extra will be given 
for each child who may not be employed. A married 
woman employed in the mill is to receive Is. and 6d. extra 
for each of her children who is not working. Certain 
employees, such as engineers, whose wages are regulated 
by seales prevailing outside, are not included in the bonus 
scheme, but should these tradesmen obtain an advance 
the directors will follow the prevailing standard. 


Oil Distilling Plant at Govan. 


Some time ago the Glasgow Corporation had 
under consideration the installation of the Maclaurin 
process of extracting oil and other by-products from coal, 
and of making smokeless fuel. The matter was left over, 
as the patentee had arranged with the Wheatrigg Coal 
Company, Limited, Ayrshire, to erect a full-sized oil dis- 
tilling plant at its colliery, capable of dealing with 
24 tons of coal in 24 hours. The results, it is understood, 
have been thoroughly satisfactory. Recently a deputa- 
tion from the Gas and Electricity Committee of the 
Glasgow Corporation paid a visit to the Wheatrigg Colliery 
and inspected the oil producing plant, and the Corporation 
has agreed unanimously to install a full-sized plant, the 
erection of which is now being proceeded with at Govan 
under the supervision of the patentee. 


Timber. 


Business in the timber trade during the past 
week has been of a featureless character. There has 
heen no special activity, save possibly in packing- 
ease material, of which, however, no one is inclined to 
stock more than is immediately required. There are 
numerous inquiries for birch logs, early shipments of which 
will, owing to the present unusual scarcity, command 
record prices. Sales of teak are reported from time to 
time, but, speaking generally, the outlet for shipbuilding 
woods continues limited. Imports have heen few and 
unimportant. 


Pig Iron. 


There are seventy-three furnaces in blast in 
Seotland compared with seventy-two in the preceding 
week and seventy-three in the corresponding week last 
year. The question of blowing out furnaces is seriously 
engaging the attention of some of the Scotch pig-iron 
makers in view of the greatly enhanced costs of production 
and the difficulty of inducing buyers to pay prices which 
would give adequate compensation to the producer. 
Makers’ iron is exceptionally strong, and during the past 
few days has stiffened considerably, some makers putting 
on 2s. to 2s. 6s. per ton. Ordinary qualities are feeling 
the effects of the increased costs of production more than 
hematite iron, makers of which are now asking 105s. per 
ton. While the turnover was not so large as in the pre- 
ceeding week, the Glasgow pig-iron warrant market 
showed considerable firmness. Transactions amounted to 


22,000 tons and Cleveland iron closed at 65s. 7d. per ton 





cash buyers, representing an advance of 3s. 10d. per ton 
over the preceding week. Warrant stores continue to 
increase and now amount to 127,776 tons, compared with 
120,582 in the corresponding week of last year. 


Quotations. 

The prices of Scotch makers continue to show an 
upward tendency and are quoted as follows :—Monkland, 
f.a.s. at Glasgow, No. 1, 78s.; No. 3, 76s. 6d.; Govan, 
No. 1, 76s. 6d. ; No. 3, 75s. ; Carnbroe, No. 1, 81s. ; No. 3, 
Tis. ; Clyde, No. 1, 83s.; No. 3, 78s. ; Gartsherrie, Sum- 
merlee, Calder, and Langloan, Nos. 1, 83s. 6d.; Nos. 3, 
78s. 6d.; Glengarnock at Ardrossan, No. 1, 84s. ; No. 3, 
79s.; Eglinton at Ardrossan or Troon, No. 1, 77s. 6d. 
No. 3, 76s. 6d.; Dalmellington at Ayr, No. 1, 78s. 6d, 
No. 3, 76s. 6d.; Shotts at Leith, No. 1, 83s. 6d.; No. 3, 
78s. 6d.; Carron at Leith, No. 1, 84s.; No. 3, 79s. 
per ton. 


, 
, 








Finished Iron and Steel. 


Reports from the Scotch steel makers are to the 
effect that there is no slackening in the demand for steel 
material for the munitions of war, and mills are taxed to 
their utmost capacity. With the exception of Govern- 
ment orders very little is passing in the way of fresh busi- 
ness. Owing to the high costs of production quotations 
are still moving upward and current prices are as follows : 

-Boiler plates, £10; ship plates, £9 10s. ; angles, £9 10s. 
per ton less 5 per cent., delivered Clyde or equal. The 
export demand continues of a restricted nature owing to 
the difficulty in getting shipping facilities. The Associa- 
tion minimum export prices of steel are as follows : 
Boiler plates, £9 15s.; ship plates, £9, less 2} per cent. 
delivered f.o.b. Glasgow, but sellers are not disposed to 
accept contracts at those rates. Angles for export are 
quoted £9 5s. per ton, less 25 per cent. f.o.b. Glasgow. 
Black sheet makers report a continued demand for the 
heavy gauges and are now quoting £10 15s. per ton less 
5 per cent. for 7 to 11 b.g. for Glasgow delivery. Malleable 
iron makers are now asking considerably more than their 
minimum selling quotations, which have not been changed 
within the past two months. The minimum 
£8 2s. 6d. per ton, less 5 per cent. for ** Crown” bars for 
home delivery, but some makers are quoting £9 5s., while 
for export they are asking £8 15s. per ton net, f.o.b. 
Glasgow. Mild steel bars and Siemens-Martin bars have 
also been advanced to a substantial extent. Makers are 
very busy,and though contracts are being run off faster 
than new business is arranged, a good deal of work remains 


basis is 


to be done. 


Coal. 

Conditions in the Seoteh coal trade continue 
brisk. The easier tendency which began to be apparent 
about a fortnight ago still exists, but while prices are easier 
in some directions a reduction in price is far from general. 
There is a continued strong demand both in industrial and 
home account and the limited output is meantime a barrier 
to any sudden reduction in quotations. Best quality 
splints are the outstanding feature in a strong market. 
Shipments for the week amounted to 200,974 tons against 
173,950 in the preceding week and 294,607 tons in the 
corresponding week of last year. Ell coal is quoted 
f.o.b. at Glasgow, 20s. 6d.; splint, 21s. to 28s.;  navi- 
gations, 22s. to 23s. ; steams, 17s. to 19s. ; trebles, 20s. to 
20s. 6d.; doubles,19s. to 20s.; singles, 18s. to 18s. 6d. ; 
best sereened navigations f.o.b. at Methil or Burntisland, 
20s. to 21s. per ton. 








AND ADJOINING COUNTIES. 


(From our own Corre spondent.) 


WALES 


Cardiff Coal Trade. 


Tue market during the past week has naturally 
come somewhat under holiday influences. | Business 
practically finished last week so far as securing supplies 
of any magnitude for shipment before or immediately 
after the holidays were concerned. A few parcels have 
changed hands for the completion of cargoes, but the 
amounts have been so trifling that they call for no con- 
sideration, except that they indicate the strength of the 
market, extreme top figures being commanded in all 
eases. Attention has been given rather to getting vessels 
away before the vacation, and many shippers have experi- 
enced the greatest possible difficulty in securing coals 
already arranged for. The pressure at all the leading 
South Wales docks has been exceptionally heavy. Under 
ordinary circumstances a big rush is generally looked for 
at holiday periods, but it more often than not happens 
that shippers to avoid running risks make their arrange- 
ments in good time so that the pressure does not turn out 
to be so great as expected. Now, however, there is no 
way of avoiding the pressure, as the Admiralty require- 
ments are so substantial, and the tonnage in dock is so 
numerous that it is inevitable. A number of collieries 
have so many steamers waiting to load that it is certain 
that they cannot escape having many vessels on demurrage 
over the holidays. Such conditions naturally mean that 
the demand for coals after the vacation will continue 
brisk, and market indications are that for April values 
will go higher for any small quantities that buyers may 
require. In one or two places 38s. to 40s. is indicated for 
some leading coals. What the position of some collieries 
will be next month it is impossible to say, except that 
ordinary contractors are likely to come off far worse than 
was expected a week ago. Either outputs are worse or 
the Admiralty requirements have increased very con- 
siderably, because Monmouthshire coals are being drawn 
upon more extensively by the Admiralty authorities. 
Most of the leading Monmouthshire coals were already 
well booked up for April before the Admiralty intimated 
its requirements, so that it is certain that the collieries 
will have great difficulty in carrying out their engagements, 
and the quantities arranged for by the ordinary con- 
tractor will suffer according to the amount called for by 
the Government. Two complete days’ stoppage in the 
coalfield on Monday and Tuesday next will make a more 
material difference in the position at this critical period 
than under normal circumstances, and for this reason 





steps have been taken to warn all colliery workmen to be 
back at work on the Wednesday morning in order that 
the shortage of coal supplies shall not be rendered more 
acute still. Mr. Thomas Richards, the Secretary of the 
South Wales Miners’ Federation, has sent out notices 
to be posted at the pitheads, pointing out that if the 
holidays are extended beyond two days a curtailment 
ofthe output of coal that would be disastrous to the 
interest of the country may be caused. Despite this wary. 
ing, 2000 men employed at the Cyfarthfa Colliery, Merthyr, 
which supplies coal to the Admiralty, ceased work ‘61 
Monday, thus acting on the notices tendered a fortnicht 
before, in order to try and clear their ranks of nearly 
200 non-unionists. The miners’ agent—Mr. John Willianis 

-had made efforts to get the defaulters in, so as to avoid 
a strike, but was unsuccessful. The question of striking 
was left to the men, and they decided to come out. 





Coal Exports. 


Returns from the Customs show that foreion 
shipments last week from Cardiff, Newport, Swansea and 
Port Talbot amounted to 362,717 tons, which was a fall 
of 111,214 tons on the corresponding period of 1914, 
and was substantially lower than the preceding weok, 
but the returns do not indicate the true position of the 
trade, inasmuch as the figures relating to Admiralty 
shipments are withheld. It is well known that the Ad- 
miralty authorities were exceptionally active last week, 
and a material improvement in their shipments would 
naturally result in the total returned being less, because 
the ordinary trader was unable to get coals. From the 
port of Cardiff 267,783 tons were sent away, which was 
42,900 tons less than last year. The destinations were 
chiefly Bizerta 19,701 tons, Dakar 18,592 tons, Genoa 


22,841 tons, Alexandria 12,759 tons, Buenos Aires 14.727 
tons, Lisbon 11,090 tons, Port Said 11,248 tons, and Venice 
10,736 tons. Newport did not do anything like so well, 
the total being 41,938 tons, which was 41,792 tons below 
the quantity last year, and shipments were quieter froim 
Swansea, which dispatched 41,140 tons, a decrease of 
1835 tons. Poor results were shown by Port Talbot, 
the total being 11,861 tons, which was 24,678 tons less 
than twelve months ago. 


Labour Matters. 

Since writing last week the special conference 
of delegates of the Monmouthshire and South Wales 
Association of Colliery Enginemen, Stokers and Craftsmen 
has been held. It was suggested that application should 
be made for a 20 per cent. advance upon present earnings 
in order to be in line with the Miners’ Federation, but 
ultimately the conference decided unanimously that the 
application should be for 20 per cent. upon the standard 
rates. It was agreed to adjourn the question of the 
amalgamation of the Association with the Miners’ Federa- 
tion until after the war, but a resolution was carried in 
favour of the miners’ proposal that the new agreement 
with the coalowners should apply to the Association, 
provided the Association was adequately represented on 
the Conciliation Board. The Peace Committee of the 
Coal Conciliation Board of South Wales and Monmouth 
shire had a meeting on Saturday to consider applications 
from workmen for an increase in wages at the collieries 
where safety lamps have been introduced in place of 
naked lights. This question has occupied the attention 
of the Conciliation Board for some time past, for during 
recent times there has been a considerable increase in the 
number of collieries using electric safety lamps where 
previously naked lights were used, and the men claim that 
in consequence they are entitled to a higher percentage. 
The practice in Monmouthshire has been to grant the men 
an extra 7§$ per cent. Evidence on Saturday was given 
regarding the collieries at Blaenavon, but no decision 
was arrived at, and the Committee will meet again on 
Friday, April 9th. Trouble arose Jast week with a small 
gang of workmen, as the result of which over 1000 men at 
Guest, Keen and Nettlefold’s iron and steel works at 
Dowlais were rendered idle, and important contracts for 
rails for the French and Belgian Governments were 
delayed. The strikers who acted against the advice of 
their leaders were engaged on the rail bank, and were 
paid on the tonnage system, their pay being Is. 6d. per 
100 tons and percentage. They demanded an increase of 
6d. per 100 tons, the total increase amounting to about 
2s. 6d. per shift per man. The outcome of their action 
was that the men engaged in the Bessemer mill and other 
departments connected with that mill were idle, owing to 
the congestion of rails. Subsequently, a mass meeting 
of the workmen was held when the action of the strikers 
was condemned, and an overwhelming majority decided 
that the men who refused to resume should be displaced. 
This decision is something of a novelty in these days, 
especially in South Wales. However, new terms were 
arranged concerning the strikers by the management, 
and on Monday last the steel departments, with the Goat 
Mill, the Big Mill and the straightening sheds, in addition 
to the rail banks at Dowlais, were again in full swing on 
Monday morning, and it is not anticipated that there 
will be any more stoppages. As regards the allied engi- 
neering trades in the Bristol Channel and South Wales 
area and the demands of the men for increased wages, 
the claims are now being heard by Sir George Askwith, 
Sir George Gibb and Sir Francis Hopwood as a court of 
arbitration in London. The employers and allied unions 
have agreed with the Government Committee to set up 
machinery for the prevention of disputes, and it is expected 
that this will take the form of local advisory boards 
representative of both sides. With regard to the demands 
of the coal trimmers at South Wales ports for a revision 
of the tariffs now in operation, the shipping section of 
the Swansea Chamber of Commerce has expressed the 
opinion that the present is an inopportune time to enter 
into negotiations for any increase of wages, the trimmers 
having excellent opportunities for making good money 
under the present conditions. The representatives of 
the employers on the Cardiff, Penarth and Barry Trimming 
Board offered the men in that area a 10 per cent. advance 
on the present tariff, and this offer was considered at a 
mass meeting of the men on Sunday, when the question 
was left in the hands of the Executive Committee of the 
Union and of a joint conference of the Bristol Channel 
ports which was to be held on Wednesday at Newport. 
At a meeting of the Newport Wharfingers’ Association a 
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revised list of rates was agreed upon by which the men 
receive substantial increases of wages, and at another 
meeting, presided over by Mr. J. H. Vickery, the general 
manager of the Alexandra Docks, Newport, rates for the 
discharging of pitwood and pit props were decided on, 
with advantage to the men. Sailors and firemen at New- 
port have also been agitating for more pay. The rate in 
force is £7 10s., but men have been demanding £8. The 
Sailors’ and Firemen’s Union is in communication with 
the Admiralty authorities for securing a 20s. per month 
war bonus and for a uniform rate for all ports, in order 
to stop men being drawn from one district to another. 


Current Business. 

Operations have been very restricted, and, in 
fact, only those buyers who are compelled to purchase 
coals have attempted to do anything for the reason that 
not only are coals so difficult, but they are entirely in the 
hands of sellers as regards the price to be paid. The 
question of price is one that has not entered much into 
calculations. If the coals were obtainable, then buyers 
have paid the price demanded without bargaining. Under 
these circumstances high figures have been paid, but it 
has been only for small lots, and therefore the prices 
cannot be taken as establishing regular values, as there 
is no such thing as regularity in the market. Judging 
from the indications put out by the colliery salesmen, a 
stronger market even than the present is expected next 
month, Already outputs have under holiday influences 
begun to be affected, and it is because owners cannot see 
what their position is until after the holidays, and it is 
known how the men have returned to work, that they are 
not able to put forward any definite prices. However, 
to be on the right side, colliery salesmen are naming 
37s. 6d. to 40s. for any Admiralty quality, while for best 
drys 37s. to 38s. and 35s. for ordinary drys are talked of. 
In the case of Monmouthshires, round about 37s. 6d. is 
put out for best black veins, 36s. to 37s. for Western Valleys 
ana 35s. to 36s. for Eastern Valleys. Bituminous coals 
nominally range from 28s. to 34s. according to class, but 
although these high prices are discussed they must be 
taken with all reserve as vet. That there will be a strong 
market is not doubted, but inasmuch as collieries are so 
well booked up with requirements of the Admiralty, &e., 
the question is whether there will be much left for sale. 
Middlemen are in many cases quoting considerably less 
than the prices indicated by the colliery salesmen, and 
would doubtless be glad to do business, because even at 


the prices they are asking market values to-day are 
75 to 100 per cent. above the figures at which they con- 


tracted with the collieries last autumn for supplies over 
1915. So that if they can only get a half or even one-third 
of their contract quantities middlemen can do very well 
for themselves. Washed coals are very scarce and firm 
at about 28s. to 30s. for best nuts and 25s. to 27s. for 
best peas. Small coals have not moved much. Most 
demand has been experienced during the past day or 
two for bunker smalls which are worth 21s. 6d. to 22s. 
and seconds 20s, 6d. to 21s., but cargo smalls have been 
very quiet and range about 16s. to [8s. Coke is a strong 
market, as also is patent fuel. Makers are not inclined 
to quote as yet for April, but their indications are about 
40s. Pitwood has weakened consequent upon arrivals 
of cargoes during the past few days, the nearness of the 
holidays and the small demand. Prices have fallen to 
34s. to 40s. and the tendency is to further weakness. 





LATER. 


The market shows no material change. High prices 
have been paid for odd lots for early loading, and values 
are generally about 37s. 6d. to 40s. for leading qualities, 
while there is scarcely any large coal which commands 
a lower figure than 30s. Supplies are extremely scarce. 
So far as can be gathered, the outlook after the holidays 
shows no sign of any relief from the pressure existing during 
the past week. Whether the supply of tonnage in the 
second half of April will have any effect on weakening coal 
values is a question which is being considered. Although 
outward freight rates are now very weak, except for the 
Plate, shipowners look for a recovery towards the middle 
of next month, calculating that there will be a better 
inquiry and that the departure of tonnage for South 
America for grain cargoes will lessen the supplies for 
trading from this district to such an extent as to send up 
rates, Small coals remain firm at 21s. 6d. to 22s. for best 
bunkers and 21s. to 21s. 6d. for seconds, but cargo sorts 
are dullish. Patent fuel, coke, washed coals of all deserip- 
tions and house coals are strong, but pitwood is rather 
weak at 39s. to 40s. 


Approximate Prices. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 37s. 6d. to 40s.; 


ordinaries, 35s. to 37s. 6d.; best drys, 37s. to 38s.; ordinary 
drys, 34s. to 35s.; best bunker smalls, 21s. 6d. to 22 
best ordinaries, 20s. 6d. to 21s.; cargo smalls, 17s. to 18s.; 
inferiors, 16s. to 17s.; washed smalls, 25s. to 27s.; best 
Monmouthshire black vein large, 34s. to 35s.; ordinary 
Western Valleys, 33s. to 34s.; best Eastern Valleys, 
31s. to 33s.; second Eastern Valleys, 30s. to 31s. Bitu- 
minous coal: Best households, 29s. to 30s.; good house- 
holds, 27s. to 28s.; No. 3 Rhondda large, 34s. to 35s.; 
smalls, 24s. to No. 2 Rhondda large, 27s. 6d. to 
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28s.; through, 24s. to 25 smalls, 18s. 6d. to 19s.; best 
washed nuts, 28s. to 30s.; seconds, 26s. to 27s.; best 
washed peas, 25s. to 27s.; seconds, 24s. to 25s. Patent 





fuel, nominally 35s. to 40s. Coke: Special foundry, 
40s. to 44s.; good foundry, 36s. to 38s.; furnace, 30s. to 
32s. Pitwood, ex ship, 39s. to 40s. 


Newport (Mon.). 


The market has been practically bare of opera- 
tions. In fact, so little has been done that it is extremely 
difficult to arrive at values, as higher figures are generally 
being named upon those ruling last week. For the best 
qualities from 35s. to 37s. 6d. is quoted, and in some cases 
above these. Quotations range down to about 30s. for 
some of the Eastern Valley coals, but there is very little 
coal to be picked up for anything like early loading. Small 
coals have also hardened, while through coals and nuts 
are becoming scarcer. Approximate values :—Steaim coal : 
Best Newport black vein large, 35s. to 37s. 6d.; Western 








Valle 


sorts 


33s. to 34s.; Eastern Valleys, 31s. to 32s.; other 
, 30s. to 31s.; best smalls, 19s. to 19s. 6d.; seconds, 
18s. 6d. to 19s. Bituminous coal: Best house, 27s. to 
29s.; seconds, 25s. to 27s. Patent fuel, 30s. to 33s. 
Pitwood, ex ship, 39s. 6d. to 40s. 










Swansea. 


Few sales have been effected on the Swansea 
market, though the demand is good for anthracite red 
vein large, beans, peas and culm, and higher prices have 
been maintained without difficulty. In other directions 
some weakness has been noticeable, and orders have been 
not quite so numerous. Steam and bituminous coals 
have displayed a strong tone, especially as requirements 
of works are fairly heavy in view of the holidays and the 
necessity for providing stocks. Approximate quotations : 

‘Anthracite: Best malting large, 22s. to 24s. net; 
second malting large, 20s. 6d. to 21s. net ; big vein large, 
16s. to 17s. 6d., less 2} per cent.; red vein large, 17s. 9d. 
to 18s. 6d., less 25 per cent.;  machine-made cobbles, 
27s. Gd. to 29s. 6d. net; French*muts, 28s. to 30s. net ; 
German nuts, 27s. 6d. to 28s. 6d. net ; beans, 22s. to 24s. 
machine-made large peas, 14s. 3d. to 15s. net ; 
rubbly culm, 10s. 3d. to Lls., less 24 per cent.; duff, 

. Gd. to 4s. 3d. net. Steam -coal: Best large, 27s. to 
., less 25 per cent.; seconds, 22s. 6d. to 25s., less 24 per 
cent.; bunkers, 24s. to 25s. 6d., less 24 per cent.; smalls, 
15s. to 18s., less 24 per cent. Bituminous coal: No. 3 
Rhondda large, 26s. to 29s. 6d., less 24 per cent.: through 
and through, 23s. 6d. to 25s. 6d., less 24 per cent.; smalls, 
19s. Gd. to 21s. 6d., less 24 per cent. Patent fuel, 26s. 
to 30s., less 2) per cent. 


net ; 











Tin-plate Trade, &c. 

There has been practically no variation in the 
values of tin-plates as compared with a week ago. Ship- 
ments showed a falling off last week, the total being 
49,121 boxes, as compared with 89,673 boxes in the pre- 
vious week, while stocks at Swansea docks have increased 
from 303,795 boxes to 349,944 boxes. The following are 
the official prices from the Swansea Metal Exchange : 


Tin-plate, &e.: LC., 20 14 112 sheets, Is. 6d.; 
LC., 238 20 x 56 sheets, 17%s.; I.C., 28 20 112 
sheets, 33s. 3d. to 33s. 6d.: IC. ternes, 28 20 112 


sheets, 28s. 6d. Block tin, £172 10s. per ton cash, £168 15s. 
per ton three months. Copper, £69 per ton cash, £69 12s. 6d. 
per ton three months. Lead: English, £24 per ton; 
Spanish, £23 per ton. Spelter, £44 per ton. Tron and 
steel: Pig iron—Standard iron, 66s. 7$d. per ton cash, 
67s. O$d. one month; hematite mixed numbers, 90s. 
per ton cash, 90s. 6d. one month; Middlesbrough, 67s. 
per ton cash, 67s. 5d. one month; Scotch, 73s. per ton 


cash, 73s. 6d. one month; Welsh hematite, £5 dd.; 
East Coast hematite, nominal; West Coast hematite, 
nominal. Steel bars: Siemens, £6 17s. 6d. to £7: 
Bessemer, £6 17s. 6d. to £7. Steel rails, heavy sections, 


£7 12s. 6d. per ton. 


Swansea Metal Exchange. 


At the fifty-seventh annual meeting of the 
Swansea Metal Exchange on Tuesday, Principal E. H. 
Griftiths presiding, two papers were read by Mr. J. Williams, 
of Pontardawe, and Mr. 8. R. Cound, of Aberavon, on 
** How to Improve Welsh Tin-plate Rolling Mill Practice.” 
These two gentlemen were jointly awarded a_ special 
Lewis Prize for 1914. Mr. Cound, in the course of his 
paper, paid a tribute to the quality of the Welsh black 
plate. and said those of them who had been privileged 
to visit foreign countries now manufacturing black plate 
were bound to admit that in all their journeyings they 
had never yet seen anything superior in quality to black 
plate rolled in properly conducted Weish works. 








FORTHCOMING ENGAGEMENTS. 


THURSDAY, APRIL 8rs. 


Tue Concrete Instirute.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, S.W. A continued discussion on 
Mr. Hills’s paper. 

TUESDAY, 

THE Society OF ENGINEERS.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. ** Main Roads, Past 
and Present, and Modern Methods of Construction and Mainten- 
ance,” will be read by Mr. Frank Grove. 7.30 p.m. 


APRIL 131. 





WEDNESDAY, APRIL l4trn. 

THE INSTITUTE OF SANITARY ENGINEERS.—At Caxton Hall, 
Caxton-street, Westminster. ‘‘ Corrosion of Iron and Steel 
Pipes and the Protective Methods to be Adopted,” by Mr. W. J. 
FE. Binnie. At 8 p.m. 


FRIDAY, APRIL 16rH. 

THE INSTITUTION OF MECHANICAL ENGINEER3.—At Storey’s 
Gate, St. James’s Park, London, S.W., an ordinary general 
meeting will be held, when the president will deliver his 
address. 8 p.m. 

TUESDAY, APRIL 20ru. 

RONTGEN Socrery.—At the Institution of Electrical Engi- 
neers, Victoria Embankment, W.C. General meeting. Papers : 
‘Late Radium and X-ray Burns,” by Dr. N.S. Finzi; “A 
New Alpha Ray Effect,” by Mr. F. H. Glew. 9 Mr. A. O. Forder 
will exhibit a new plate holder. At 8.15 p.m. 








CATALOGUES. 


From the Baldwin Locomotive Works we have received 
Record No. 79 on Pacific type locomotives. 

Bruck, PEEBLES AND Co., Limited, Edinburgh.—A new 
edition of this firm’s pamphlet on motor converters has reached 
us, 

James PoLLock, Sons anv Co., 3, Lloyd’s-avenue, London, 
E.C.—-An interesting catalogue to hand from this firm deals with 
the Bolinder engines for fishing vessels. We note that in one 
port alone there are now over 1000 fishing vessels fitted with 
Bolinder engines. 

CAMMELL, Lairp AND Co., Limited, of Sheflield, have sent a 
neat little catalogue on steel. It is intended to assist engineers 
and others in the selection of steel most suitable for the work 


required of it, and also to facilitate its proper treatment and 
usage. The publication is compiled on excellent lines and should 
we think, prove exceedingly useful to all users of steel. 

CROMPTON AND Co., Limited, Chelmsford.—This firm has 
recently sent us a new catalogue on continuous-current protected 
motors. Besides general information, the catalogue contains 
many tables giving prices, efficiencies, &¢c., for machines of 
different horse-powers and for different pressures. 

Tue Anglo-Swedish Electric Welding Company, Limited, 
Wood Wharf, Greenwich, S.E.—This is an interesting publica- 
tion on the Kjellberg process of electric are welding. 





Besides 
a good deal of information relating to the system and its advan- 
tages the publication also contains illustrations showing speci 
mens of repair work, 

Ozonair Limirep, of 96, Victoria-street, Westminster, has 
sent us a pamphlet entitled ‘‘ All about Ozonair.” It deals with 
the ‘‘ Ozonair ” ventilating systems, and should interest central 
station engineers who desire to increase their loads. It should, 
of course, prove equally valuable to those who desire to ventilate 
buildings, tube railways, &c. 

NATIONAL BOILER AND GENERAL INSURANCE COMPANY, 
Limited.—-A list of boiler fittings and articles useful to steam 
users and engineers has been sent us by this company. The 
pamphlet contains particulars of fusible plugs, safety valves, 
hydraulic test pumps, indicators, salinometers, pressure gauges, 
water gauges, thermometers, gas engine counters, &c. 

STEEL pipes for gas, water, sewage, &c., are dealt with in a 
well got-up catalogue sent to us by Stewarts and Lloyds, Limited, 
of 41, Oswald-street, Glasgow. ‘There is a good deal of informa- 
tion in this catalogue which should prove useful to gas, water, 
and other engirieers. The catalogue does not merely illustrate 
and describe the various pipes which the firm manufactures, but 
it deals with joints, branch service connections, corrosion, the 
cost of laying steel pipes versus cast iron pipes, &c. 

ALFRED HERBERT’s monthly review for January contains as 
usual a number of useful and interesting articles. The titles of 
some of them are ‘* Machine Tools and the War,” *‘ Grinding 
Wheels and Processes,’ ‘“ Shrapnel Shells and how they are 
Made,” ‘** Machining Hand Wheels on a Combination Turret 
Lathe,’ and ** Obtaining High Outputs from Turret Lathes.” 
There is no doubt that Alfred Herbert’s monthly review is one 
of the most useful trade publications in existence. We have 
also received a catalogue on combination turret lathes. 

Roytes Liurrep, Irlam, near Manchester.—A very handsome 
catalogue, containing over 300 pages of plates and_illustrations, 
has been sent us by this firm. It is divided into three main 
divisions as follows :—(1) Appliances for heating, cooling, 
evaporating, condensing, or otherwise treating fluids and liquids 
by tube surface, in which the distinctive feature is Row’s well- 
known indented tube; (2) apparatus for water softening and 
filtration, bath water purification, bath water blenders and 
fittings, and apparatus for pumping town’s water supplies ; 
(3) appliances for the manipulation of steam or other fluids, in 
which are included steam traps of various forms, reducing valves, 
and steam and water fittings, pumps ana boiler-feeding appa- 
ratus. ‘The most noteworthy feature of the products dealt with 
is the number and variety of the applications of the Row 
indented tube, the heat-transmitting property of which is 
greatly in excess of a plain tube of similar dimensions. Another 
valuable property of this tube, enabling it to expand and con- 
tract freely without injury, is its longitudinal elasticity. The 
illustrations are very numerous and deserve a special word of 
praise, whilst the letterpress is printed in type which is both 
legible and tasteful. There is an appendix at the end of the 
book containing much information of daily use to steam users. 

Davip Brown AND Sons (HUDDERSFIELD), Limited, Hudders- 
field.—This is far more than an ordinary catalogue ; it is prac- 
tically a text-book on the design and use of helical gears, though 
it deals essentially with the double helical gear made under the 
patents owned by the company. By a series of clear diagrams 
the action of helical gear is contrasted with straight spur gear, 
and the reason of the smoother running of helical gears—con- 
tinuous contact on the pitch line, more teeth in contact—is 
indicated. With a helical gear *‘ any desired number of teeth 
can be brought into simultaneous action by suitably increasing 
the face width. On a straight spur, however, the number of 
teeth in simultaneous action is strictly limited, and is definitely 
fixed by the number of teeth and pressure angle of the gears.”* 
The makers have after many experiments decided On a pressure 
angle of 14} deg. as their standard, but they depart from it 
when the conditions make such departure advisable. The 
spiral angle adopted is 22} deg., which ensures a complete 
overlapping of the teeth. Different methods of producing double 
helical gear—hobbing, end milling, planing, and so on—are 
touched upon, and the Sunderland planing method used by 
David Brown and Sons is more fully described. ‘The Sunderland 
method, as most of our readers know, is a * generating *’ method, 
the cutter being part of a rack with straight-sided teeth, and the 
teeth produced are, of course, involutes. For cutting double 
helicals two cutters are employed, one for the right and one for 
the left-hand spiral, and these reciprocate towards each other 
right up to the centre line. Hints are given about the ordering 
of double helical gears and the nature of the calculations used 
in designing gear are dealt with. A large number of useful 
tables is also included. The catalogue is certainly one that 
should be in the hands of all draughtsmen. 








TRENCH Periscopr.—A new form of trench periscope has 
been introduced by W. F. Stanley and Co., Limited, of 226, High 
Holborn, W.C. Briefly described, it is an instrument made up 
of two pieces of looking-glass arranged one at one end and one 
at the other of an aluminium lazy tongs so that the distance 
apart of the two glasses can be altered at will. The mirrors 
are of selected plate glass and measure 5in. by 3in., so that there 
is a good big field of view. The glasses are protected by metal 
sheaths, and a spare mirror is provided. There are two spikes 
on the frame so that the latter can be fixed to the side of the 
trench. The whole instrument folds up and is contained in a 
waterproof canvas case which measures 63in. by Tin. by Ijin. 

Roya Instirution.—The day lectures after Easter are :— 
Banister Fletcher, three lectures, ‘* The War on Architecture : 
(1) The War on French Architecture, (2) The War on Rheims 
Architecture, (3) The War on Belgian Architecture.” Professor 
Charles S$. Sherrington, two lectures, “‘'The Animal Spirits.” 
Professor Frederick Soddy, two lectures, “* Advances in the 
Study of Radio-active Bodies.” Professor J. O. Arnold, two 
lectures, “ The Evolution of Steel: Influence on Civilisation.” 
Professor A. 8. Eddington, two lectures, ‘The System of the 
Stars: (1) Star Colour and its Significance, (2) The Stellar 
System in Motion.” Dr. A. W. Porter, two lectures, “* Advances 
in General Physics.” Professor V. H. Blackman, two lectures, 
“The Movements and Activities of Plants.” Wilfrid Ward, 
three lectures, ‘‘ Method of Presenting Character in Biography 
and Fiction.”? Lieutenant-Colonel A. G. Hadeock, two lectures, 
“Modern Artillery.” Professor J. A. Fleming, two lectures, 

‘ Photo-electricity "(the “Tyndall Lectures). Dr. Martin 0. 
Forster, two lectures, “* Colouring Matters of the Organic World : 
(1) Colouring Matters of Nature, (2) Dyes, the Creation of the 
Chemist.” Professor Robert S. Rait, three lectures, ** Mary 
Queen of Seots: (1) and (2) Mary Stuart and Elizabeth, (3) 
Mary Stuart and her Son.” The Friday evening discourses 
will hegin on April 16th. Mr. Stephen Graham, * The Russian 





Idea”: Major P. 8S. Lelean, ‘ Military Hygiene at the War 
followed by Canon Pearce, Sir John Jackson, Sir Ernest Ruther- 
_ ford, Dr. H. Walford Davies, Professors F. G. Donnan and O. W. 
' Richardson, and Edward Heron- Allen. 
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& N.W.R. ENGINE COALING PLANT AT CAMDEN TOWN 


FRASER AND CHALMERS, LIMITED, ERITH, ENGINEERS 











LOCOMOTIVE COALING PLANT AT CAMDEN 
TOWN. 


THE locomotive coal loading plant described in this 
article has recently been supplied by Fraser and Chalmers, 
Limited, of Erith, Kent, to the London and North-Western 
Railway, and is now at work close to the turntable at 
Camden Town, in North London. At this point coaling 
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driving gear, a control platform, and a coal shoot pro- 
jecting over the turntable siding. The coal wagons are 
brought one at a time over the underground hopper, and 
if they are of the bottom door type their contents may be 
discharged into the hopper in the usual way. If they are 
of the end door type one of the axles is caught in the 
forked head of a hydraulic ram, of which there is one on 
each side of the hopper, and the truck is tipped up endwise 
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At the tower the buckets discharge their contents 
direct into a shoot, which leads the coal down into th: 


tender. The driving gear consists of a 15 horse-powe: 
electric motor transmitting through spur wheels. Ai 
Camden Town two men are employed on the plant. On 


attends to the moving and discharging of the coal wagons 
The other controls the starting and stopping of the con 
veyor and the coaling of the engines generally. Were the 
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GENERAL ARRANGEMENT OF COALING PLANT AT CAMDEN TOWN 


was previously done by hand, the sheds provided for the | as illustrated. The underground hopper can hold about | number of engines dealt with per day less than it is the 


purpose being designed to accommodate eight to ten 
locomotives simultaneously. Normally over a hundred 
engines are coaled here daily, while during holiday seasons 
this number has been greatly exceeded. The staff required 
for the purpose was therefore considerable. With the new 


15 tons. 

The coal is passed from the hopper down a shoot into the 
buckets of the conveyor. The buckets have each a capacity 
of one-third of a ton, and as they pass the hopper shoot at 
the rate of about eight a minute the plant is capable of 
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PART OF BUCKET CONVEYOR 


arrangement the very largest engine can be coaled in less 
than three minutes. Not more than two men are required 
to operate it. 

The plant as shown in the accompanying engravings 
consists of an underground hopper over which a set of 
rails runs, a bucket elevator and a tower containing the 


| dealing with about 160 tons an hour, or, say, 2} tons a 
| minute. As the capacity of the buckets is known, the 
| quantity of coal delivered to any engine can be measured 
| merely by counting the number of buckets discharged. 
The construction of the buckets is illustrated in one of the 


engravings, 


plant could readily be operated by but one man. 

Compared with the previously existing coaling sheds 
the plant takes up very little room, so that it results in a 
saving of space, wages, and time. The charge for power 
used in very small indeed. The engineers inform us that 
the time now spent in coaling is less than the time taken 
to shunt an engine on to the turntable, turn it, and move 
it away, and that the engine can be completely coaled, 
without loss of time, while it is waiting its turn at the 
table. In other words, the engines can be coaled and turned 
in no more time than it takes simply to turn them. 








BOOKS OF REFERENCE. 


“THE 1915 issue of the Shipping World Year- 
book ’’ — published at 10s. net at the offices of the 
Shipping World, Effingham House, Arundel-street, 
Strand, W.C.—certainly does not give the impression 
that Germany has succeeded in its threat of destroy- 
ing our mercantile marine. The book, already in 
former issues robust, is more healthy-looking than ever, 
and it reminds us that, though nearly the whole world 
may be at war, yet it is impossible to arrest the law-giving 
functions of nations or materially to change the great 
trade routes. We learn, for example, that the Republic 
of Columbia has evolved a new tariff; Great Britain has 
given legislative approval to the Internationa) Convention 
on Safety of Life at Sea, and the Board of Trade has issued 
new life-saving appliance rules, information concerning 
all of which is contained in the present volume. On the 
other hand, since any alterations which may have been 
made in the tariffs of Germany, Austria-Hungary, and 
Turkey are rnore or less of an academic character, as these 
countries are practically cut off from direct participation 
in oversea trade, they have not been dealt with, though 
the figures of the seaports and tariffs of our Allies and of 
all neutral Powers have been thoroughly revised according 
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to the latest obtainable information. Other new features 
in the book include a complete list of the Post-office radio- 
telegraphic stations in the British Isles; a complete list 
of the submarine bells round the coasts of the British 
Isles; tables giving the approximate numbers of the 
fighting ships at sea of the belligerent nations, with their 
armaments ; a table giving the approximate number and 
type of the fighting aerial fleets; a list of the world’s 
fastest merchant ships now on service, &c. 

‘The Sanitary Record and Municipal Engineering Year- 
hook and Empire Directory of Municipal Authorities and 
Officials for 1915 ’’—published by the Sanitary Publishing 
Company, Limited, Chancery-lane, W.C., price 5s.—so 
far from having been adversely affected by the war, 
appears to be even more useful than the companion 
volumes of previous years. The present issue—the 
thirty-third—has been completely revised and has had 
substantial additions made to it. For instance, its direc- 
tory of municipal authorities and their officials now covers 
practically the whole of the British Empire, the additions 
in the present volume including the British West Indies, 
British Honduras, Central, East, and West Africa, New- 


foundland, Hong-Kong, Cyprus, Aden, the Falkland 
Islands, and the Seychelles. The list is, in fact, the most 


complete of its kind with which we are acquainted. For 
the various public bodies in this country the names of the 
clerk, surveyor, &c., and in many cases also of the water, 
sewage, and gasworks engineers are given. The foregoing 
hy no means completely indicates the full usefulness of 
the book, for, in addition to a diary for the year, an opening 
being given to each week—which, we notice, however, 
is not this year interleaved with blotting paper—some 
forty pages are devoted to tables and information likely 
to be of service to the engineer engaged in municipal work, 
building, surveying, or road-making—which latter receives a 
considerable amount of attention. A section is also devoted 
to recent municipal and sanitary legislation, and others 
to ** Municipal Engineering, Public Health, and Scientific 
Societies ;”> a “Sanitary and Municipal Trades Direc- 
tory ;”’ and ‘“* Memoranda for Medical Officers of Health.” 
A word should be added in praise of the paper used and 
the printing, which are both excellent. 

AN annual which is of considerable utility to those 

having anything to do with shipping, whether as builders 
or users, is ** The Directory of Shipowners, Shipbuilders, 
and Marine Engineers,” the 1915 edition of which has just 
reached us, It is obtainable from the Directory Publishing 
Company, Limited, 19, Farringdon-avenue, E.C., the 
subscription price being 5s. and the price after publication 
10s. The present volume forms the thirteenth annual 
publication. It gives, first of all, particulars regarding 
the Admiralty, the Board of Trade, Lloyd’s Register, the 
British Corporation for the Survey and Registry of Ship- 
ping, the Bureau Veritas, the British Marine Salvage Com- 
pany, Limited, &c. &e. Then there is an alphabetical 
list of shipowners and lines of shipping, with names of 
officials, &c., and lists of fleets, both British and foreign, 
though all reference to German and Austrian companies 
has been omitted this year. This is followed by a list of 
shipbuilders, marine engineers, and dry dock companies. 
Then there is an alphabetical list of boats, giving the names 
of their owners, so that, by referring to the list of the latter, 
particulars of the vessels may be readily obtained ; and 
finally, there is a list of manufacturers and suppliers of 
shipbuilding and marine engineering plant and materials, 
machinery, stores, and appliances. 
LONDON Shipping ”’ is the name of a little book which 
now appears in its fourth annual edition, and which is a 
directory, personal and official, to the shipping and allied 
trades and institutions in the Port of London. It is pub- 
lished in London at the offices of the Journal of Commerce, 
37, Walbrook, E.C., at the price of Is. 3d. post free. It 
contains, amongst other things, a list of the shipowners 
of London, with lists of directors, details of fleets, &c.; 
a list of ship brokers ; a list of members and other par- 
ticulars of the Port of London Authority, including 
references to the accommodation at the various docks ; 
details of railway facilities; particulars of technical 
bodies and associations interested in shipping and ship- 
building ; and information regarding the Trinity House, 
the Board of Trade, the Admiralty, the Consulates, the 
Chamber of Commerce, the Shipping Federation, Limited, 
and various other societies. 

‘*KempPe’s Engineers’ Year-book of Formule, Rules 
Tables, Data, and Memoranda ’’—published by Crosby 
Lockwood and Son, price 15s.—is a valuable addition to 
the library of the engineer, no matter in which branch he 
may be engaged. The mass of information it contains is 
colossal, and we have invariably found it to be correct. 
In the present issue—the twenty-second annual publica- 
tion—the sections dealing with machine tools, power 
transmission, steam and ball bearings have been revised 
and brought up to date, the portion of the steam section 
devoted to condensers having been specially modernised. 
It would be quite impossible for us to give even a remote 
idea of the immense number of subjects which are dealt 
with in this exceedingly useful book ; nor is it necessary, 
for every engineer knows and values his “‘ Kempe.” 


THE effect of the war on the prices and production of 
metals is made amply plain in ‘* The Ironmonger Metal 
Market Year-book ”’—published at 2s. 6d. net by The 
Ironmonger, 42, Cannon-street, E.C. The difficulties 
encountered this year by the compilers of this little book 
must have been considerable, yet the work appears to have 
done well. As usual, the prices for each day through- 
out the year 1914 and various other particulars are given 
of copper, tin, lead, spelter, pig iron, hematite, coke, iron 
ore. Prices and other data are also given of various kinds 
of semi-manufactured steel ; a chapter is devoted to the 
prices of metals in Germany during the war ; and there is 
a concise account of the history of trade combination among 
the manufacturers of tin-plate in Wales. 

“THe Public Schools Year-book, 1915 °’—published 
by the Year-book Press, 31, Museum-street, W.C., price 
5s.—is principally of service to engineers as showing those 
schools which have established engineering sides or special 
courses of training for boys intending to enter the engi- 
neering profession. The various public schools are dealt 
with in alphabetical order, the various curricula are 
explained, the school fees set out, and a list of prizes 
and other distinctions gained by the boys during the past 
year given. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


TELEGRAPHS AND TELEPHONES. 


14,595. December 29th, 1913.—MrcCHANICAL SELECTOR FOR 
ELECTRO-MAGNETIC WAVES APPLICABLE TO WIRELESS 
TELEGRAPHIC RECEIVING Apparatus, Robert Benedict 


Goldschmidt, of 54, Avenue des Arts, Brussels. 

The object of this invention is to effect a mechanical selection 
of signals collected by the receiving antenna in order to eliminate 
parasitic signals. The diagram shows a rotary commutator, 
A being the receiving antenna, R the receiver, Tearth. A conduct- 
ing wheel B can be inserted in this circuit to which the antenna 
is joined. This wheel has a certain number of teeth separated 
by insulating material, upon which bears the contact D, which 
can be varied in position over the length of the slot E, and which 
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is Commected to the receiver R. The wheel B is rotated at such 
a speed that the frequency of contact between the teeth and the | 
brush D is equal to or a multiple or sub-multiple of the frequency | 
of the trains of waves to be received. Further, the range of | 
movement of the fixed contact D along the slot E being at least | 
equal to the pitch of the teeth of the wheel B, the position of the 
contact can always be so regulated that successive contacts of 
D with the teeth of B occur at the instants when the trains of 
waves are passing. Regulation of the time of contact is readily 
obtained by increasing the width of the teeth B from one face 
towards the other of the wheel, or by making the width of the 
brush D variable. A throw-over switch C enables electrical 
regulation to be effected before the rotating commutator is put 
in cireuit. There is another illustration. March 10th, 1915. 
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TRANSMISSION OF POWER. 


7929. March 28th, 1914.—-CLutcH, G. R. Baker, of Joseph 
Baker and Sons, Limited, Hythe-road, Willesden Junction, 
London, N.W., and another. 

With this clutch a piece of machinery may be placed in driving 
connection with a source of power at predetermined periods 
which are invariable. The driving member comprises a sprocket 
wheel A mounted loosely on the driving shaft B of the machine 
to be actuated. Keyed on this shaft is a gear wheel C having 
an extended boss D and with which meshes a gear wheel E 


N° 7929. 


Af Os 
Jot 
iB) 


E\ \ 


c* 


ic 





a 





loosely mounted by means of a stub shaft F at one side of the 
sprocket wheel A. Means for locking the planet wheel against 
idle movement are provided, and comprise a stud G carried 
by a disc H mounted to slide longitudinally on the boss D of the 
sun wheel C. The pin G is adapted to enter an aperture J in 
the planet wheel E, but this cannot occur until the planet wheel 
has made a certain number of revolutions depending on the ratio 
of transmission between the sun and planet wheels. The pin 
may be under spring pressure or, as shown, may be under 
control of the operator.—March 10th, 1915. 


MOTOR CARS AND ROAD TRAFFIC. 


March 23rd, 1914.—FURNACE FOR STEAM-PROPELLED 
Moror Roap VeuicLes, T. Clarkson, Woodlands, Galley 
wood, Essex. 

This invention relates to steam-propelled motor road vehicles 
in which the steam generator is heated by the combustion of 
solid fuel, and has for its object to regulate the combustion of 
this fuel. The generator comprises a drum A having water tubes— 
not shown—radiating therefrom. This generatoris enclosed in 
a casing B. around which is a bunker C for the solid fuel which is 
supplied to the furnace D. The products of combustion pass 
from the top of the generator through a casing E to a tubular 
passage, which is carried downwards through the bunker C. The 
exhaust passage is slightly contracted at F, and above this is dis- 
posed a jet G, to which steam is supplied through a pipe H. The pipe 
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H Jeads from a valve chamber J, in whichis a valve K carried on 
a stem, the end of which is connected to a diaphragm L. Steam 
from the generator is admitted through a pipe to the valve 
chamber J. In operation the steam from the generator which 
enters the valve chamber J passes the valve and issues through 
the nozzle G, thereby acting as an ejector and inducing a draught 
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through the furnace. If the pressure in the generator increases, 
this pressure acting on the diaphragm L tends to bring the 
valve K on to its seat and reduce the flow of air through the 
furnace. Thus the combustion cf the fuel in the furnace is 
regulated automatically in accordance with the variations of 
the steam pressure in the generator.—March 10th, 1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


5199. February 28th, 1914.—ImMPpROVEMENTS IN SLOTTING AND 
SHapinc Macuines, Clifton and Baird, Limited, Johnstone, 
Renfrewshire, and C. H. Clifton. 

This is an arrangement for varying the length of stroke of the 
reciprocating tool ram of siotting and shaping machines. A is 
the machine column, B the crank-pin body, and C the rotating 
disc. The crank-pin body is made with clutch teeth D, 
these teeth being capable of engaging with a ring E having 
clutch teeth, which is rigidly secured in place by means of the 
pin F. The crank body spindle G at its outer end is screwed and 
is provided with a hand wheel H. Arranged also on the spindle 
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is a collar J, feathered to the spindle and with a hand wheel K, 
The nut L is held in engagement with the collar J by means of a 
block M secured to the collar and having a projection engaging 
a groove in the nut. The collar is similarly secured to the rotat- 
ing dise spindle by a block N. When it is desired to change the 
position of the crank-pin body and thereby vary the stroke of 
the ram the hand wheel H is turned so as to disengage the clutch 
teeth, and the hand wheel K moved so as to turn the crank-pin 
body to the desired position. The wheel H is again operated so 
as to move the spindle and cause the clutch teeth to re-engage, 
thereby locking the crank-pin body in the new position.— March 
10th, 1915. 


7748. March 27th, 1914.—Turrer ror Turret Latues, A. 
Herbert, Asthall Manor, near Burford, Oxon., and P. V. 
Vernon, Penvorn, Manor-road, Coventry. 

This invention provides improved means for securing the tool 
holder upon the turret. The turret A is square with four tan- 
gential slots B, each slot in turn being brought co-axial with 
the spindle of the lathe as the turret rotates. Each slot is 
formed with a straight side C, and the other side is bevelled off 
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Each tool holder (part of which is shown at F) is formed 
with a lip E which enters the slot B. One side G of this lip 
engages the corresponding side C of the slot B. Each tool 
holder carries one or more bolts H which project into the slots 
B and are formed with inclined surfaces J engaging the bevelled 
walls D of the slots. When the bolt is moved endwise these 
bevelled surfaces engage one another, causing a lateral thrust 
which forces the bolt against the lip E and the latter against the 
wall C of the slot. The bolt is formed with a recess having a 
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bevelled edge K, and this is engaged by a bevelled nose loose on 
a screwed pin L. By screwing up the pin the bevelled faces at 
KX cause the bolt H to move upwards as well as sideways. The 
upward movement of the bolt produces a downward pressure 
of the tool holder F, which has the effect of clamping it to the 
face of the turret.— March 10th, 1915. 


ORDNANCE AND ARMOUR. 


24,371. March 2nd, 1914.---Firninc Gran ror ORDNANCE, 
William Beardmore and Co., Limited, Parkhead, Glasgow, 
and Axel Bremberg. 

tn order to give the gunlayer a rigid support to grip and push 
or pull against with his one hand when operating the usual 
elevating hand wheel with the other, there is provided a handle 

the upper half of which is made in two parts A B, one part A 

being on a stationary part C attached to the carriage of the gun, 

and the other B on a firing lever D. The lower half FE of the 
handle forms a continuation of the upper part B. Both the 
stationary part of the handle and the lower undivided portion 

are provided with shields F so formed that two recesses G H 

are provided, into each of which the gunlayer inserts two 

fingers. When the handle is gripped the first and second fingers 
rest in the recess G on the fixed part of the handle, encircling 
at the same time the corresponding part B of the handle on the 
lever D. This not only gives him a rigid support to grip and 
push or pull against, but also ensures that so long as the handle 
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is gripped as a whole the lever D is held in its inoperative position. 
The upper end of the firing lever is hinged on a bracket J carried 
on the carriage K, and has depending therefrom an arm L 
carrying a roller M working in a slot N formed concentric.to the 
trunnions P,in the forward end of a sliding rod Q carried on the 
gun cradle just above the trunnions and parellel to the centre 
line of the gun, thus maintaining a constant travel of the siiding 
rod for all angles of elevation of the gun. When the gun is to 
be fired, the handle is pulled quickly to the rear and returned. 
This movement is effeeted by means of the two fingers encircling 
the lower undivided part E of the handle, the gunlayer allowing 
at the same time his first and second fingers to slide around the 
upper fixed part. When the firing handle is thus drawn reer- 

wards it drives the sliding rod Q in the same direction, so that 
the rear end of that rod, which is bearing on the trigger lever 
(not shown) of the firing mechanism, actuates that lever and the 
gun is fired. A spring R is provided to hold the firing lever in 
the inoperative position, and the lever may also be locked in this 
position by a catch S.—Maren 10th, 1915. 





LIGHTING AND HEATING. 


6853. March I8th, 1914.—IMPROVEMENTS IN INCANDESCENT 
Exvectric Lamps, William John Owen, of Cartref College, 
Morden, and Charles Damey, of 24, Upper Marylebone- 
street, Portland-place, London, W. 

This invention relates to incandescent electric lamps, with 
particular reference to lamps of the tubular or elongated type, 
such as are often assembled together, to form a source of ilhumi- 
nation of any required length, and employed with or without 
a reflector as may be desired. The ends of the lamps are pro- 








vided with concentric or other terminals, to which the ends of 
the feed wires BC are secured. Supports FE carried on glass rods 
F carry the filaments. The device for connecting the lamps 
together consists of a base G, to which are secured supports 
comprising a box-like casting H, one wall of which is provided 
with an aperture I for the reception of one end of the lamp, and 
the other wall has a slot IS for the reception of the other end of 
the next bear ig The terminals may have spring plungers L. If 
desired, each bracket H can be provided with a ee hinged 
cover M na keeping out dust, &c.— March 10th, 1915 


MISCELLANEOUS. 


1352. May 20th, 1914.—VartaBLe CRANK MECHANISM, T. 
Lumsden, of the Lumsden Machine Company, Limited, 
Coulthard’s-lane, East-street, Gateshead. 

This mechanism permits of the length of stroke of a recipro- 
cating member being varied and the direction of the stroke being 
reversed. Ais the driving shaft and Ban oblique bush. The 
bush is keyed to the shaft. C is a sheave mounted on the bush 
and bored out obliquely corresponding to the inclination of the 
axis of the bush. The axis of the sheave coincides with or is 
parallel to the axis of the shaft. Around the sheave is secured 
the usual excentric strap D of a connecting-rod or other member 
to which it is desired to impart reciprocating motion. Suitable 
means are provided for sliding the bush axially on the shaft, the 
sheave being restrained from axial movement, or for siiding the 
sheave axially on the bush, the bush being restrained from axial 
movement. The line E F represents the plane passing through 
the axis of the shaft A and the axis of the crank-pin, and the 
line FG represents the plane in which the inclined axis of the 


bush lies, F being the centre of the bush where it is cut by the 
line of section and G the centre of the left-hand end of the bush. 
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The line FG is at an angle of 90 deg. plus the angle of lead to the 
line EK F.—March loth, 1915. 


11,404. May 8th, 1914. —-IMpRovEMENTS IN AND RELATING TO 
ELECTRICAL CONDENSERS AND TO THE MANUFACTURE 
THEREOF, George Giles, of Fribourg, Switzerland. 

A is the interior armature of a condenser made with a metallic 

body in the shape of a tube shut at its one end. B', B*, B# 

are di-electrical layers between which and upon which the 

armatures Al, - are put on, so as to form a multiplex 

condenser whic “ff may be manufactured, for instance, as follows : 
A knitted cotton hose is slipped over a tube A and its cavities 
ure filled with paper pulp and it is left to dry. This porous 
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layer applied to the tube A, impregnated in a usual manner, 
for instance, with bakelite, is then turned in a lathe and a 
metallic armature A! is put on to the outside of this body by metal 
lising a part of the surface of the di-electrical layer by projecting 
thereon a finely divided metal or by any other usual manner. 
In a like way the other layers and armatures of the condenser 
may be provided. The condenser may be made simple or 
in any shape desired, and the di-electrical layer prepared by im 
pregnating it, as described above, may form only a part of the 
di-electrical layer of the condenser, and may, for instance, 
cover the border of one of the armatures of the condenser. 
March 10th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 

The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 








subjects the right to manufacture under enemy patents, 


and is specially compiled for Tut ENcineer by Lewis Wm. 
Goold, Chartered Patent Agent. 5, Corporation-stree t, 


the latest particulars upon the Patents Register. 
patent listed has been assigned to a non-enemy proprietor 


the law does not apply. 


each of the remainder £56 have been paid in renewal fees. 
steel by the Bessemer process, basic additions, such as burnt 


converter before, or immediately after, running in the molten 
pig iron. The composition and quality of the basic addition 
is such as to produce with the oxides of silicon and manganese 
formed during the blow, a slag sufficiently fluid to be poured 
off the metal, and sufficiently acid to prevent a large quantity 
of phosphoric acid from passing into it. 
poured in, the blow is commenced and continued until the greater 
part or the whole of the silicon has been oxidised. 
is then stopped and the slag removed. Lime is then added to 
the charge to bind and retain phosphoric acid which is formed 
on continuing the blow, and to neutralise any remaining silica. 
After this addition, the blow is continued and the charge finished, 


which empower the Board of Trade to confer upon British 


which right, when acquired, can be retained after the war, 


It is desirable in the first instance to obtain 


If any 


Birmingham. 


On each of three of the patents given below £68, and on 


No. 19,053 /04.—Steel manufacture. In the manufacture of 


lime, oxide of iron or manganese, or mixtures of the same, 
with or without fluorspar or other flux, are introduced into the 
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in sight, such as bridge and terminal work. 
has set in for agricultural implements. Boat builders on the 


tons for two torpedo boats. 
future supply of ferro-manganese. 
35,000 tons for home use. <A large 
iS noted, 
Canadian rail mills are in the way of taking considerable rail 
business in the States. Electrolytic is 15. Exports very heavy. 
Total to March 12th, 10,742 tons. Spot tin has advanced. 
Asking price 42}. 
in view of the growing foreign demand and unfilled home 
requirements, 


After the pig iron is | at 52, St. ‘ s 
tion relating to all their manufactures can be obtained. 








may be added after the bulk of the carbon has disappeared 
during the continuance of the blow, Massenez, O., Germany, 

No. 19,475/04.-—Electrie cranes; winding engines, &¢«, 
Relates to an arrangement specially applicable to cranes, 
winding engines and the like, for feeding several motors jn, 
succession from a single dynamo, and for regulating the exciting 
current of the dynamo by the same controlling lever. Siemens 
Schuckert-Werke, Ges., Berlin. 

No. 19,589/04.—-Linotype — machines. The = distributing 
mechanism of linotype machines is so constructed as to enal) - 
several different founts of matrices to be employed. Mayer, J., 
and Albrecht, C., Berlin. 

No. 20,165/04.—-Superheaters, steam. A number of tuly 
opening at the top into receiving and collecting chambers ani 
surrounded at their lower ends by furnace gases are divided 
longitudinally by internal non-conducting partitions. Schinidt, 
W., Germany. 

No, 20,870/04. 

No, 21,766/04.—Tantalum, purifying. Relates to a proc 
for removing the oxide and other impurities usually preseit 
in tantalum obtained by the usual reduction methods,  ‘I'ly 
impure metallic powder is pressed into bars or other form, 
or rammed into a refractory crucible having a conductiny 
lining, which may be of tantalum metal. The crucible may |x 
formed of magnesia or thorium oxide. The bar or lining is 
made to form the anode of an electre circuit, and is placed in 
a chamber from which the air may be exhausted, and into which 
an indifferent atmosphere may be introduced if desired, thi 
chamber being of glass or provided with a glass sight hole. 
A large cathode of tantalum, silver or other metal is arranged 
so us to be moved from outside the chamber. The cathode | 
brought near to the mass to start the arc, and is then moved 
over the surface so that, consecutively, all parts of the body ari 
heated to the melting point of tantalum, the oxide being driven 
off. Siemens and Halske Akt.-Ges., Berlin. Dated Octobe: 
15th, 1903. 

No. 21,897/04.-Jigging machines. Irregularity in the opera 
tion of a hydraulic jigging machine is obviated by subdividiny 
the chamber, in which the jigging pulsations are produced, inte 
a number of chambers, each provided with its own inlet for 
compressed air or its own piston. The stroke of the water | 
varied by varying the stroke of the piston or the air pressure 
Baum, F., Westphalia. 

No. 22,342/04.-Electric lamps. Are lamps, electrodes for 
Carbons are provided with undulating or helical metallic cor 
in order to reduce their resistance, A straight wire is passed 
through a channel in the carbon and the protruding portion, 
equal in length to the carbon, is bent as desired. The bent 
wire is then pulled back until inside the carbon, so that the 
undulations make good contact with the carbon. WKorting and 
Mathiesen Akt.-Ges., Germany. Dated October 31st, 1903. 

No. 22,669,04.—Brush-making machines. Machine for 
boring brush stocks and filling them with bristles. Gruneberg, 
KX., Hungary. 

No. 22,975/04.-Ordnance ; sights. Relates to sighting-gear 
of guns with independent sight-lines, Rheinische Metallwaren- 
und-maschinenfabrik, Germany. 

No. 23,675/04.—Treating gas for transport. Blau, IL., 
Germany. Dated November 2nd, 1903, 

No. 23,988/04.—Piston valves. The packing rings of piston 
distributing valves are expanded by adinitting gas or steam 
behind them through small radial passages from the cylinder 
ports. The packing is held in its expanded conditions, when 
the uid pressure behind it decreases, by the steam pressure 
acting upon a flexible plate or a sliding plate and gripping the 
rings between the plates and shoulders, the valve being made in 
two parts to permit of this. Schmidt, W., Germany. 

No, 23,989/04.—-Steam generators. In locomotive or other 
fire-tube boilers, steam is led through ring-shaped passages 
provided within some of the fire tubes, which for that purpose 
are made larger than the rest. Schmidt, W., Germany. 

No. 24,445/04.— Recovering tin from tin slags. Relates to a 
process for obtaining and utilising tin from tin slags. The slags 
are smelted in a blast furnace adapted as a hearth furnace, 
together with lead, lead ores or other plumbiferous material. 
Sulphur or sulphurous material is added to remove as sulphide 
any iron present in the slag. The lead-tin alloy obtained is 
melted, and subjected to the action of an air blast, an oxide 
mixture containing a high percentage of tin thus being obtained, 
The oxide mixture is reduced in a reverberatory or blast furnave 
to form an alloy containing a large proportion of tin, Witter, 
Cc. A. L. W., Germany. 


Gas manufacture. Koppers, H., Germany. 








AMERICAN NOTES. 
(from our own Correspondent.) 


New York, March 17th. 

THE near approach of spring has developed quite a rush of 
sinall orders for structural material for earliest possible delivery. 
This business will increase rapidly. Export, orders have again 
assumed large proportions. Heavy orders are passing through 
for shrapnel for quick delivery. Large orders have been placed 
for billets, rails and barb wire, and more are hinted at. There 
is increasing secrecy regarding foreign business. A five-million- 
dollar powder plant is to be quickly erected on the James River, 
Virginia. The most active product on the list is steel plate for 
ships and general plate work. Yard capacity is taxed indefinitely 


and new ship line projects are }eard of in financial circles. 


Panama freight rates are to be reduced. The most interesting 
feature is the inquiries for third quarter delivery, but there is 


an unwillingness to name prices owing to the uncertainty of 
market conditions in the meantime. 


Large orders for ship 
plates are pending. There is quite a volume of railroad work 
A heavier demand 
Lakes want 6500 tons of steel, and the Government wants 5500 
Much anxiety prevails as to the 
Orders for rails this week, 
Aussian order for light rails 
Japan has ordered 1500 tons galvanised sheets. 





An expansion of copper output is probable 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. R. H. LoneBoruam has been appointed its sole agent 


for the counties of Durham, Northumberland, Yorkshire, 
Nottinghamshire, and Derbyshire, by the Grange lron Company, 
Limited, of Durham. 


Petters Limirev, Yeovil, inform us that in order to meet 


the requirements of their increasing business in Scotland and 
the convenience of customers, they have opened a branch office 
S 





Enoch-square, Glasgow, at which address full informa- 








Contrracts.—Siemens Brothers Dynamo Works, Limited, 


have again secured the contract for the annual supply of 
Wotan, Tantalum, and carbon filament lamps to the Salford 
after the oxidation of phosphorus, as usual. If desired, the lime | Corporation Tramways Department. 














Aprit. 9, 1915 


THE ENGINEER 


347 








_— 


RAILWAYS IN CHINA. 
No. XII*, 
SHANSI RAILWAY. 


Tue Peking-Hankow line and all the lines east of 
it are laid across flat country intersected by navigable 
rivers and canals. All the way from Peking to 
Hankow mountain ranges to the west can be seen 
from the train. 
them lies the greater part of China, including its 
richest provinces, with all Mongolia to the north. 

The Shansi, or Cheng-Tai, line is due east from the 
Peking-Hankow, and from the start is carried through 
heavy hill country. Naturally, at its inception, 
the question of cost came in for a good deal of atten- 
tion. The first estimate was 25,000,000f., but a 
revision placed it beyond this figure, and a loan of 
40,000,000f. was ultimately raised for its completion. 
Even this amount proved too small,for the actual 
cost was between 50,000,000f. and 60,000,000f., 
necessitating advances amounting to 6,106,000 taels 
from the Yuchuanpu. 

lj appears that the original agreement contained 
no clause specifying the gauge to which the line was 
to be built. This afterwards became the subject of 
protraced negotiations, the Chinese officials insisting 
fecbly on the standard gauge and the engineers of the 
lown syndicate, for financial reasons, favouring the 
metre gauge. As in almost every other disagreement 
the Chinese Government ultimately gave way, and 
work was commenced in 1904 on the metre gauge. 


| steel bridge has three spans of 50 m. each. 


Among these mountains and beyond | 


Hankow Railway. There are numerous heavy cut- 
tings through loess and rock. 
tunnels with a total length of 2149m. The longest 
There 


are seventeen steel bridges over 20 m. long, totalling 


There are nineteen 


1065 m., and seventy under that length, totalling | 


584m. Stone bridges and culverts over 1 m. run 
into 671 m. 

Three-fourths of the whole line are on gradients 
and about one-half of it is as steep as 1 in 100 and over. 
About two-fifths are in curve, the curves seldom 
being over 300 m. radius. The eastern terminus has 
an alticude of 71 m. and the western 800 m., the highest 
point being 1075 m. 

M. Millorat was engineer-in-chief during construc- 
tion. Nearly all the work was done by Chinese con- 
tractors and sub-contractors, and some of_the stone 
piers and bridges are examples of fine work. 

Economy in first cost has been carried to an extreme 
limit, and the result must be permanently high 
working expenses. Evidently the engineers had to 
build the line in the cheapest way possible to allow 
of extravagances in other directions, and I should be 
surprised to learn that the actual cost of construction 
and equipment amounted to two-thirds of the total 
capital represented, 

In the absence of M, Jacquet, the present engineer- 
in-chief, M, de Lapeyriere, deputy engineer-in-chief, 
showed me over the locomotive sheds and engineering 
works, which are under his control. With a metre- 
gauge line situated so far inland and only reachable 


| operation of an excentric. 


by a separate balance. The locomotive stands over 
the pit in the usual way. There are sufficient balances 
to test all the axles at once, and each can be moved 
into position under a wheel as desired by the turning 
of ascrew. Two dises are arranged so that they take 
the wheel flange and raise it from the rail by the 
The importance of such 


| testing can hardly be overrated, especially on a line 


like the Shansi, where it is necessary to utilise every 
pound of adhesion to take a train of eight 30-ton 
trucks up the gradients, often situated on heavy curves. 

A number of the trucks and carriages are fitted with . 
sleeve axles and inner and outer axle-boxes to enable 
them to be used on the standard as well as on the 
metre gauge. The wheels are spread out by running 
them for a distance of about 100 yards along a gradu- 
ally widening line fitted with inside check rails. 
When the standard gauge is reached a split distance 
piece is bolted between the two inner boxes and the 
outer boxes, let down into position and securely 
fastened. This operation is reversed when it is 
desired to put the truck again on the metre gauge. 

This and other efforts of the mechanical department 
are attempts to neutralise as far as possible the initial 
mistake in gauge and the false economy in construc- 
tion. But they are only partially successful, for, 
while the best results possible are obtained on the 
metre-gauge line, the officials of the standard-gauge 
lines only allow the widened axles on their systems 
under special circumstances and subject to extra- 
ordinary precautions. 





The Chinese officials are altogether to blame for this. 
The Government guaranteed the loan and the later 
advances, and had a right to stipulate the gauge of 
the line. ‘* Someone has blundered,”’ said a German, 
who was with me when I first came on this, the only 
Chinese metre gauge line. ‘How much you 
think ?”’ retorted a shrewd Frenchman, affecting to 
mistake the initial letter of the last word for a “ p.” 

The plea of finance cannot be maintained. The 
cost per mile works out at £15,000, and T can name 
half a dozen contractors who would have built the 
line to standard gauge for less than that and made 
money at the same time. Without spending one 
penny more China might have been saved this per- 
petration. Whether blundering or plundering be 
the proper term, or both be applicable, there is no 
doubt that one strong, honest man, with scientific 
knowledge and practical experience, at the head of 
railway affairs in China, could have saved on an 
average £2000 a mile on all China’s lines, and made 
them better than they are to-day to boot. It is time 
China had such a man and left these matters abso- 
lutely in his hands. The finding of capital for further 
development would then be easy enough. 

The rails on the Shansi line are about 60 Ib. to the 
yard, fastened to Japan hardwood sleepers with 
shoes between rail and sleeper. The formation 
is generally about 12ft. 6in. wide, and the ballast is 
of rock from the hills. The sharpest curves have 
100 m. radius, and the steepest gradient is about 
lin 50. The line rises to an elevation of over 3000ft. 


above the level at the nearest point to the Peking- | 


* No. XI, appeared February 26th. 








SOME TYPICAL BRIDGES ON THE SHANSI RAILWAY 


by lines of standard gauge, these works become of 
more than ordinary importance. All the rolling 
stock is made in France, and it is a far ery from the 
Shansi mountains to Paris. No assistance can be 
obtained from the adjoining line—the Peking-Hankow 

therefore the works for this small concern must be 
the most complete and self-reliant in China. And 
they are so. 
to see the almost perfect condition in which they are 
maintained, 


The buildings are of cut limestone and cement, 


substantial and artistic. They comprise foundry, 


forge, boiler repairing shop, locomotive repairing | 





Tt was a pleasure to go over them and | 


shop, machine shop, sawmill, carriage shed, engine | 


and boiler-houses, &e. 


The tools and appliances | 


are of modern type and systematically arranged. | 


There is in addition to the ordinary equipment an 
ice-making plant, also a water distillery, from which 
the houses of the employees are supplied. 

The shops are at present provided with power by 
two small compound engines, but a new 100 horse- 
power single-cylinder long-stroke engine is being 
erected, which will supply electric current for motor 
driving. Coal is cheap, the principal traftic of the 
line being made up of it—both anthracite and 


bituminous—hence the adoption of this class of engine. | 


There is a separate condensing plant. For the same 


to which little attention is given in the way of taste 
or economy, the plant would be as nearly perfect as 
possible. 

A special feature is the axle-weighing system, by a 
Each axle can be weighed separately 


Paris firm. 


reason locomotive boilers are used, and but for these, | 


| or roughly £150,000. 


Ihe Lavine? 


There are fifty-one locomotives, made by three 
French firms in almost equal proportions. The 
passenger traffic is small, and the accommodation 
consists of three first-class carriages, ten composite 
(first and second), and twenty-five third, all steam 
-heated and fitted with automatic brakes and special 
safety couplings. 

The traffic for 1912 was made up mostly of the fol- 
lowing main items :- 





Tons. 
Anthracite coal 167,000 
Bituminous coal... 151,995 
Grain Sara unee. he SP, Mala” sed coe 
Cotton .. ... dic. eek = Gade ae eas 4,7 
Marmites 18, 
Total Sect ue wh ace, 
Passenger traffic receipts amounted to 508,134 dols. 


(Mexican dols.), and goods receipts to 1,963,122 dols., 


while various receipts were 3956 dols., making a 
total of 2,475,212 dols. gross. Expenditure totalled 
915,210 dols., leaving net receipts of 1,560,000 dols., 
The distribution of charges is 
significant and bears out the remarks concerning the 
stress laid on the mechanical department in the 
running of the line. These are, in percentages :- 


Comtral neteies: 5... ac as Ss See 
Traffic department ... ... ... ... ... 14-36 
Locomotive and carriaze department... 39-98 
Permanent way... ... ... 20-41 = 100 


The ratio of working expenses to gross income 
works out at 40 per cent. 

The Ching Hsing bituminous coal mines are situated 
to the north of kilom. 44 of the Shansi line, and are 
served by a 90cm. gauge line 12 kiloms. in length. 
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The output from these’mines is about 800 tons per 
day, and in the near future it should reach twice this 
figure. At present the coal, which is soft and friable, 
has to be reloaded twice——once on reaching the Shansi 
line and again when it comes to the Peking-Hankow. 
The concession to work these mines carries the right 
to build railways for their requirements, and there is 
at present a proposal to construct a standard gauge 
track direct from the mines to Hsin Hsien and there 
connect with the Peking-Hankow. Should this be 
carried into effect the Shansi line will lose a large 
proportion of its traffic and the whole question of 
gauges will be raised in an acute form. 








BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. VIL* 
A COMPLETE CEMENT WORKS EQUIPMENT.—No. II. 


FINE as is the state to which the raw material 
now called raw meal-——-can be reduced in a ball mill, 
it is not fine enough for the subsequent processes of 
cement manufacture. Accordingly, it is finally dealt 
with in a tube mill. It is a usual arrangement to 
have the grinding department in two floors, the ball 
mills being on the upper and the tube mills on the 
lower floor, so that the material delivered by the 
former mills may fall by gravitation to the latter 
mills. A typical tube mill as supplied by Edgar 
Allen and Co. is illustrated in Fig. 44. It is 22ft. 
long and 5ft. Yin. in diameter. It consists of a mild 
steel tube bolted to cast steel ends carried in heavy 
trunnion bearings. The tube shown is of the built-up 
type, but the firm is prepared to supply welded tubes 
in one piece if they are required. An automatic 
feeder delivers the material to be crushed into a 
feed screw in the inlet trunnion. The peripheral 
lining of the tube consists of hard quartzite blocks 
grouted in with cement after the mill is erected, or 
chilled cast iron plates may be employed. The end 
covers are lined with manganese steel plates. The 
grinding medium consists usuaHy of flint pebbles, 


fine particlés to the outer chamber E, from which it 
is collected at the outlet F. The oversize or tailings 
which are too heavy for the air current to lift fall 
into the inner chamber G, and are collected at outlets 
H, from which they are returned to the tube mill for 
further grinding. The fineness of the product is 
regulated by means of a damper, which opens or 
closes the air space as desired. It will be readily 
understood that by increasing the speed of the 
separator a coarser product is obtained, and vice 
versa. The construction of the machine will be 
readily understood from Fig. 45. 

The material to be ground is fed into the mill, and 
after passing once through it is elevated to the air 
separator. The material as it reaches the separator 
contains a proportion of material which is sufficiently 
ground, but with it there is also a certain amount of 
coarse grit, and the apparatus separates the fine 
material from the coarse, and returns the latter to 
the mill for additional grinding. These separators 
have been made by the firm for many years, but 
they have been recently improved in design, with a 
resultant increase in efficiency. It will be noted that 
this method of separation does away with all sieves, 
and hence with the troubles which not infrequently 
attend these pieces of apparatus. Another advantage 
claimed is the small amount of floor space occupied. 

The remaining type of grinding mill is the ‘* Com- 
bination Tube Mill.” This is a machine designed to 
combine the duties of the ball mill and the tube mill 
—that is to say, the coarse and fine grinding is done 
in the one apparatus. There are two chambers, the 
first of which contains steel balls, and is provided with 
hard steel grinding plates—just as is a ball mill, 
while the other is constructed like a tube mill and 
contains flint pebbles or helipebs. One type of this 
machine is provided with sieves round the periphery 
of the first, or ball mill, portion, but there are certain 
objections to this on account of clogging should the 
material be damp. Messrs. Allens recommend as 
an alternative a mill with a special type of diaphragm 
which takes the place of the sieves. This diaphragm, 
which is fixed between the two portions, is furnished 
with fine slots, and while it prevents the mingling 




















Fig. 44—EDGAR ALLEN’S TUBE MILL 


but other things are used. For instance, there are 
what are known as Helipebs, for which we believe 
Messrs. Allens hold the sole licence for the sale 
in the British Colonies and certain foreign countries. 
Helipebs, which are made-up of short steel spirals 
in the form of closely wound helical springs, are a 
comparatively recent British invention, and give 
remarkable results in the way of output, as compared 
with flint pebbles. We shall have occasion to refer 
to them again in a future article. 

The question of the best type of discharge for tube 
mills has been much discussed... Some manufacturers 
hold that the ground material is best discharged 
through the trunnion, a central hole from 18in. to 
l4in.. in diameter being provided in the outlet 
trunnion for the purpose. Others consider that 
greater efficiency is to be obtained by discharging 
the material through slots in the periphery of the 
roill just behind the outlet trunnion. Messrs. Allen, 
considering that there are advantages in both types, 
have devised a type of discharge which they claim 
combines the advantages of both kinds. The method 
necessitates the employment of a special diaphragm, 
and we understand that good results are obtained 
with it. We gather that existing types of mills have 
been fitted with this diaphragm with good effect. 

We may mention two other types of grinding 
machine made by this firm. The first is the~steel 
ball tube mill. This machine may be described as a 
cross between the ball mill and the tube mill. It is 
used for preliminary grinding, and is relatively greater 
in diameter and shorter in length than a finishing 
tube mill. The firm manufactures a special type of 
steel ball tube mill which, in conjunction with its 
‘Stag’ air separator, forms a complete grinding 
unit, no other mill being necessary. The principle 
of the “‘ Stag” air separator, which is illustrated in 
Figs. 45 and 46, is as follows :—The material is fed 
into the central cone A, falling on to the spreader B, 
which throws the material in a thin stream in the 
direction of the outer cone C, where it is met by a 
current of air set up by the fan D. This carries the 


* No. VI appeared April 2nd. 


of the balls and the pebbles, it also prevents the 
passage from one portion of the mill to the other of 
material before it is sufficiently finely ground to be 
dealt with effectively in the tube mill portion, This 
form of grinding machine has been extensively used 
in Germany, but numbers have now been made in 
this country. The type has undoubtedly come to 
stay, and we understand that~ Messrs. Allens have 


now in hand for cement works orders for several | 


mills of this character, which will be the largest yet 
built in this country. Special interest to engineers 
attaches to the type on account of the heavy weights 
and stresses involved and the need for careful design. 
The raw material issuing from one or other of the 
foregoing grinding machines has now been reduced 
in fineness to the required degree, so that on a 180 
180 mesh sieve, that is, on a sieve with 32,400 open- 
ings to the square inch, a residue of only some 5 to 
10 per cent. will be retained. It is now ready for 
passing to the mixing machines and storing ‘silos, 
It is true that in its passage through the various pre- 
ceding machines it has become pretty thoroughly 
mixed, but further mixing is deemed necessary, 
and it is here that the adjustment of the proportions 
is accurately made. The mixing made by 
Messrs. Allens are usually constructed of  ferro- 
concrete, and they are formed with hoppered bottoms. 
There are generally from four to eight of these silos in a 
group, and each will contain from 100 to 200 tons of raw 
material. This material is delivered to the silos by 
means of screw conveyors running across the top. 
At the bottom of each silo is provided a short ex- 
tracting serew, which delivers into another long 
serew conveyor; this in turn delivers to an elevator 
which supplies the feed to the kiln. Matters are 
arranged so that these extracting screws deliver 
more material per hour than is required by the kiln, 
the balance being diverted at the bottom of the 
elevator, and delivered back to the silos. By this 
means a portion of the material in the silos is being 
continually extracted from the bottom and delivered 
back to the top, which ensures a thorough mixing. 
It also ensures that the material in the various silos 


silos 


is of the same analysis. In certain cases these gilog 
are provided with complete duplicate sets of extract. 
ing screws and elevators, one of which sets is used for 
feeding the kiln and the other entirely for Mixing 
as set forth above. ‘ 
The correct’ mixture having been obtained, the 
material may now either pass to silos to be stored 
or taken direct to the rotary kiln for firing. As the 
firing process is the same whether the material has 
been prepared on the semi-wet or dry principle, we 
propose before referring to the kilns to discuss the 
machinery necessary for the preliminary stages of 
the semi-wet process and also the machinery used in 
the treatment of the coal used in firing the kiln, 
Taking first the raw materials chalk and clay, 
These, after being weighed, are put into wash 
mills. If the chalk be particularly hard it is neces. 
sary to use rolis for breaking up the lumps. Indeed, 
it is nowadays the custom to use rolls whether the 
chalk be hard or soft, since it is considered that better 
results as regards output are obtained. Th« type 
of rolls pet tr may be those shown in Fig. 40 ante 
and already dese ribed, but the rolls, instead of 
being smooth or with shallow corrugations, ar pro- 
vided with claws to facilitate the breaking up of the 
lumps. The wash mills are brick or concrete pits 
usually some 15ft. or 20ft. in diameter, the walls of 
which may be either circular or hexagon in form, 
It is necessary that they should be of strong construe. 
tion, especially if used for grinding hard chalk or 
chalk containing flints. As made by Messrs. Allens 
they are furnished with heavy vertical shafts and 


cast steel bevel gearing. These shafts support 





Chin 


\ 
Me SEAN Vv 








Swain Sc 





Ewcineer 


Tre 
Fig. 45—EDGAR ALLEN’S STAG AIR SEPARATOR 


cross arms, from which depend harrows carrying tines 
of cast steel. The tines, which are of rectangular 
section, are in many cases made of the firm’s * Im- 
| perial *? manganese steel, though if first cost be con- 
sidered of more importance than long life they may 
be made from ordinary mild steel bars. The slurry 
escapes from the mill through an opening provided 
with a sieve, and is delivered either by pumping or 
gravitation to a wet tube mill. The latter is practi- 
cally the same machine as that used in dry grinding 
and need not be again described. The chief differ- 
ence between the two types of mill lies in the methods 
of feeding them. The discharge from the wet tube 
mill is taken to a slurry separator, the function of 
which is to remove any coarse material which may 


remain. This machine consists of a number of 
stirrer blades, which are carried from a_ vertical 
spindle. These blades revolve inside a _ casing, 


which in turn is provided with a number of fine 
sieves. The slurry is fed into the top of the machine 
and is flung by means of the stirrer blades against the 
sieves at the periphery. The fine material passes 
through the sieves, the coarse being returned to the 
mill through a small aperture, the size of which can 
be regulated. From the separators the slurry is 
then delivered to slurry mixing tanks, which are very 
similar to wash mills, in that in them there are revolv- 
ing arms to keep the contents carefully mixed. It 
is from these tanks that samples are being continu- 
ously taken for analysis and in them any correction 
necessary is made by the addition of more chalk or 
more clay, each, of course, having been previously 
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ground and reduced to the proper fineness, The 
tendency nowadays is to make these mixing tanks 
as large as possible, this being done for several reasons. 
For example, it is easier to keep the quality of the 
fixed product constant when a large body of slurry 
is being drawn from, the accidental addition of a 
quantity of incorrect mixture not being of such great 
importance as with smaller bodies of slurry ; and 
then, again, it is useful to have on hand a large 
quantity of stuff ready for burning, so that the grinding 
plant may be shut down for short periods, say, at 
week-ends, without interfering with the working of 
the kilns, which must, of course, be kept always in 
operation. In several cases recently Messrs. Allen 
have supplied mixing tanks provided with air agita- 
tion, which is preferred by certain cement manufac- 
turers. In these tanks air is supplied under pressure 
to numerous nozzles arranged at the bottom of the 
tanks and provided with controlling cocks. 

With limestone and clay dealt with on the semi-wet 
process the methods pursued are very much the 
same as those already described. The raw material 
in the proper proportions is broken up by, say, a 
jaw crusher as shown in Fig. 38 ante, and afterwards 
reduced in size by a set of rolls such as shown in 
Fiz. 40ante. Soar the process is the same as that for 
the dry process, but thereafter, instead of as in the 
latter,the material being fed into a drying drum it 
is passed direct into either a combination tube mill 
or first into a ball mill and then into a tube mill, a 
certain amount of water béing added at the same time. 
The effect of either treatment is to reduce the materials 
to a very fine state-—as fine, indeed, as in the dry 
process— so that a sample when dried will only show 
a residue of some 5 to 10 per cent. on a 180 * 180 


sieve. The discharge from the grinders is then 
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Pig. 44—EDGAR ALLEN’S STAG AIR SEPARATOR 


treated in a slurry separator and finally delivered to 
slurry mixing tanks ready for introduction into the 
kiln. In these tanks, again, any correction necessary 
in the composition of the mixture may be made. 

Before dealing with the actual burning, it is neces- 
sary to refer to the question of fuel. It is now nearly 
universally the custom in this country to use powdered 
fuel- in rotary kilns, though under advantageous 
conditions oil-firing can be employed. The coal is 
first of all broken into small pieces by passing it 
through rolls. If very fine coal is used the crushing 
may be dispensed with, though it is certainly best to 
install coal crushers in case small coal is unobtainable. 
The crushers may be of the same type as that shown 
in Fig. 40ante. After crushing the coal must be dried 
till it contains certainly not more than 2 per cent. 
of moisture, and for this purpose the firm supplies 
rotary driers such as used for dealing with the raw 
materials in the dry process. The driers are mounted 
in a setting so that the gases can be made to pass 
either outside or inside the tube. The gases may, 
either be those coming from the clinker coolers, 
which will be mentioned later, or from a separate 
furnace. In many cases the best practice is to have 
a separate source of heat supply, such as that from a 
coke fire. The dried coal is then ground very fine 
as fine as is the raw material—and for this purpose 
either ball mills and tube mills may be employed, 
but the firm particularly recommends its combination 
mill as referred to above. The ground coal is then 
stored in a hopper, which is in communication with 
the feeding pipe of the rotary kiln. 


The rotary kiln was a British invention, the original 
patentee being Mr. F. Ransome, an exceedingly 
clever engineer, who was a relation of the well-known 
Ipswich family. In THe ENGINEER for March 4th, 
1887, we published an account of Mr. Ransome’s 
first kiln, which was erected at Grays, in Essex. The 
kiln was 26ft. long and 5ft. in diameter, and it was 
fired with producer gas. Fifteen years ago the 
rotary kiln, though invented by an Englishman, was 
practically unknown in the United Kingdom, but it 
is probably correct to say that during the last ten 
years 90 per cent. of the total number of kilns in- 
stalled have been of the.rotary type. The develop- 
ment of the rotary kiln to its present state of effici- 
ency was not, however, the work of the British engi- 
neer. It took place principally in the United States, 
though continental engineers did much on their side 
of the Atlantic. However, as is by no means un- 
usual, although the engineers of this country were 
backward at first, they have now equalled, if, indeed, 
they have not outstripped, their foreign rivals in the 
construction of rotary kilns, and we have no hesitation 
whatever in saying that equally fine kilns as—if not 
actually better kilns than—any which can be made 
abroad are now produced in this country, and the 
workmanship put into their kilns by Edgar Allen and 
Co. is of the very best. This firm was, we believe, 
the first to make a kiln 150ft. in length for use in 
England. That was some seven years ago. Since 
that time it has been adding to its experience, and now 
it claims—somewhat modestly perhaps—that it 
believes its designs are at least the equal of anything 
which can be obtained abroad. 





OBITUARY. 


FREDERICK WINSLOW TAYLOR. 


THE death, from pneumonia, is announced of Mr. 
F. W. Taylor, who is best known in this country on 
account of his connection with the introduction of 
high-speed tool steel. Mr. Taylor was born in 
Germantown, in the State of Pennsylvania, in 1856, 
and he received his early education in the United 
States, in France and in Germany. On his return 
home he set about to prepare to enter Harvard 
University, but his eyes gave way and he was forced 
to abandon the study of books and to turn his atten- 
tion in other directions. He accordingly became 
apprenticed at a small pump works at Philadelphia 
and served a four years’ course, which terminated in 
1878. At that time there was a period of depression. 
and, being unable to obtain work in any other capacity, 
young Taylor took the post of labourer at the Midvale 
Steel Works. He was not long destined to work in 
that capacity, for he was soon made shop clerk, and 
later on given charge of the tool room. While so 
occupied he became much impressed by the waste of 
time occasioned by the fact that each man ground 
his own tools. He accordingly proposed to his 
employers that- he should be allowed to choose. one 
man whose sole duty should be to attend to and 
sharpen all the tools used in the works. His sugges- 
tion was approved and carried out with beneficial 
results, which were enhanced by the introduction of 
a grinder of his own invention. 

Thereafter his promotion with the Midvale Company 
was rapid, and it was only six years after his entry as 
a labourer that he was made chief engineer. Mean- 
while he had appreciated the fact that his efficiency 
would be greatly improved if he had a deeper theore- 
tical knowledge of the subjects with which he was 
daily in practical contact. Accordingly, when about 
twenty-four years of age, he commenced to study in 
the evenings the course of instruction of the Stevens 
Institute of Technology, and in 1883 he received the 
degree of Mechanical Engineer from that Institute. 

It was while with the Midvale Company that Mr. 
Taylor began to devote his attention specially to 
shop methods with the object of increasing output, 
and in succeeding years he made this matter his 
special study. As a result of his investigations with 
the Midvale Company he increased the output of the 
works by between 200 and. 300 per cent., with an 
increase in wages of only from 25 to 100 per cent. 
So sure was he of the soundness of his methods that 
on leaving the Midvale Company, and after being for 
three years manager of the Manufacturing Investment 
Company, which had large paper mills in Maine, he 
started on his own account as Consulting Engineer 
with the primary object of introducing his principles 
of organisation and management into the various 
establishments throughout the country. In 1898 he 
was called in by the Bethlehem Steel Company because 
it was found that the output of its forge shop was too 
large for the capacity of the existing machine shop. 
At the time, it was estimated that, to extend the 
machine shop so as to enable it to keep pace with the 
forge, shop would necessitate an outlay of 1,000,000 
dols. Mr. Taylor was appealed to to see whether 
some means or the other of avoiding this expenditure 
might not be devised. He was so successful that, 
instead of the machine shop it was the forge shop 
itself which had to be enlarged. 

It was this appointment which led to Mr. Taylor's 
connection with high-speed steel. Among the ex- 





periments which he made with a view to increasing 


some on tool steel. In this work he collaborated with 
the late Mr. Maunsel White, and the result was the 
introduction of the Taylor-White process of treat- 
ment, which was claimed to increase the cutting 
efficiency of tool steel by from 100 to 200 per cent. 
The exhibition of this tool steel at work at the Paris 
Exhibition of 1900—at which it received a gold medal 

occasioned a great deal of interest throughout the 
mechanical world, though the steel manufacturers of 
this country did not share in the general astonishment. 
At any rate they have always claimed that, at the 
time, they were perfectly aware of the properties 
conferred on steel by the addition of certain other 
metals, but that, for various reasons, they had decided 
not to put steel, so treated, on the market. Needless 
to say, however, they have since seen reason to alter 
their practice, and their claims with respect to “‘high- 
speed steel’? should not be allowed to rob Messrs. 
Taylor and White of the credit of the first introduction 
of a new factor into shop operation which has effected 
what is little short of a revolution. Mr. Taylor, when 
president of the American Society of Mechanical 
Engineers in 1895, chose as the subject for his address 
“The Art of Cutting Metals,’ and in that address 
he detailed the experience he had gained during the 
preceding twenty-six years. The address is, of course, 
well known, and frequently consulted in this country. 

Mr. Taylor, among other distinctions, held the 
honorary degree of Doctor of Science of the University 
of Pennsylvania and of Doctor of Laws af Hobart 
College. He was a versatile inventor and is credited 
with having taken out over 100 patents. 


DAVID ALEXANDER LOUIS. 


WE regret to have to record the death of Professor 
D. A. Louis, which took place at a nursing home in 
London on the 25th ult. Professor Louis, who at the 
time of his death was fifty-eight years of age, was born 
in London, where his father, who was of French 
descent, was a merchant. He received his technical 
education at the Royal School of Mines, and, after 
leaving that institution, he practised as a mining 
engineer, achieving considerable success. In the 
course of his profession he travelled nearly all over the 
globe. He was deeply learned in practically all the 
mine fields of Europe and had obtained in the course 
of many visits a special knowledge of the mines and 
minerals of Galicia. His travels, however, were by 
no means confined to Europe; as a young man he 
spent a year or more in Colorado, and of recent years 
business had called him to points as far apart as the 
Red Sea and the island of Sakhalien. 

Professor Louis’ knowledge was, however, by no 
means confined solely to mining engineering. He 
had, for one thing, a sound knowledge of mechanics, 
was an expert metallurgist, and was also a chemist 
of no mean merit. He was, in fact, for some time a 
professor of agricultural chemistry at an agricultural 
college, and though he gave up that post a good many 
years ago, he was proud of having filled it, and always 
liked to be designated ‘‘ Professor.” Anotherinstance 
of his versatility was his skill as a journalist. He 
was, for many years, a valued contributor to our 
columns. Our accounts of very many of the meetings 
of the British Association came partly from his pen, and 
he frequently, also, wrote for 7'he Times and the Iron- 
monger. He had a peculiarly trenchant style of 
writing, and, though his criticisms never savoured of 
malice, he was by no means sparing of the lash when 
he deemed it necessary. For this reason he was 
an excellent reviewer, and, contrary to what might 
have been expected of one who was essentially a 
Bohemian of an advanced type and who was easy- 
going to a degree, he was wonderfully punctual in the 
delivery of any work entrusted to him. 

Professor Louis will undoubtedly be missed by a 
very wide circle of friends. The absence of his 
personality will be keenly felt at such gatherings 
as the annual meetings of the British Association 
and the Iron and Steel Institute, at both of which he 
was a regular attendant. Nor did these constitute 
the only societies with which he was connected. He 
was an original member of the Society of Chemical 
Industry, a member of the Institute of Chemistry, the 
Chemical Society and the Institution of Mining and 
Metallurgy, and he was regularly present at the 
meetings of these various bodies. Moreover, he was 
wont to attend practically every conference or meet- 
ing which was connected in any way with the nume- 
rous subjects with which he was specially identified, 
or in which he was interested. Indeed, he used to 
say of himself that he had contracted the ‘‘ congress 
habit.”” On many occasions of the kind he accompanied 
the late Professor Bauerman, who was a kindred 
spirit of a similar turn of mind and_ predilections. 
There was, in fact, a very, strong bond of friendship 
between the two men. ; 

Professor Louis’ wide knowledge of languages not 
only assisted him greatly in his original profession, 
but enabled him to fill with distinction posts which 
would have been beyond the powers of one less 
gifted. He was for a long while foreign representative 
of the International Association of Journalists, a 
position which necessitated frequent visits to various 

Juropean countries, in the majority of which, at all 
events, he was at home as regards language. 











the efficiency of the Bethlehem machine shop were 
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THE EXAMINATION OF METALS BY X-RAYS. 


Ar the works of the General Electrie Company of 
America, at Schenectady, some experiments have 
recently been made with the Coolidge X-ray tube, 
which indicate that this apparatus may be employed 
with considerable advantage for the examination of 
metals. Some time ago a certain steel casting, 2}in. 
thick and weighing about a ton, presented indications 


Lead Plate 
X-Ray Plate 
ae : 20" 








Coolidge Tube ae 


kk 





CLL LLL; 


I steel Casting 
Fig. 1—ARRANGEMENT FOR TAKING RADIOGRAPHS 


of being faulty. When received at the works it had 
been machined down to approximately the desired 
shape and thickness. The amount still to be taken 
off the faces was not more than lin., and in some 
places only jyin., but when this was removed it 
was found that some small imperfections had been 
cut into, the faulty area being about 5in. long and 
Ijin. wide. <A part of this surface was chiselled away 


and the casting was then sent to the company’s 





Fig. 2—RADIOGRAPH OF STEEL CASTING 


research laboratory in order to determine whether 
it would be possible with the aid of X-rays to discover 
other blow-holes. 

A Coolidge tube designed for high voltages was 
placed in front of the casting opposite the part where 
the imperfections had been found. An 8in. by 10in. 
Seed X-ray plate was mounted immediately behind 
the casting, and behind this plate a sheet of lead was 
placed—as shown in Fig. 1. The distance between 

















Pig. 4—SURFACE OF SPECIMEN, TOP 


the centre of the tube and the X-ray plate was 20in. | 
One and a quarter milli-ampeéres at a potential 
corresponding to that required to break down a 15in. 
spark gap between needle points were passed through 
the tube. After an exposure of two minutes with the 
tube at a point opposite the casting where the thick- 
ness was about jin., a radiograph—as shown in 
Fig. 2—-was obtained. Some of the imperfections | 
have been chiselled out of the steel, and the chisel | 


marks and*some remaining imperfections are shown 
plainly. The casting was then moved 8in. and 
another radiograph taken, and afterwards other 
parts of the casting were dealt with in the same 
manner, All the radiographs thus taken showed 
plainly the tool marks on the surface of the casting 
and all, with the exception of one, had peculiar 
markings, the shapes of which strongly suggested 
that there were holes in the interior of the casting. 

















Fig. 5—SURFACE OF SPECIMEN, BOTTOM 


A circular piece lin. in diameter was punched from 
the casting where a radiograph indicated that a blow- 
hole should be found, this point being marked by a 
circle on Fig. 3. Figs. 4 and 5 show the surfaces of 
the casting at the place where the piece was punched 
out, and it will be seen that no imperfections are 
visible. The U-shaped mark on Fig. 4 is a punch 
mark, which was made to identify the top of the test 
piece. It will be seen from Figs. 6 and 7, however, 
which show the sides of the test piece, that blow- 
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holes are present, these illustrations showing opposite 
sides of the test piece. The test piece was jin. 
thick. These tests prove that with a sufficiently 
powerful ‘tube, blow-holes can be detected in metal 
castings of considerable thickness. 

In an article in the General Electric Review of January 
of this year Dr. Wheeler P. Davey states that these 
studies point to the desirability of great care in metal 
casting, for in the absence of X-ray or other examina- 
tion imperfections such as those illustrated are a 
great source of danger. Dr. Davey also deals in the 


February issue of the same journal with the examina- 

















' Fig. 6-SIDE SHOWING BLOWHOLE 


tion of the interior of copper castings, and presents 
an interesting stereoscopic radiograph of a block of 
copper, from which with the aid of a stereoscope the 
pores can be viewed in perspective. 

Boron sub-oxide, a by-product obtained in the 
manufacture of boron, can be used for obtaining 
high conductivity cast copper. Copper cast with- 
out it is full of pores and_ blowholes, and 
therefore mechanically unfit and of very low 
conductivity. The removal of the gases from 
copper by the known deoxidisers, Dr. Davey points 
out, is liable to give an alloy containing a small 


amount of deoxidiser, which is sufficient to lower the 
conductivity very considerably. Boron sub-oxide, 
however, possesses the property of deoxidising copper 
without combining with it, for boron sub-oxide |\gs 
no aftinity for copper. In refining copper for electrical 
purposes, the electrically deposited metal is meltud 
in a reverberatory furnace. When ready to pour 
the metal is cast into open iron moulds which give 
a copper pig or bar weighing about 75 lb. If the me: a) 
were merely melted and then poured the casting would 
be full of blow-holes and the electrical conductiy iy 
would be low. The molten copper, therefore, is 
allowed to oxidise in the furnace, and the oxidation 
is augmented by air blown into the metal when te 
melt contains 5 or 6 per cent. of oxide. When te 
major part of the other impurities have been burned 
away, the work of reduction—known as “ poling ° 

is started. 

Green sticks are generally submerged in the molton 
copper, and the gases and carbon reduce the oxide, 
and such harmful products as sulphur dioxide ave 
driven out of the metal. The proper time for pouring 
is not that required for complete reduction of «ll 
oxide, as it has been found that over-poling also 
gives a porous ingot. At one time it was believed that 
the copper absorbed carbon which in over-poled 
copper caused the rising in the mould and the porous 
condition when the metal was cast. Hampe correct«d 
this, and attributed the porous state of over-poled 
copper to the effect of absorbed hydrogen and carbon 
monoxide. In any case, the fact remains that ii 
copper is merely melted and cast a porous casting is 
obtained and if dissolved oxygen is thoroughly re- 
moved by carbon or other similar reducing agents,tl 
casting is still porous. 

The use of boron flux, Dr. Davey states, has elimi- 
nated entirely the difficulty of obtaining castings «i 
high electrical conductivity, as demonstrated coi 
clusively by the Coolidge X-ray tube. In some 
experiments carried out at the General Electri 
Company’s works some high-grade copper was melted 
in the usual way, and poured into a sand mould so 
as to form a block 10in. by 10%in. Another portion 
was treated at the time of pouring with | per cent 





Pig. 3—RADIOGRAPH SHOWING POSITION OF FLAW 


of boron flux and was cast in a similar manner. 
These two castings were then placed side by side on 
an 8in. by 10in. Seed X-ray plate and 22in. from the 
focal spot of a Coolidge X-ray tube, and exposed 
for two minutes. The current passing through 
the tube was 2.8 milli-ampéres, and the potential 
difference at the terminals of the tube corresponded 
to that required for a 10in. spark between needle 
points. The radiograph obtained is shown in Fig. 8. 
The copper cast in the ordinary way, and shown on 
the left of Fig. 8, is full of pores, but that cast with 
boron flux, and shown on the right, is so perfect that 

















Fig 7—SIDE SHOWING BLOWHOLE 


no holes are visible. Both castings were then taken 
to the machine shop, and a portion of the surface of 
each was machined as smooth as possible. Ordinary 
photographs were then taken——as shown in Figs. 9 
and 10. As might be expected from Fig. 8, in the 
case of common copper holes were clearly visible. 
In the case of the other specimen, Fig. 10, how- 
ever, holes were practically absent. 

Without the use of X-rays it is necessary, in order 
to detect defects in the sample, to machine off layer 
after layer, and the experimenter has to build up a 
mental picture of the defects on the basis of what he 
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ha : 
radiograph it is possible to see all these defects at 


once and without destroying the casting. If it seems 
desirable, stereoscopic radiographs can be made, 
from which the defects can be seen in their entirety 
and their depths can easily be estimated. A stereo- 
scopic radiograph of a portion of pure copper is 


seen on each of the exposed layers, but from the | 


several different kinds of glass to allow for the differ- 
ence of expansion of the parts H and I. A small glass 


tube K surrounding one of the copper leads prevents | 


the copper wires short-circuiting. The tungsten fila- 
ment which forms the cathode is heated by a current 
from a small storage battery, which must be carefully 
insulated from earth. An ammeter and an adjustable 





Fig. RADIOGRAPHS OF PURE AND TREATED COPPER 


shown in Fig. 11. This should be viewed through an 
ordinary stereoscope. 

The Coolidge tube, which may be obtained in this 
country from the British Thomson-Houston Company, 
of Mazda House, 77, Upper Thames-street, E.C., is 
a high power X-ray tube, capable of continuous 
operation without change in intensity or character 
of the rays. The tube is exhausted of all gases and 








Pig. 9-UNTREATED COPPER 


the cathode is arranged so that it may be electrically 
heated, an electrically conductor cylinder or ring 
being connected to the heated cathode, and so placed 
with reference to it as to focus the cathode rays on the 
Figs. 12 and 13 will make the construction 
of the tube clear.. A is a tungsten filament wound in 
the form of a flat spiral. This filament is electrically 
welded to heavy molybdenum wires B and C.. To 


target. 











Fig. 10—TREATED COPPER 


the other extremities copper wires D and E are welded, 
these in turn being welded to platinum wires F. To 
ensure that the hot filament is rigidly supported, the 
molybdenum wires are sealed directly into a piece of 
special glass H which has the same coefficient of 
expansion as molybdenum. The outerend I of the sup- 
porting tube and the bulb itself are made of soda glass, 
and it is therefore necessary to provide at the point J 


rheostat enables the operator to regulate the heating 
current. 
the potential drop at the end of the filament varies 
between 1.8 to 4.6 volts, the corresponding tempera- 
ture range being from 1890 deg. to 2340 deg. absolute. 

The focussing device consists of a sleeve of molyb- 
denum IL, which is mounted concentrically with the 
tungsten filament, and with its ends projecting about 


| tube 


With a current range of from 3 to 5 amperes, | 


supporting the anode and of conducting the heat 
away from the cylindrical rod, thus protecting the 
inlet lead T. The bulb is made of soda glass and is 
about 18 cm. in diameter. The exhaustion process 
is long. and complicated, and in the later stages a 
very heavy discharge current is maintained on the 
tube, the temperature of the bulb being prevented 
from rising too high by the use of a fan. When the 
is finished the pressure inside is very low. 
Unless the filament is heated no current can flow in 
either direction, not even with voltages as high as 
100,000. Any current passing in a direction that does 
not make the hot filament cathode the tube sup- 
presses automatically, consequently when the tube 
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Fig. 14—CONNECTIONS FOR COOLIDGE TUBE 


is worked from an alternating source it rectifies the 
current automatically. The method of connecting 
up the apparatus is shown in Fig. 14, where S is the 
spark gap across which the tube is connected ; M the 
milli-ampéremeter ; B the storage battery; R the 
rheostat for controlling the current in the filament 
circuit; and A an ammeter for measuring this 
current. 

The battery used for heating the filament usually 





Fig. 11—STEREOSCOPIC RADIOGRAPH OF PURE COPPER 


-5 mm. beyond the plane of the latter. It is supported 
by two stout molybdenum wires M and N, which are 
sealed into the end of the glass tube H. The sleeve 
is electrically connected to one of the filament leads O. 





Fig. 12—COOLIDGE TUBE 


Besides acting as a focussing device, this arrangement 
also prevents any electric discharge from the back 
of the heated portion of the cathode. 

The anti-cathode or target P consists of a piece 





Fig. 13—DETAILS OF COOLIDGE TUBE 


of wrought tungsten welded to a molybdenum rod Q 
of cylindrical section and supported by a molybdenum 
split tube R, this tube fitting snugly into the glass 
anode arm S, which serves the double purpose of 


consists of six cells giving 12 volts and 40 ampére- 
hours. Many advantages are claimed for this form of 
X-ray tube, but we cannot go into all details in the 
present article. Two of the principal claims made 
for the tube, however, are that it is very powerful, and 
it is capable of continuous operation without change 
in intensity or character of the rays. That the tube 
may be operated continuously without exhibiting 
any appreciable change in characteristics is shown 
in the following table. The filament current was 
4.1 ampéres, this giving a discharge current of 
25 milli-ampéres. The impressed voltage was then 
set to correspond with a 7 cm. spark gap, and the tube 
was run continuously without any adjustment for 
fifty minutes. 











i : 
a 2 2,2 2 
eee) 5% ( 
Time. S28) £ & Tim. = 
2 2x ses 
faa se = 
ee E 
| 11.48 a.m. 25 7-0) fl2 14 p.m. 2 7-9 
59 25 7: 16 ; 25 6.8 
52 25 6-9 18 21 6-8 
54 25 6-5 20 25 6-9 
56 25 6-5 234 23 6-7 
12.0 p.m. 25 6-7 26 23 6.9 
2 25 6-9 28 25 6-9 
4 25 6-5 3 25 6-9 
6 24 6-4 32 25 7-0 
8 24 6-5 34 24 6-9 
10 24 6-5 36 25 7° 
12 23 6-6 38 24 7-1 


The makers say that the tube in operation shows 
no fluorescence of the glass and no local heating of the 
anterior hemisphere, and that it will give intense 
homogeneous primary Réntgen rays of any desired 
penetrating power, 
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AERIAL ROPEWAYS. 
No. IV.* 

AmonG British-built aerial ropeways none are more 
widely used than those associated with the name of 
Bullivant. When outlining the history of aerial 
ropeway development in our first article we re- 
ferred to the pioneer work of Mr. Charles Hodg- 
son, whose designs, patented in 1868, have served 
as a basis ever since in all the various systems devised 


from his day to this. His patents were acquired by 

















Fig. 1—SELF-ACTING GRIP 


the Wire Tramway Co., Limited, with which company 
Mr. Hodgson and Mr. W. T. H. Carrington were 
associated as engineers. Some time afterwards the 
patents and goodwill of this company were purchased 
by Messrs. Bullivant, who have since carried on the 
business under the name of Bullivant’s Aerial Rope- 
ways, Limited. 

For more than forty years the company has been 
designing and manufacturing aerial ropeways on, we 
believe we are right-in saying, every practical system 


Truck | Truck | 


Fig. 2 


that has. been proposed. In siew of its extensive 
experience it+is interesting and should be valuable to 
note generally its opinions régarding the qualifications 
of the various types in-use. 

The single cable type of ropeway is properly to be 
divided into two classes. In one the carriers are 
attached to the rope by automatic clips. In the other 
the carriers are fixed rigidly to the rope at specified 
We have already discussed the advantages 


points. 
Messrs. 


of the first class and described examples of it. 


weight of the rope on one side is balanced by the 
weight of the rope on the other, so that, if extra power 
is required for a single cable ropeway, it is not spent 
in raiving the extra weight of rope up the incline. 
The extra weight of rope means extra friction at the 
sheaves and an augmentation of the tension weight 
at the end of the line, and it is in these features that 
we must seek the cause of the higher power consump- 
tion. As an indication of the amount of power 
required in an aerial ropeway~to overcome the lack of 
perfect flexibility in the rope, the friction at the 
sheaves and terminal pulleys, &c., it may be remarked 
that, according to Messrs. Bullivant, a level line on 
the single rope system having a length of one mile and 
conveying 30 tons an hour would, under normal 
conditions, require about 12 brake horse-power to 
drive it. It is, perhaps, worth pointing out, that the 
spacing of the trestles and of the buckets on the rope 
affects the power required to drive aropeway. Ona 
level line, if all the spans are equal and if the buckets 
are spaced apart at a common distance equal to half 
the span, then one bucket going down the sag will 
help the following bucket up the sag on the preceding 
span. The power demand on the engine would 
therefore be practically constant. If the buckets 
were spaced apart at distances equal to the common 
span the buckets would all simultaneously be des- 
cending or ascending the sag inclines and the demand 
on the engine would fluctuate cyclically. If the spans 
are unequal the fluctuation of power becomes more 
irregular. 

The second class of single cable ropeway has the 
buckets fixed permanently to points on the rope. 
It dispenses with all possible trouble as regards 
slipping of the rope clips and may therefore be re- 
garded as particularly suited to fairly heavy gradients. 
It has, however, the disadvantage that the carriers 
have to be loaded while they are in motion. For this 
reason its use is generally restricted to the trans- 
portation of light, bulky, easily -handled goods, 
such as bunches of bananas, packages of tea 
leaf, coffee, rubber, &c. The speed of the rope for 
the same reason is kept fairly low, say, about 2 to 
24 miles an hour. Even in the first system the loading 
of the buckets when detached from the rope must be 
performed smartly, for, in many cases, the buckets 
arrive at intervals of 45 seconds or less. If they are 
allowed to collect”on the terminal rail the ropeway is 
not being put to the greatest use. It is not usual, we 
may remark, “to arrange for one bucket to pass in 
front of another at the loading station, although it is 
conceivable that at times it might be desirable to 
send some of the buckets back empty rather than 
to allow them to accumulate on the terminal rail. 
The buckets of the fixed clip single cable ropeway can 
be run through the terminal stations without the 
provision of a shunt rail, so that the cost of the termi- 
nals is considerably less on this system than on the 
other. Owing to the simplicity of the method of 
attaching the buckets to the rope it appears that 
angle stations on this system do not present the same 
difficulties as they undoubtedly do on the other. 
Intermediate loading stations, too, are very simply 
arranged,so that the system is particularly suited to 
the needs of a large estate from which the produce 
has to be lifted at several points. 

The ordinary type of bi-cable ropeway such as we 
have described in previous articles is, as we have already 
often said, specially suited for heavy loads and steep 








Fig. 3—-SINGLE CABLE ROPEWAY, 


Bullivant’s usual practice with regard to it is to drive 
the rope at speeds of from 4 to 5 miles an hour and to 
arrange for net loads not exceeding, say, 10 cwt. 
As the hauling rope on this system is also the carrying 
rope it has generally to be stronger and heavier than 
the hauling rope of a bi-cable ropeway. ‘The power 
required to drive it is, therefore, rather more than that 
used by a bi-cable line carrying the same net load. 
This is a point which we feel might be debated with 
advantage. It should not be forgotten that the 
iid * No. Ill. appeared March 5th. 
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gradients. In Messrs. Bullivant’s practice the loads 
may run up to say, 40 ewt. individually, while the 
speed of the rope may be as much as 5 miles per hour 
and the maximum post-to-post gradient linl. Angle 
stations are readily arranged. The form of clip pre- 
ferred by the firm for this type of ropeway is that in 
which the gripping jaws are operated by the weight 
of the carrier and its load. One type is shown in 
Fig. 1. In this instance the hauling rope is situated 
beneath the rail rope, but at times it is convenient 
to reverse matters. 





Two modifications of the fixed rope system must 
be mentioned. In one there is a single fixed rail rope 
and an endless hauling rope. There is only one car. 
rier on this system and it is clipped permanently to 
the hauling rope. The carrier is moved to and fro 
on the rail rope by reversing the direction of travel of 
the hauling rope. This type of ropeway is capable 
of dealing with heavy individual loads, say, up to 
160 ewt., and is fitted for the very steepest of gra. 
dients. -- It-is much used for passenger traftic, parti- 
cularly for spanning rivers,in which circumstances jt 
is frequently operated by a hand winch. A second 
modification, possessing much the same qualifications 
and advantages as the first, consists of a to-and-fro 
type, having two fixed ropes and an endless reyor. 








Fig. 4—TERMINAL TRESTLE, SHUNT RAIL LOWERED 


sible hauling rope. Two carriers ‘are used on this 
system, and if the ropeway is on an incline the weight 
of one may be used to balance that of the other. 

A sixth form of ropeway,and one of which there 
are innumerable examples in use throughout the 
world, is distinguished by its simplicity. It is nothing 
more than a rope shoot consisting of a single fixed 
cable down which the carriers are run by gravity 
alone. The carriers are brought to rest at the lower 
end by allowing the rope to sag and form a contra 
gradient or by obstructing their passage by some 
obstacle such as brushwood. When sufficient carriers 
have been despatched they may be returned to the 
loading station by means of a light hand winding 
gear. Loads up to and exceeding 5 ewt. may easily 
be transported in this way. 

It is a little difficult to make a satisfactory selection 
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Fig. 5—-TERMINAL TRESTLE, SHUNT RAIL RAISED 


from among the many ropeways designed and erected 
by Messrs. Bullivants. The variety of form is too 
great. Those which we have chosen for description, 
while typical in their way of the firm’s practice, are 
also distinguished by the possession of certain special 
features of considerable engineering interest. 

The first ropeway we will deal with is a single cable 
line of the usual type, that is, with automatic clips 
for engaging the buckets with the rope. The line 
in question is at work in Spain and has a total length 
of 10,930ft., or just over 2miles. It is employed at a 
copper mine belonging to the Tharsis Copper Company, 
and conveys the ore at the rate of 20 tons an hour 
from the mine head to a discharging station situated 
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alongsidearailway. Onthereturn journey the buckets | 
are loaded up with coal, and by this means 
tous of coal can be conveyed. to the mine head per 
hour. The difference in the two rates is, of course, 
accounted for by the difference in the specific gravity 
of the loads. The net load in each carrier is 7 ewt. 
of ore or 34 ewt. of coal, and 58 loads are passed along 
each track per hour. The speed of the line is 44 miles 
an hour, so that the distance between the carriers 
works out at 414ft. There is thus constantly on the 
li1e a net total load of about 9 tons of ore and 4} tons 














Fig. 6—DISCHARGING TERMINAL. LYME REGIS CEMENT 
COMPANY 


of coal. The rope employed has a circumference of 
3in. The gauge of the line is 8ft. 

In plan the line is straight. In profile it presents 
no unusual features. The loading station at the 
mine lies at 123ft. above the level of the discharging 
station at therailway. With both sides fully loaded there 
is thussomething like 14 horse- power theoretically avail - 
able for the self-driving of the line. Owing, however, to 
the intervening undulations of the ground and the 
losses due to friction this is not sufficient, anda steam 
engine of 30 horse-power is installed at the upper 


10 | 


| evened’ in Fig. 10, page 354, and at this point there are 
several features of considerable interest. ‘The ore is 
| automatically tipped into a double shoot shown 
| diagrammatically in Fig. 2. The station is served 
by two lines of railway track so that, by means of 
the sieve in the shoot, the ore is automatically sorted 
out into two grades as regards size. Having been 
discharged of ore the buckets are filled with coal. 
The coal is raised from a bunker at the ground level 
by means of an elevator and delivered into a small 
| hopper fixed at the level of the shunt rail. The ele- 
vator is driven from the rope through a friction clutch, 
bevel gearing and belt. This friction clutch and the 
door of the hopper shoot are operated by the attendant 
through levers situated conveniently to his hand. 

The tensioning arrangement deserves special men- 
tion, as it embodies a feature on which Messrs. Bulli- 
vant lay some stress. 
| consist of a pulley mounted on a four-wheeled 
| carriage running on a pair of inclined rails, various 
| sheaves, a winch and a 10-ton balance weight of 
| concrete. When the balance weight has been duly 
lifted by means of the winch Messrs. Bullivant regard 
it as desirable to relieve the winch of further duty. 
For this purpose they provide for the falls of rope 
between the pulley carriage and the balance weight 
being clipped together. The winch barrel may then 
be run back a little and the whole of the weight passed 
on to the carriage. 

A general view of a second single cable ropeway is 
given in Fig. 3. This line was erected for the Lyme 
Regis Cement Company, and is employed for con- 
veying limestone picked up at low water from the 
sea beach to a neighbouring kiln. The ropeway has 
a length of 1507ft. and in plan is straight. In profile 
it consists of two spans, one, the nearer in Fig. 3, 
being of 467ft., and the other of 1040ft. The rise 
from the shunt rail at the shore end when this rail 
is in its loading position to the shunt rail at the kiln 
is about 64ft. 
rope employed has a circumference of 2}in. 

The line has a normal capacity of 15 tons per hour, 
although, we understand, this rate of working at 
times is often exceeded. Thus with twelve carriers 
in use the capacity of the line can be raised to 20 tons 
an hour. For normal working the carriers are 
spaced apart on the rope at 360ft. distance. Each 
varrier has a net capacity of 4 ewt. An engine of 
about 5 horse-power is used to drive the rope at a 
speed of 450ft. per minute. This may be considered 





a fairly high speed for a single cable ropeway, but the 
capacity per hour, it willbe noticed,is not very great. 

Of the trestles, the intermediate one has a height 
of 60ft. and at high tide its base is well covered with 
The terminal trestle on the beach is the most 
As shown in 


water. 
interesting feature of the installation. 
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As usual, the means employed | 





The gauge of the line is 7ft. and the | 





concrete block suspended from a 7ft. diameter pulley 
round which the running rope is led. This system of 
tensioning the rope is considerably cheaper than that 
illustrated in Fig. 10, but it can only be adopted 
where the line is short and the terminal platform at 
such a height above the ground as will give suflicient 
room for the weight to hang clear at all times and 
under all conditions. 

A very interesting ropeway of the same general 
classification as the preceding two is illustrated in 
plan and profile in Fig. 7. This line is at work at 
Monte Video, and is employed to convey coal froin 
a staging about 240 yards out from the shore to the 
bunkers in the boiler-house of a neighbouring electric 
power station. The line has a total length of 1425ft. 
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a 


ee 














Its capacity is 35 tons an hour in individual net loads 
of 54 ewt. each. The gauge of the line is 8ft. and 
the circumference of the rope used 3in. 

There are five fixed spans on the ropeway. The 
first two are carried over the water. The third passes 
over a large reinforced concrete storage bin. At 
the shore end of this bin the line in plan is bent 
through an angle of 35 deg. The fourth span extends 
over a railway and some open ground. The fifth 
is inside the power-house building and terminates 
at the coal bunkers arranged over the boilers. The 
net rise from the shunt rail at the sea staging to the 
shunt rail at the boiler-house is some 46ft. The horse- 
power required at first to work the line was 15, but 
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Fig. 7—BULLIVANT ROPEWAY AT MONTE VIDEO 
station. There are twenty-two spans on the rope, , Figs. 4 and 5 it is provided with a counter-balanced , we understand, this has since been considerably 
the longest of which measures 1120ft. The trestles | shunt rail which can be elevated through a total | reduced. 


vary in height from 20 to 40ft. 

A view of the loading station at the mine is given 
in Fig. 9, page 354. Just before the buckets reach 
this station on the return journey their contents of 
coal are tipped into a bunker by means of an auto- 
matic arrangement, consisting of a light frame 
suspended from a rope running between the station 
and the nearest trestle. 

The discharging and coal loading station is illus- 


| distance of 15ft. by means of a hand winch. 


tide, when, of course, the ropeway has in any event 
to cease working. The arrangement, we are informed, 
has satisfactorily withstood the test of several very 
severe storms. The discharging terminal, as shown in 
Fig. 6,is built against the kiln into which the limestone | 
as it arrives is tipped direct. 
ment shown in the engraving consists of a 7-ton 


In this | 
way the gear is removed clear of the water at high | 


The tensioning arrange- | 


The sea staging, see Fig. 11, page 354, is built in 
water having a depth of about 20ft. at ordinary high 
tide and has a top area of some 70ft. by 50ft. The 


| coal, brought alongside it by lighters, is lifted by a 


crane, weighed, and passed into a small overhead 
hopper, whence it is discharged through a shoot into 
the buckets. 

The intermediate trestle is carried on staging. The 
trestle near the shore is erected on a concrete founda- 
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tion. The storage bunker arranged beneath the third 
span has an overall length of 312ft. and a breadth of 
soft. Its function is to store the coal when the power- 
jouse bunkers are fully occupied. Arrangements have, 
therefore, to be provided to enable the coal received 
at the sea terminal to be tipped into the reserve bun- 
ker or sent past it to the boiler-house at will and also 
to permit the coal in the reserve bunker to be with- 
drawn and loaded into the buckets for delivery to the 
power-house bunkers. 

The plant provided for this purpose consists of a 

goliath,” which can travel along rails laid on top 
of the reserve bunker walls. The arrangement is 
chown in Fig. 12. If the buckets are to be sent 
straight through to the power-house from the sea 

taging the goliath simply, plays the part of an 

additional trestle. When the coal has to be dis- 
charged into the reserve bunker an adjustable shunt 
rail on the goliath is brought into action, and as the 
buckets pass round this rail their contents can be 
automatically tipped down shoots into either side of 
the bunker. When delivery has to be made from the 
reserve bunker a crane running on top of the goliath 
and provided with a 10 ewt. grab is used to lift the 
coal from the bunker into a small overhead hopper 
fixed between the crane rails. An adjustable shunt 
rail on the goliath is again brought into action and, 
as the buckets pass round this, they are filled from the 
hopper under the supervision of an attendant. In 
this way coal can be conveyed from the reserve 
bunker to the boiler-house at the rate of 25 tons 
an hour. In both styles of working the ropeway 
sectionally the buckets, it will be understood, do not 
traverse the whole length of line but reverse their 
direction of travel at the goliath. 

The angle station, the arrangement of which can 
also be gathered from Fig. 12, page 354, is a very 
interesting piece of work, and illustrates the very 
simple manner in which Messrs. Bullivant overcome 
the undoubted difficulties of constructing such a 
station on a single cable ropeway. The loaded 
buckets pass round the outer side of the bend while 
the ‘‘ empties” return on the inner. On each side 
there is a bent shunt rail sloping slightly in the 
direction of travel of the buckets. Round this the 
buckets, automatically disengaged from the rope, 
run by gravity and momentum to be coupled up 
again automatically to the rope on the other side. 
On the outer or loaded side the rope first passes over 
two entrance pulleys, then under a depression pulley 
and over two exit pulleys. The bend effected 
between the entrance pulleys and the depression 
pulley and is made by means of an 8ft. diameter wheel 
mounted on an axis slightly inclined to the vertical. 
In this way not only is the rope bent through the 
required horizontal angle but it is depressed by the 
amount necessary to suit the inclination of the shunt 
rail, which inclination en this side is opposed to that 
of the line as a whole. 

On the inner or *‘ empties ” side of the bend the 
arrangement is as shown diagrammatically in Fig. 8. 
The rope passes first over a single entrance pulley, 
then down over a wheel A to the wheel B of a balance 
weight, next up to a wheel C, the plane of which lies 
at 35 deg. tothe plane of A, and so to the exit pulleys. 
The shunt rail is again inclined, but on this side the 
inclination is in the same sense as that of the line as 
a whole. The tension weight amounts to 10 tons. 
In this manner the tensioning device is very neatly 
combined with the angle station and in such a way 
that the employment of a large horizontal wheel 
at the bend is avoided. Of course, a similar arrange- 
ment might have been adopted to effect the bend 
on the outer side of the line, but as only one tensioning 
weight is required, and as there is room anyway for 
a large horizontal wheel, it is preferable to adopt the 
more direct method of making the bend. The arrange- 
ment, with little modification, might be adopted in 
cases where there is no bend when it is required to 
introduce, as sometimes has to be done on an extra 
long line, an intermediate tensioning station. 

Immediately following the angle station is a light 
ironwork bridge which protects the railway lines 
beneath from any danger of falling pieces. It is a 
provision frequently protested against by aerial 
ropeway contractors as wholly unnecessary, but one 
which, at times, is insisted upon by those over whose 
ground the ropeway has to pass. 

Within the power-house there is a fixed terminal, 
the horizontal pulley of which is driven through gear- 
ing by an electric motor. Over the storage bunkers 
above the boilers a pair of rails parallel with the rope- 
way is provided, and on these a carriage carrying a 
shunt rail for the buckets can be run along by power 
derived from the rope itself. By means of this 
arrangement the contents of the buckets can be dis- 
charged into any of the bunkers at will. 

Some other interesting ropeways by Messrs. 
Bullivant will be dealt with in our next article. 
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Tur Cheshunt and Edmonton Branch of the Great 
Eastern Railway, which has been closed for some time 
owing to motor omnibuses taking most of the traffic, has 
been reopened for the convenience of the men employed 
at the Government Small Arms Factory at Enfield and 
the Royal Gunpowder Factory at Waltham. The branch 
is being worked by the auto-train which was in use on the 
Cambridge-Mildenhall branch, and described on page 19 
of our issue of January Ist last. 





WATER FILTRATION EXPERIMENTS AT 
TORONTO. 


AS we announced some time ago, the municipality of 


The sand and dirt entered the washer at about mid- 
height ; the weight of the sand carried it to the bottom, 


| while the dirty water escaped at the top. Near the bottom 


Toronto has decided to install Ransome filters, as made by | 


the Ransome-verMehr Machinery Company, Limited, for 
treating 60,000,000 gallons of water per day. We have 
just been supplied with a copy of the report made by a 
commission of experts, which was appointed to investigate 


the working of this filter, and as several points of interest | 
| average depth of sand in the filter is about 13ft., of which 


are brought out, we propose to give, in what follows, 
the gist of this report. 

The commission consisted of Dr. Geo. C. Nasmith, 
Director of Laboratories, and Mr. Fred. Adams, First 
Assistant to the Director of Laboratories, both gentlemen 
being of the Department of Public Health, Toronto. 

The report, which was issued in February last, com- 
mences by stating that when it became known that it 
was proposed to add a _ 60,000,000-gallon mechanical 


filtration plant to the existing 32,000,000-gallon slow | 
sand filtration unit, the John verMehr Engineering Com- | 
pany asked the Department of Works to consider its new | 


system of filtration. 
depends upon an ingenious arrangement for automatically 
and continuously removing the surface sand of the filter- 


The system, as the report explains, | 


ing sand-body, and together with it the dirt which is | 


removed from the raw water, and, after washing the 
sand, returning it cleansed into the stream of raw water 
and coagulant flowing to the filter. The Department 


undertook to investigate the system on the condition | 


that the company should build a unit of 500,000 gallons 
per day capacity, and that if after a thirty-day trial the 
test proved satisfactory the company should be per- 
mitted to put in a tender for the 
ir stallation. 

The trial plant was accordingly built in the spring of 
1913. 
the old West Toronto pumping station on Ellis-avenue, 
ani was chosen because at it raw water could be obtained 
from Humber Bay, which is always polluted with sewage 
and which is frequently muddy as well, and also because 
water could be obtained from the city mains under pres- 





60,000,000-gallon | 


The site on which it was erected was adjoining | 


f én 
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| water upwards in doing so. 


of the washer was a jet of water which carried the sand 
downwards into the supply pipe, displacing the dirty 
The water used for washing 
the drifting sand was unfiltered. The area of the filter 
in plan was 143 square feet, or 0.0033 of an atre. The 
estimated surface of the stationary sand cone was about 
306 square feet, or more than twice the plan area. The 


about 54 per cent. was drifting. The minimum thickness 
of drifting sand was about 2ft. 6in., and the maximum 
10ft. The minimum thickness of the stationary sand 
was 2ft. 2in. and the maximum 13ft. 

The sand used was a local sand containing a large 
proportion of limestone, and was prepared principally 
by screening out the coarser materials and washing away 
the finer. The physical analysis of the sand showed that 
its effective size was .4 mm. and its uniform coefficient 
2.7.. It was passed through a sieve with eight meshes 
to the lineal inch. It was observed that in the drifting 
sand the coarser particles tended to collect in the planes 
of maximum travel and that the finer materials tended 


| to drop through the coarser, thereby offering the coarser 


materials to the water first and the finer materials later. 

A feature of the coagulating plant for supplying a 
solution of aluminium sulphate to the raw water was 
the employment of a large float or hydrometer-like 
arrangement for maintaining a solution of constant 
strength of about 1} per cent., which was fed through an 
orifice under a constant head, the size of the orifice being 
variable. The whole arrangement of the plant is shown 
diagrammatically in the engraving. The coagulating 
plant was contained in rectangular reinforced concrete 
tanks coated inside with solid paraffin. The first tank 
contained water supplied from the pumping main and 
maintained at a constant level by a ball cock. The water 
from that tank might either pass direct to the bottom 
of the solution tank or through a needle valve at the 
bottom of the hydrometer tank. Solid crystals of the 
coagulant were fed into the upper compartment of the 
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DIAGRAM SHOWING TEST FILTER AT TORONTO 


sure for washing back the filter when necessary. The 
plant was handed over to the Department for the official 
test on May 21st, 1913. 


The report then goes on to describe the filter, and does | 


so with the aid of a diagram, which we reproduce in the 
accompanying illustration. A centrifugal pump, which 
was driven by an electric motor, drew water from Humber 
Bay in Lake Ontario at a point about 700ft. from the 
shore and about half a mile east of the mouth of the 
Humber River. The pump delivered the water, together 
with a continuous supply of drifting sand from a washer 
to the centre of the filter at its top. The filter consisted 
of a vertical cylinder of reinforced concrete, and it was 
nearly filled with sand. The filtered water collecting 
system was at the bottom, and was divided into a number 
of small units, consisting of a series of hoppers filled with 
graded gravel, held in place by a brass screen fastened 
down to the concrete. At a height of 2ft. 6in. above the 
under-drain system and all round the filter was a series 
of hopper-shaped ports, down which the drifting sand 
passed. These ports converged downwards to extractor 
outlets, and were provided with glass inspection tubes 
so that the operation of the drifting sand could be watched. 
The extractors were controlled by cocks, which could be 
adjusted to suit the character of the water being filtered. 

The drifting sand from these outlets was collected by a 
ring-main system, through which was circulated a current 
of wash water which conveyed the sand to a washer or 
separator. The latter consisted of a flat-sided hopper- 
like vessel with glass windows in the flat sides, through 
which the action could be observed. The washer was 
attached to the filter supply pipe immediately over a 
constriction in that pipe, something in the form of a 
Venturi tube. An opening in the bottom of the sand 
washer let through the clean sand into the water passing, 
which conveyed it to the filter and helped to maintain 
the conical heap of sand in the latter. The difference in 
pressure at the constriction was, it is explained, sufficient 
to draw the loose or drifting sand charged with dirt out 
of the filter into and through the sand washer and into 
the supply pipe, and thus to maintain the continuous 
motion of the sand while the filter was in operation. 





solution tank in suificient quantity to maintain the 
solution at any convenient amount in excess of 14 per 
cent. The solution passed from that tank into the hydro- 
meter tank through a needle valve at the top of the 
hydrometer. Thus, the hydrometer tank was supplied 
either with solution at the top or with water at the bottom, 
according to whether the hydrometer float was down or 
up. The hydrometer float consisted of an oak barrel 
with conical ends of concrete, and it was provided with 
brass adjustable needle valve points. It was weighted 
so as just to float in a solution containing 14 per cent. of 
aluminium sulphate. The mixing of the liquids took 
place quite readily. The heavier solution coming in at 
the top in descending produced circulation ; the lighter 
water coming in at the bottom tended to rise, and increased 
the circulation. The result was that stratification could 
not be detected. The solution before passing to the pump 
suction was further diluted about 200 per cent. so that 
when entering the raw water the solution had a strength 
of about } per cent. The alkalinity of the Great Lakes 
water at Toronto is, it is explained, about 100 parts per 
million, which is capable of breaking up several times 
the quantity of alum that would ever require to be used. 

The official test commenced on May 2lst, 1913, and 
ended on June 27th of the same year, this constituting 
a continuous test of thirty-six days. On June 13th the 
filter was closed down for five hours because the West 
Toronto pumping station was being used as a “ booster ”’ 
station for raising the water pressure in the western part 
of the city. On June 15th the screen in the bottom of the 
filter broke, and the sand had to be taken out, the screen 
repaired and the sand replaced. On June 19th the filter 
was shut down because the electric power was shut off. 
With these exceptions the operation of the filter was 
continuous night and day during the period of the official 
test. . 

For bacterial examination two raw water samples and 
two filtered water samples were, as a rule, taken daily. 
These samples were “‘ plated ’’ about one hour after being 
taken. Counts were made on standard agar at 37 deg. 
Cent. for twenty-four hours. Red colony counts were 
made on neutral-red bile-salt lactose agar at 37 deg. 








356 


THE ENGINEER 





Aprit 9, 1915 








estimations were 


Cent. for twenty-four hours. B. coli 
37 deg. Cent. 


made on standard lactose bile grown at 


for forty-eight hours in the following quantities : 
50 e.c., 10 e.c., 1 e.e., yy @.e., yde ¢.e. Counts on gelatine 
for three days at 20 deg. Cent. were also made, but were 


discarded for the following reason :—The filter was washed 
back with water from the city mains. In the city mains 
and in fhe reservoir a bacillus multiplies at times, which 
gives numerous yellow colonies on acid gelatine. This 
bacillus was found to multiply in the filter. The organisn 
apparently grows on acid gelatine, but not on neutral 
gelatine, such as is used by Dr. Houston in routine work, 
nor does it grow on agar in the warm incubator, and it is 
of no sanitary significance. On June 13th, I4th, 16th 
and 17th, chlorine was added with the alum to the raw 
water to determine whether such a procedure would be 
suitable with the type of filter being investigated. The 
results obtained are referred to later. 

Following the completion of the official test on June 
26th, a culture of bacillus prodigiosus was added to the 
water going to the filter in such quantities that the number 
of prodigiosus colonies per cubic centimetre in the un- 
filtered water varied between 204 and 600. No prodigiosus 
colonies appeared in the filtered water plates. 

The Humber Bay water supplied to the filter during 
the test varied in turbidity from 3 to 45. The effluent 
from the filter was, throughout, perfectly clear. After 
the test was over clay in a fine state of subdivision was 
added daily for three days from 7 a.m. to 5 p.m. to the 
water going to the filter. The addition of this clay was 
not uniform, and the turbidity of the raw water varied 
from 375 to 650. The effluent throughout this test was 
perfectly clear. During its continuance 1} grains of alum 
per imperial gallon were used, and the filter was not washed 
back at any time. 

Two types of wash water were used in the filter. The 
wash water which constantly carried the drifting sand 
out of the extractors to the sand washer was raw water, 
and it amounted to 2 per cent. of the total water filtered. 
The water used to wash back the filter—which was done 
about every eight days—amounted to rather less than 
1 per cent. of the total water filtered, so that the total 
wash water amounted to slightly under 3 per cent. of the 
total water filtered. 

The loss of head in the filter immediately after washing 
back, when filtering at the rate of 500,000 gallons per day, 
was about 7ft. Over a period of eight days’ operation 
the loss of head commonly increased to 14ft., and it was 
found advisable to wash back the filter only about every 
eight days. 

A large number of tables giving the bacterial results 
of the investigation of the raw and filtered water accom- 
pany the report, and it would be quite impossible to reprint 
them in full in the present instance. We can, however, 


give a good idea of the average results which were 
obtained. For instance, when using } grain of alum per 


imperial gallon, the bacterial count on twenty-one tests 
on standard agar at 37 deg. Cent., the filtered water gave 
a figure of 9 per cubic centimetre, whereas the raw water 
had contained 823, the efficiency working out at 98.9 per 
cent. The Red Colony count on nine tests on neutral-red 
bile-salt lactose agar at 37 deg. Cent. gave for the filtered 
water 0.1 per cubic centimetre, when the unfiltered water 
contained 119, the efficiency in this case being 99.9 per 
cent. The average of twenty-one samples, using lactose 
bile, showed the number of B. coli in 50 c.c. of water to 
be seven in the filtered water, the unfiltered water having 
contained 864 in the same amount. This showed a purifi- 
cation of 99.8 per cent. 

When using | grain and 1} grains of alum, the following 
results respectively were obtained :— 


Percentage purification with 
1 grain. 1} grains. 
Bacterial Sent) c<- agar at 
37 deg. Cent.) 99.3 (13 tests) 98.3 (32 tests) 
Red Colony count ” (neutral- red 
bile-salt lactose agar at 37 deg. 
Cent.) .. 99.0 nm 99.8 am 
B. coli in 50c.c. water (inetose 
bile) . 2 97.5 99 -- 9.8 S 


The average silanes results over the whole test 
were as follows :— 
Average raw water count per cubic centimetre on 
standard agar at 37 deg. Cent. oe ce "se 
Average filtered water count ditto ditto.. oe 13 
Efficiency ‘ oe 99.0 per cent. 
Average raw water ‘Red chance count per cubic cen- 
timetre on neutral-red bile-salt lactose ae at 
37 deg. Cent. : ae -- 106 
Average filtered water dittoditto .. 2. 2. 1. ¢: 0.7 
Efficiency ae si 58, ty ae 99.3 per cent. 
The average results of the whole test, omitting only the 
chlorine figures, were :— 
Average raw water count on standard —- at 37 “ow 


Cent. 1420—so—per c.c. 
Average filtered water count ditto ditto 2. 1... MA 
Efficiency .. .. o- .; ba lal 99.0 per cent. 


Average raw water Red cite count on seal red 


bile-salt lactose agar at 37 deg. Cent. 100_—siper e.c. 
Average filtered water count ditto ditto _. ce es = bg MA 
Efficiency ae 2 per cent. 


The average eile of B. Sali in the raw river water 
throughout the whole test, as ascertained with lactose bile, 
were 1120 per 50 ¢.c. In the filtered water the average 
was 14 in the same amount, the percentage purification 
being thus 98.7. The figures for the same, but leaving 
out those in which chlorine was employed, were 965 per 
50 c.c. of unfiltered water and 15 in the same quantity 
of filtered water, the percentage purification in this case 
being 93.3. 

The report also gives a list of classified results with the 
raw water in different conditions. Thus, when the raw 
water contained less than 50 bacteria per cubic centi- 
metre the average of twenty-eight samples in neutral-red 
bile-salt lactose agar at 37 deg. Cent. gave 28 in the raw 
water and 0.07 in the filtered, the purification being 
99.7 per cent. When the water contained from 50 to 
500 bacteria per cubic centimetre the respective figures, 
on an average of thirty-six samples, were 262 and 7, the 
purification being 97.4 per cent., with standard agar. 
With neutral-red bile-salt agar the figures were 140 in the 
raw water an 0.2 in the filtered, the purification being 
99.8 per cent., the average being from twenty-four samples. 
With raw water containing from 500 to 2000 bacteria per 


cubie centimetre, twenty-four samples on standard agar 
gave an average of 1037 in the raw water and 13 in the 
filtered, the efficiency being 98.8 per cent. 


The average 


of two samples with neutral-red bile-salt gave an efticiency 
figure of 98 per cent. When the water contained over 
2000 bacteria per cubic centimetre, an average of six 
samples on standard agar gave 99.4 per cent. efficiency. 
These figures speak for themselves. The filter during 
the whole of the test was working at an average rate of 
490,000 gallons per twenty-four hours, which is equal 
to an average rate of 149 million gallons per acre per 





day. For the first eleven days } grain of alum per day 
were used; for the next thirteen days the amount was 
increased to 14 grains; during the next six days the 
amount was reduced to | grain per gallon; and for the 
last six days again raised to 14 grains. The tests were 
carried out in much greater detail than is set out about, 
but we cannot spare space to deal with the matter further. 
Enough has been said to show that the test filter certainly 
achieved some excellent results. 








THE RAILWAYS AND THE GOVERNMENT. 


WE have reason to believe that within the last few 
days the question as to the proportions of the railway- 
men’s war bonus to be borne by the companies and 
the Government respectively has been settled. The 
companies have claimed throughout that this is an 
additional expense caused solely by the war, and that 
it is not fair that it, or any portion of it, should be 
regarded as ordinary expenditure to be deducted 
from the receipts, thereby reducing the amount 
recoverable from the Government under the agree- 
ment made in September last. The Government at 
first consented to bear two-thirds of the cost of the 
bonus, and eventually the offer was raised to three- 
quarters. This later proposition, whilst more agree- 
able to the companies, was not accepted by them 
They felt, as indicated in several of the chairmen’s 
speeches at the recent annual meetings, that they 
were doing much more work for the Government than 
was expected when the agreement was made, and that 
it was clear that, whilst the agreement as to payment 
come to last autumn appeared then fair and just, 
subsequent events suggested that the companies 
would have been better off had they been independent 
of the Government’s guarantee and been paid for 
the traffic carried and services rendered at the ordi- 
nary rates. The railway authorities disliked what is 
known as the proviso, 7.e., the reduction corresponding 
to the decrease in net receipts for the first half of 
1914, when compared with the first half of 1913, to 
be made by the Government before it brought up 
the net receipts since the war to the amount of the 
net receipts for the corresponding period of 1913. 
The companies, therefore, took advantage of this 
question of the war bonus to attempt to strike a new 
bargain, and in this, we believe, they have succeeded. 
We understand that the Government has withdrawn 
the proviso and that it will make up the net receipts 
of the companies to the 1913 figures without any 
reduction. The companies, in return, will pay one- 
quarter of the extra expense of the war bonus. Mr. 
J. E. Williams, one of the signatories to the agreement 
as to the bonus, said it would cost six millions—a 
quarter of which is £1,500,000. The effect of the pro- 
viso was generally reckoned as a reduction of 2} to 
3 per cent. If we consider the net receipts for 
England, Scotland and Wales for 1913 at £44,000,000 
the sum to be deducted under the proviso would, 
at 3 per cent., have been about £1,320,000, and so 
the two sums about equal each other. It is casting 
no reflection on the good work the railways have 
done if we say that the Government has, in this matter, 
treated the companies generously. 








LABOUR AND WAGES. 


THE conference held at York last week between the 
Executives of the Amalgamated Society of Engineers and 
the Employers’ Federation to deal with an application 
on behalf of 40,000 engineers in the Manchester district 
for an advance of 5s. per week for day workers and an 
equivalent increase in piecework rates failed to reach an 
agreement. The employers offered 3s. a week, which was 
not accepted, and it was agreed to refer the matter to the 
Board of Trade for arbitration. At a mass meeting in 
Manchester on Sunday last the engineers approved the 
Executive’s recommendation to submit the question to 
arbitration, and the branches of the Amalgamated Society 
of Engineers and other unions involved have this week sent 
a request to the Board of Trade to expedite the business. 








HARLAND AND Wo tFrF, Limited, of Belfast, “have this 
week made a generous offer to their engineers and joiners 
engaged on Admiralty work, conditional upon the men 
keeping good time. The offer is a special war bonus of 

per day, or 12s. weekly, on condition that the men 
work at least 49} hours out of 54 weekly. Three weeks 
ago the firm granted a similar advance to the platers, 


riveters, caulkers and other members of the *‘ black 
squad,”’ and it is reported that the men are working much 


better under the new agreement. 

A RECOMMENDATION made by the Executive Committee 
of the Amalgamated Society of Engineers that steps should 
be taken to obtain the release from Army service of as 
many engineers as possible for employment in the pro- 
duction of munitions of war seems to be in process of 
being carried out. Considerable numbers of soldiers 
have returned to their former employment at Elswick, 
some of these men having taken part in the hostilities in 
France and Belgium. It is also reported that the Govern- 
ment is taking steps to ascertain the exact number of 








fitters, turners and millwrights at present serving in the 


national forces, with a view to drafting many of these men 
back to works. 


In the coal trade there is an important proposal to 
record from the General Federation of Colliery Firemen’s, 
Examiners’ and Deputies’ Associations of Great Britain, 
At a conference held on Saturday last in London for. the 
purpose of discussing suggested amendments to the pro 
posed new Mines Bill, the following items were agreed to : 

That colliery firemen be State servants, controlled 
by district mining safety boards. 

That the duties of firemen be those only which 
have reference to safety, and that all other duties 
which they are at present compelled to perform j« 


abolished. 
That applications for the position of firemen he 
made to the district mining safety board; and 


that complaints and grievances and appeals |, 
persons affected be considered and decided by the 
district board, 

That the district boards compris 
tives from the Firemen’s Association, the Collier, 
Managers’ Association and the Miners’ Association, 
with the Divisional Inspector of Mines as chairman ; 
to be under the control of the Minister of Mines. 

That in regard to firemen’s duties, the examina 
tion be made every four hours, and that a report ot 
each inspection be made. 





equal representii- 


These proposals are the outcome of a steady agitation that 
has been carried on for some time in favour of making 
those officials who are charged with the special duty ot 
attending to safety State servants, independent of contro! 
by the employers. 


On Tuesday last the Executive Committee of the 
Miners’ Federation of Great Britain met in London to 
consider the situation created by the demand for a specia! 
war bonus of 20 per cent. and the coalowners’ refusal to 
deal with this demand on national lines. The most. the 
owners are prepared to do is to meet the miners’ repre 
sentatives by districts to discuss the matter, as the con 
ditions vary so widely between district and district, and 
as there is no association of owners for dealing with any 
demand of a national character. The South Wales coal 
owners, it will be remembered, offered a special war 
time advance of 10 per cent. about three weeks ago, on 
condition that the men did not give notice to terminate 
the Conciliation Board agreement while the war lasted. 
This offer was rejected. The Scottish coalowners have 
offered to discuss the question of a war bonus to-day 
Friday—when their representatives on the Conciliation 
Board meet the miners’ representatives to debate the 
proposed new wages agreement which is to take effect 
as from July Ist. In some of the other districts arrange 
ments are being made to hold joint conferences on the 
question of a special war-time advance, as well as with 
a view to fixing up new Conciliation Board agreements, 
but each of these movements—one for a new agreement 
in every district for a period of years, and the other for 
a special war-time advance—prejudices the other, and, 
as we reported last week, a serious situation is developing. 
the 


Last week the Scottish coalowners conceded all 


surfacemen an increase of 6d. per shift as a war bonus. 








A NEW RUSSIAN PATENT LAW. 


THE introduction of war patent legislation in Russia, 
to which reference was made in these columns on March 
5th, has now been carried a step further by the announce- 
ment that the Emperor of Russia has sanctioned regula- 
tions, by means of a new patent law, in accordance with 
decisions arrived at by the Ministerial Council. The new 
law is of importance not only because it affects enemy 
patentsin Russia, but also concerns the licensees of any such 
patents. 

The first article of the law provides that patents for 
industrial inventions or improvements will not be granted 
to subjects of countries with which Russia is at war, and 
new applications from such persons will not be accepted, 
whilst the proceedings in connection with applications 
which have already been made will be suspended. In 
the second article it is set forth that patents for inventions 
and improvements which belong to subjects of States 
that are at war with Russia and which are of importance 
for the defence of the country, shall become the property 
of the State free of charge. The Minister for Trade and 
Industry, in agreement with the Minister for War and the 
Minister for the Navy, according to competency, is to 
prepare a list of these particular patents, and is to publish 
it in specified organs within two months of the promulga- 
tion of the regulations. 

The third article provides that the right of use (license) 
of inventions and improvements acquired before January 
Ist, 1915, from persons of hostile countries by subjects of 
friendly nations shall retain its validity during the stipu- 
lated period and to the stipulated extent. Patents for 
inventions and improvements which do not fall under the 
effect of the first part of the second article of these regula- 
tions shall retain their validity within the limits requisite 
for the exercise of the right of use, and the State is the 
owner of these patents. Persons who wish to make 
sure of the validity of the licences belonging to them must 
make application, and present written proofs of the acquisi- 
tion of the rights in question, to the Department for 
Industry either personally or through a lawyer, within 
one month, calculated from the day of the publication of 
the law. The Department for Industry will examine the 
applications submitted within a month after the expiration 
of the period mentioned and will compile a list of the 
licences recognised by the Department as having been 
proved and of the corresponding patents, which will be 
published in the organs specified by the law. The regis- 
tration of a licence in the list does not deprive interested 
persons of the right, within two years of the date of 
publication of the list, of legally contesting the ownership 
of the licence, in whole or part. 

The term ‘subjects of States at war with Russia ”’ is 
also understood to apply to companies formed in an enemy 
country, if they have been permitted to carry on business 
in Russia. 


” 
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RAILWAY MATTERS. 


ApvANCED figures published by the National Union of 
Railwaymen show that at the end of last year it had 
273,362 members, an increase over 1913 of 5751. 


THE new poster time-table sheets of the Great Eastern 
Railway have the names of the stations printed in the 
middle of the tables and not, as usual, on the left side. 


Tue receipts of the Northern Counties (Ireland) Com- 
mittee of the Midland Railway for last year amounted to 
£434,263, as against £444,179 in 1913, and the expenditure 
to £303,869, as against £307,802. The ill-effects of the war 
are revealed in the profit of £2011 from hotels, refreshment 
rooms, and restaurant cars in 1913 being converted into 
a loss of £2700. 


Tue New Zealand Government Railways Department 
has ordered ten locomotives from the Baldwin Works. 
The order would have been placed in this country had 
a reasonable tender been forthcoming. It is stated that 
the best offer sent from Great Britain was for £4780 each, 
with delivery in seven months. The Baldwin tender was 
for £3229 each and delivery in sixty days. 

Tut New York Central Railway Company has in use 
twelve pneumatic ballast-tamping machines supplied by 
the Ingersoll-Rand Company. Each unit consists of a 
portable petrol-driven air compressor and two tampers, 
and can deal, on an average, with 140 sleepers in a day of 
54 hours. The cost per hour, with petrol at 20 cents per 
gallon and gas engine oil at 40 cents per gallon, was found 
to be :—Petrol, 32.6 cents, oil 1 cent, labour 34 cents, 
total 67.6 cents. 

At the Board of Trade inquiry at Scarborough recently 
respecting the accident to the Whitby and Scarborough 
train, at Scarborough, on the night of March 17th, a boy 
named John Henry Smith, employed as book-keeper and 
telephone attendant at Washbeck signal cabin, admitted 
he pulled the wrong lever, and so caused the accident, 
which resulted in the guard of the train, Robert Sample, 
being killed, and the fireman and five persons being injured. 
The boy said it was not part of his duty to work the levers, 
but the signalman was engaged with the engine of the 
mineral train. He knew what was required to be done, 
and had done it right about six times before. 


DuRING the three months ended September 30th last 
the assistant inspecting officers held forty-nine inquiries 
into accidents to railway servants. There were fourteen 
fatal and thirty-eight non-fatal accidents, and of the 
fatal, nine occurred to men in the permanent way depart- 
ment, two to signal fitters, one to a carriage examiner, 
one to a fireman and one to a lamp lad who happened to 
be struck when looking out of a van that was being 
shunted. In ten cases the inspector was of the opinion 
that the deceased had failed to exercise sufficient care, 
in three, better methods of working were required, and in 
one, there was no look-out man. Out of the forty-nine 
accidents inquired into, ten occurred on the North-Eastern 
and one on a line jointly owned by the North-Eastern. 


AN interesting case came before the Railway Commis- 
sion on the 3lst ult. The Denaby and Cadeby Main 
Collieries, Limited, applied for an order directing the 
Great Central Railway Company to afford facilities for 
dealing with the traffic of the applicants and an order 
enjoining the respondents from giving undue preference 
to the owners of collieries other than the applicants. Sir 
Edward Carson, for the railway company, took the pre- 
liminary objection that the railway company, now being 
under Government control, its duties under the Railway 
and Canal Traffic Act of 1854 were suspended. Mr. 
Justice Lush was against this opinion, but the hearing of 
the case was adjourned pending appeal against the decision 
on this point. Sir Edward Carson said that the railway 
company would convey the traffic if the colliery company 
would do as other collieries had done and supply it with 
coal. Eventually it was agreed that this should be done. 


COLONEL von Donop’s report to the Board of Trade 
on the accident of January 28th at Kinsale, on the Cork 
and Bandon Railway, mentioned in this column of 
our issue of February Ist, shows that the driver of the goods 
train was unable to pull up at the home signals. He had 
on a load of nineteen loaded and two empty wagons, 
whereas the maximum allowed for his class of engine was 
twenty-three loaded wagons. The inspecting officer says 
that the evidence showed that the speed of the goods 
train from the points, about half a mile from the station, 
where the gradient changes from a rising one to a falling 
one, varying from | in 72 to 1 in 82, was very low, and he 
certainly considered that it must have been due to want 
of care or want of skill on the part of the enginemen that 
the train got out of control. The accident, by which two 
passengers were killed, would not, however, have happened 
had some facing points near the entrance to the station 
been lying for the goods yard. This omission was probably 
due to the absence through sickness of the regular signal- 
man. 


THERE has just been issued by the Board of Trade the 
reports on two derailments on the North-Eastern Railway. 
One of these occurred near Littleburn on December 21st 
last. After the accident a piece, 6in. in length, was found 
broken out of the left-hand wing rail of a trailing siding 
connection. The break at each end of the piece was 
approximately a vertical one. The rail was rolled in 
1907, but not put into the road until 1911. It was supplied 
by the North-Eastern Steel Company, whose records, as 
well as those of the railway company, show that the pre- 
scribed tests were made with the rails supplied in 1907, 
and that these tests were satisfactory. The rail in ques- 
tion appeared after the accident to be in good condition, 
very slightly worn, and to possess ample strength. An 
impact test, however, showed that it was brittle, as it 
broke under a weight of one ton dropped a height of 8ft., 
whereas, under the British standard specification, it should 
not have broken with a fall of 20ft. The other accident 
occurred on February 15th at Leeds, and it will suffice if 
we say that in this case Colonel Druitt concluded his 
report by observing that it was due to a broken wing rail, 
which was far too worn to have been left in a crossing even 
where the speed was restricted to ten miles an hour, and 
that it should have been renewed long before this accident 
occurred. 





NOTES AND MEMORANDA. 


Ir a good light car could be produced for £100 it would, 
no doubt, become popular. Writing in the columns of a 
daily contemporary Mr. Owen suggests that the air-cooled 
engine is the real solution of the cheap car problem. But 
it is pointed out in the editorial columns of a motoring 
journal, that, apart altogether from the first cost, the air- 
cooled engine offers advantages to those with small means. 
Purchasers of motor bicycles and cycle cars fitted with 
air-cooled eagines are not usually in a position to keep 
their machines in a heated garage during the winter. 
Such machines are frequently stowed away in sheds, 
and for this reason a water-cooled engine would be a 
distinct disadvantage. The success of the air-cooled 
engine depends very largely on the position in which it is 
placed. It is common knowledge that some of the cycle 
cars fitted with ordinary air-cooled engines have turned 
out failures, whilst others have proved a-marked success. 


Mr. E. O. WALKER writes a letter to the Electrician on 
the subject of Radiotelegraphy and Atmospheric Dis- 
turbances, prompted by Professor Marchant’s recent 
paper, to which we referred some little time ago. Hesays 
that “the strongest disturbances noticeable when a telephone 
is used as the receiver are characterised at the commence- 
ment by a sound like that of a distant waterfall, and this is 
followed by a succession of splutters or small explosions. 
The most potent effects are produced when snow is falling. 
Strong disturbances have been observed in a yellow fog 
in London ; and whén the air is still there is not absolute 
freedom from interference. On a bright morning, when the 
sky is clear and the sun shining, disturbances of a similar 
character have been noticed from sunrise for three hours 
before rain fell, the wind being south-west. It would 
appear in this last case asif amass of electrically-charged 
vapour drifted for many miles in front of the approaching 
rainstorm. 


THE method employed by the Niagara Falls Power 
Company for cooling its underground cables was described 
in a paper entitled ‘‘ Effect-of Moisture in the Earth on 
Temperature of Underground Cables,”’ by Mr. L. E. Imlay. 
The scheme first employed was. to circulate water through 
one of the vacant ducts adjacent to the occupied ducts. 
Later porous drain tiles were installed parallel to and 
above the cable ducts so that water flowing through the 
tile could percolate through the ground surrounding the 
cable and finally be carried away through agricultural 
tile drains below the ducts. The approximate tempera- 
tures of the cables were ascertained by inserting resistance 
thermometers in ducts adjacent to the cables which were 
supposed to be the source of heat. The temperature of 
the cable insulation next to the conductor was determined 
from these readings by referring to a chart based on a 
formula given by Messrs. Atkinson and Fisher in a paper 
presented before the American Institute of Electrical 
Engineers in 1913. 


> 


In the ‘‘ question and answers” section of the Genera/ 
Electric Review the following question appears : ‘* Attempts 
have been made by a steel foundry to fill holes in steel 
castings by using alternating current for arc welding, but 
the welds produced have been unsatisfactory. The energy 
was supplied from a 50 cycle 440—60-volt, 25-kilowatt 
single-phase transformer, and the welding current has 
ranged from 100 to 400 ampéres. Is failure due to the 
fact that alternating current was used ? if not, wherein 
is the apparatus unsatisfactory ?”’ In reply one of the 
company’s engineers says : “‘ We would attribute the lack 
of success to the use of alternating current. Attempts 
have been made to utilise alternating current for arc 
welding, but, so far as we know, all of them were prac- 
tically failures. The best equipment would be a 
flat-compound wound direct-current generator driven by 
a constant speed induction motor, the motor to have an 
automatic control device for regulating the amount of 
current drawn from the line and for preventing injury to 
the generator when starting the are ” 


In view of the fact that several explosions have occurred 
from the use of impure oil in transformers, &c., our 
contemporary, Vulcan, has recently published some use- 
ful information pertaining to this matter. In the April 
issue it is stated that for switches the best quality mineral 
oil should be used. It should contain no trace of animal 
or vegetable oils. Moreover it must be free from dust or 
foreign matter and be well filtered. If the oil be heated 
for long periods whilst in contact with air, no trace of 
acidity should develop, nor should it dissolve moisture 
when standing in a damp atmosphere. A flash point 
below 375 deg. Fah. is to be avoided. At 140deg. Fah. 
the viscosity should not be more than 850, and at 70 deg. 
Fah. not less than 100, as measured in Redwood’s visco- 
meter. The oil must not show any tendency to sludge. 
The dielectric strength should be such that the oil ‘will 
withstand an alternating pressure of 12,000 volts between 
a needle point and a disc .125 apart without breaking down, 
the diameter of the disc being }in. A similar specifica- 
tion would be suitable for a transformer oil, but the flash 
point need not be so high nor the viscosity so strictly 
specified. 


ARTICLES made from steel blanks or forgings, states 
Alfred Herbert’s Monthly Review, are frequently out of 
truth after the machining is finished in spite of the fact 
that the machining may have been done with the greatest 
accuracy. Gear blanks may be distorted, crank shafts 
bent, holes or pins machined parallel may be no longer 
parallel when removed from the machine, and other in- 
accuracies may arise. Such troubles can only be over- 
come with certainty by one method—heat treatment 
after roughing out and before finishing. The removal 
of material invariably releases forces which, so to speak, 
have bound each other. The effect of this is often slow, 
and change of form does not occur until some time after the 
metal has been removed. Heat treatment, if properly 
conducted, restores the internal equilibrium of the mole- 
cules, and the small amount of material left for finishing 
does not seriously affect the balance of the minute internal 
stresses left after heat treatment. The nature of the 
treatment required depends upon the material used and 
on the final condition required, and it ranges from simple 
annealing to delicate tempering processes. Care must be 
taken to ensure that the heat treatment does not introduce 
fresh internal stresses, 


MISCELLANEA. 


Our correspondent in South Wales informs us that the 
Cyfarthfa Iron and Steel Works, Merthyr, which have 
been idle for some years, were on Wednesday, the 7th, 
visited by Admiralty experts, who examined them in 
order to see whether they could be adapted for the manu- 
facture of munitions of war. The Government experts 
were shown round by the representative of Guest, Keen 
and Nettlefold; Limited, and will report to the Admiralty. 


THE Quebec Provincial Government, by the terms of 
a bill which has just passed the local Legislature, has 
decided to levy a special tax of £1 on all slot machines 
or apparatus, table, board, rack, or device, placed at the 
disposal of the public, which may be operated by the use 
of coins or counters, throughout the province: The 
machines which will be affected are those used for amuse- 
ment devices, such as pictures, weighing, music, and 
sweets. 

In a recent race in America between a locomotiye and 
a motor car the latter made the remarkable record of one 
mile in 25.2 seconds or 142.85 miles per hour, which is a 
little better than the best preceding record and is un- 
doubtedly the highest speed ever attained by man on the 
face of the earth. The race was at Salduro, Utah, 112 
miles west of Salt Lake City, the motor traversing a 
crystallised salt bed 65 miles long and 8 miles wide and 
98 per cent. pure, making a hard and absolutely level 
surface, offering almost no friction to the rubber tires. 


THE report of the Comptroller and Auditor-General 
on the accounts of the telegraph and telephone services, 
issued recently, shows that the deficiency on the working 
of the telegraphs for the year ended March 31st, 1914, 
amounted to £1,211,742, as compared with a deficiency 
in the previous year of £1,175,347. The working of the 
telephone shows that, after allowing for interest on capital, 
for depreciation on plant, and for certain contingent 
liabilities, the surplus on the year’s working amounts to 
£239,111, as compared with the surplus of £303,343 in 
1912-13. This surplus is stated to be equal to 1.10 per 
cent. on capital; as compared with 1.47 per cent. in 
1912-13. 

Tray, in 1912, took £408,500 worth of brass and brass- 
ware from Germany. Norway and Sweden together took 
£274,600 worth, and the United States of America took 
£146,200 worth. Then there are the valuable South 
American markets, such as Argentina, to which Germany 
sent brass goods to the value of £165,000; Brazil, which 
accounted for £112,700 worth ; Chili, which took £49,500 
worth ; and Uruguay, which was a customer to the extent 
of £24,000. Austria’s exports, too, although much 
smaller than those of Germany, are worthy of notice, 
amounting as they did last year to £1,057,750. Her 
principal markets were: the United Kingdom, £88,700 ; 
British India, £36,600; Russia, £98,700; Italy, £90,400 ; 
Roumania, £79,000 ; Turkey, £37,700; France, £26,300 ; 
and Argentina and Brazil, £16,800. In all these markets 
British manufacturers have such opportunities as they 
never had before for capturing Austria’s brass trade. 


Tue Board of Agriculture has issued an interesting 
leaflet dealing -with -the. manufacture of charcoal. It 
states :—‘‘In consequence of the war the demand for 
charcoal, both for heating purposes and for ammunition, 
has already greatly increased, and it is probable that it 
will remain high as long as hostilities continue. There 
is no difficulty in manufacturing charcoal in kilns; the 
initial expenditure is small, and the amount of skilled 
labour required is not very great, while wood which 
might not otherwise be utilised is turned to account. It 
would be unwise, however, to attempt to make charcoal 
without some skilled labour, and, although it has been 
found possible in an emergency to employ twenty to thirty 
unskilled men under a skilled charcoal-burner and a good 
foreman, there are some operations which only a trained 
and experienced man can efficiently perform.” Details 
are given of the site for the kiln, the covering and firing 
of the kiln, regulation of the burning, opening the kiln, 
and the yield of charcoal. 

THE Scientific American of February 13th contains the 
third of the series of articles entitled ‘“* Doing without 
Europe.” The principal object of the articles is to show 
how vast are the mineral resources of the country and how 
little they are utilised. The present article deals mainly 
| with the barium salts used in the manufacture of paint. 
| Up to the commencement of the war these had been im- 
ported from Germany, but one of the largest paint manu- 
facturers of New York has -commenced manufacturing 
them from an ore found in Tennessee, and now turns out 
15 tons a day. In. respect of potash salts, of which the 
annual import from Germany exceeded £3,000,000, the 
United States Government has directed attention to the 
natural deposit of the salts at Searles Lake, California, 
and a manufacturing. plant has been set up there, the 
operation of which will be watched with interest. 
Soda, magnesia, and several other substances are also 
mentioned as being found in abundance in the country, 
and as only requiring working to supply all requirements. 

EXxTEnsIons to the electric supply system of the Ipswich 
Corporation have recently been completed and put into 
operation, whereby the whole of the eastern district of the 
town, which is largely residential, has been provided with 
an electric supply from four-wire three-phase low-tension 
mains, at a pressure of 400 volts between phases, or 230 
volts from any phase to neutral. The district is supplied 
from two brick-built static transformer sub-stations, which 
are fed from duplicate three-phase feeders at 3000 volts. 
On their way to the eastern district, the duplicate feeders, 
which are each 2.75 miles long, are looped into a rotary 
converter sub-station in the foundry district, designed to 
supplement the existing continuous-current supply to the 
consumers in that neighbourhood. The three-phase 
supply at.the power station is at present provided by a 
rotary converter, running inverted on the direct-current 
supply, and having a normal alternating current output 
of 312 kilovolt-ampéres. As a stand-by for this, there is a 
300 kilovolt-ampére three-phase alternator connected to 
one of the original Reavell tandem compound three-crank 
engines. Automatic voltage regulation is provided for 
on both the rotary and alternator by means of a Taylor- 
Seotson regulator, this being the third of that make of 
regulator installed at Ipswich, 
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LARGE STEAM SHOVEL AT ABERTHAW CEMENT WORKS 


RUSTON, PROCTOR AND CO., LIMITED, LINCOLN, ENGINEERS 


For description see page 38.) 
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Warships of the Future. 


Ir is a somewhat remarkable fact that war, at 
any rate in the last fifty or sixty years or so, has 
led directly but little to the development of warship 
design. Progress has nearly always been made in 
times of peace on hypothetical considerations, some- 
times suggested by naval actions, but more frequently 
not. Armour- -plating, the greatest of all changes, 
was introduced by France in the late fifties, when 
Kurope was at peace, and was adopted by us almost 
immediately afterwards, when we also were not 
engaged in war. On the other hand, the monitor, 
which was a war design, has almost disappeared as 
atype. Fulton’s submarine was also invented 
during war, but it was dropped for years, and revived 
again and brought to development in a per-od of 
naval peace. Steam came in naturally and without 
the pressure of arms. Guns have advanced in size 
by natural development, and only in the initial 
stages as the direct result of’ war experience. 
In quite recent times we have had the Spanish- 
American and the Russo-Japanese wars. In both 
there were naval engagements of importance, but 
the effect upon warship design was not marked ; 
the general principles of all countries remained the 
same. Sir William White’s ships practically set the 
example for the world and remained the same through- 
out both wars, and even afterwards there was no 
marked feeling that the type was ineffective ; many 
eminent sailors and designers would have gladly 
seen it perpetuated. Sir Philip Watts, however, 
took a different view, and in 1905 he broke away from 
the designs of preceding years and laid down the 
Dreadnought. How far he and the Board of Admi- 
ralty were affected in this decision by the Russo- 
Japanese war we are unable to say. The point need 
not be considered at the present moment; it is 
sufficient to observe that the development of the 
Dreadnought idea progressed rapidly in armament, 
protection and speed in the nine or ten years of peace 
that followed. The design was based on theory, not 
on practice, and until the actions of the present war 
there were still many eminent people who believed 
that the theory was wrong. The submarine, like the 
Dreadnought, is entirely a peace product. It was 
not used in the Spanish-American or Russo-Japanese 
wars, and the only indications of its value were, 
until last year, found in peace manceuvres ; such 
testimony was generally conflicting. 

That wars have affected the design of fighting ships 
cannot, of course, be denied for an instant, but for 
anyone to lay his hand upon certain parts of a modern 
war vessel and say this thing and that thing are the 
direct outcome of such and such engagements is 
possible only in rare instances. War has suggested 
certain minor changes, the diminution of woodwork, 
forexample, but only rarely has it pointed clearly 
and definitely to the necessity for a radical change. 
Most of the development, by a long way the 
most of it, has taken place without any trial, 
and in this sense is a_ brilliant exception to 
the general rule in engineering practice. It is 
almost as if we could imagine the Great Bear 
being developed from the Rocket on the evidence of 
a few occasions when an engine had pulled a train, 
or as if we could conceive of the Lusitania being built 
from sporadic experience with ships constructed by 
dozens instead of thousands, since the Fulton first 
plied on the Hudson. The progress of the combative 
qualities of warships has been, then, an altogether 
astounding tour de force, in which theory has taken 
the place of the trial-and-error methods which are 
the foundation of nearly all other mechanical engineer- 
ing progress. But whilst we may look with surprise 
and admiration on the development which recent 
years has witnessed, we must admit that in one 
important respect it has been at fault, and we may 
expect an important change as the result of the 
We have made our 





vessels all that can be desired in above-water and 
water-line properties, but we have neglected them 
below. If we had now but a dozen ships of no 
better quality than the first Dreadnought, but so 
protected that the mine and torpedo were no menace 
to them, the German fleet could be driven out of its 
hiding-places and Constantinople would already lie 
at our feet. Above-water attack is not dreaded ; 
it is the continual menace of the mine that controls 
the movements of all fleets. Here we have a pro- 
blem which must be faced in the near future, and 
we may be confident that this war at least will lead 
directly to a change in warship design of a marked 
kind. We do not suggest that this problem has 
hitherto been wholly overlooked. On the contrary, 
we know that it has exercised the minds of all ship- 
builders, and there are good reasons for believing that 
our latest vessels are not so vulnerable as earlier types, 
but that we are still a long way from having found a 
perfect solution must be admitted. That it must be 
found is equally obvious, for the first nation that can 
combine with our over-water design, the merits of 
which have now been demonstrated beyond a shadow 
of doubt, invulnerability below water will have the 
mastery of the seas at her disposal. That that end 
can be obtained in reasonable measure we do not 
doubt. Sacrifices will be necessary, something else 
must be given up to attain an end so important. 
The warship is a compromise between what we deem 
best and what we deem essential. The torpedo-proof 
bottom has become essential; we must therefore 
give up guns, or armour, or speed or something else to 
make it practicable. One thing that seems likely to 
go is the torpedo on battleships and battle-cruisers. 
With actions fought at the ranges necessitated by 
big guns, and in view of the fact that vessels can be 
sunk by gun fire alone, its retention would almost 
seem an anachronism. That much weight could be 
saved by its omission cannot be claimed, but it 
would at least leave space for the carrying of larger 
supplies of ammunition, a matter which has also 
become vital in view of the fact, on which Lord 
Bristol commented in his address to the Institution 
of Naval Architects, that actions are not fought 
out as some Admirals expected, in a few minutes, 
but occupy hours. We advance this rather as 
one of the changes in battleship design that is likely 
to result directly from the war than as any serious 
step towards the provision of an armoured bottom. 
To reach that object much greater weights must be sacri- 
ficed, and it may be found necessary to weaken either 
the power of attack or defence above water. The art 
of the naval constructor lies in the making of compro- 
mises of the kind in the best possible way, and, with the 
knowledge that British constructors still retain their 
traditional skill in this respect, and have, moreover, 
more opportunities for experimenting, since our 
output of ships for ourselves and other nations is 
greater than that.of other countries, we do not doubt 
that the best solution will be evolved in home ship- 
yards. There is, of course, always the possibility 
that some entirely different form of defence against 
mine and torpedo attack may be discovered, but there 
we tread upon ground which, for the moment, is for- 
bidden. Closely associated with this subject is the 
destruction of submarines, and here, again, we are 
likely to see the direct influence of the war upon 
design. The real ram has for many years been given 
up by most navies, but since ramming tactics have 
been proved by experience one of the most effective 
rejoinders to submarine attack, it is in no small 
measure probable that we shall see many vessels, 
particularly small and very rapid* boats, built as 
submarine destroyers and fitted with special 
bows. All our bigger ships have, of course, strong 
stems, which in many cases are almost ram-like, 
and many of our smaller vessels are built somewhat 
on the same lines, but they are not ships of the 
highest speed, and in many cases the ram is turned 
upwards so as to strike an ordinary surface vessel near 
the water-line. The ram so placed might tend to 
ride over or vault, as it used to be called, a 
submarine; it would seem, therefore, desirable 
to carry the ram forward in line with the keel. 
Some thirty years or so ago the torpedo-ram 
was much in the public eye, particularly in America, 
where the lessons of the War of Secession appeared to 
point to its value. Here we built the Polyphemus 
and there the Katahdin was built. Neither type 
was perpetuated, but the influence of the ram has 
remained with us more or less up till now. Is the 
present war going to displace our views about it in 
large ships? Are we likely to see special ram vessels 
again constructed ? 

The engineer cannot help watching the war from 
two aspects. He sees it from his home as a patriot 
fired with the like enthusiasm of his fellows, touched 
by the loss of friend and relation and shocked by the 
horrors of battle. From his office he sees it in a less 
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passionate spirit. Thence it is the test of material 
that he watches. He witnesses the trial of machines 
that he has developed slowly and deliberately and 
with infinite care in times of peace, and makes notes 
of where they fail and where they succeed. His 
mind is centred on the material and not the men. 
For years he had been building for he knew not what, 
for years he had seen his constructions grow grey 
and obsolete and old, pass from birth through prime 
to the scrap heap, with never a chance to assay them 
by the duties for which they were made. For years 
upon years he has been answering vague problems of 
war, and he waits anxiously to hear whether his 
answers are right or wrong. It is to be hoped that some 
master hands will undertake, whilst knowledge and 
experience are still fresh, a history of the material of 
the great war, of our ships and guns and transport 
appliances and the hundred and one, nay, the thousand 
and one, other things that the engineer has provided 
for this—* The Engineers’ War.” Such a_ history 
would be a signpest to guide us on our way again for 
a time until we lost ourselves once more in pro- 
longed peace and once more began building all 
manner of things that would pass untested into the 
limbo of Time. 


Electric Lighting in London. 


THE situation of the electric lighting industry in 
London is scarcely of a very favourable character at 
the present time, in consequence, on the one hand, of 
the restrictions which have been and still are being 
imposed by the Government on private lighting. 
particularly in the case of shops, hotels, and other 
large establishments, and on the other owing to the 
large advance in the prices of coal in the current year 
and the great increase in freight rates where water- 
borne deliveries of coal come into consideration. 
Of course, the question also affects public lighting 
by electricity, but this department only represents a 
very small percentage of the total consumption of 
electrical energy for lighting purposes generally 
throughout the year. Under the influence of the 
conditions as they apply to coal, with contracts 
either suspended or restricted as a result of the 
operation of * superior force,” the cost of producing 
electricity has risen largely this year, and the various 
supply companies have therefore decided to follow 
the example of the gas companies and advance 
the charge to consumers, one farthing extra per 
unit being generally adopted. The companies 
claim, it is said, that the cost of supply has 
increased by about 40 per cent. owing to the 
augmentation in freight rates and coal prices, but 
the freight question cannot apply to those com- 
panies whose supplies of coal are forwarded by 
railway, as railway rates have not undergone any 
change, although deliveries by railway have been 
irregular through precedence being necessarily given 
to the transport of troops and war materials and 
stores. It therefore follows that the comparatively 
few undertakings which are solely dependent upon 
tonnage conveyed by the sea route must be placed 
in a more unfavourable situation than those which 
rely upon rail transport, unless pit-bank prices for 
rail deliveries are so high—which is highly impro- 
bable—as to counteract the advantages incidental 
to the use of this cheaper method of conveyance, as 
compared with the higher freight rates under the 
existing conditions of a shortage of ship tonnage. Yet 
the supply companies in general, whether dependent 
upon the one system of transport or the other, have 
come forward with an immediate advance in the 
charge for lighting purposes. 

The freight rate problem is certainly a serious 
matter, although fluctuations are constantly taking 
place. How serious may be gathered from the 
experience of one company, which holds the record 
for the largest output of units in London in 1914. 
The average contract price paid for coal in this case 
was 14s. Id. per ton in 1914, as contrasted with 
15s. 2d. in 1913, but the extra cost of securing de- 
liveries in the last five months of 1914 added nearly 
one shilling per ton for the whole of the year. But 
since the beginning of the present year the price of 
coal has increased materially in consequence of the 
difficulty of obtaining delivery by water, and in the 
first two months the charge made to the company 
for freight alone was actually in excess of the contract 
price for the coal, for delivery alongside the wharf 
in the Thames. A further factor in the situation 
is that the companies have to meet an extra item of 
expenditure, which is put at 10 per cent. on the labour 
bills and which takes the form of the payment of a 
war bonus. It is uncertain whether this percentage 


includes or excludes the payments which the com- 
panies are making to the dependents of those members 
of their respective staffs who have joined one or the 
other of the two national services, and which represent 





a charge ranging from the equivalent of a few hundreds 
of pounds per annum to as high as three thousand 
pounds per annum in the case of one undertaking. 
The companies, however, are prepared themselves 
to defray the cost of the war bonus, but they require 
the general body of consumers to meet the enhanced 
cost of coal. The advance in charges can scarcely 
have come as a surprise to those who have followed 
the statements which were made at the recent annual 
meetings of certain of the companies, although reti- 
cence on the question was manifested by most of the 
chairmen. At the meeting of the County of London 
Company it was stated that it might be necessary to 
ask consumers to share the burdens of the excessive 
cost of coal during the duration of the war. The 
chairman of the Charing Cross, West End, and City 
Company remarked that if the increased cost of coal 
should continue there would be no alternative but 
to raise the price for current, a course which would 
only be adopted if absolutely necessary. It was, 
however, left to the City of London Company to make 
the definite announcement that the company pro- 
posed to invite the customers to share the burden 
which had been thrown upon the undertaking through 
the difficulty of procuring coal and its enhanced cost. 

It may be definitely assumed that the directors of 
the fourteen companies concerned have taken into 
earnest consideration the possible consequences of 
the action to which they have committed them- 
selves by deciding to advance the price per unit. 
But it is a question whether they have adopted 
a wise policy under existing circumstances. Let 
us take, for instance, the past year, and it will be 
found that, notwithstanding the last five months 
of war, the limitations in lighting and the higher 
cost of coal, the companies in general had, as several 
of them admit, a year which could not be regarded as 
unsatisfactory on the whole, especially as the exten- 
sive increase in new connections tended to reduce 
the losses caused by the lower consumption recorded 
by the older customers. The London Electric Supply 
Corporation, for instance, chiefly as a result of an 
improved demand for power purposes, was able to 
raise its ordinary dividend from 3 per cent. in 1913 
to 4 per cent. in 1914. The Kensington and Knights- 
bridge Company maintained its rate at 9 per cent., 
the Chelsea Company at 5 per cent., the Notting Hill 
Company at 5s. per shilling ordinary share, the 
County of London Company at 7 per cent., and the 
Brompton Company at 10 per cent. On the other 
hand, the Charing Cross, West End and City Com- 
pany reduced its rate for the West End under- 
taking from 6 per cent. in 1913 to 5 per cent. in 1914, 
the Metropolitan Company from 44 per cent. to 3} per 
cent., the St. James’s Company from 12 per cent. to 
10 per cent., the Smithfield Company from 2} per 
cent. to 2 per cent., the Westminster Company from 
10 per cent. to 9 per cent., the City of London Com- 
pany from 10 per cent. to 9 per cent., and the 
South London Company from 5} per cent. to 5 per 
cent. whilst no distribution was made by the 
South Metropolitan Company in either year. We 
thus have one company which has been able to 
advance its rate, five companies have been able to 
continue the same rate as in 1913, seven have been 
compelled to lower the rate, and one remains in an 
unremunerative position. Surely these results are 
far from unsatisfactory taken as a whole. Yet 
because coal is dearer for all and freight rates are 
higher for two or three companies, an all-round 
advance in the price is to be enforced. The fact that 
the gas companies have raised prices affords no 
sound argument for similar action by the electric 
supply companies, whose rates of dividends, contrary 
to those of the gas companies, are not limited by 
statute. Indeed, the attitude now assumed by the 
gas companies should have stimulated the electric 
supply companies to take advantage of the oppor- 
tunity afforded by their competitors and to make 
renewed efforts for securing further new customers 
by adhering to existing prices, and thus counteract 
the diminution in consumption by present customers. 
The increase in price, moreover, will be used as a 
further argument in favour of the London County 
Council being entrusted with the control of the 
electric lighting system in order to protect the public 
from higher prices to maintain dividends, which 
ought to be kept up by the promotion of new 
business and not by advance in the charges. It is 
to be feared the companies have overlooked this 
important matter, and their action on the whole 
question seems to be imprudent from the public 
point of view, in face of the opening for extended 
business given by the action of the gas companies, 
and scarcely in the ultimate interests of the com- 
panies themselves, when it is remembered that the 
whole lighting question for London will probably 
be brought forward again in the Parliamentary 
session of 1915-1916. 





A Source of Error. 


THERE is at present and there will continue to be an 
increasing demand from the Continent for materia] 
manufactured in this country, to the designs and draw- 
ings of consulting and other engineers abroad. These 
engineers naturally use the metric system, and with- 
out in any way comparing the merits or demerits of 
the metric and British systems, there are points to 
be noted in the British methods of handling these 
orders in the works which have considerable bearing 
on both the cost and accuracy of the finished manu- 
facture. In a particular recent instance the detail 
drawings received from abroad showed particulars 
of a number of flanges, thicknesses, bolt holes, &« 
all dimensioned metrically. The British drawine- 
office, with much care, translated these dimensions 
into feet, inches and fractions, and many became. 
as the result, intricate fractions in place of the 
original even numbers, e.g., a bolt circle diameter of 
418 mm. was translated to 16,,in. + ,/yin., and the 
bolt holes, clearance holes for black bolts, from 
21 mm. to +8in. + ,),in.; these are but typical, and 
examples might be multiplied. Consider the possi- 
bilities of error :—(1) The draughtsman’s translation 
from three and two figures respectively to eight and 
seven figures; (2) the possibilities of mistake in 
ordering the drills to such odd dimensions ; (3) the 
chances of error in marking off and making the jigs 
and templates. Then consider the added cost, 
inasmuch as the trained mechanic has an ingrained 
fear of dimensions in sixty-fourths, and will spend 
unconsciously much more time over these figures 
than over even numbers. We may give anothe1 
example of the trouble and extra cost incurred through 
this cause. A certain British firm employed a 
German consultant to design a works for the manufac- 
ture of a special output; the British non-technical 
managing director, typical of many, having great 
faith in the scientific attainments of the foreigne: 
as against those of his own people, insisted on ever) 
dimension being adhered to absolutely, and where 
his own draughtsmen would have interpreted the 
spirit of the drawings by giving round British figures 
for round metric, his insistence caused shafting to be 
turned to sixty-fourths, clearances to be complicated 
fractions, and unmachined castings to have spent on 
their patterns an accuracy and care that increased 
the cost of that factory till the original estimates were 
considerably exceeded. This was by no means the 
end of the trouble; a few years have gone since the 
factory was erected, and repairs and renewals become 
more frequent, but the evil of the absurd fractions 
remains to add to the cost and delays of replacement. 
The common-sense method is to give the workmen 
the drawings in metric system and give them metric 
rules; the average trained mechanic has little or no 
difficulty in using them, then the chances of error 
become no more than with the British rule, the values 
of the design are rendered truly without the contor- 
tions due to translation, and there is in most cases a 
distinct saving in both time and money. 
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Hill Book Company. Price 21s. net. 

A Practical Treatise on Subaqueous Foundations. By 
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Tue American technical press in recent years has been 
prolific in its output of books relating to all branches 
of engineering. This is particularly noticeable in 
the case of volumes descriptive of civil engineering 
works and methods of construction. The issue of 
such works in this country is small indeed compared 
with the product of the United States and Canada, and, 
for that matter, the number of really useful and valu- 
able books on civil engineering subjects published in 
either France or Germany in recent years far exceeds 
the output of this country. 

Not all American publications of the kind to which 
we refer can be rated highly; some are decidedly 
slipshod and unreliable, many are little more than 
haphazard collections from the periodical press ; but 
a large proportion are works of a high class and 
considerable technical value, bearing the marks of 
care and expert knowledge in their compilation. 
One is tempted to inquire why in this country there is 
produced so small a number of really good technical 
volumes comparable with the best class of American, 
French and German works. Is it that we are content 
to make use of the technical literature of other coun- 
tries while lacking the energy to contribute our own 
share of production in return, or are those men who 
are fitted by expert knowledge and experience}too 
busy to write or disinclined to share their knowledge 
with the rest of the world ? 

Two examples of the best class of American tech- 
nical literature are before us, and happen to have as 
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their subjects much which is common to both. The 
first is “* Foundations of Bridges and Buildings,” by 
Prof. H. 8. Jacoby, of Cornell University, and Prof. R. 
I. Davis, of West Virginia University. The other is 
A Practical Treatise on Subaqueous Foundations,” 
by C. BE. Fowler, a well-known civil engineer prac- 
tising in the Northern Pacific States. This is really 
a third and much enlarged edition of an earlier work 
hy the same author published in 1898 under the title 
of “ The Cofferdam Process for Piers.” 

The authors of ‘‘ Foundations of Bridges and Build- 

ings’ confine themselves almost exclusively to 
American practice, and while their work is evidently 
designed for the use of engineering students, it is 
by no means elementary in character, and experienced 
engineers and contractors will find in it much that 
is of value and interest. Nearly two hundred pages 
of the volume are devoted to the subject of piles and 
pile driving. It may be said with truth that in no 
-ountry in the world has the practice of pile driving 
heen so widely developed in all its aspects as in the 
United States. Nevertheless, the authors are of 
opinion that the undesirable features of much of the 
pile driving in that country have been due ‘ as much 
to the assumption that the art of pile driving is so 
simple that the aid of science is not essential, as to 
ihe attempt of some engineers to base the art upon 
theoretical rules which fail to take into account 
many practical factors of the problem.’ This 
judgment is fully supported by the views of Mr. 
Fowler, who also devotes a considerable portion of 
his volume to the subject of piling work. Another 
reason for dealing exhaustively with this subject is 
the growing use of concrete piles, which will help 
to retain the dominant place that pile foundations 
have held heretofore among other classes of founda- 
tions. Although the authors limit their consideration 
of piling work in the main to the foundations of bridges 
(including cofferdams) and buildings, there is much 
that is equally applicable to piled structures for other 
purposes. Mr. Fowler, on the other hand, extends 
his treatment of the subject to piling work in con- 
nection with river and harbour structures such as 
jetties, wharves and walls, while he scarcely touches 
the subject of foundations for heavy buildings. which 
form an important feature in the work of Messrs. 
Jacoby and Davis. Otherwise the subjects dealt 
with in the two volumes are generally similar. The 
authors emphasise the distinction between two 
classes of bearing piles in foundation construction : 
* First, when the piles are driven through soft or 
fluid material into or to a stratum of firm or practi- 
cally unyielding material; second, when no hard 
bottom can be reached by any reasonable length of 
pile, and the friction of the pile in the ground is 
sufficient to support the load with safety. In the 
first case the pile receives little if any lateral support, 
and therefore acts as a column; while in the second 
case the true pile action occurs and the load is either 
limited by the adhesion of the ground to the surface 
of the pile or the compressive resistance of the material 
in the upper part of the pile.’ In both cases the con- 
ditions are dealt with in detaii and fully illustrated by 
examples from actual practice. 

In both volumes considerable space is devoted to 
descriptions and illustrations of contractors’ plant, 
not only fer pile-driving purposes but for other opera- 
tions connected with the construction of foundations. 
The particulars of piling plant are specially interesting 
and indicate the degree of perfection to which such 
appliances have been brought in recent years by the 
demand for rapid construction and the extended use 
of reinforced concrete and steel sheeting piles. Float- 
ing pile drivers have in exceptional cases been con- 
structed with 100ft. telescopic extension leads working 
within 100ft. fixed leads. So-called ‘track pile 
drivers ’’ for railway work have also been developed 
to a high degree of efficiency, and details are given 
of several types by Messrs. Jacoby and Davis. . The 
steam piling hammer which in various forms is now 
so largely used is the lineal descendant of Nasmyth’s 
steam hammer, which was, we believe, first used for 
piling purposes in 1845 in connection with the founda- 
tions of the Neweastle High-level Bridge. Steam 
hammers having a weight of 12,100 Ib. and a total 
downward force of 7800 lb. are now in common use 
in the United States. The advantages of the steam 
hammer over the drop weight are fully appreciated 
in America. In Chicago, where perhaps more piles 
are driven for foundations than in any other place 
in the United States, steam hammers are used almost 
exclusively. Some remarkable figures are given of 
rapid pile driving by steam hammers. On_ the 
foundations of the Cambridge Bridge over the Charles 
River the average day’s work for one crew was over 
100 piles per day of ten hours, while the highest 
number driven in a single day of nine hours was 212. 
The piles were about 40ft. long and the heads were 
driven with the aid of a follower to 18ft. below low 
water. The material penetrated was a hard clay 
below the upper stratum of softer material. The 
moving parts of the hammer weighed 5000 Ib. 

The use of a water jet for sinking piles or as an aid 
in driving has become so extensive that Mr. Fowler 
devotes a long chapter to the details of the plant and 
appliances used for the purpose and a full discussion 
of the best methods to employ. Messrs. Jacoby and 
Davis quote an instructive example of the use of the 
jet in shifting boulders out of the way of piles :— 
“At the Brooklyn anchorage of the Manhattan 





Bridge 2500 piles were driven about 40ft. long and 
14in. to 16in. diameter at the butt. Great difficulty 
was experienced in driving them on account of the 
numerous large and small boulders encountered and 
a thin stratum of hard pan that had to be penetrated. 
With the hammer alone test piles could be driven only 
8ft. to 10ft., but with the aid of a powerful hydraulic 
jet they could be driven to a depth of 40ft. When a 
boulder was encountered the jet was worked around 
its edges until it was moved aside or until it was under- 
mined and finally sunk to a position below the foot 
of the pile at its desired elevation. . . . Boulders two 
cubic yards in volume were sometimes displaced.” 

The formula known as ‘ Wellington’s,’ or the 
Engineering News formula, for the safe load on piles 
driven by a drop hammer and depending on side 
friction for support is :— 
2WH 
S+1 
where W is the weight of the drop hammer in pounds, 
H the height of fall in feet, provided the hammer falls 
freely, and S the average penetration in inches under 
the last few blows. According to Messrs. Jacoby 
and Davis the formula has been used more exten- 
sively in American practice than any other, and at 
present is widely adopted as standard, and Mr. 
Fowler also regards it as the most accurate. For 
steam hammers the formula is modified by substitut- 
ing 0.1 in place of the constant 1. The factor of 
safety obtained by the use of the formula is 6. 

On the subject of concrete and reinforced concrete 
piles English readers will find much that is useful in 
both volumes, but naturally many of the details of such 
construction which are described or illustrated are the 
development of American practice in directions 
which are not widely applicable in this country. The 
invention and use of the Raymond concrete pile in 
the United States in 1901, three years before the first 
introduction of the Hennebique reinforced concrete 
pile into that country, has resulted in the use of 
‘* cast-in-place ”’ piles of the Raymond, ‘‘ Simplex,” 
and other similar types becoming established to a 
larger extent than in any other country. On the other 
hand, ‘‘ pre-moulded ”’ reinforced concrete piles are 
now being used in America at a rapidly increasing 
rate, the adoption of such construction being favoured 
by the decreasing price of Portland cement and the 
rising price of suitable pile timber. Reinforced con- 
crete piles in the States are frequently tapered from 
butt to tip, copying the common American practice 
in timber piling. According to Messrs. Jacoby and 
Davis, both taper and parallel piles are in extensive 
use, and it would be difficult to say which form is 
more generally adopted in the States. When the 
pile is required to act chiefly as a column, the parallel 
form should, of course, be used. Incidentally it is 
interesting to note that the practice of moulding piles 
vertically is apparently growing in favour, as well as 
the use of steel-framed pile drivers in place of the 
usual timber frames on account of the increased weight 
of reinforced concrete piles. The use of the water 
jet in driving reinforced concrete piles is resorted to 
whenever possible, and very heavy hammers are 
sometimes used. The heaviest hammer built. prior 
to 1913 is said to be an Arnott double-acting hammer 
with a total weight of 28,000 Ib. and moving parts 
weighing 4000 Ib., to which must be added the steam 
pressure on the down stroke. 

Steel sheet piling was first used in the United States 
in 1901 in the foundations of a bridge at Chicago, 
and in the last few years many forms of such piling 
have been placed on the market and have been largely 
used, principally for cofferdam work. Several 
examples of large cofferdam construction by means of 
sheet piling are described, notably the Black Rock 
Harbour Lock cofferdam at Buffalo, where no less 
than 6589 tons of steel sheet piling were used in con- 
structing 6870 lineal feet of piling wall from 45ft. to 
50ft. high. 

In America timber is employed for the construction 
of all classes of caissons as well as for cofferdams and 
cribs. Not only’ box caissons, or cribs, and open 
caissons, but pneumatic caissons also are commonly 
constructed of timber, many of the larger examples 
of the latter class being elaborate and complicated 
structures. Reinforced concrete is now being utilised 
in America, as in other countries, to an increasing 
extent in the construction of all forms of caisson, but 
cast iron and steel have not been so generally used for 
this purpose in America as in Europe. 

In both the volumes under review those interested 
in the subject will find numerous examples and full 
descriptions of caisson, cylinder and cofferdam con- 
struction. Mr. Fowler does not confine himself to 
American practice, but also describes several interest- 
ing examples of European work, including the large 
caissons used in constructing the Antwerp quay walls 
in 1907-8. A valuable feature of both volumes is 
the wealth of description of practical details of con- 
struction and what may be described as “‘ contractor’s 
wrinkles.’’ Not the least interesting section of Messrs. 
Jacoby and Davis’ book in this respect is a chapter 
contributed by Mr. T. K. Thomson, an American 
engineer who has specialised in foundation construc- 
tion, on “‘ Pneumatic Caisson Practice.” 

The mass of detail contained in these volumes is 
so great that it is impossible within the limits of a re- 
view to more than touch upon a few of the interesting 
sections. Thus, on the subject of frictional resistance 
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in caisson sinking, Messrs. Jacoby and Davis give 
details of the sinking of forty-four piers in pine bridges, 
the general average of the skin friction being 554 Ib. 
per square foot—not inch as misprinted on page 327 
—and mentions the very large value of 1912 lb. per 
square foot as a record. ‘his figure is not included 
in the average figure given above; and was reached 
in sinking a caisson for the swing bridge at Black Rock 
Harbour on the Niagara River in 1910, the material 
being a very sticky red clay. 

The chapters devoted by Messrs. Jacoby and 
Davis to foundations of buildings naturally deal, 
in the main, with the “skyscraper” of New 
York and Chicago. In New York the pneu- 
matic caisson has been applied extensively in this 
connection, not only in foundations of new buildings, 
but in underpinning existing buildings. They say : 
““ Two conditions occur there which require this form 
oi foundation. First, the necessity for carrying the 
column loads to bedrock ; and secondly, the presence 
of quicksand over the rock. Both the height of the 
buildings and the magnitude of the column loads 
make it imperative to found the piers on a very hard 
arid unyielding stratum, preferably bedrock, since 
any irregular settlement is exceedingly dangerous and 
difficult to remedy in tall buildings. The presence of 
quicksand makes sinking to bedrock very-- difficult 
by other methods than that of the pneumatic caisson, 
due to the tendency to flow into the excavation ; 
while it is especially dangerous in the lower part of 
Manhattan Island, due to the liability of undermining 
adjacent building foundations, many of which rest 
on shallow foundations. The only disadvantage of 
the pneumatic method is its high cost, but this is 
fully justified where the security of very expensive 
buildings is at stake.”” The authors state that pro- 
bably the best record ever made in caisson sinking 
was the placing of eighty-seven caissons all-over 75ft. 
in depth in sixty days. These were placed for the 
foundations of the Trinity Annex and U.S. Realty 
Buildings by the Foundation Company of New York 
City. 

Brief reference is made to reinforced concrete raft 
foundations for large buildings, and it would seem that 
this form of construction has not up to the present 
been resorted to in America to the same extent as in 
this country. 

The chapter on underpinning buildings is an 
interesting account of such work on a scale which in 
England is rarely met with, but is common enough 
in a few cities of the United States, notably New York, 
Chicago and Boston. In New York the subways 
and the modern “ skyscraper,” with its foundations 
carried far below those of surrounding structures, 
have compelled the placing of new and deeper founda- 
tions for many buildings. Some of the underpinned 
buildings have wall loads as high as 45 tons per lineal 
foot and column loads of 300 tons or more. 

Among the other subjects dealt with by Messrs. 
Jacoby and Davis are the design of masonry and 
concrete bridge piers, bridge abutments, the applica- 
tion of cement grouting to foundations, borings and 
boring tools, and a good résumé of the subject of the 
physiological effects of compressed air and the pre- 
vention of caisson disease. A lengthy bibliography 
of engineering literature on the subject of foundations 
is appended to the volume, but as this contains, 
with few exceptions, only references to American 
publications, its usefulness to the English reader is 
somewhat restricted. Useful features of Mr. Fowler’s 
volume, in addition to those to which reference has 
already been made, are chapters on diving and divers, 
pumping and dredging plant, cement and concrete, 
and timber preservation. Very full and detailed 
particulars are given of estimates for and costs of 





certain works, and a number of useful specifications : 


of plant, materials and permanent work are added in 
an appendix. It seems almost ungenerous to turn 
to fault-finding in reviewing a book of such undoubted 
value as Mr. Fowler’s is, but we cannot help expressing 
the opinion that the chapters he devotes to foundations 
for dams, sea walls, breakwaters, docks and locks are 
not up to the level of the remainder of his work. 





SHORT NOTICES. 

The Motorist’s Workshop. London: The Temple Press, 
Limited. Price 1s.—This is a handbook for amateur 
mechanics, describing all the essential operations in con- 
nection with metal working from the point of view of the 
motorist, light car and cycle car owner, and motor cyclist. 
The book is full of useful hints and should, we think, 
prove a great help to those who desire to undertake 
repairs to cars and cycle cars and motor bicycles. The use 
of tools and the correct methods of accomplishing motor 
repairs can, of course, only be properly acquired by 
experience in engineering works. Still, with the aid of a 
simple book like the one before us a man of average 
intelligence and with mechanical instincts should be able 
to carry out many of the most simple repairs necessary 
in connection with motoring. 

Tables Annuelles de Constantes et Données Numériques de 
Chimie, de Physique et de Technologie. London: J. and A. 
Churchill. Price 28s. 6d. net.—In spite of the outbreak 
of war the third annual volume of this monumental and 
valuable work has recently been published. As our 
readers are aware, it is produced by an international com- 
mittee appointed in 1909 by the seventh Congress of 
Applied Chemistry. Year by year the committee collects 
and publishes the results of original research work and 
investigation in all branches of the exact sciences. The 
volume now before us relates to the year 1912, and follows 
the same general scheme of classification adopted in the 
two previously issued volumes. 
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A LARGE STEAM SHOVEL. 


THERE is in operation in the limestone quarry of the 
Aberthaw and Bristol Channel Portland Cement Company, 








with iron and steel castings. The floor is formed of thick 
plating;riveted to the upper flanges of the beams. It 
arranged all round the machinery so that access to the 
latter is easy, and is extended at the back so as to form a 
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Fig. 1—FOUR-WHEEL BOGIE OF STEAM SHOVEL 


Limited, at Aberthaw, Glamorganshire, a very large steam 
excavating shovel. This machine, which was supplied 
by Ruston, Proctor and Co., Limited, of Lincoln, we 
recently had an opportunity of seeing at work, and we 
were much struck not only by the performances which 
we witnessed but by the excellent record as regards cost 
of repairs which has been experienced since the digger was 
put to work about a year ago. The rock it is handling 
is a very hard limestone interstratified with clayey 
matter, which in an unbroken state is particularly difficult 
to deal with. In its ordinary everyday work the machine is 
not called upon to excavate untouched ground, for blasting 
is resorted to, and this, while principally intended to ex- 
pedite the operations, at the same time materially eases the 
work of the digger. On the occasion of our visit, however, 
we were enabled to witness the machine at work on ground 
that had not been blasted, and we may say that it per- 
formed its task well. Indeed, we believe that when first 
installed it did all the excavating itself, blasting only 
being resorted to later. The machine is illustrated by the 
drawings in our Supplement and by the engravings on 
page 358. 

3efore going on to describe this interesting machine, 
we may state that the firm of Ruston, Proctor has had a 
long experience in the design and construction of exca- 
vators. It commenced operations in this line in 1875, 
and by way of extending its sphere of operations it has 
recently purchased the whole of the excavator business, 
drawings, templates, and patents of Whitaker Brothers, 
of Horsforth, Leeds, and is therefore in a better position 
than ever to supply this class of machinery. The firm had 
the foresight to anticipate the use which would eventually 
be made of large excavating machines in connection with 
the quarries from which cement works draw their supplies 
of raw materials, and was, as a fact, before its time in this 
respect. Long before the cement manufacturers had 
allowed themselves to realise that the less hand labour 
they employed the less the final product would cost 
them, the Lincoln firm was prepared to supply 
the necessary gigantic diggers. Not that it must be 
taken that such machines are only suited to this purpose ; 
on the contrary, they may be employed wherever hard 
digging or excavating has to be carried out. 

The firm builds diggers in sizes varying from an overall 
weight of 20 tons to an overall weight of 78 tons, and it 
is a machine of the latter size which we illustrate. The 
main frame has four heavy I beams, which are reinforced 


driving and stoking platform. The front part of the 
machine, on which, of course, fall the major portion of the 
stresses set up when the machine is at work, has been 


one another so as to form what is practically one solid 
piece. The A frame the above engraviog—is, of 
course, for supporting the jib. It is built up of heavy 
section mild steel, and the casting on which it rests extends 
right across the full width of the framing and is secured to 
the I beams, bogie bolster castings, and jib pivot by n 
less than eight large turned bolts and over thirty bolts 
of smaller size. The legs of the frame are square in section 
and they fit into the casting at the bottom and into a ca 
steel top pivot casting at the upper end, the ends of th 
legs being forged and connected to the castings by mean 
of heavy turned bolts and pins. The whole forms a sound 
and serviceable job. 

The frame mounted on two four-wheeled 
Fig. 1. These are, as will be seen, of the diamond 
type, and heavy compression springs are used to absor} 
the digging and _ travelling We understand 
that it has not been necessary to renew one of these springs 
during the whole time the machine has been in operation 
The machine is self-propelling, and the travelling motion 
is transmitted from the main engines, which will be 
referred to later, by means of flat link chains gearing on to 
sprocket wheels, one of which is fitted on one axle of each 


see 


bogies 


is 


see 


stresses. 


bogie. 

To give stability to the machine when it is digging 
jack arms are provided, as will be seen in the illustrations 
They are of strong design. The upper compression mem 
bers are of heavy I section and are of cast steel. The 
thrust due to digging is taken through them to a steel 
casting, which fits into the end of the A frame casting by 
means of a turned spigot. The lower end is provided with 
a steel nut and jack screw. The tension members consist 
of mild steel bars with the ends swelled out to take the 
turned pins by which they are connected at the one end 
to the lower end of the jack arms and at the other end to 














In this portion the castings are 


made specially strong. 


all of Siemens-Martin steel, and they are bolted not only | 


| to the main beams which form the framing, but also to 





Fig. 2—HOISTING CLUTCH ACTUATING MECHANISM 


| the bogie bolster castings. When the tension members 
are uncoupled, the jack arms can be swung alongside the 
machine so as to reduce its width when travelling. 
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THE APPARATUS EMPTYING 


Three distinct sets of engines are provided. First of 
all, there are what are termed the main engines, which 
are used for hoisting and travelling. Then there are the 
slewing engines, and finally the racking engines. The 
inain engines are of the horizontal type, and they are 
arranged on the main frame. They have two cylinders, 
each 10in. diameter by I4in. stroke, and they are pro- 
vided with link motion reversing gear. Heavy fly-wheel 
crank dises are fitted to ensure steady running. The 
hoisting gear is driven through an outside band friction 
clutch—see Fig. 2—which is operated by a steam cylinder 
bolted to one of the main drum bearings. The piston-rod 
is connected by means of a bronze coupling to a thrust 
spindle working centrally in the drum shaft, which is 
hored to receive it. The motion is then taken through a 
series of levers from the drum shaft to the spur wheel 
and to the friction band, which is lined with special 
friction fibre. The friction band can be adjusted 
by means of screws so that the clutch will slip 
when subject to excessive shocks. This gear, though 
wonderfully sensitive, is extremely powerful. It will 
transmit the full power of the engines and lift a load of 
over 30 tons. At the same time the friction band pro- 
vides a safety device which will slip in case of an overload. 
The clutch can be operated while the engines are running. 
The hoisting drum is grooved to take a chain and is fitted 
with long brass bushes. The clutch is bolted to one end 
of the drum and a brake race to the other. The brake 
band is lined with renewable hardwood blocks. The 
spur gearing is of forged steel with machine-cut teeth. 

The slewing engine also has two cylinders, these being 
7in. diameter by 7in. stroke. It is mounted on the main 
framing between the main engines. The working and 
reversing are both controlled by a single lever connected 
to a change-over valve. The drum of the slewing gear is 
mounted practically centrally on the frame, and has 
grooves turned upon it to receive twin wire ropes by which 
the jib is moved. A train of cast steel spur gearing is used 
to transmit the power from the engines to the drum, the 
transmission of slewing power to the jib being then com- 
pleted by the wire ropes, which pass from the drum round 
the jib turntable, these ropes being anchored to the foot 
of the jib. All the levers and valves are balanced so as 
to make the operation of this part of the machine as 
quick and easy as possible. 

The racking engine, which controls the bucket arm and 
the reach of the bucket, is practically a duplicate of the 
slewing engine and is mounted on the jib, steam being 
supplied through a flexible joint. The jib itself is made 
of oak reinforced on all sides by mild steel plates. Heavy 
mild steel plates and angles are riveted to the top of the 
jib to carry the chain pulleys and take the jib tension 
stays. A mild steel base-plate is also fitted under the 
racking engines. The bolts for both the racking bearings 
and the engine are taken through to the underside of the 
jib, thus making a very rigid job. The jib turntable is 
constructed of mild steel plates and angles, into which a 
steel casting is fitted to receive the foot of the jib. The 
bucket arm is, like the jib, built of oak reinforced with 
steel plates, and the racks and connections to the bucket 
are of cast steel. The body of the bucket itself is con- 
structed of heavy mild steel plates and angles. Steel 
castings are fitted to receive the bucket arm, bale, and front 
braces. The digging teeth are carried almost to the full 
depth of the bucket. They have mild steel shanks pro- 
vided with renewable manganese steel points, and fitting 
on to a heavy renewable lip-plate; they can, we are 
informed, be renewed in half an hour. The racking gear 
is operated by a duplicate set of spur gearing driven direct 
from the racking engine crank shaft. The racking shaft 
which carries the spur wheels and rack pinions is pro- 
vided with squares instead of keys, so as to avoid stoppages 
caused by keys working loose. 

The boiler, which supplies steam to all three engines, 
issmounted centrally on the main framing just over the 
rear bogie. It is of the locomotive multitubular type, which 
possesses special advantages for this particular kind of 
work. The working pressure is 125 Ib. per square inch. 
The steam for the three engines is taken from the steam 
dome by separate pipes, each of which is provided with a 
stop valve in addition to the usual regulator valves. To 
reduce the fuel consumption and to eliminate the stresses 
set up when cold feed-water is used, a feed-water heater, 
which utilises the heat contained in the exhaust from the 
engines, is installed. It raises the temperature of the 
feed-water to about 212 deg. Fah. The boiler is fed by a 
duplex pump. There are two water tanks, one on each 
side of the boiler, each having a capacity of 750 gallons. 
The whole of the machinery, with the exception, of course, 
of the jib and racking engine, is well boxed in, the housing 
being provided with sliding and swing doors and a corru- 


A CESSPOOL 





gated roof, not only as a protection against bad weather, 
but against flying material during blasting operations. 

We witnessed this machine in operation for some con- 
siderable time, and we were struck not only, as we have 
said above, with the manner in which it was doing its work, 
but with the facility with which it was being manipulated. 
The cement company’s driver was undoubtedly an 
expert, but the ease with which he was directing the 
movements of the ponderous machine and the almost 
delicate accuracy with which he was making it do exactly 
what he wanted could only be possible with an exceedingly 
well-designed machine and with perfect controlling 
mechanism at command. 








APPARATUS FOR EMPTYING CESSPOOLS. 





‘THe drainage of large residential areas by means of 
cesspools is still greatly in vogue in districts where dwell- 
ings are much scattered and where a system of main 
drainage would be too costly to be borne by a local rate 
on the value of the property. 

Cesspool is a word of ill omen to many folk, who think 
it necessarily implies a want of proper sanitation, but that 
it need not be so, provided that proper precautions are 
taken is shown by, say, the health statistics of such a 
thickly populated city as Rochester, which is entirely 
drained by cesspools constructed in the chalk formation 
of the Medway estuary, through the fissures of which the 
liquid distributes itself, leaving the semi-fluid matter 
behind to be removed by wheeled vehicles. An entirely 
different set of circumstances obtains in a large portion 
of the area administered by the Eton Rural District 
Council, which has an equally clean bill of health. There 
there is a clayey subsoil and the cesspools have to made 
water-tight. The secret of the successful sanitation of 
such a district as that is in the systematic emptying of 
these water-tight cesspools into which all the domestic 
water supplies are drained, so that the process involves 
the carting away of large volumes of liquid having solid 
matter in suspension of an offensive nature. 

We illustrate this week an apparatus for the removal 
of sewage of this character that Messrs. Merryweather, of 
Greenwich, have just delivered to the Eton Rural District 
Council for use in the parishes of Langley and Colnbrook. 
The vacuum system is employed—that is to say, a partial 
vacuum is set up in a cylindrical tank that is connected 
to the cesspool by a non-collapsible and flexible pipe of 
sufficiently large diameter to allow of the passage of semi- 
fluid matter without the risk of temporary stoppage. 
The vacuum is obtained by a portable air pump driven by 
a petrol motor, and the foul air exhausted from the pump 
cylinders is delivered beneath the fire-grate of a portable 
stove, where it is disinfected and deodorised before passing 
out into the atmosphere through the uptake. With such 
a system as this it will be seen that the contents of a cess- 
pool are never allowed to come in contact with the atmos- 
phere from the time they enter the suction pipe until they 
are distributed on the site of disposal. 

Two vans are used, each having a cylinder capacity of 
350 gallons. The suction piping is 4in. internal diameter 
and is made up of alternate 10ft. lengths of flexible rubber 
and light steel piping with gun-metal screw couplings. 
The petrol air pump has a single cylinder petrol motor 
of 2 brake. horse-power, the pump being of the double- 
cylinder single-acting reciprocating type, and rubber disc 
valves are used, so that should any gritty matter find its 
way into the valve chambers temporarily no leakage 
would occur. The pump is driven through a toothed 
wheel speed reducing gear running in an enclosed gear- 
case, and the whole is arranged on a light steel carriage 
which also carries the cooling and petrol tanks, tool-box 
&e. 

The contents of the cylinders have a certain fertilising 
value and are distributed on to the agricultural land 
throughout the district, a special spreader being fitted 
to the rear of the outlet valve to distribute the contents as 
evenly as possible. Our illustrations show the apparatus 
both emptying a cesspool and discharging the contents 
of its cylinder. In the first illustration the portable petrol 
air pump will be observed on the left-hand side, with 
its exhaust pipe connected to the bottom of the portable 
stove. 

The firm also makes self-propelled cesspool exhausters, 
but for a district in which the cylinders have sometimes 
to be taken over very soft land horse traction is, in most 
cases, found to be the most convenient. 











DISCHARGING CONTENTS ON TO LAND 


THE LESSON OF THE QUEEN ELIZABETH.* 


THE successful forcing of the Dardanelles by the Allied Fleet 
is giving much food for thought to the ordnance officers who are 
responsible for our coast fortifications. When these great 
defensive works were planned by the Endicott Board some 
twenty years ago, and later revised by a board under the Taft 
Administration, the present realisation of the controlling power 
of large calibre and great range had not been reached. Theo- 
retically, these things were well understood, but the consensus 
of opinion—perhaps, to be more correct, we should say the con- 
trolling opinion—in the Board of Ordnance of the United States 
Army, was in favour of using nothing larger than a 12in. gun 
with a muzzle velocity of from twenty-two to twenty-five hundred 
feet per second. . 

The Endicott Board, it is true, made provision for mounting 
a certain number of l6in. guns, but only one of these—a type 
gun—was made and tested ; and so satisfied was our Ordnance 
Board that a 12in. rifle of moderate velocity would prove 
sufficient to reach and penetrate the armour of any enemy’s 
battleship, that the l6in. gun, after firing a few rounds, was 
permitted to lie on its temporary mount at the Sandy Hook 
proving ground for a great many years, where it was regarded 
as something of a white elephant. Only recently has this 
powerful gun been provided with a mount and shipped to 
Panama, there to take its place as the most powerful gun in 
the canal defences. The 12in. coast defence gun fires a 1000 Ib. 
shell, with a muzzle velocity of twenty-five hundred feet per 
second, and its extreme range, as governed by the maximum 
elevation which can be given to the piece on its disappearing 
mount, is about thirteen thousand yards. 

Some ten years ago the Board of Ordnance determined to 
raise the calibre of our heavy coast defence guns from 12in. to 
l4in. Had the velocity been maintained at the twenty-five 
hundred feet per second mark attained by the 12in. gun, our 
fortifications would have been armed with a piece of greater 
range and far greater striking energy at the distant ranges than 
the 12in. gun ; but, unfortunately, the Chief of Ordnance deter- 
mined to sacrifice the power and range of the gun to its longevity, 
and in the endeavour to reduce erosion he lowered the velocity 
of the new l4in. gun from twenty-five hundred to twenty-two 
hundred feet per second—thus, at a stroke, sacrificing both the 
range and the energy of what otherwise would have been a very 
fine and thoroughly up-to-date gun. 

The ranging power of our coast defence guns is seriously 
curtailed by the limited maximum elevation of which they are 
capable. With the exception of twenty-nine, which are on bar- 
bette mounts, the whole of our one hundred and thirteen 12in. 
guns are mounted on the Buffington-Crozier disappearing gun- 
carriage ; and for reasons which are not quite clear to us, 
although we have heard that it’ was in order to lessen the racking 
effects of the recoil, these mounts permit the guns to be given 
the very limited maximum elevation of 10 deg.—a fatal error, 
for which the whole of our coast fortifications are now paying 
a heavy penalty in finding themselves utterly outranged by the 
heavy guns of the latest foreign warships. As matters now 
stand, the maximum range of our 12in. guns, with a 1000 lb. 
shell, is thirteen thousand yards. By a change in the carriage, 
increasing of the elevation to 15 deg., and reducing the weight 
of the shell to 700 Ib., it would be possible to cover eighteen 
thousand yards, but this, of course, would involve lower pene- 
trating power and a much smaller bursting charge in the shell. 

At the time when Gen. Crozier introduced the l4in. gun and 
made what seems now to have been the fatal error of reducing 
the velocity to twenty-two hundred feet per second, the Scientific 
American protested bitterly against a policy of sacrificing range 
and hitting power in order to lengthen the accuracy life of the 
gun. The General pointed out to the writer at that time that 
the lower velocity was compensated for by the greater weight of 
the shell, and that the hitting power of the new I]4in. was some- 
what greater than that of the 12in. high-velocity gun. We then 
thought, and we now think, that it was nothing less than a 
calamity, that when introducing the big I4in. guns, the high 
velocity of the 12in. gun was not adopted or even that the 
velocity was not raised to twenty-six hundred feet—which is 
the standard velocity for the Navy I4in. guns ; for in that case 
our coast fortifications, and especially the latest works of this 
kind, as at Panama, would be in a position to-day to match gun 
with gun and range with range against any foreign ships that 
are afloat on the high seas. 

As a matter of fact, we learn that in the attack on the Dar- 
danelles the latest British dreadnought Queen Elizabeth reduced 
one of the strongest forts in the Narrows of the Dardanelles from 
a distance of twenty-one thousand yards, or over eleven and 
a-half miles. Had the Queen Elizabeth been attacking Fort 
Hancock at Sandy Hook, she could have taken position and 
steamed to and fro eight thousand yards outside the maximum 
range of the 1000 Ib. shells of the 12in. batteries, and proceeded 
to drop her 1ldin. shells into the open emplacements of the rifles 
and even into the sunken pits of the mortar batteries. 

But the Queen Elizabeth is not the only ship afloat that could 
reduce any of our coast fortifications without the slightest risk 
to herself; for practically all of the dreadnoughts of foreign 
Powers could do the same thing. If the reader doubt it, we in- 
vite his attention to an article on the North Sea fight, in which 
we give a diagram showing the maximum range of the armour- 
piercing guns carried in the German fleet ; and from this we 
learn the disconcerting and truly amazing fact that because of 
the high velocity ana wide range of elevation of the German guns, 
it would have been possible, had hostilities occurred with that 
country, for the German armoured cruisers, such as the Scharn- 


* Scientific American, March 20th, 1915. 
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: 
horst, Gheisenau, and Bluecher, to have covered any of our coast 
fortifications with a rain of high-explosive shells from a distance 
of twenty-two thousand yards, or over twelve miles. Had they 
used their dreadnoughts they could have done the same thing 
from a distance of twenty-six thousand yards, or six or seven 
miles beyond the maximum distance to which the guns of our 
coast fortifications could throw their 1000 Ib. projectiles. While 
bombarding the forts, the ships would be hull down at these 
ranges ; but the aeroplanes, and observation by other ships, 
would make it perfectly possible in reasonably clear weather 
accurately to direct the bombardment. 

As we said at the outset: There is food for thought in all this. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


April Quarterly Meeting and Record Prices. 

The April quarterly meeting of the Staffordshire 
and Midland iron trade was held in Birmingham to-day 
(Thursday). There was a large and animated attendance, 
buyers and sellers being present from the other ironmaking 
districts throughout the kingdom, the West of Scotland 
included, and business was good. The meeting assembled 
under remarkable circumstances, and there was a good 
deal of excitement. Staffordshire marked bars on April 
Ist had been advanced 10s. per ton, making a total rise 
in the course of a single month of £1 per ton (the previous 
advance taking place on March Ist), coal and slack were 
25 per cent. to 50 per cent. above the prices of a year ago, 
hard cokes for the blast furnaces 75 per cent. great>r, 
and many other raw materials in proportion. Compared 
with the prices current immediately before the war values 
of manufactured iron showed an increase in respect of 
marked bars of £1 10s. per ton; unmarked, or merchant, 
bars, £2 5s. to £2 12s. 6d. per ton ; common bars, for nut 
and bolt making and similar ordinary purposes, £2 2s. 6d. 
to £2 5s. per ton ; hoops, iron or steel indifferently, no less 
than £3 5s. to £3 10s. per ton: and tube strip, as much as 
£2 12s. 6d.to £3 per ton. It is astonishing what advances 
have been established in pig iron since war broke out. 
Midland pigs have gone up most, the advance in Northamp- 
and 


ton forge iron being as much as £1 per ton, 
Derbyshire forge pigs 17s. to £1 per ton. Staffordshire 


part-mine iron have added 15s. to 17s. 6d. per ton to the 
level at which it stood at the end of last July, and Stafford- 
shire common forge iron 13s. 6d. to 14s. 6d. per ton. In 
the eight months which have intervened steel has estab- 
lished the following increases: Sections and angles, 
£3 7s. 6d. to £3 10s. per ton; joists, £2 5s. and plain 
plates, £3 7s. 6d. to £3 15s. In the raw steel business 
prices have augmented as follows: Bessemer bars and 
billets of native make, £2 7s. 6d. to £2 10s. per ton, and 


Siemens qualities, £2 5s. to £2 12s. 6d. per ton. All this 
is very remarkable. 
Advance in Staffordshire Marked Bars. 
It was fully realised that a revision of the 
marked bar standard could hardly have been post- 
poned beyond the date of the quarterly meeting, 


but the announcement on April Ist that the list houses 
had decided upon immediate action took the market by 
surprise. Increased costs of production forced makers 
to the conclusion that they could not afford to book any 
more orders at the £9 10s. basis,and a 10s. advance was 
therefore resolved on. All along there has been a laudable 
anxiety by the marked bar makers to avoid any steps 
which would tend to excitement and an unhealthy 
inflation of prices. Unquestionably the present increase 
is entirely justified. Indeed, if the makers of marked 
bars had chosen to follow the market developments as 
regards other departments of the bar trade the two ad- 
vances which have been made this year would have been 
much more considerable. The new standard for bars 
becomes £10; crown bars of second quality, £9 10s. ; 
marked bars of John Bradley and Co., £11; black sheets, 
doubles, £10; hoops, £10 to £10 10s.; angle iron, £10; 
and boiler plates, £11 to £11 10s., and on to £11 15s. per 
ton. L.W.R.O. crown bars become £10 12s. 6d.; 
best qualities, £12; best best, £13 10s.; and treble best, £15 
per ton. Earl Dudley’s *‘ Hurst’’ brand of crown bars 
become £9 10s., ordinary qualities; best, £10; best best, 
£10 10s.; and treble best, £11 10s. per ton. The John 
Bagnall brand of bars is quoted £10; and ‘* Mitre” and 
** Gold’s Hill” brands. £9 per ton. Messrs. Noah Hingley 
aad Sons’ * Lion” brand is now £10; and B.B.H. bars, 
sieets and hoops also fully share in the advance. The 
rse of 10s. per ton declared on Saturday makes a total 
increase since the war began of £1 10s. per ton on best 
iron of all descriptions. When the war broke out the 
basis quotation for bars was £8 10s., and £9 2s. 6d. for the 
Earl of Dudley’s brand. In August the basis appreciated 
to £9, a month ago there was a further rise to £9 10s., and 
now the standard of all the leading houses is fixed at £10. 
The addition now made to the standard, raising the basis 
to £10, leaves it still below the normal in comparison with 
unmarked bars. South Staffordshire merchant bars at 
to-day’s quarterly meeting realised £8 15s. to £9, whilst 
North Staffordshire houses and those of Lancashire and 
Yorkshire were quoting £9 to £9 5s., and even more. 
Nut iron realised £8 5s. and bolt iron £8 10s. The mills 
in this district are running perhaps three-fourths time. 
A larger output would probably be absorbed, but there 
is still great irregularity in the delivery of coal, and a 
continued shortage of supplies. There is a considerable 
amount of activity in gas strip, and manufacturers are 
able to command about £8 15s. Less money would be 
taken to secure good orders; on the other hand £9 is 
asked for district delivery where small lots are concerned. 








A good deal of tube is being called for in connection with 
the war. 


Iron Trade Wages Board Return. 


The result of the Midland Iron and Steel Wages 
Board’s ascertainment for January and February has come 
as a surprise to a good many in the iron trade. It was 
thought the selling prices current in the early part of the 
year would have given the ironworkers a substantial rise 
in wages. Instead of that the average selling price is 
returned as only £7 8s. 9d., or only 7.26d. more than 
from the November-December business. l[ronmasters are 
justified in taking some credit to themselves for this 
result, however disappointing it may be to the men. 
It shows clearly that during the period of a rapidly ad- 
vancing market they fulfilled contracts made when 
prices were very much lower. Although there have 
been some complaints in certain sections of the market of 
producers repudiating their obligations, on the whole the 
trade is thoroughly well maintaining its best traditions. 
One main reason for the exceedingly small advance shown 
in the net selling price is that there was a heavy fall in 
angles and tees, the average for January and February 
being £7 8s. 10d., as compared with £8 Os. Id. in the two 
preceding months. Taking all classes of material the aver- 
age was £7 8s. 9d., against £7 8s. ld. in November and 
December. The output showed a satisfactory expansion, 
being 30,553 tons from the works of the 17 selected firms 
against 28,077 in the previous period. Puddlers’ wages 
will continue at 10s. 3d. per ton, reckoning the extra 
allowance of 6d. per ton granted three years ago. Although 
the ascertainment undoubtedly comes as a disappointment 
to the workers, they will do well to remember that they 
frequently receive high wages long after the market has 
receded from the high level on which their rates are based. 
Also there is a good time coming when the present prices 
have become operative on outputs. It is not at all un- 
likely that the next two or three ascertainments will 
advance iron and steel workers’ wages 7} per cent., or 
10 per cent. on the rates now current. 


The Steel Trade. 

The activity of steel is accentuated and inquiry 
is strong. Some big consumers have been sounding the 
market with regard to contracts to cover twelve months. 
Some houses are so full up that they will not look at 
business at even the Association standards of 10s. per ton 
increase fixed last week. There are firms which are quoting 
as much as 10s. above the basis. These figures are only 
being conceded in cases of emergency, however. Current 
values of sections and angles are £9 7s. 6d. per ton, joists 
£9 and plain plates £9 10s. to £10. At the beginning of 
August last prices were :—Angles, £5 17s. 6d. to £6; 
joists, £6 15s.; and plain plates, £6 2s. 6d. to £6 5s. per 
ton. In the raw steel, or half-product, market native 
prices rule firm, with a good demand despite increased 
calls for American supplies. Bessemer bars and billets 
are quoted £7 to £7 5s., compared with £4 12s. 6d. to 
£4 15s., the prevailing rates before the war; and’ Siemens 
bars and billets, £7 to £7 10s., as against £4 15s. to £4 17s. 6d. 


Black and Galvanised Sheets. 

The market report from the galvanisers records 
continued slackness. Demand from South Africa is 
improving slowly, but there is comparatively little being 
done on account of the West Indian markets, and the 
Scandinavian season is drawing to a close. The Govern- 
ment is buying in driblets. Values remain stationary at 
£14 for good lines for export and £14 10s. for the home 
trade. There is some stringency in the black sheet branch 
owing to the high price of steel sheet bars. Bessemer bars 
are difficult to get, and in these first sellers have pushed 
up prices appreciably. Business is stated to have been 
done at as much as £7 5s., and even occasionally £7 10s., 
for Bessemer and Siemens bars. The effect is to drive up 
the price for black doubles to £10 as minimum. Some 
sellers will not do business under £10 10s. Current prices 
of galvanised sheets exhibit an appreciation of £3 5s. to 
£3 10s. per ton when measured against the figures ruling 
at the end of July last, while a comparison of black sheet 
values shows a gain of £2 5s. to £2 15s. per ton. The 
exact figures prevailing at the end of July were £10 15s. to 
£11 per ton for galvanised sheets and £7 15s. for black 
sheets. 


Pig Iron Market. 

In the pig iron market high prices are still being 
paid. There is a disposition to regard some of the higher 
figures quoted as indicative of a decision on the part of 
smelters to await developments rather than as reflecting 
the actual strength of the market. South Staffordshire 
common forge was quoted at 63s., part-mine at about 65s., 
best all-mine forge at 82s. 6d. to 85s., best all-mine 
foundry at 90s., and cold blast at 130s. Northampton- 
shire makers put their minimum at 66s. 6d., but this 
possibly might have been modified if a good order had 
offered. Derbyshire brands were 69s. to 70s. -It is 
interesting to note the details of pig iron values prevailing 
on the Birmingham Exchange just prior te European 
hostilities. Northampton forge pigs were then being 
quoted 48s. to 50s. per ton, Derbyshire pigs (forge) 51s. to 
52s., Staffordshire part-mine iron 50s. per ton, and Stafford- 
shire common forge 48s. to 49s. per ton. The fuel shortage 
continues almost as acute as ever. Hard coke especially 
is most difficult to get, despite the high prices now ruling. 
Coalowners find it pays them better to dispose of their coal 
at current rates than to send it along to the coke ovens. 


North Staffordshire Trade. 


Business in finished iron in North Staffordshire 
is stronger, and there has been a further all-round advance 
in prices. There has been another advance in the prices 
of crown bars and plates. One of the largest firms is 
understood to be still prepared to quote £9 and £10 per 
ton respectively, but generally prices are firmly held at 
£9 5s. and £10 5s., and in some cases £9 10s. and £10 10s. 
are demanded. There has been a further increase in pig 
iron values. There is no diminution of activity in steel. 
Most of the works in this district have run right through 
the holidays in order that there may be no delay in the 
execution of urgent war orders. The ironworkers only 





closed down until Tuesday night. Coalowners generally 
are quite satisfied with the loyal response of the miners to 
the call for very short holidays. 


The Engineering Trades. 


There has been no general commandeering yet 
of factories and plants by the Government in Birmingham 
and the surrounding districts, but more and more of the 
manufacturing resources are being applied to war material, 
During the week a number of local firms, particularly jin 
the motor and engineering trades, have been given to 
understand that the Government requires still more of 
their output, and repairs departments and premises in 
which civil work was being done have been, or are to he, 
turned over to military production without further delay, 
Manufacturers with reluctance relinquish what is to-day 
almost a protected market, and turn down the orders which 
come from overseas. On all hands one hears that Govern- 
ment orders are not carrying any extravagant profits, | ut 
manufacturers are receiving a fair remuneration for their 
output. As they become more used to the new business 
there is much less loss from the high percentage of rejcc- 
tions by Government inspectors which so alarmed = con- 
tractors in the early days of the war. The majority of the 
trades in Wolverhampton and district are still engaged 
upon an exceedingly large output of military work, 
ranging from aviation engines, motor ambulances, aid 
transport lorries to soldiers’ water bottles. It is officially 
stated that there are 7000 men engaged upon this work in 
Wolverhampton, but there is still a shortage of skilled 
labour. The engineering shops of Coventry of all kinds 
are working their utmost to keep up with Governmeiit 
demands for ordnance, motor trolleys, shells, &c., but 
there is a dearth of skilled men. So far no works have 
been taken under official control, but Government i 
spectors are making inquiries which betoken early action 
in this direction. In a short time there will be a demand 
for women and girls for ammunition work. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Prices Still Rising. 

Since our last report the holidays have inter- 
vened, and the market, although by no means featureless, 
has developed a strong tendency in pig iron. All descrip. 
tions are higher on the week. There is still much difficulty 
in obtaining deliveries owing to the Government pressure 
on the railways. Steel and steel products all show higher 
figures. Manufactured copper does not show much 
change, but tough ingots and best selected are lower. 
Sheet lead steady. English tin ingots lower. 


Quotations. 

Lincolnshire No. 3 foundry, 75s. 6d.; Stafford- 
shire, 74s.; Northamptonshire, 70s.; Derbyshire, 72s. 6d. 
to 74s.; Middlesbrough, open brands, 78s. 6d. to 79s. 
Scotch (nominal): Gartsherrie, 87s. 6d. to 88s.;  Glen- 
garnock, 85s.; Eglinton, 85s.; Monkland, 83s. 6d.; 
Summerlee, 86s. 6d.—delivered Manchester. West Coast 
hematite, 107s. 6d.; East Coast ditto, 107s. 6d.—both 
f.o.t. Finished iron: Bars, £9 5s. to £9 10s.; Lancashire 
hoops, £10 5s.; Staffordshire ditto, £10 sheets, 
£10 2s. 6d. to £10 5s. Steel: Bars, £9 15s.; steel hoops, 
£10 5s.; boiler plates, £11; plates for tank, girder and 
bridge work, £10; English billets, £7 to £7 5s.; cold 
drawn steel, £15. Copper: Sheets, strips, &c., £90 per 
ton, small lots 11d. per lb.; rods, £90 per ton, small lots 
lid. per lb. Tough ingots, £76; best selected, £77 per 
ton. Copper tubes, I1fd.; solid drawn brass tubes, 
10}d.; brazed brass tubes, I1}d.; condenser tubes, 
124d.; condenser plates, 9}d.; rolled brass, 9}d.; brass 
turning rods, 9d.; copper wire, 10}d.; yellow metal, 
sheets, 83d.; rods, 9}d. per Ib. Sheet lead, £27 15s. per 
ton. English tin ingots, £173 per ton. 


5s.; 


The Lancashire Coal Trade. 


There was only a poor attendance on the Coal 
Exchange. Inquiries for house coal moved against 
sellers, and in outside districts there was an easier feeling, 
but there is no change in the Lancashire official list. Slack 
and engine fuel maintain full rates. Shipping and bunker- 
ing coal moves steadily into consumption, and there is 
no new feature to report. Quotations :—Best Lancashire 
house coal, 18s. 6d. to 19s. 8d.; good medium, 17s. to 
17s. 10d.; domestic fuel, 14s. 3d. to 15s. 3d.; screened 
steam coal, 12s. 6d. to 14s.; slack, 9s. 6d. to Ils. 6d. 
per ton at the pit. 


German versus British Textile Machinery. 


I have previously alluded in this column to the 
unrivalled position held by British manufacturers of 
textile machinery in the principal markets of the world, 
this being one branch of engineering in which the enemy 
has not yet been able to make much of an impression on 
our trade. German textile machinists have recently 
been exhorted to extend their activities in textile 
machinery manufacture by Engineer M. Lehmann, 
Director of the Royal Prussian High School for the 
Textile Industry in the German Textile Year-book. Herr 
Lehmann points out that the advertising matter and 
catalogues issued by German textile machinists are 
inferior to those issued by English makers, and admits 
that our machinery makers can produce the appliances 
for spinning and manufacturing at remarkably low prices, 
owing to our greater output to the various foreign markets 
and the methods of manufacture on a large scale adopted 
in this country. The output of textile machinery from 
these islands is some four times as great as that of Germany 
and Austria combined, and textile manufacturers in 
both these countries find it necessary to come to this 
country for the bulk of their machinery. The Germans 
appear to have “‘ specialised ’’ in a few branches of manu- 
facture, one being embroidery machinery, and it is anti- 
cipated that before long the nullification of several German 
patents for this class of machine will be obtained in 
favour of British firms. 
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The Local Government Board and Restriction of Borrow- 
ing Powers. 


Some time ago, as announced in this column, 
the Local Government Board vetoed for the present the 
proposal of the Electricity Committee of the Manchester 
Corporation to borrow money with which to make a 
commencement with the purchasing of plant for the new 
power station at Barton. I understand that the Corpora- 
tion is making an endeavour to get the Local Government 
Board to modify its attitude in this case owing to the 
urgency for the extension, and hopes to meet with success. 
The output of the existing plant is likely to be shortly 
insufficient to meet the demands of the consumers, and 
shortage of current for power purposes would be a serious 
set back to the prosperity of the district, and might 
interfere with work on Government contracts. A some- 
what similar state of affairs exists in another Lancashire 
manufacturing town. Heywood applied to the Local 
Government Board for permission to borrow £6400 to 
extend its electricity works, and met with a refusal on 
the ground that borrowing of capital must be restricted 
during the war. On being shown that the increased plant 
was necessary to provide increased power to carry out 
Government contracts, the Local Government Board 
vave its sanction to the proposal, 


The Price of Gas. 

Owing to the increase in the price of fuel, the 
extra cost of labour and to meet the payments to depend- 
ents of those who have joined the Army, the Manchester 
Corporation is about to raise the price of gas all round 
by 6d. per LOOO cubic feet. At present the charge to 
ordinary consumers is 2s. 2d. per 1000 cubic feet, if the 
consumption is less than 250,000 cubic feet per quarter, 
and 2s. 5d. to consumers outside the city. The rates 
are proportionately less to the larger consumers. Out 
of the profits the Gas Committee is under a bond to con- 
tribute a surn of £50,000 in relief of the rates. 


The Easter Holidays. 

Taking their cue from the Government Dock- 
yards, most of the engineering works in this district were 
closed from Thursday night until Tuesday morning, and 
on the whole the brief respite from work has been well 
earned. In some works the holiday had to be curtailed 
somewhat owing to the pressure of work for war purposes. 
Many steamships were again held up at Birkenhead by 
the refusal of the majority of the dock labourers to work 
at the week-end without being paid at once. It seems 
likely that the discontented men will be expelled from the 
Dockers’ Union. In the meantine the response of the 
dock labourers to Lord Derby’s suggestion of adding to 
the Liverpool Regiment a Dockers’ Battalion recruited 
from the members of the Dockers’ Union for dealing with 
the Government work at the docks is proving very satis- 
factory. The men will receive a minimum wage of 42s. 
per week and will be subject to military law, but will be 
enlisted for home service only. They will wear a khaki 
dungaree uniform and will receive war medals. The men 
will live at their homes and will not be entitled to lodging, 
separation, or ration allowances or pensions. 


The Junior Institution of Engineers, 

At a meeting of the North-Western Section held 
in Manchester on the 29th ult., Mr. W. D. Adamson 
opened the discussion on “Some Old Railroad Difticul- 
ties.” The subject was treated historically, from 1804 

-when Mr. Trevithick built his first locomotive— 
up to the present time. Among the many interesting 
points dealt with were the following :—Schemes for over- 
coming the difficulty of small amount of adhesion between 
smooth wheels and rails with the light locomotives then 
in vogue (racks, endless chains with sprockets and electro- 
magnets being employed), growth of brake systems, 
improvements in signalling systems, and the development 
of injectors from the time when locomotives required to 
start off down inclines or ** running sheds ”’ to pump water 
into their boilers. 

Barrow-IN-FurNeEss, Thursday. 
Hematites. 

There is a brisk state of affairs to note industrially 
in the hematite pig iron trade. Throughout the district 
a heavy output of iron is being maintained, and the whole 
of this iron is going into immediate consumption. Locally 
there is perhaps not so big a demand on the part of certain 
of the steel makers, whose works are not so actively 
employed in one or two departments on account of a 
shortage of labour, but at the same time other users of 
iron are getting heavy deliveries of metal. On general 
account the demand is brisk, and makers are quoting 
105s. per ton net f.o.b. for parcels of mixed numbers of 
Bessemer iron, and special brands, for which there is a 
good steady call, are at 115s. per ton. Warrants are idle 
at about 90s. per ton net cash. 

Iron Ore. = 

The iron ore trade is particularly well employed. 
Raisers hold good orders on local as well as general home 
account, and can easily dispose of the whole of their output, 
and, in fact, could do with a much heavier tonnage brought 
to the surface. Prices are firm, with good average sorts 
quoted at 23s. to 25s. per ton, and the best qualities are as 
high as 35s. per ton net at mines. Spanish ores are at 


25s. 6d. to 30s. per ton. Last week three cargoes of 
this ore were discharged in Barrow. One steamer, the 


Leander, from Bilbao, had a narrow escape from a German 
submarine. 


Steel. 

This week there is quietness in the steel trade 
industrially. At Barrow repair work is being carried on 
in the rail mills, and the plate mills are still off and likely 
to remain so. The men have been put on to other depart- 
ments in the works. The general demand for steel is 
steady. Heavy sections of rails are quoted at £7 12s. 6d. 


to £7 17s. 6d., with light rails at £8 7s. 6d. to £8 17s. 6d., 
and heavy sections of tram rails are at £8 15s. per ton. 
Ship plates are idle at the old price of £9 10s. to £9 12s. 6d., 
and boiler plates are unchanged in value at £10 5s. to 


£10 10s. 


Hoops are at £10 15s., with billets at £7 per ton. 








Fuel. 

There is a full demand for coal, and steam sorts of 
either Lancashire or Yorkshire coal are at 21s. per ton. 
East Coast coke is in full demand at 27s. 6d. to 30s. per 
ton, and Lancashire coke is quoted at 23s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Armament Profits. 


Durina the past few days attention has been 
specially directed in steel circles here to two subjects of 
particular interest, viz., the profits of armament firms 
and the question of the drinking habits of the men. With 
regard to the first, I have more than once referred to the 
very common fallacy, particularly in parliamentary 
debates, of speaking of ‘‘ armament” profits as if that 
term covered everything in the shape of war material. 
Armament, of course, can only be the steel plates used 
in the protection of battleships and cruisers and their 
guns, and as one firm seldom has more than one battle- 
ship building at a time, and the biggest battleship carries 
no more than 5000 tons of armour plates, it is obvious 
that on a 10 per cent. basis of profit, and with armour 
plate at, say, £100 per ton, a firm’s profit on “* armaments ” 
cannot soar much above £50,000 a year, whilst its capital 
will be several millions. Guns and shells are a different 
matter altogether, but it has always been the contention 
of the armament firms that 50 and even 60 per cent. of 
their turnover was due to work of a peaceful description. 
The latter is being rather crowded out just now by warlike 
material, but Mr. W. L. Hichens, the chairman of Cammell, 
Laird and Co., addressing the shareholders in Sheffield a 
few days ago, expressed the opinion that the unreflecting 
suspicion with which armament firms are habitually 
regarded has caused the man in the street to exaggerate 
largely the financial benefits of the war to those under- 
takings. ‘* The plain fact is,” added Mr. Hichens, ** that 
we are not out to make large profits from the war. I do 
not believe that a greater patriotic endeavour has been 
made by any section of the community than by that 
connected with armament work, and I say with confidence 
that we have no desire to take unfair advantage of the 
country’s needs. Neither capital nor labour is justified 
in an attempt to hold its country to ransom in the hour 
of need, and I regret that the Government should not have 
had the courage to say this as explicitly in the case of 
labour as in that of capital, for it is equally true of both. 
Since unfair aspersions are only too often cast on the 
armament firms, and all sorts of absurd rumours are 
frequently circulated, perhaps I may be allowed to add 
that we have done everything we can to meet the wishes 
of the Government.” In view of many statements glibly 
made from labour platforms of late, this explanation is 
one that should not be overlooked. The danger is not of 
armament firms making too great profits, but rather of 
them not making sufficient to write off as depreciation 
of the enormous plant being specialiy laid down for this 
war enough to ensure the safety of shareholders’ invest- 
ments after the European struggle has terminated. But 
this is an aspect to which I may refer more fully in a 
later letter. 


The Question of Drink. 

There is the other question—that of drink—which 
is said to be interfering with the full output of munitions 
of war. The contention in Sheffield is that whilst the 
case presented before the Chancellor of the Exchequer 
may be true to some extent as regards the shipyards, 
it has not the same application to the armament works. 
As pointed out in previous letters, there are really very 
few “slackers”’’ here now, and excessive drinking is by 
no means one of the serious problems. In fact, the speech 
of Mr. Lloyd George on the subject has found strong 
resentment in some quarters. For instance, the Sheftield 
Trades and Labour Council, at a meeting at the Engineers’ 
Institute, resolved :—‘' That this Council emphatically 
denies the statement made by Mr. Lloyd George to the 
large armament employers that the greatest enemy of 
this country is drink, and repudiates his assertion that 
the workers are in favour of prohibition. The Council 
strongly opposes prohibition in any area unless a poll of 
the workers shows a large majority desires it. The execu- 
tive is instructed to get into touch with the organised 
workers of other armament towns with a view to some 
common action being taken if deemed desirable.” I 
have given that resolution because it crystallises the 
expressed views of workers here generally, though what 
is much more to the point is how the employers regard 
the matter as a result of practical experience. This week 
I received from thé great armament firm of John Brown 
and Co., the following letter :— 

Atlas Steel and Ironworks, Sheffield. 

Sir,—I am afraid that some injustice may be done 

to the workmen of Sheffield in the discussion which 

is proceeding on the subject of excessive drinking. 

So far as these works are concerned, I think it is 

only right and fair to say that there is no reasonable 

ground of complaint in this connection. The attend- 

ance and work of the regular employees of John 

Brown and Co., Limited, here since the war began 

have been most praiseworthy. Mr. J. Rossiter Hoyle, 

the managing director of Messrs. Thomas Firth and 

Sons, Limited, wishes to endorse what I have stated 

so far as his company is concerned.—Y ours faithfully, 

CHARLES E. E Luis, Managing Director. 

The views of the directors of several other large steel 

concerns here are in keeping with those of Mr. Ellis, 

one stating that his men had improved wonderfully during 

the past fifteen years, and that there was now nothing 

to complain of. It cannot, of course, be denied that there 

are offenders, and if anything can be done by restricting 

hours or by any other reasonable course to remove tempta- 

tion further from their path, it would prove a very accept- 
able aid to the larger production of munitions of war. 


General Conditions. 
How the circumstances created by the war are 
affecting Sheftield’s exports to «i:c United States is very 





plainly discerned in some figures just submitted by the 
American Consul at Sheffield showing the delivered value 
in dollars of exports for the quarter ending on March 31st. 
Cutlery has fallen from 85,557 in the first quarter of 1914 
to 44,377; electro-plate, from 5606 to nil; horn scales 
and tips, from 17,281 to 8739; platinum from 13,071 
to 7582; steel, from 677,770 to 270,641 ; and other items, 
from 72,511 to 43,665—a total of 881,952 dols. in 1914 
to 380,723 dols. for the first quarter of this year. A heavier 
demand for high-speed steel is now coming from the 
United States, however, as well as from France, Russia 
and Italy, the last-named country seeming especially 
anxious to secure very large stocks of steel tools, though 
it is questionable if all the business offered from that 
direction can be accepted, or, indeed, anything like it. 
The requirements for Russia increase rather than other- 
wise, and Spain is more prominently in the market for 
steel products of various kinds. High-speed steel makers 
are, in fact, experiencing something like a boom, none 
of them having to seek orders. Large quantities of tools 
from this steel, such as twist drills and milling cutters, 
are required in the production of war material, and as 
some of these makers are suffering from the loss of men, 
enticed by better pay to the armament works, a curious 
situation is created, and one that must sooner or later 
call for closer attention. File-making is not too busy, 
though most makers are fairly well oft for work, but the 
run on high-speed steel is emphasising the fact that the 
supplies of tungsten powder promised for early this year 
have not yet come forward, and makers are having to 
use ferro-tungsten—a thing they have hitherto very much 
objected to do. The old German stocks are now nearly 
exhausted, but a little comes from the States. Regarding 
the continued shortage in labour, a very interesting 
incident has occurred. A Staffordshire magistrate, Mr. 
W. G. Evans, who about twenty years ago was in the 
service of Vickers Limited, and is now in his sixtieth 
year, has returned, in a spirit of patriotism, to assist in 
the manufacture of munitions of war, and will continue 
doing so as long as his services are required. In the 
matter of wages, the members of the Associated Black- 
smiths’ and lronworkers’ Society and the Sheffield and 
District Engineering Trades Employers’ Association have 
brought negotiations to a satisfactory conclusion. The 
men include blacksmiths, stampers, strikers, hammer 
drivers, spring smiths and press workers, and are to have 
an advance ot 4s. per week on day rates and an increase 
of 10 per cent. on piece rates, dating from March 12th. 


Round the Works. 

The armament and other steel works here are all 
in full swing again after the very brief Easter break, and 
the stupendous output on Government account is being 
added to by a very large order of special interest, but of 
which nothing may be said. The fact is that the character 
of most of the works, as far as production is concerned, 
has been so changed by the demand for war material 
that it is difficult to know exactly what is being turned 
out. As previously mentioned, Italy is just now an ex- 
tremely active customer, and quite vies with France in her 
requirements, especially in the way of high-speed steel 
tools used in heavy engineering. In ordinary oversea 
lines fresh business includes steel for Las Palmas, Huelva, 
Bombay, Mauritius, Coquimbo, Rio de Janeiro, Madeira, 
and Wellington (N.Z.), files for Barcelona, Buenos Aires, 
Bombay, Paranaqua (Brazil) and Demerara, saws for 
Montevideo, Bombay, Calcutta, Loanda and Cartagena, 
cutlery for Calcutta, Natal, Bombay, Halifax, Toronto and 
Montreal, sheep shears for Algoa Bay and New York, tools 
for Santos, Rio de Janeiro, Calcutta, Melbourne and 
Durban, hardware for Capetown, electroplate for Algoa 
Bay, and twist drills for Calcutta. There is, in fact, no 
lack of orders at the moment, and the services of commer- 
cial travellers are not even required to find them. They 
simply come, and usually in far greater volume than can 
be entertained, with the result that offers which in normal 
times would be jumped at have often to be turned down. 
The United States are now beginning to realise the benefit 
to them of the aggravating position in which the British 
steel works find themselves at a time when they had hoped 
to have been capturing enemy trade, but one seldom hears 
a grumble, everyone realising that, although it may mean 
a sacrifice, the urgent needs of the armies and navies of 
the Allied Powers, and especially of Britain, come first for 
consideration. 


Pig Iron and Billets. 

Consumers of basic billets who are relying in 
any degree upon open market purchases or even on 
forward business are finding matters exceedingly difficult, 
as makers are often quite unable to book new orders, the 
demand upon their output being so heavy. The nominal 
quotation is about £7 15s. for soft and 10s. more for hard 
qualities, but premiums upon these figures are freely 
offered by those in urgent need. Acid billet makers, too, 
find that their production does not meet requirements, and 
£9 10s. for Bessemer and £10 for Siemens are now bottom 
figures, some quotations being very appreciably higher. 
This scarcity in billets is a problem which is likely to grow 
in seriousness. In pig iron the tendency is still upward, 
the advances in some cases being very sharp, though it 
cannot be said, except in the case of special qualities of 
hematite iron, that much buying is actually taking place. 
Makers are to a large extent delivering on contract account, 
all the output going at once into consumption. Where 
new business is discussed, however, East Coast hematite 
is quoted as high as 116s. for mixed numbers delivered 
Sheftield over three months, and as much as 117s. is asked 
for West Coast Bessemer mixed numbers, Sheffield delivery. 
There appears to be no quotable change in Derbyshire 
foundry iron from the price of last week, when makers 
were not inclined to consider anything under 70s. Shef- 
field. Buyers seem uncertain as to which way the market 
will next move, but makers are confident it will be in the 
upward direction for a long time, some, indeed, being 
of the opinion that there will be no relaxation during the 
war. Lincolnshire makers are as busy as they can be on 
contract deliveries, and have put up prices beyond the 
temptation of buyers, thus remaining practically off the 
market for the time being. The supply of scrap scarcely 
meets the demand and prices are fully maintained. 


Fuel. 
Work was resumed at most pits on Monday, and 
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although outputs were somewhat below normal, under the 
circumstances they were better than might have been 
expected. The steam coal market keeps very strong, 
but it has not yet, of course, really settled down after 
the holiday interruptions. Buyers seem inclined to 
postpone business as much as they can in anticipation of 
the market showing an easier tendency. Speaking 
generally, however, the outlook is very uncertain, as it 
is impossible at present to tell what will be the effect on 
the market when the shipping season at the Humber ports 
reopens in a week or so. The demand for local consump- 
tion is maintained at very high pressure. There is only 
a quite limited tonnage on offer in the open market, and 
competition to secure it is extremely keen. Collieries are 
not particularly anxious to arrange forward business, as 
with the uncertainty of being able to rely on outputs, 
through the growing lack of miners, this market is a very 
difficult one to gauge. So far as small fuel is concerned, 
the colliery position is remarkably strong, with values 
considerably higher than a fortnight or so ago, best quali- 
ties making up to I4s. 6d. per ton at pit. Current quota- 
tions for steam coal are per ton at pits as follows :—Best 
South Yorkshire hards, 23s. to 24s.; best Derbyshire hards, 
22s. to 23s.; second qualities, 19s. to 20s.; steam cobbles, 
18s. to 19s.; steam nuts, 18s. 6d. to 19s. 6d. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Speeding-up Process. 

SPEEDING-UP with the object of increasing the 
production of munitions of war is being vigorously pursued 
by the whole commercial community. There was no 
doubt that the workmen were falling far short of their 
capacity. Time was being lost wholesale, and men were 
turning up incapable of doing their proper quota. In the 
North we have had the spectacle of the shipbuilders 
going to the Government and urging the adoption of a 
measure which at any other time would have been far too 
audacious for even the most fanatical of temperance 
advocates—a decree of total prohibition of alcohol during 
the period of the war. The national resolve to wage the 
war as it should be waged, with the fullest possible equip- 
ment of our own and our Allies’ forces, is seen in the 
almost phlegmatic mood in which the proposal has been 
universally considered. Labour and a good many of the 
employers in other parts of the country have denied its 
necessity, but from its reception on all hands it is clear that 
business men will shrink from nothing which may be 
necessary to ensure efficient and adequate output of muni- 
tions and arms, though there is a good deal of diversity 
of opinion as to whether total prohibition is the remedy for 
time-losing. So far as can be ascertained, there has not 
yet been any commandeering of factories or works by the 
Government in the North, but there is no doubt that more 
and more of the manufacturing resources are being applied 
to war material. Naturally, manufacturers reluctantly 
relinquish what is to-day almost a protected market, and 
turn down the orders which come from the overseas. On 
all hands one hears that Government orders are carrying 
no very extravagant profits, but manufacturers are 
receiving a fair remuneration for their output, and as they 
become more used to the new business there is much less 
loss from the high percentage of rejections by Government 
inspectors, which so alarmed contractors in the early days 
of the war. During the past week a number of firms, 
particularly in the engineering trades, have been given to 
understand that the Government require still more of their 
output, and repairs departments and shops in which 
ordinary work was being done have been, or are to be, 
turned over to military production without further delay. 


Cleveland Iron Trade. 


March will go down as one of the most remarkable 
months in the history of the Cleveland iron trade, the 
striking features being the rapid and substantial rise in 
values and the continued falling-off in shipments, which 
are lower than for any month since the war began. The 
advance in values began as soon as the month opened, 
and continued almost uninterruptedly till the close. 
This increase in values, amounting to fully 10s. per ton 
for the standard No. 3 G.M.B. quality, is due to the heavy 
all-round advance in costs of production, both labour and 
raw material. On the warrant market this factor was 
quickly appreciated, with the result that warrant quota- 
tions have steadily gone up. It is questionable, indeed, 
whether the present level of prices even now more than 
covers the heavy increase in costs, for fuel prices have 
risen in an astonishing degree. Ironstone, too, is much 
scarcer and dearer, and wages have had to be substantially 
increased. On the whole, though stocks have been kept 
down and the reduced output has gone fairly steadily 
into consumption, the effect of the higher prices has been 
to check business. When the rise began, consumers 
naturally hesitated, but the advance continued, and they 
found themselves in an increasingly unfavourable position. 
The result has been that short views have consistently 
prevailed and buying has proceeded within extremely 
narrow limits, only urgent needs being covered. In the 
middie of the month there was a good deal of inquiry for 
the second half, and some business was done by merchants. 
Makers were very cautious, and generally restricted them- 
selves to three months ahead. For a time they were 
willing to sell slightly below the three months’ warrant 
price, and some fair orders were booked on those terms. 
The highest quoted price of No. 3 G.M.B. during March 
was 68s. 6d. on the 29th and the lowest, 56s. 9d., early in 
the month, as against 57s. 3d. and 56s. 3d. during February 
and 57s. 9d. and 54s. 6d.in January. The average quoted 
price for the month was 61s. 1.86d., as against 56s. 7.58d. 
in February. The shipments of pig iron from the Cleve- 
land district during March amounted to only 12,480 tons 
—8946 tons abroad and 3540 tons coastwise—as compared 
with 16,888 tons in February and 115,557 tons in March 
last year. These figures show how heavily the Cleveland 
iron export trade is suffering in consequence of the war. 


Pig Iron Market. 


Very little new buying and selling has taken 
place this week. 


The requirements of consumers have 





been satisfied for the present, and even if they had not 
been, producers are full up with work on account of orders 
already booked, and having quite enough in hand they 
are not at all anxious about further business. The recent 
advances in values have shown clearly the position of 
makers. The general market quotation for No. 3 G.M.B. 
Cleveland pig iron is 68s.; whilst No. 1 is 70s.; No. 4 
foundry, 67s. 6d.; No. 4 forge, 67s.; and mottled and 
white iron, each 66s. 6d.—all for early delivery. 


Blast Furnacemen’s Wages Advanced. 


As the result of the improved prices during the 
past quarter, an advance has been conceded to the blast- 
furnacemen in the North-East district. The ascertain- 
ment issued on Wednesday by the Cleveland Lronmasters’ 
Association certified the average net selling price of No. 3 
G.M.B. Cleveland pig iron to have been 52s. 8.95d. per 
ton, as compared with 50s. 9.03d. for the previous quarter. 
There was thus an advance in price of Is. 11. 92d. per ton 
in the first quarter of 1915. According to the sliding scale 
arrangement, this carries an advance of 2.50 per cent., 
which will raise the wages from 23.25 per cent. to 25.75 
per cent. above the standard. 


Hematite Pig Iron. 


The improvement in the conditions of the 
hematite pig iron industry on the North-East Coast con- 
tinues, ore being more plentiful owing to a better supply 
of ships and lower freights. A considerable tonnage of 
Spanish ore was delivered during last month. Those who 
looked for cheaper iron, however, have been disappointed, 
as makers are very firm in their quotations, ranging up to 
105s. for early delivery of mixed numbers. As a conse- 
quence, users generally are holding off. Recent sales have 
been limited to small quantities for present requirements, 
there being little disposition to negotiate . contracts. 
Makers also do not appear to be anxious for forward busi- 


ness. 


Iron-making Materials. 

Business is comparatively quiet in the foreign 
ore trade. Consumers are now getting substaritial de- 
liveries under contracts fixed some time ago, and decline 
to trade on the high prices now ruling. Freights have 
tended to be a trifle easier, but in other directions costs 
have risen. The mineowners are reported to be demanding 
higher f.o.b. prices. The sellers’ quotation for best 
Bilbao Rubio of 50 per cent. quality, ex ship Tees, is in the 
neighbourhood of 30s. Furnace coke is most difficult to 
secure, despite the high price now ruling. Coalowners 
find it pays them better to dispose of their coal at current 
rates than to send it along to the converters. Quotations 
range from 27s. 6d. to 30s. for medium furnace kinds 
delivered at Teesside works. 


Manufactured Iron and Steel. 

The deluge of Government work which the steel 
works on the North-East Coast have experienced made 
the Easter holidays in one sense most unwelcome. Manu- 
facturers have had great difficulty in keeping pace with 
urgent orders for steel goods of every description, with 
works running night and day, and a stoppage of only a 
few days would have been a serious matter so far as pro- 
duction was concerned. On the other hand, opportunity 
was badly needed to overhaul and repair machinery. In 
view of the urgency of Government orders the majority 
of the works continued without a break over the holidays. 
There is a remarkable boom in high-speed steel, a com- 
modity which suffered greatly during the early days of the 
war. At the present time it cannot be turned out with 
sufficient rapidity. An enormous quantity is being con- 
sumed in the turning of shell, and there is a heavy demand 
from the Continent and the United States. The expecta- 
tions of heavy requirements of steel rails have not yet been 
more than partially realised. It is known, however, that 
many important contracts are merely being suspended 
and must come forward sooner or later. In the finished 
iron trades a more active state of affairs prevails. Prices 
of all descriptions are firm, and show a marked upward 


tendency. The following are the principal market 
quotations :—Common iron bars, £9 10s.; best bars, 


£9 17s. 6d.; best best bars, £10 5s.; iron ship angles, 
£9 10s.; iron ship-plates, £9 10s.; packing iron, £7 10s.; 
iron ship rivets, £11; iron girder plates, £9 5s.; iron 
engineering angles, £8 10s.; steel sheets, doubles, £11 5s.; 
steel sheets, singles, £10 15s.; steel bars, basic, £9 10s.; 
steel bars, Siemens, £9 10s.; steel ship plates, £9 10s.; 
steel ship angles, £9 5s.; steel boiler plates, £10 10s.; steel 
hoops, £9; steel strip, £8 10s.; steel joists, £9—less the 
usual 24 percent. Heavy steel rails, £7 10s.; steel railway 
sleepers, £7 10s., net. Cast iron columns, £7 17s. 6d.; 
cast iron railway chairs, £5 10s., f.o.r. at makers’ works. 
The shipments of manufactured iron and steel from the 
Teesside district during March amounted to 35,597 tons, 
as compared with 32,343 tons in February, an increase of 
3254 tons. Of the total, 28,209 tons went abroad and 
7388 tons coastwise. India and Ceylon were the biggest 
customers with 10,410 tons, as against 14,062 tons ; 
Australia received 2637 tons, as against 3335 tons ; Africa 
(excluding Egypt), 5019 tons, as against 582 tons ; South 
America, 4147 tons, as against 4093 tons. 


Realised Prices of Manufactured Iron. 


The Board of Conciliation and Arbitration for 
the Manufactured Iron Trade of the North of England has 
been advised this week by the public accountants, who 
have gone through the manufacturers’ books, that the 
average net price realised by the firms in the North- 
East of England for the manufactured iron delivered 
during the two months ended February 28th last was 
£7 1s. 11.80d. The sales amounted to 8384 tons, com- 
posed of 6750 tons of bars, 1539 tons of plates, and 95 tons 
of angles. The return does not present many encouraging 
features as indicating there is a turn for the better in the 
trade. The total output is the smallest recorded for this 
period of the year for some considerable time past, and it 
indicates that the recovery has not been maintained. Loss 
of export trade and the uncertainty caused by the war are, 
no doubt, the chief cases of the diminished output. There is 
very little variation in prices, plates being Id. more, bars 
ls. more, and angles ls. 4d. more, but the net average gain 





over the whole is 10,42d., the figures then being £7 Is. 1.384, 
compared with £7 Is. 11.80d. It must be pointed out, 
however, that the higher values of pig iron do not show 
themselves in this return, and war prices are not as yet 
making themselves evident in the manufactured jron 
statistics, but subsequent returns will bear evidence of 
that great factor. To have been able to maintain the 
output to some extent must be a source of satisfaction to 
the manufactured iron trade. The ascertainment aui.- 
matically fixes ironworkers’ wages by a sliding scale, «ic 
it is declared that no alteration will appear for the next 
two months. 


Shipbuilding and Engineering. 


The calls for the Allied war departments res), 
in the majority of the shipyards and engineering establi-|, 
ments continuing in an active state. Night work js 
absolutely necessary, but many firms are troubled by a 
lack of skilled labour. The engineering branches 
heavily engaged. Requirements are on an exceediny|y 
large scale, and extensions of plant are in progress in a 
number of cases to meet the demands. The cost of produc. 
tion, too, is on a very high level, due to the advanced pric 
of materials and the recent increase in wages to the en.i- 
neers and the allied employees. Several of the larce 
works engaged on the most urgent orders continued oy«r 
the holidays without a break, and in compliance with t).e 
suggestion made by the War-oftice the holidays at the 
other establishments were restricted to one day. 


t 






The Coal Trade. 

The expectations of an increased production tv 
meet the growing pressure for coals have not materialis« «| 
owing to the miners of Durham and Northumberland 
declining to take less than the usual Easter holiday 
There was a belief that the miners might relieve the pres- 
sure by working over the holidays, but the appeal froin 
certain high quarters met with no response. From all 
points of view the present shortage of output is seriou 
Some 200,000 men are estimated to have left the mines 
for the Army—Durham and Northumberland, by the way. 
having contributed more than the average quota—ani 
this big withdrawal of labour is equivalent to a loss of 
output of about 60,000,000 tons per annum. Added to 
this may be put a full 10 per cent. for lost time which has 
no connection with sickness. It is not surprising, ther 
fore, that as the industrial world is again beginning to 
take stock of its forces after the first disturbance of th: 
war, the demand for coal should increase, and that th: 
demand, as more and more men flock to the colours—and 
as the demands of those who remained behind becom 
more insistent—should far exceed the supplies. It is 
largely because of that—and also because of a bette: 
supply of tonnage—that coals on the Northern market 
have jumped up 100 per cent. in values since the early week 
of January. Sellers have little or no coals to offer just 
now. For the first half of the month every grade is stated 
to be fully booked up, and most of the collieries having 
sufficient tonnage in port to keep them going for som 


days ahead, the position is very strong. The following ar 
the principal quotations :—Durhams : Best gas, 22s. 6d.; 





second gas, 21s.; special Wear gas, 22s. 6d.; smithy, 
22s. 6d.; coking unscreened, 22s. 6d. to 23s.; coking smalls, 
20s.; ordinary bunkers, 23s.; best bunkers, 25s.; foundry 
coke, 35s. to 37s. 6d.; furnace coke, 30s.; gas coke, 16s. 
Northumberlands : Best Blyths, 30s.; second 
3s.; best smalls, 15s.; bunkers, 
. to 30s.; Tyne prime steams, 


8. 6d. to 30s.; special smalls, 





to 17s, 
Blyths, 25s.; unscreened 
233. to 25s.; households, 
30s.; Tyne second steams, 2 
15s.; ordinary smalls, 14s. 




















SCOTLAND. 
(From our own Correspondent.) 


Continued Demand and Firm Markets. 


THE unprecedented demand for all classes of finished 
iron and steel materials continues and makers everywhere 
are very hard pressed to satisfy requirements. In fact, 
some works are so full up for months ahead that, so far 
as new business is concerned, their books are closed. At 
present the private trader has to give way to the require- 
ments of the State, and consequently private enterprise 
is being crippled and threatened, which may probably have 
a very far-reaching effect. It is possible that ways and 
means may be found whereby the difficulties may be over- 
come. The needy private consumer who, in ordinary 
times, could have his wants supplied with one work or 
another and could, when necessity required, draw either 
from Scotch or English resources, now finds both doors 
closed, and therefore the *‘ Business as Usual” phrase is 
rather satirical when applied to many of the smaller 
consumers under the existing conditions. Prices, also, 
are still on the upward grade and do not yet appear to 
have neared the summit. Raw mategials are still dearer, 
and, along with higher freights, higher wages and other 
oncosts, all contribute to make the finished article dearer. 
The present level of freights, too, has occasioned another 
rise in certain export markets which will cause a still 
further curtailment of the buying capacity of the foreign 
consumer. Cheapness is essential to many foreign coun- 
tries which have been in the habit of using Belgian or German 
materials, and, consequently, the prices ruling in this 
country at present are naturally considered to be distinctly 
high. Thus buying, so far as the foreign consumer is 
concerned, is bound to be restricted to a large extent, and 
it is very doubtful if much export work will be put through 
until the war is over. 


Labour and Wages. 


Messrs. Barr and Stroud, Anniesland, Glasgow, 
who have already granted to their workers a wages 
advance of Id. per hour, are to give a further general 
advance of $d. per hour. The new rate takes effect on 
April 10th, and the firm states that it is in recognition of 
‘the willing spirit shown by their employees during the 
past eight months and their loyalty to the country and to 
the firm which the men have shown in remaining at work 
while others in the same trades in the same district had 
refused to do so,’ and is in appreciation of “this good 
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service.” The ironfounding employers and the Associated 
jronmoulders of Scotland have agreed to refer the men’s 
claim for an advance of Id. per hour to arbitration by the 
Government Committee. The ironmoulders employed in 
ihe engineering works of Messrs. G. and J. Weir, Catheart, 
Cilasgow, have been notified that they are to receive an 
advance on their wages of Id. per hour. The advance 
jeans 48. 6d. per week to the men who work fifty-four 
jours per week, and the increased rate is retrospective as 
from February 12th, which is further back than that asked 
hy the men’s executive. The Scottish coalowners do not 
favour the proposal put forward by Mr. T. Ashton, secre- 
iary of the Miners’ Federation of Great Britain, that a 
joint meeting of the various Conciliation Board Sections 
he held to discuss the men’s demand for a 20 per cent. 
increase in wages. They consider that the question is one 
for each Conciliation Board to deal with in its own area, 
and they have offered to meet the miners’ representatives 
on the Scottish Coal Trade Conciliation Board at a meeting 
io be held within the next few days. No reply to their 
offer has yet been received by the coalowners, 


Clyde Shipbuilding. 


The year has opened very well so far as regards 
the output of new tonnage on the Clyde. For the three 
jnonths the figures show an advance of about 11,000 tons, 
while the March total is almost double that of the corres- 
ponding month of the previous year. All over Scotland 
during March 19 merchant vessels of 44,467 tons were 
Jaunched and of these 12 of 43,101 tons were built on the 
Clyde. For the three months the total tonnage launched 
on the Clyde amounted to 106,733 tons, compared with 
95,985 tons in the same period of 1914. When it is remem- 
bered that these figures take no account of warship work 
or of repairs, and that all the firms are working short- 
handed, it will be seen that the past three months must 
have been a period of great pressure. While there seems 
to be no immediate danger of labour troubles the trade 
position is uncertain. That there will be work enough 
for a considerabl@ time is obvious, but it is equally apparent 
that the mercantile work on hand is being rapidly reduced. 
More contracts have probably been placed than have been 
publicly announced, but even allowing for this the number 
is few and no improvement in this respect is likely until 
there is a cessation in hostilities. 


Timber. 


The chief item of interest during the past week 
was the issue of the quarterly statement of stocks held 
in the Clyde at March 31st. As was anticipated, the re- 
turns show a considerable shrinkage both as compared 
with the same date last year and at December 31st. At 
the latter date the stock of timber of all descriptions was 
approximately 75,000 loads, as against 60,000 loads now, 
showing that the consumption for the first three months 
of the year exceeded the total import in the same period 
by 15,000 loads. On the whole the consumption of timber 
has been just about the same as for the first three months 
of 1914, which may be taken as satisfactory, though it is 
largely due to a considerable mcrease in spruce. In most 
of the other prominent staples, such as pitch pine, teak, 
and Oregon pine, there is a decided falling off in consump- 
tion. Prices are firmly maintained all round and there is 
no pressure to sell in the absence of any easing of timber 
freights and the steady depletion of stocks going on. 
Imports during the past week are represented by a ship- 
ment of teak from Rangoon and some furniture woods 
from Baltimore. 


Pig Iron. 


There are seventy-three furnaces in blast in 
Scotland at present, the same number as in the preceding 
week and as at the corresponding date last vear. Makers’ 
iron is very strong and there appears to be no end to the 
advance in prices. Consumers of ordinary brands are 
holding back as much as possible and are only covering 
their most urgent requirements. Hematite and forge 
qualities are in heavy demand, and the former has touched 
the almost record figure of £5 10s. per ton, a price which it 
has not attained for about thirty years. Although, 
owing to the Easter holidays, the past week was a short 
one, the turnover in the Glasgow pig iron warrant market 
was unusually large and amounted to 33,000 tons. The 
market has shown pronounced strength, largely owing to 
speculative buying and Cleveland iron closing at 68s. 6d. 
per ton. Cash buyers showed an advance of 2s. Lld. per 
ton on the week. Middlesbrough stock has further 
increased and now amounts to 129,181 tons compared with 
117,234 tons at the same date last year. 


Quotations. 


The prices of Scotch makers’ iron are as follows : 
Monkland is quoted f.a.s. at Glasgow, No. 1, 80s. 6d. ; 
No. 3, 79s. ; Govan, No. 1, 79s. ; No. 3, 77s. 6d. ; Carnbroe, 
No. |, 83s. 6d.; No. 3, 79s. 6d.; Clyde, No. 1, 85s. 6d.; No. 3, 
80s. 6d.;  Gartsherrie, Summerlee, Calder and Langloan, 
Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock at Ardrossan, No. 1, 
86s. 6d. ; No. 3, 81s. 6d. ; Eglinton at Ardrossan or Troon, 
No. 1, 80s.; No. 3, 79s.; Dalmellington at Ayr, No. 1, 
8ls.; No. 3, 79s.; Shotts at Leith, No. 1, 85s.; No. 3, 
80s. ; Carron at Leith, No. 1, 86s. ; No. 3, 8ls. per ton. 





Finished Iron and Steel. 


There is no falling off in the demand for the 
delivery of iron and steel materials required by the Allied 
Governments. Makers would increase their outputs if it 
were possible, which in many cases are below the produc- 
tive capacity of the plants. Steel makers report that very 
little new business is passing in the home market and the 
bulk of the work is still confined to Government work. 
Prices are now quoted as follows :—Boiler plates, £10 to 
£10 5s.; ship plates, £9 10s. to £9 15s.; angles, £9 10s. 
per ton, less 5 per cent., delivered Clyde or equal. The 
export trade is still restricted and quotations are as follows : 
~—Boiler plates, £10; ship plates, £9 10s. ; angles, £9 10s. 
per ton, less 24 per cent. f.o.b. Glasgow. There is a 
continued active demand for black sheets, principally of 
the heavy gauges; large quantities are being produced 
indirectly for Government account. The scarcity of 
labour and the shortage of raw materials, however, are 
combining to prevent makers from accepting some new 





business which they could easily secure if they could 
promise delivery within a specified period. The gal- 
vanised sheet trade continues to be adversely affected by 
the high price of spelter, and consequently the demand 
for the thinner gauges of black sheets is also very quiet. 
Malleable iron makers are busily engaged in the manu- 
facture of iron and mild steel bars, though as regards the 
latter the production is being interfered with owing to 
the irregularity of the supplies of billets which are being 
imported chiefly from America. Iron bars are quoted 
about £9 2s. 6d. per ton, less 5 per cent. for crown 
quality for home delivery, and some producers are now 
asking 2s. 6d. per ton extra. Wrought iron and steel tube 
makers are doing a restricted export business, but home 
orders, representing a substantial tonnage, are keeping 
the works fairly well occupied. 


Coal. 


The Scotch coal trade on the whole shows little 
change from the preceding week. In all districts the avail- 
able supplies of all classes are being quickly taken up and 
prices generally continue very firm, though a slight falling 
off is apparent in some directions. In the West of Scot- 
land splint and ells are still in very good demand and 
navigations are exceptionally strong and steams are in a 
much better position than formerly. Washed produce is 
more plentiful but prices are unaffected so far. Collieries 
in the Lothians have very little coal to sell, and for these 
lots firm prices are being realised, while in Fifeshire 
business continues on brisk lines. There is a large supply 
of steamers at the ports and considerable delay is being 
experienced. The aggregate shipments from Scottish ports 
during the past week amounted to 224,650 tons, compared 
with 200,974 in the preceding week and 288,256 tons in 
the corresponding week of last year. Ell coal is quoted 
f.o.b. at Glasgow, 20s. 6d. to 21s.; splint, 21s. to 28s. ; 
navigation, 22s. to 23s. ; steams, 17s. to 19s.; treble nuts, 
19s. 9d. to 20s. 9d.; doubles, 19s. 6d. to 20s.; singles, 
I8s. to 19s.; best screened navigation f.o.b. Methil or 
Burntisland, 22s. to 23s. per ton. 








AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE coal market during the past week has been 
entirely subservient to holiday influences. Under ordinary 
circumstances the market usually takes pretty well the 
best part of a week to recover its normal course, but under 
the extraordinary conditions now prevailing even a longer 
period is expected to elapse before anything like settled 
conditions obtain. Prior to the holidays the market was 
little more than a market in name, because coals were so 
scarce, and the majority of collieries; apart from meeting 
Admiralty requirements, were heavily pressed with con- 
tract calls which could not be fully met. The tightness 
of coals during the next few weeks is certain to be even 
more acute, and this being so values are expected to mount 
higher, even though they may only concern a fractional 
part of the total output. The men in the coalfield worked 
on Good Friday as is the custom, and although reports 
varied, it appears that the production on the whole was 
up to the average. There was no work, however, on 
Monday and Tuesday of this week, and as a consequence 
many of the colliery offices did not open until Wednesday 
morning, with the result that business could not have 
been done were anyone disposed to operate on theuesday. 
Expectations generally, however, were that a stronger 
coal market would be seen, as it was known that the 
Admiralty authorities were very active on Good Friday 
and over the week-end, work being conducted as on 
ordinary days at the docks on Government vessels. 
This unusual activity has naturally reduced supplies of 
coal considerably, and the shortage is reflected in vessels 
being detained longer than is the case when coals are 
ready and plentiful. The report of the Board of Trade 
Committee on Coal Supplies which was issued on the 
eve of the holidays has aroused considerable interest in 
this district, mainly on account of the Committee’s 
qualified recommendation that, pending actual increase 
in output, exports should be restricted. Were action 
taken on these lines even in any degree South Wales 
would be hit pretty heavily, as two-thirds of the South 
Wales mines, railways and docks depend upon exports. 
Although the report does not specifically refer to any 
coal district, and apparently covers the whole of the coal- 
fields of the United Kingdom, still it is not thought that 
the Committee could have had this district in mind at 
all, as no witnesses, so far as is known, appeared before 
the Committee from South Wales. The inquiry was 
initiated on account of the high retail prices of house coal 
in London, but as is well known the house coal trade from 
South Wales is exceedingly small, is purely local, and does 
not exceed probably more than 5 per cent. of the total 
for this area. A very large quantity of coal exported, 
irrespective of shipments for the Admiralty and to our 
ally France, is for providing stocks abroad for bunkering 
our own mercantile marine. Apart from this, the Com- 
mittee seems to have overlooked the fact that one of the 
main arguments in favour of exports is that the cost of 
imports is reduced. If there is no outward freight, then 
homeward freights must necessarily be higher, and the 
cost of grain, cotton, iron ore, &c., becomes greater. 
It is, however, generally regarded that South Wales is 
outside the scope of the Committee’s report so far as 
any practical effect can be given to it. 


WALES 


Labour Items. 


The outlook in the coal trade of South Wales 
is not so favourable regarding the question of the war 
bonus. It will be recalled that about a month ago the 
coalowners made a conditional offer of a 10 per cent. 
bonus upon the existing standard rates, provided the 
miners agreed to continue the present Conciliation Board 
agreement. Since then the Miners’ Federation of Great 
Britain has decided to ask for a 20 per cent. bonus on the 
present earnings, and that the matter shall be dealt with 
nationally. At a recent meeting of the South Wales 
Miners’ Federation Executive Council, Mr. Thomas 
Richards, the general secretary, read a letter from Mr. 





T. Ashton, secretary of the Miners’ Federation of Great 
Britain, enclosing a copy of a letter received from Mr. 
W. G. Dalziel to the effect that the South Wales coal- 
owners are unable to meet in a national conference for 
the purpose of considering the Miners’ Federation of 
Great Britain’s application, but intimating their willing- 
ness at all times to meet the representatives of the South 
Wales workmen. The Council of the South Wales Miners’ 
Federation therefore wired to Mr. Ashton asking that 
steps should be taken by the Executive Committee of 
the Miners’ Federation of Great Britain to deal with the 
situation thus arising. It was further reported that notice 
had been served on the South Wales coalowners ter- 
minating the present Conciliation Board agreement at 
the expiration of three months. With regard to the 
stoppage of work at Cyfarthfa collieries on the non- 
unionist question, it was reported that the men had 
returned to work on the understanding that the Council 
would seek to arrive at some arrangement with the 
employers on this question for at least the period of the 
war, so as to prevent further stoppages. The Council 
resolved to put the matter before the Conciliation Board 
at an early date. The workmen at Viponds Collieries, 
Varteg, made an application to tender notices in con- 
sequence of a dispute regarding the employment of sub- 
contractors, and the general secretary was instructed to 
investigate the matter with a view to affecting a settle- 
ment. As regards the dry docks and engineering works, 
there was practically no work from Thursday until 
Tuesday morning of this week. Reports, however, 
showed that the men turned up to work on Tuesday in 
greater numbers than usual following a holiday period. 
Employment is good generally in this industry. The 
Executive Committee of the Swansea Harbour Trust 
has decided to give the following war bonuses to workmen : 
15 per cent. to the men engaged in loading and dis- 
charging ships and performing general operations by 
piecework, except in respect of those handling certain 
small quantities where the increase will be 10 per cent.;, 
to those on day work earning less than 30s. per week, 
3s. per week extra; to those in receipt of from 30s. to 
40s. per week, 2s. per week extra. About 1000 piece- 
workers and 700 day workers will benefit by these bonuses. 
In order to recoup the Trust for the increased expenditure 
it has been decided to increase the consolidated rates by 
10 per cent. as from the 9th inst. 





Coal Exports. 

Considering that last week was a day short 
so far as work was concerned—except for Admiralty 
tonnage, which does not count in the present statisties— 
foreign coal exports from South Wales ports were excep- 
tionally good. The quantity sent away from the ports 
of Cardiff, Newport, Swansea and Port Talbot was 437,170 
tons, as against rather more than 512,000 tons for the 
corresponding period of last year. The total is, in fact, 
better than for several weeks preceding last week. The 
amount dispatched from Cardiff was 255,258 tons, as 
against 326,068 tons twelve months ago, the destinations 
being principally St. Nazaire 18,282 tons, Bizerta 16,656 
tons, and Naples 11,408 tons. Newport shipped 91,459 
tons, as compared with 114,000 tons odd last year. 
Swansea’s return was better than in the preceding week, 
the total being 66,972 tons, which was an advance also 
of 974 tons on last year. Of the total sent away, 
24,675 tons was for Rouen. Shipments from Port Talbot 
were close on 23,500 tons, a falling off of nearly 9000 tons 
compared with twelve months ago. 









Current Business. 


At the time of writing the market was a long 
way from settling down after the vacation, and it is 
probable that there will be nothing very definite regarding 
values until next week. Beyond indicating that prices 
are round about the figures given last week, but with a 
tendency to improve, nothing can be said with any 
certainty. Colliery salesmen are not quoting, as the calls 
upon them are so heavy on account of steamers which 
were detained over the holidays and others which have 
come along since for which coals were previously arranged. 
It was also desirable to see how the miners returned to 
work and whether in the face of requests from Lord 
Kitchener, the Admiralty and the miners’ leaders, they 
were inclined to extend their leave. Until the colliery 
owners could gauge their position better, it was hopeless 
to try and get any definite prices. Tonnage in all the 
docks was in good supply, and for this reason alone a 
strong market was looked for, both in all descriptions of 
large and small coals. Middlemen are not very hopeful 
of securing anything on contract account during the first 
half of the month, and will congratulate themselves if 
they get anywhere near half their monthly quantities in 
the second half of April. Coke, washed coals and patent 
fuel show a tendency to increase in value, but pitwood is 
easier, prices now being about 37s. 6d. to 38s. 6d. 
Cargoes have come along over the holidays in good 
number, and the demand for wood is very slow. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 37s. 6d. to 40s.; 
ordinaries, 35s. to 37s. 6d.; best drys, 37s. to 38s.; ordinary 
drys, 34s. to 35s.; best bunker smalls, 21s. 6d. to 22s.; 
best ordinaries, 21s. to 21s. 6d.; cargo smalls, 19s. to 20s 
inferiors, 17s. 6d. to 19s.; washed smalls, . to 27s.; 
best Monmouthshire black vein large, 35s. to 36s.: ordinary 
Western Valleys, 34s. to 35s.; best Eastern Valleys, 
32s. to 33s.; second Eastern Valleys, 30s. to 3ls. Bitu- 
minous coal: Best households, 29s. to 30s.; good house- 
holds, 27s. to 28s.; No. 3 Rhondda large, 35s. to 37s. 6d.; 
smalls, 25s. to 28s.; No. 2 Rhondda large, 27s. 6d. to 30s.; 
through, 24s. to 25s.; smalls, 18s. 6d. to 20s.; best washed 
nuts, 28s. to 30s.; seconds, 26s. to 27s.; best washed peas, 
25s. to 27s.; seconds, 24s. to 25s. Patent fuel, 35s. to 
40s. Coke: Special foundry, 40s. to 44s.; good foundry, 
36s. to 38s.; furnace, 30s. to 32s.  Pitwood, ex ship, 
37s. 6d. to 38s. 6d. 














LATER. 


There is no sign of the market settling down much 
this week, and it is evident that very strong conditions 
will rule throughout the whole of this month. Not only 
are coals going to be scarcer for prompt loading than was 
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the case last month, but the uncertainty regarding the 
possibility of securing supplies during the second half of 
this month is becoming greater. The miners were due 
back at work on Wednesday morning, but the response 
of the men to the appeal of Lord Kitchener, the Admiralty 
and the miners’ leaders that they should confine their 
holidays to the two days ofticially declared for the coal- 
field has been disappointing. Im some cases the men 
resumed work in good numbers, but at other collieries, even 
those producing Admiralty coal, a considerable number of 
absentees was reported, and the output for Wednesday for 
the whole coalfield was not expected to average more 
than 60 per cent. of the normal. As regards values 
of coals they are as yet very indefinite. | Ordinary second 
Admiralties are placed about 37s. to 37s. 6d., so that on 
this basis best Admiralties, were they in the market at 
all, would be worth at least 40s. Best drys are nominally 
about 38s. or 39s., and ordinary descriptions 34s. to 35s. 
Best black veins are reckoned to be about 36s., Western 
Valleys 34s. 6d. to 35s., and best Easterns 33s. to 34s. 
These figures, however, are merely approximate, as 
colliery salesmen are not quoting, and there is no market. 
Smalls remain much about the same as before the holidays, 
as is the case in house coal, coke and patent fuel. Pitwood, 
however, is weak. Supplies are coming along well, but 
the demand is very meagre, and prices are about 36s. to 
37s. with a lowering tendency. 





Coal Trimmers’ Wages. 


The Coal-trimming Board for Cardiff, Penarth 
and Barry, at a meeting on Wednesday, settled the ques- 
tion of a war bonus for the men by agreeing to a payment 
of 12} per cent. advance on the existing tariff for the 
duration of the war. 


Newport (Mon.). 


There has been practically no change in the 
market as compared with the conditions and approximate 
values ruling prior to the holidays. Operations are on a 
very small scale, the scarcity of. supplies precluding 
possibility of much business being arranged. The general 
opinion is that present values will be well maintained. 
Approximate prices :—Steam coal: Best Newport black 
vein large, 35s. to 37s. 6d.; Western Valleys, 33s. to 34s.; 
Eastern Valleys, 31s. to 32s.; other sorts, 30s. to 3ls.; 
best smalls, 19s. to 20s.; seconds, 18s. 6d. to 19s. Bitu- 











minous coal: Best house, to 29s.; seconds, to 
27s. Patent fuel, 30s. to 33s. Pitwood, ex ship, ¢ to 
38s. 6d. 

Swansea. 


Business has opened very slowly since the holi- 
days, owing to the fact that most buyers had arranged 
their supplies for the first week or so of this month before 
the vacation. Quotations generally rule about recent 
figures, the market generally being very steady. Approxi- 
mate values :—Anthracite: Best malting large, 22s. to 
24s.; second malting large, 20s. 6d. to 21s. 6d.; big vein 
large, lfs. to 17s. 6d.; red vein large, 17s. 9d. to 18s. 6d.; 
machine-made cobbles, 27s. 6d. to 29s. 6d.; French nuts, 
27s. 6d. to 28s. 6d.; German nuts, 26s. 6d. to 27s. 6d.; 
beans, 23s. to 24s. 6d.; machine-made large peas, 14s. 6d. 
to 15s. 3d.; rubbly culm, 10s. 3d. to 1ls.; duff, 4s. 3d. to 
4s. 9d. Steam coal: Best large, 27s. to 30s.; seconds, 
23s. to 26s.; bunkers, 25s. to 27s.; smalls, 16s. to 19s. 
Bituminous coal: No. 3 Rhondda large, 27s. to 29s. 6d.; 
through and through, 23s. 6d. to 24s. 6d.; smalls, 19s. 6d. 
to 2ls. 6d. Patent fuel, 26s. to 30s. 





Tin-plate Trade, &c. 


Tin-plates this week show an advance of prac- 
tically Is. per box, as compared with last weekis prices. 
Production last week was unusually low, the Swansea 
Harbour Trust’s returns showing that the total received 
from works was only 42,724 boxes, as against 95,270 
boxes in the previous week. Shipments, however, were 
82,283 boxes, as compared with 49,121 boxes in the 
preceding week, so that stocks have been fairly sub- 
stantially reduced. These figures show that the operations 
of the Output Control Committee—known as the Tin- 
plate Conference—are in force. The following are the 
official prices from the Swansea Metal Exchange :— 
Tin-plate, &e.: L.C., 20 ~ 14 112 sheets, 17s. to 17s. 6d.; 
I.C., 28 « 20 < 56 sheets, 17s. 6d. to 18s.; I.C., 28 « 20 

112 sheets, 34s. to 35s.; I.C. ternes, 28 20 112 
sheets, 28s. 6d. to 29s. Block tin, £166 10s. per ton cash ; 
£165 per ton three months. Copper, £69 17s. 6d. per ton 
eash; £70 10s. per ton three months. Lead: English, 





£23 10s. per ton; Spanish, £22 10s. per ton. Spelter, 
£42 5s. per ton. Iron and steel: Pig iron: Standard 
iron, 69s. per ton cash, 69s. 5d. one month; hematite 


mixed numbers, 95s. per ton cash, 95s. 6d. one month ; 
Middlesbrough, 69s. 4}d. per ton cash, 69s. 93d. one 
month; Scotch, 75s. 4$d. per ton cash, 75s. 10$d. one 
month ; Welsh hematite,-100s. dd.; East Coast hematite, 
nominal; West Coast hematite, nominal. Steel bars: 
Siemens, £7 to £7 5s.; Bessemer, £7 to £7 5s. Steel rails, 
heavy sections, £7 12s. 6d. 








Newport Meta! Market. 


The local iron and steel trades show an increas- 
ingly strong tone. Prices since last week have moved 
upwards and there is a disposition not to quote for business 
until current orders are nearer completion. Tin-plate and 
sheet bars are 5s. up on the week, both Bessemer and 
Siemens qualities being now £7 5s. Business has been 
turned down at these prices. A further advance is ex- 
pected in view of higher costs of fuel. It is reported that 
some small supplies of American steel are coming in, but 
the quantity is not sufficient to cause serious competition. 
Rails are active, and values are higher on the basis of 
£7 12s. 6d. for heavy sections. Shortage of labour is the 
trouble at blast furnaces. Prices of Welsh hematite are 
nominally 100s. to 102s. 6d. Iron ore is scarce at round 
about 30s. for best Rubio. A rise of 6d. per box is shown 
in tin-plates, with a tendency to harden further. Makers 
are declining to book ahead. 














AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 24th. 


CANADIAN competition in rails continues at points in the 
Western States, and a considerable volume of business is pro- 
bable. Comparatively unimportant business is being done in 
home mills, The same is true as to locomotives and cars ; in 
fact, railroad demands are light everywhere. Notwithstanding 
that 30 to 40 per cent. of capacity is still idle, many mill ex- 
pansions are contemplated, involving huge outlays. The 
weakness of the market consists in the irregularity of domestic 
demand. The market is characterised by spurts, extending all 
along the line, excepting in steel plate, which enjoys a steady 
demand by reason especially of shipbuilding conditions. A 
good many consumers of pig show a desire to cover third 
quarter requirements where makers are willing to take such 
deliveries at current rates, which disposition is not general. 
Export demand, especially in war munitions, grows rapidly, as 
well as in machine tools, especially lathes and turning machines, 
where contracts in many cases will take a maximum six months’ 
output. Reeent orders from France call for 16,000 tons light 
steel rails, 6000 tons steel ties, and 8000 tons girder rails. Very 
heavy orders have just been closed for shrapnel, largely for 
Russia. After six months’ wobbling the Chesapeake and Ohio 
Railroad has placed its bridge order for 16,000 tons for another 
bridge across the Ohio River. A 30in. blooming mill and a 
24in. slabbing mill is to be erected at Youngs Town, and a hot 
metal carrying railroad will transport the metal from its furnaces 
a long distance. Copper exportation is assuming large pro- 
portions. At present rate this month’s exports will aggregate 
30,000 tons. Domestic consumption calls for 20,000 tons. 
Increased production for month is 45,000 tons, which means 
diminished surplus, Electrolytic is 











CATALOGUES. 


TxE Bonecourt Waste Heat Boiler Co., Limited, of Parliament 
mansions, Victoria-street, London, S.W., has sent us a pamphlet 
dealing with Bonecourt Waste heat boilers and water heaters 
for raising steam and for heating water. We are told that the 
company builds standard designs of steam boilers and water 
heaters to meet the many conditions of actual service. The 
space occupied by the Bonecourt patent waste heat boiler or 
water heater is extraordinarily small for the output. 

NaTIONAL GAs ENGINE Company, Limited, Ashton-under- 
Lyne.—*‘ Gas Engines for Large Powers ”’ is the title of a cata- 
logue which we have received from the above firm. It contains 
particulars and excellent illustrations of the firm’s vertical 
engines of powers varying between 300 brake horse-power and 
1500 horse-power, The latter is of the six-crank twelve-cylinder 
type. Some instructive figures regarding the running costs of 
engines of various sizes under different conditions are included 
in the catalogue. 

AN extensive catalogue pertaining to single-speed cascade 
induction motors without slip rings has been sent to us by the 
Sandycroft Company, of Chester. We gather that the demand 
for these motors for mining work, &c., ismow very large, and the 
firm has made arrangements for carrying a large stock. Besides 
specifications, illustrations, and general information the cata- 
logue contains many tables giving the prices and weights of 
motors and accessories. Those interested in electric driving 
with the use of induction motors will no doubt find the catalogue 
useful. 

From the Sturtevant Engineering Company, Limited, of 147, 
Queen Victoria-street, we have received a pamphlet on 
Sturtevant vacuum cleaners of the turbine type. Owing to 
the enormous volume of air handled by the Sturtevant air 
turbine, the plant, in addition to the thorough removal of dust 
from carpets, upholstery hangings, walls, and bare 4oors, will 
rapidly collect tickets, matches, cigar and cigarette ends, fruit 
stones and pebbles, and all refuse likely to be found on the smooth 
or slatted floors of railway carriage and public service vehicles 
generally. 

WELLMAN, SEAVER AND Heap, Limited, of 47, Victoria-street, 
S.W.—This firm has sent us a copy of a new catalogue dealing 
with open-hearth furnaces and mixers for steel works. The 
eatalogue, we are told, was practically completed before the 
war broke out, and it is a matter of interest to note that the firm 
has supplied plant to places which have figured prominently in 
the war news of France. We note also that in spite of serious 
competition by German firms, Wellman, Seaver and Head, 
Limited, secured before the war broke out orders for rolling fur- 
naces of British design from such firms as Krupps and the 
Dortmunder Union. 

WE have received from Herbert Morris, Limited, of Express 
Works, Loughborough, a circular illustrating and giving prices 
of the Morris patented double-speed bottom block for overhead 
cranes, jib cranes, hoists, travelling pulley blocks, and other 
hoisting gears lifting on the double chain. This two-speed bottom 
chain block provides a fast speed for the quicker handling of 
loads up to half the capacity of the gear, whilst the heavier loads 
are lifted in the ususal manner. From the illustrations in the 
circular we note that the block is made with an attachment for 
linking on to the “ live ” side of the chain, which then takes the 
load up at double the normal speed. 


AN extensive and well-bound catalogue on safety boiler 
mountings and patented valves has been sent to us by J. Hopkin- 
son and Co., of Huddersfield. There are no fewer than 341 pages, 
and all kinds of boiler fittings and valves are dealt with. At 
the commencement of the catalogue some interesting particulars 
concerning the company’s works are given, from which we note 
that the firm has now in operation a steel foundry constructed 
on the most modern lines and equipped with plant for producing 
mild steel castings of low sulphur and phosphorus contents 
suitable for high pressures and superheats. Altogether, the 
publication constitutes a very useful volume, and: should, we 
think, prove of considerable assistance to all steam users. 


WE have received from John Brown and Co., Limited, of 
Sheffield, a well got-up pamphlet dealing with grinding and 
lining plates for ball mills and tube mills. The firm makes a 
speciality of the manufacture of all descriptions of grinding and 
lining plates for the various types of ball mills and tube mills 
used for grinding cement, crushing quartz, pulverising fuel, and 
for similar purposes. The plates are manufactured in the firm’s 
special ‘‘ Brown’s adamant ” steel, which, to quote the words of 
the pamphlet, “‘ several years’ experience has proved to be most 
suitable for this particular work, the plates being noted for their 
excellent wearing properties, great toughness, and remarkable 
freedom from fracture.”” The pamphlet is well illustrated and 
in several cases new and improved types are contrasted with 
older forms. 

Tue Dudbridge Tronworks, Limited, Stroud, Gloucestershire. 
—Dudbridge petrol and alcohol engines are dealt with in a 
well got up catalogue issued by this firm. The engines are 


similar in design to the firm.’s well-known gas engines, and are 
fitted with a special carburetter for use with petrol or alcohol, 
ignition being effected either by a magneto electric gear or by 
a burner using petrol or alcohol for heating a porcelain tube. 
It is stated that in actua] work these engines are giving excellent 
results in various parts of the world, and in countries where 
these fuels are readily obtainable, and where town or suction 





gas is out of the question, there is no better means of obtaining 
wer. They are very simple in construction, and need no 
skilled attention. 

From the Smethwick Stamping Company, of Bridge-street, 
Smethwick, we have received a new catalogue dealing with 
drop forgings. In issuing thiy list the firm has endeavoured to 
serve a double purpose. First, by indicating the large variety 
of work covered by its list of drop forgings ; and, secondly, 
to give the leading dimensions of its usual stock fittings vo that 
customers may, whenever possible, select a standard size, 
thus avoiding the expense of special dies and tools, securin, 
prompt delivery, and the lowest price. An important feature 
of the firm’s forged boiler fittings is that they are subjecte; 
to a special heat treatment process which relieves the interna! 
stresses set up in the material during forging operations, impart 
an improved structure to the steel and reduces the risk oj 
breakage to a minimum. The firm’s special heat treatment and 
quenching process is said to increase the strength and toughnes 
of the material to a remarkable degree and renders the fittings 
practically unbreakable. 

CHARLES CHURCHILL AND Co., Limited, Leonard-street, 
Finsbury, London, and Birmingham, Manchester, Newcastle, 
Glasgow and Bristol.--We have just received from this company 
a very large and very well got up catalogue of the tools for 
engineers and woodworkers that it sells. Most of these tools are, 
we should say, of American origin, but other countries are no: 
wholly omitted, and we notice that a fair number of British 
products is listed. There are no less than 438 quarto pages in 
the volume, and as they all bear illustrations and many of therm 
descriptions of tools, the study of the book is quite a libera! 
education in workshop appliances. With the exception ot 
small lathes and drilling machines, few machine tools are dealt 
with, but there are endless illustrations of hand tools of all 
kinds, and of drills, cutters, dies, chucks and hundreds of othe: 
things used in workshops. Grinding machines, too, come in 
for a good share of attention, and there is quite an interesting 
section on vices and another on measuring instruments oi 
various kinds. Altogether it is a very admirable production, 
well worth preserving for reference. We should add that prices 
are given throughout. 

ARNESEN’S patented rotary pumps are dealt with in a smal! 
book sent to us by M. Clausen, of Copenhagen, the London 
agent being William Carnegie of 33-35, Charterhouse-square, 
E.C. The Arnesen patented rotary pump consists of a pump 
chamber in which runs a rotor oe arranged. This 
rotor is provided with four vanes, and a speTial feature 1s the 
peculiar way in which these vanes move, owing to the fact 
that they are mechanically guided through the excentric move - 
ment of the rotor. The vanes are led out to the walls of the 
pump chamber without touching it, and thus no wear or tear 
oceurs. One side of the pump chamber is turned so as to form 
a cavity on the same radius as the rotor, whereby is obtained 
a most effective tightening of the surfaces between the suction 
and delivery channel, at the same time avoiding any choking 
from chips, lumps of grease or other obstructive matter Coming 
between these surfaces. Through the rotation of the rotor a 
vacuum is produced on the underside of the disengaged vane, 
whereby the suction is effected. The liquid to be lifted is then 
conveyed to the upperside of the next vane from where it i 
taken into the concave between the rotor and the wall of the 
chamber. The further movement of the vanes then carries the 
liquid out through the delivery channel. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue firm of John Thompson, of Wolverhampton, advises us 
that it has taken more commodious London offices at Windsor 
House, Kingsway, W.C. Telephone No.: Regent 426, 

Sir W.G. Armstrone, WaitrwortH and Co., Limited, inform 
us that, having recognised for some time the necessity for 
extending their facilities for the manufacture of constructional 
steel work in connection with cranes, hoists, dock gates, bridges, 
&c., they have now made an arrangement with A. and J. Main 
and Co., Limited, of Glasgow, which places at their disposal much 
greater shop area for the manufacture of this class of work than 
they had available hitherto. The work will be carried out as 
usual under their own supervision, and not only have they a 
representative on the Board of A. and J. Main and Co., Limited, 
but they have a special technical staff of their own resident at 
Main and Co.’s works. The designing of cranes, hoists, dock 
gates and other classes of work in which they specialise will be 
earried on as hitherto by their own staff at Elswick. Their 
connection with Main and Co, enables them to quote for girder 
work and constructional work generally of all descriptions. 

Tue firm of De Bergue and Co., Limited, has for some time 
past had under consideration the necessity for remodelling and 
extending its works, and providing the additional working capital 
called for by increased business. In order to carry these objects 
into effect, it has been decided, as being the most convenient and 
expeditious method under the circumstances, to wind up the com- 
pany and to form a new company under the same name to take 
over the business of the original company as from March 31st, 
1915. There has been no alteration in the management. For 
the purpose of carrying out the transfer from this company to 
the new company it has been necessary to appoint a iiquidator, 
and Mr. F. V. Hansford, of 3, York-street, Manchester, chartered 
accountant, has been appointed. All accounts owing by or to the 
original company will (until the formation of the new company) 
he dealt with by him at Strangeways Tronworks, Manchester. 








Conrracts.—The Mill-road Infirmary, Everton, Liverpool, 
has placed an order with Ed. Bennis and Co, (through the Bright- 
side Foundry and Engineering Co.) for six coking stokers and 
self-cleaning compressed air furnaces. Another order just 
received by this firm is from the Dowson and Mason Gas Com- 
any, Limited, of Levenshulme, Manchester, for coal and ash- 
handling plant for India.—The Walthamstow Urban District 
Council has renewed its contract for the next twelve months 
for 8 and D.P. 5 and 10-ampére tumbler switches with 
Messrs. J. H. Tucker and-Co., of Birmingham. 


SKILLED LABOUR FOR THE MAKING OF MUNITIONS OF War. 

In view of the expressed opinions of the leaders of the Govern- 
ment as to the difficulties of manufacturing munitions of war and 
the acknowledged shortage of labour, the Society of Model and 
Experimental Engineers desires to call attention to the existence 
in this country of the considerable amount of mechanical ability 
and experience possessed by people who are not professionally 
occupied in engineering. No doubt many of these would be 
willing to offer themselves for service in Government workshops 
if suitable conditions of employment can be arranged. As the 
easiest means of effecting this the Society would suggest that 
the Government should give its consideration to the formation 
of an Industrial Branch of the Royal Engineers, in which such 
men might enlist without having to conform to the existing 
military standards. The Society is of opinion that there are 
a number of capable men who would willingly come forward 
under a scheriie of this kind, as they would then feel they were 
part of the recognised force employed in the defence of the 
country. Such a proposal as this, if carried into effect, would 
probably also attract trained workers whose services are not at 
present being utilised for Government work. 














Aprit 9, 1915 


THE ENGINEER 


369 











BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d, 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
wreptance of the complete Specification, 


Iny person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


5729 March 6th, 1914.—Liguip Furi Frepina Device, 
Guido Fornaca, Corso Dante, Turin, Italy. 

\ is the body of the injection pump, wherein the plunger B 
reciprocates, being driven by the excentric C—which makes 
one revolution for each driving eycle—and guided by the cross- 
head D. The suction valve EF integral with the sleeve F threaded 
on the piston B, is retained by the ring G, forming part of the 
piston, so that the valve cannot be re-seated until the piston 
has reached a certain point of its descending stroke, On the 
other hand, the piston controls through the arm H, the support- 
ing member J for the spring K, so that when the shank of the 
member J bears on the head of the standard L, the spring K 
is inoperative, while the standard L acts on the lever M, mounted 
on the excentrie pivot N, permitting the opening of the valve P 
for the return of the fuel to the suction piping. ‘The connector Q, 
provided with the non-return valve R, places the compression 
chamber in communication with the piping, which conveys the 
fuel to the injector mounted on the working cylinder. The 
fuel drawn in during the forward stroke of the plunger B encoun- 
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tering resistance in its passage through the injector, escapes at 
the beginning of the return stroke, through the suction valve E 
until the piston causes the closure of the latter. As soon as 
this is effected, the pressure in the chamber of the pump rises 
almost instantaneously forcing the fuel to overcome the resist- 
ance of the injector, and projecting it into the working cylinder, 
while the excess of fuel, overcoming the resistance of the spring 
of the valve for the return to the suction piping, escapes through 
the latter under a constant pressure. When the plunger B descends 
the arm H moves, also raising the standard L and freeing the 
valve P, and therefore lowering suddenly the pressure so as to 
interrupt the injection of fuel, which through the valve returns 
to the suction piping until the end of the stroke. The cycle 
ubsequently begins again. By displacing the excentric pin N, 
the moment of opening of the valve P is also displaced ; that 
is to say, the duration of the injeetion varies, and in this manner 
it is easy to control the quantity of fuel injected.— March 17th, 
1915, 
13,836. June 
Norway. 
Fig. | is a vertical section through the cylinder of a two- 
stroke Diesel engine, and Fig. 2 is a cross-section through the 
exhaust_ports. An inner cylinder or liner A is inserted within 
the outer cylinder B, which is provided with an integral cover C, 
Slots D and E for the escape of the products of combustion 
and admission of scavenging and charging air are formed in the 
wall of-the inner cylinder, Openings F and G are provided in 


8th, 1914.—CyuinpeR, Albert Bie, Arendal, 
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the upper wall of the liner A, within which openings are disposed 
fuel and ‘starting valves. Cooling water is admitted at H and 
escapes at J. The liner is inserted into the jacket B from below 
and bears against the cover of the jacket at K. The cylindrical 
wall of the liner is thus relieved of axial combustion pressure 
and when heated is free to expand downwards, which, according 
to the inventor, is of great advantage, especially in the case of 
two-stroke cycle engines, whose cylindrical walls are weakened 
by the formation of the apertures D and E.—March 17th, 1915. 


DYNAMOS AND MOTORS. 


5639. March 5th, 1914,—ImPROVEMENTS IN AND RELATING 
To AuToMATIC ExLecrric ReEGuLators, The British Thom- 
son-Houston Company, Limited, of 83, Cannon-street, E.C. 
A communication from the General Electric Company, of 
Schenectady. 

A is a primary winding on a core, having three legs and an 
air gap. B and C are secondary windings. When a current 
flows in A these windings oppose each other. The leg on which 
coil B is wound has a small cross section, and normally is satu- 
rated when current flows in the primary winding. When 
current below a predetermined amount flows in the primary A, 
a flux is set up in the core which induces electromotive forces 
in the secondary windings B and €. Since these windings are 
connected to oppose one another and the right-hand core is of 
such small section that it will normally be saturated, the number 
of turns in the secondary winding may be made to bear such 
relation to each other that the electromotive force induced in 
the secondary winding B is greater than that induced in the 
winding C, and the current flowing in the circuit energised by 
these windings will flow, for example, in the direction of the 
arrow. If the secondary windings are correctly proportioned 
it is obvious that when the current in the primary A reaches a 
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predetermined amount, the electromotive force in the winding 
C reaches such a value that it becomes equal to and then greater 
than that induced in the winding B. The current will therefore 
reverse, We cannot go into all details ; it must suffice to say 
that the lower part of the diagram shows a “ translating device. 
D is a single-phase generator. E a potential regulator. When 
the invention is applied to a constant-current regulator, the 
primary winding A is connected in series with a conductor F. 
The translating device consists of an induction motor, with 
its armature connected to a shaft geared to operate the regulator 

There are two field windings on the induction motor; one 
G connected in series with a resistance or phase-displacing 
device H, and the other K to the secondary of the current- 
reversing device, Obviously, there will be a phase displacement 
between the currents in these two windings, and consequently 
the armature will develop a torque, and when the current is 
reversed in the field K its torque will reverse. The regulator E 
raises and lowers the voltage automatically. There are two other 





illustrations.— March Lith, 1915. 

22,732. November 18th, 1914.—-IMPROVEMENTS IN MEANS 
FOR REGULATING THE SPEED OF ELEcTRIC Morors, 
Allmanna Svenska Elektriska Aktiebolaget, of Westeras, 
Sweden. 


A is the driven shaft, the speed of which is to be regulated, 
and this shaft is driven by a separately excited continuous- 
current motor B. The main field of this motor is shown at C. 
Current for the motor is obtained from the generator D, the 
field E of which is excited separately. The generator is driven 
by a polyphase induction motor. The continuous-current 
generator obtains exciting current from an exciter F, A resist- 
ance H varies automatically the excitation of the generator, a 
solenoid being connected in series with the generator K mecha- 
nically connected to the motor B, The number of revolutions 


of the motor B can be varied by adjusting the resistance L. 
With a given adjustment of this resistance the number of 
N°22,732 














revolutions will be constant even if the voltage of the generator 
D is changed. If, however, the machine K is excited with a 
coil in parallel with coil C, this arrangement suffers from the 
drawback that a change in the intensity of the current in the 
magnetising winding C of the motor B changes correspondingly 
the number of revolutions of the motor. Such changes may 
arise owing to variations of the voltage or number of revolu- 
tions of the exciter F, caused by variations of load or frequency 
of the alternating-current circuit. Other things, that need not 
be referred to here, produce the same effect. According to the 
present invention, however, the auxiliary generator K has a 
series coil M. The automatic regulator H maintains a constant 
current in this winding M, and in this way the above-mentioned 
difficulty is overeome.—March 17th, 1915. 


TELEGRAPHS AND TELEPHONES. 


22,133. November 6th, 1914.—IMPROVEMENTS IN SELF- 
INDUCTION CoILs FoR Usk IN DuPLEX OR MULPLEX TELE- 
PHONE Systems, Axil Herman Olsson, of Bergsgatan, 16B, 
Stockholm, Sweden, and Henning Bernhard Mathias 
Pleijel, of Brunnsgatan, 2, Stockholm, Sweden. 





It has hitherto been proposed by the present applicants to 





obtain the Pupin-effect in duplex or multiplex telephone con- 
nections by the aid of the leakage fields, which, on account of 
the currents in the duplex lines, arise between the iron cores of 
two or more superposed double coils of known type. In some 
cases, however, it is of importance to augment the self-induction 
load in the duplex line without changing the load given to the 
double lines. According to the present invention, this object 
is attained by reducing the magnetic resistance to be passed 
by the leakage field, and this effect can be secured in various 
ways. According to one embodiment of the invention, the 
windings are omitted at the points C D and C'D*. F and G 
are the iron blocks or yokes, inserted between the iron cores 
at these points, The air gaps may be made greater or smaller 
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as desired. The yokes or blocks FG consist of lamelle#, the 
number depending upon the degree of strengthening of the 
leakage fields desired. The magnetic lines of force of the leakage 
fields pass from the one iron core to the other one in the same 
coil combination. Where iron blocks or yokes are introduced, 
the leakage fields pass through iron, and the strength of the 
fields thereby augmented. It will be apparent that the 
degree to which the leakage fields are strengthened may be 
regulated by increasing or reducing the air gaps between the 
iron cores and the blocks, or by varying the sectional area of 
the latter, and under such conditions no variation in the load 
of the double lines is obtained ; seeing that the magnetic 
fields set up by the currents in the double lines are poleless and 
are completely closed in the iron cores.—March Vith, 1915. 


is 


GRINDING AND CRUSHING MACHINERY. 


3258. February 7th, 1914..-GrinpING oR CRUSHING MACHIN- 
ERY, Myrtle Villa, Misterton, Gainsborough. 

A grinding ring A is mounted on rollers B. The upper face 
of the ring is coneave, and grinding rollers C rest in this face. 
The rollers C are mounted on swivelling shafts D disposed 
radially to the ring A. The shafts D are pivoted to a central 
pedestal to enable the rollers to ride over the material to be 
ground, which is fed into the hollow upper face of the grinding 
ring. One of the supporting rollers B is driven by a pulley, 
and thus the ring A will be caused to rotate, the grinding rollers 
C also revolving by frictional contact with the ring. If desired 
one of the grinding rollers C may be positively driven by a 
crossed belt from the supporting roller shaft, pulleys E and F 
being provided for this purpose. Similarly the grinding ring A 
may be positively driven from the supporting roller B, as, for 
example, by means of bevel gear fixed to the ring and to the 
supporting roller. Means are provided for pressing the grinding 


. Moss, 





rollers C to the ring A, such as wire ropes G, passing over the 
shafts D and connected to weights or springs to give the desired 
tension. Turnbuckles are provided to adjust the amount of 
this extra pressure. The grinding ring is surrounded by a 
sereen H which is fixed to the ring and rotates therewith. This 
sereen extends above the grinding ring, and as successive portions 
of the circumference of the grinding rollers leave the face of the 
ring, the material being treated will be lifted up by centrifugal 
force and carried on to the screen H. The tailings will fall 
back into the hollow of the grinding ring to pass under the 
rollers again whilst the fines will pass through the screen on to 
a channel J. A scraper K is fixed to the ring A and carries the 
fines to a suitable discharge. To prevent the material from 
caking at the bottom of the ring A, a plough L may be so fixed 
as to lift the material from the ring and direct it against the 
sereen.— March 17th, 1915. 


SHIPS AND BOATS. 


6318. March 12th, 1914.—Sarety Devices FoR SUBMARINE 
Boats, Swan, Hunter and Wigham Richardson, Limited, 
and E. L. Peacock, Wallsend-on-Tyne. 

This invention provides devices which prevent the submer- 
gence of a boat to a greater depth when in motion than beyond 
a predetermined amount. A is a plane for controlling the angle 
of the boat or depth of submergence operated by the controlling 
gear B, which may be a hydraulic, pneumatic or other device. 
In the shaft C between the controlling gear and the plane is 
placed a safety coupling D. In this coupling both ends of the 
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are centered by a conical connection E, and are held 
together by the hinged lugs F. The flange G keeps the hinged 
lugs in their closed position, the flange being secured to the 
lugs by small screws H. The disconnecting of the coupling is 
effected by moving the levers J operated by an air cylinder K, 
the piston in which forces the flange G away from the lugs F, 
the securing screws being sheared in this operation. By further 
motion of the lever J the flange G comes up against the ring L, 


shaft C 








which forces the shaft C and plane A into the position to cause 
the boat to rise, M is an inelinable plane which can only cause 
the boat to rise. Compressed air is supplied to the working 
eylinders K and N from the storage tank P, either by opening 
by hand one of the valves Q, of which many may be disposed 
in different parts of the boat or by the valve R operated by any 


well-known automatic depth regulating device 8.—-March lith, 
1915, 
19,249. August 29th, 1914.—IMPROVEMENTS RELATING TO 


HULts oF Sates, Conrad Stangebye, Bélingshaven, Hvaler, 
Norway. 

The hull is provided at both sides below the water line with 
recesses A extending aft from about the centre at B to the quarter 
where the propellers C are arranged and where the recesses 
merge into the after part of the hull. The depth of the recesses 
increases from the centre of the hull aft, and at the widest 
portion is about equal to the diameter of the propeller or some- 
what larger. In this way, lateral conduits are formed which 
freely admit water to the propellers and allow it to be smoothly 
discharged behind the propellers, along the after part of the 
hull. The oblique sides of the recesses result, moreover, in the 
ship being propelled forward during rolling as well as pitching. 
For during a downward movement of the recessed portions, 
either owing to pitching or to rolling, the water presses on the 
oblique upper side of the recess in the direction of the arrow D, 
so as to produce foree components directed forward. When 
the stern rises, the water acts in the same way on the oblique 


lower side of the recess in the direction of the arrow E, and foree 


N°19249 











components also direeted forwards are produced. The pro- 
pellers are arranged with their axis of rotation at an angle of 
40 deg. to 50 deg. relatively to the transverse plane of the hull, 
so that the shaft F emerges through the hull at the quarter. 
In that way a long tunnel for the propeller shaft is avoided. 
The greatest advantage consists in the fact that the propeller 
hub can be inserted more or less in the side of the hull, and has 
no special opportunity to drag the water and retard the travel. 
If the propeller blades are arranged at an angle of 35 deg. to 
45 deg. to the shaft, their action becomes very favourable. 
When one blade is pointing backwards, its plane is approxi- 
mately parallel to the longitudinal plane of the hull. It then 
discharges the water very easily. During the rising of the blade, 
it passes fairly close to the side of the hull, and thus acts in 
opposition to the dead water as it always projects outwards 
the water which otherwise would easily adhere to the side of 
the hull. During further rotation, the propelling action of the 
blade begins. It serews always more and more away from the 
side of the hull until a position is reached in which it forms an 


angle of about 90 deg. with the side of the hull.-—March 17th, 
1915, 
MISCELLANEOUS. 
13,542. June 3rd, 1914.—IMPROVEMENTS IN THE MANUFAC- 
TURE OF Cement, J. F. Goddard, 59, Tytherton-road, 


Holloway, London, N. 

This is a process for the production of an improved cement, 
which possesses the property of being waterproof, when used 
in the ordinary way, either with or without the addition of sand 
or other aggregate. The waterproofing material, preferably 
tannic acid or tannin is mixed with gypsum, plaster of paris 
or other suitable form of ealcium sulphate, for “ slowing ” 
in the proportions of one part by weight of tannic 
acid to five parts by weight of gypsum. The materials may be 
ground either before or after mixing. Sufficient water is then 
added to produce a paste, and the mixture is allowed to set and 
dry. It is then ground to a powder, and this powder consisting 
of gypsum, having tannic acid incorporated with it, is used for 
adding to the cement clinker before the latter is ground. The 
amount of the treated gypsum to be added to the clinker will 
depend on the nature of the latter, and on the nature of the 
cement it is desired to obtain, and particularly on the setting 
time required, as it is well known that the setting time of 
Portland cement may be varied within limits by the addition 
of varying quantities of gypsum, It will generally be found, 
however, that an addition of treated gypsum corresponding 
to 0.8 per cent. by weight of the clinker will yield an average 
slow-setting cement.-—March 17th, 1915. 

6575. March 16th, 1914.-IMPROVEMENTS IN 
AND rons CONDENSERS, Emile Rousseau, of 24, 
road, Croydon, Surrey. 

A is the outer tube which is closed at its lower end by a 
hemispherical end piece B, and is fused at its upper end C to 
the upper open end of the inner tube D. The latter is closed 


cement, 
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at its lower end by a hemispherical end piece E, into which 
there is fused a glass tube F that extends concentrically up the 
interior space of the tube D to a point above it and permits 
the entrance of a conductor G whereby electrical connection 
is made with a mass of amalgam H, which fills the space enclosed 
within the tubes A, D, and serves as the inner electrode of the 
condenser. A suitable amalgam for this purpose can be formed 
from equal parts by weight of lead and mercury, and in the 
introduction of which a vacuum is preferably employed. The 
temperature should also be slightly raised during this opera- 





tion. Instead of using a body of mercury or amalgam as the 
inner electrode, the inner electrode may be formed by coating 
the inside of the outer tube and outside of the inner tube with 
copper or the like in any suitable known manner. The outer 
electrode is formed by a coating of metal J applied preferably 
by electro-deposition to the exterior of the tube A and the 
interior of the tube D. By arranging the conductor tube F 
in the interior of the inner tube D, the electric stress on the 
dielectric at the junction of E and F is reduced to a minimum 
and the insulation of the inner electrode very considerably 
improved. There are four other illustrations,_-March Vith, 1915, 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 


which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents, 
which right, when acquired, can be retained after the war, 
and is specially compiled for Tur ENGINEER by Lewis Wm. 
Chartered Patent Agent, 5, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy proprietor 


the law does not apply. 


(Goold, Corporation-street, 


On each of two of the patents given below £68 and on 
each of the remainder £56 have been paid in renewal fees. 


No. 24,451/04.—-Impregnating wood, &ce. Wood, treating for 
preserving, &e. In impregnating wood and other porous 
materials, the air within the material to be treated is at atmos- 


pheric pressure, and the pressure of the impregnating liquid 
is not more than four atmospheres. The material is then sub- 
jected to the vacuum treatment as many times as is desired, and 
the material may also be subjected to a strong air pressure and 
then to the vacuum. Hulsberg and Co., Germany. 

No. 24,452 /04.—Cyecles, &e.; driving mechanism ; 
brakes. A clutch —— and braking mechanism for 
Gottschalk, F. 'T., Germany. Dated December 2nd, 1903, 

No. 24,490/04.—-Acetylene and like lamps. In acetylene 
storm lamps the gas is produced at very high pressure and 
issues from the burner in one or more paralle jets with a velocity 
greater than the velocity of ignition of the gas. Margreth, J., 
Germany. 

No. 24,568 /04.—Automatie cut-off valves. 
of valves adapted to enable an automatic valve to close in case 
of pipe fracture or leakage on the engine side. Hubner, J., and 
Mayer, I., Austria. 

No. 24,782/04..—Explosives. The flash is reduced by adding 
an alkali bicarbonate, and a neutral body such as camphor or 
vaseline, to explosives containing nitro-cellulose and nitro- 
glycerine. An example contains one to two parts of sodium 
bicarbonate, five parts of vaseline, seventy-five parts of nitro- 
cellulose, and twenty-five parts of nitro-glycerine. Dutten- 
hofer, C., Germany. 

No. 24,893/04.—Railway, &c., vehicles; brakes, vacuum. 

To cause the brakes to be applied in emergency applications, 
first upon the rear vehicle of a train, the end of the train-pipe 
is connected to a valve similar to the usual quick-acting brake 
valves, but formed with a comparatively large space above the 
diaphragm or connected to a comparatively large auxiliary 
reservoir, and formed with a smaller aperture so that the pres- 
sures above and below the diaphragm become equalised more 
slowly than in the quick-acting brake valves located nearer the 
front of the train. The valve therefore remains open longer 
than the other brake valves, and the brake cylinder on the last 
carriage is filled first, and the application proceeds from the 
rear to the front of the train. The same action may also be 
produced by weighting the valve with springs or weights more 
lightly than the other brake valves. Lenz, A., Vienna. 
Rotary engines and pumps. In apparatus 
of the type in which vanes slide axially through a rotating drum 
and bear against cam-shaped surfaces on the covers, the drum is 
made so narrow as to have a considerable space between it and 
the cam surfaces. Pittler, W. von, Berlin. 

N 25,426 /04.—-Pumps ; pump valves; flexible-diaphragm 
pumps. Consists in an arrangement of valves in pumps for 
muddy liquids, by means of which the valves are tightly closed 
even when there is mud between the sides of the valve seat in 
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cles, 





An arrangement 














the space in which the valve moves, Schwenzer, G., and Ham. 
melrath, T., Germany. 

No, 25,527/04.—Coking. Relates to coke ovens provided wit |, 
vertical heating flues and air and gas supply from below. Koppe: 
H., Germany. 

No. 25,614/04.—Bearings. Relates to cages for holding th 
balls in two-point ball bearings. Hirth, C., Germany. 

No. 26,297/04. Casting and welding metals. Welding ani 
burning-on rails, girders, &e., by the alumino-thermal proces 
Goldschmidt, H., and Lange, F., Germany. 

No, 27,160/04.—Rolling metals. Railing heads, studs, &¢ 
are rolled between an upper roll and a lower roll or table pri 
vided with dies. The upper roll is continuously rotated, whil 
the roll or table is moved in one direction by racks when the dic 
are in coincidence, and in the opposite direction by a weigh 
when the racks are disengaged. The backward motion of th 
roll or table is limited by a resilient buffer. Ebinghaus, E., ani 
Schumacher, A., Germany. 

No. 27,290/04..—Furnace hoists. Relates to hoists for charg 
ing blast, &e., furnaces in which skips are suspended fron 
trolleys travelling on inclined tracks, and comprises means fo 
discharging such skips when they are directly over the furnac: 
mouth. Pohlig Akt.-Ges., J., Germany. Dated Decembe: 
17th, 1903. 

No. 27,300/04.—Sifting ores, &c. Flat or table sieves fo: 
separating ores and granular materials receive a rapid shakin, 
or trembling movement by fixing to their frames elastic bar 
the ends of which project beyond their connection with the 
frames, motion being imparted to the free ends by coarsely 
toothed wheels or cams. Wissmann, F., Germany. 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, APRIL 10vH. 

THe Norvru oF ENGLAND INSTITUTE OF MINING AND MECHANI- 
caL Eneinerrs. —In the Wood Memorial Hall, Newcastle-upon- 
Tyne. ‘The following papers will be open for discussion : 
Portable Electrical Gas-detecting Device for use with Miners’ 
Lamps,’ by Mr. George J. Ralph; ‘ Hydraulic Stowing in the 
Gold Mines of the Witwatersrand,” by Mr. B. C. Gullachsen ; 





The Killingworth ¢ ‘ollie sry (New South Wales) Explosio by 
Mr. James Ashworth ; ‘Coal Mining in the State of Pennsy! 
vania, United States of America,’ by Mr, Samuel Dean ; ; ao 
Lateral Friction of Winding Ropes,” by Mr. H. W. G. Halbaum ; 
‘Winding Engine Signals,” by Mr. Wilfrid H. Hievie. The 


‘The Preven 


following papers will be read or taken as read : 
‘by Mr. GG. 


tion of Overwinding and Overspeeding: in Shafts,’ 


T. Poole; “Coal Mining in Mexico,” by Mr. EK. O. Forster 
Brown. 2 p.m, 
MONDAY, APRIL 12rua. 

Juntor Instrrurion oF ENainerrs, At the Mitre Hotel, 
Manchester, ** Compressed Air: Its Generation and Applica- 
tion,” by Mr. V. EB. Green, 

TUESDAY, APRIL 13ra. 

THe Society OF ENGINEERS,—At the Institution of Electrical 

Engineers, Victoria Embankment, W.C, ‘* Main Roads, Past 


and Present, and Modern Methods of Construction and Mainten- 
ance,” will be read by Mr, Prank Grove. 7.30 p.m. 

THe INstrrution or Civin ENGINEERS. Great George-street, 
Westminster, 8.W. Paper to be read and discussed, “ On 
Impaet Coefticients for Railway Girders,” by Mr. Charles 
William Anderson, 8 p. np 

Tae Institution oF ‘Eugerrican ENcineers (Scorrisu 
Loca Secrion)._-Annual genefal, meeting at the Rooms, 207, 
Bath-street, Glasgow. Paper, ““Power Plant Testing,” by 
Mr. W. M. Selvey. At 8 p.m. MANCHESTER LOCAL SECTION : 
Engineers’ Club. Paper, * The Power Supply of the Central 
Mining-Rand Mines Group,’ by J. H. Rider, 7.30 p.m. 

MANCHESTER GEOLOGICAL AND MINniInG Soctery.—In_ the 
Geological Lecture Theatre, Beyer Building, at the Manchester 
University. The following paper will be read :-—‘‘ The Drift 
Deposits of Prestwich and Neighbourhood,’ by Mr. J. E. Wyn- 
field Rhodes (illustrated by lantern slides). The following papers 
will be open for discussion :—** Some Notes on Supporting the 
Roof in Coal Mines,” by Mr. Frank Noel Siddall; “Some 
Remarks on Mining Education,” by Mr. Noah T. Williams. At 
6 pm. The House and Library Committee will meet on the 
same day at 2 p.m. at the rooms of the Society. The Council 
will meet on the same day at 3 p.m. at the rooms of the Society, 


WEDNESDAY, APRIL l4tux, 
Tue INstituTe oF SANITARY ENGINEERS.--At Caxton Hall, 
Caxton-street, Westminster. ‘‘ Corrosion of Lron and Steel 


Pipes and the Protective Methods to be Adopted,” by Mr. W. J. 


K. Binnie. At 8 p.m. 


Tae INstiruTion oF Evectrricat, ENGINEERS (YORKSHIRE 
LOCAL Section). At the Technic “al College, Bradford. Lecture 
by Mr. V. H. Mackinney, ** Good Lighting and its Immediate 


7 p.m. BIRMINGHAM 
‘The Power Supply of 
* as. H. Rider, 7.30 p.m, 


Effects from the Economic Stand point.’ 
LocaL Section: University. Paper, 
the Central Mining-Rand Mines Group, 


THURSDAY, APRIL 15tH. 
Tae INstiruTIon oF ExvecrricaL ENGInrers,— Victoria 
Embankment, W.C. Paper, * The Power Supply of the Central 


Mining-Rand Mines Group,” by J. H. Rider. 8 p.m. 


FRIDAY, APRIL I6rx. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—At Storey’s 


Gate, St. James’s Park, London, S.W., an ordinary general 
meeting will be held, when the president will deliver his 
address. 8 p.m. 

Royaw Institution OF GREAT Brirain.-—Albemarle-street, 
Piceadilly, W. The Evening Discourse will be delivered by 
Mr. Stephen Graham, The subject: is “The Russian Idea,” 


At 9 p.m. 


SATURDAY, APRIL l7rn. 
Tue Royat InstiruTion OF GREAT BRITAIN. 
street, Piecadilly, W. “ Modern Artillery,” by Lieut. 


G. Hadeock (late R.A.). At 3 p.m. 


Albemarle- 
Col. A, 


TUESDAY, APRIL 20rn. 


RONTGEN Socrety.—At the Institution of Electrical Engi- 


neers, Victoria Embankment, W.C, General meeting. Papers : 
‘Late Radium and X-ray Burns,”’ by Dr. N.S. Finzi; “A 
> by Mr. F. H. Glew. Mr. A, O. Forder 


New Alpha Ray Effect, 
will exhibit a new plate holder. At 8.15 p.m. 


APRIL 23rp. 

Puysicat Society or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, 8S.W. “On 
the Theories of \; oigt and Everett regarding the Origin of Com- 
bination Tones,” by Prof. W. B. Morton and Miss Mary Darragh ; 

* Experiments on Condensation Nuclei Produced in Gases by 
Ultra-Violet Light,’’ by Miss Maud Saltmarsh; ‘‘ On the Self- 
induction of Solenoids of Appreciable Winding Depth,” by Mr. 
8S. Butterworth, 5 p.m, 


FRIDAY, 
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ENGINEERING PROSPECTS IN TURKEY. 
(By a Special Commissioner.) 
No. I. 


WuitLe the demand for new constructional work of 
practically every description will assert itself imme- 
diately after the war— destined to replace the terrible 
wastage that has occurred and which is bound yet 
to occur—there is no part of the world likely to open 
up greater opportunities for the engineer than the 
Near East. Neither has there ever occurred so great 
a chance for the Britich contractor and manufacturer 
as will then be created. German competition will be 
compulsorily eliminated, while Belgium and France, 
until they are on their feet once more, will be pre- 
vented, we fear, from enjoying any participation in 
the sphere of activity for some years to come. 
Thus, there seem to be only Switzerland, Italy and 
the United States remaining to share with Great 
Britain the task of carrying on the enormous number 
of contracts which will then be available for new 
railway tracks and equipment, new bridges and via- 
ducts, repairs to harbours and docks and the recon- 
struction of buildings, many of steel and reinforced 
concrete, Which have suffered more or less serious 
damage, and in some cases complete destruction, at 
the hands of one side or the other. Contractors will 
be at a premium, and they will experience the time 
of their lives. It will be no question of “‘ what ’’ they 
will charge, but ‘‘ when” they can deliver. Prices 
will nevertheless play an important part in this world- 
wide revival of industry, the like ef which the engi- 
neering trade has never seen nor yet could have ex- 
pected ever to see. How will British workmen and 
British manufacturers face the situation ? 

Released from the necessity of supplying the Go- 
vernment with endless supplies of munitions of war, 
with their machinery again devoted to the output of 
constructive instead of destructive material, the 
factories of Great Britain will hum and vibrate with 
activity to the benefit of all alike—-to the profit of 
the master and to the rich reward of the industrious 
operator. Pray that no deadlock may occur to mar 
or diminish the mutual benefits which here await but 
the reaping; that England may become again the 
workshop of the world and her workers its industrial 
saviours. 

In considering this unique industrial situation J 
propose to examine here but one section of a wide- 
spread—an almost limitless—sphere of operations 
the Near East, and more particularly that portion of 
it known as the Ottoman Empire. As an integral 
state Turkey is fast passing into history, a fact 
which reminds one that it is sometimes a little dan- 
gerous to attempt the role of prophet. Sir Adam 
Black, the distinguished chairman of the Chamber of 
Commerce of Turkey, must now recognise this. 
Speaking at the annual meeting of the members in 
Constantinople as recently as March 12th of last year, 
Sir Adam declared : “If European Turkey has been 
the battlefield of recent wars, the next war that will 
be waged will be by commerce, and its field of 
action will be Asiatic Turkey.” How different is the 
character of the struggle now in progress ! 

The only important British enterprises in Turkey 
at the commencement of the war consisted of the 
National Bank of Turkey, even then upon its 
trial ; British capital invested in the Quay Company ; 
the Telephone Company ; the construction of ports 
entrusted to British capital ; the irrigation of Meso- 
potamia; and the convention for the reorganisa- 
tion of the Ottoman Dockyards and the construc- 
tion of a dock at Ismid by the Vickers-Armstrong 
group, in addition to the rebuilding of the repair 
yards of the Chirket-i-Hairié 8.8. Company and the 
supply of entirely British machinery throughout. 
It was almost decided that British co-operation 
should likewise be invited in the rearrangement and 
re-equipment of the repair yards of the Mahsoossé 
Company. Additionally, orders had been given out 
to several prominent British firms of shipbuilders, 
such as R. and W. Hawthorn, Leslie and Co., of 
Newcastle-on-Tyne, for two steamers; and to the 
Fairfield Shipbuilding and Engineering Company, 
Limited, of Glasgow, for one steamer; the price in 
each case being fixed at £22,000. These undertakings 
seemed to complete the share of British firms in the 
great industrial development that was then taking 
place, but in which Germany claimed the greater 
share. 

Here it would almost appear as if Providence, 
marvellously and mercifully watching over British 
interests and condoning British supineness, had inter- 
posed on her behalf. Just at the time that Germany 
had practically ousted British engineering from 
Turkey, when one by one both British-held and French- 
held concessions were falling into Teutonic hands, by 
fair means or foul, came the imminent collapse of 
Turkey, and the consequent confusion of all the many 
well-laid schemes of her Teutonic ally and mentor. 
If the dénouement favours us more than we deserve 
it is none the less weleome upon that account. 

Comparisons between the amount of trade carried 
on in almost all kinds of machinery supplied to the 
Ottoman Empire by Great Britain on the one hand, 
with that supplied by Germany on the other, show 
conclusively how strongly things had begun to move 
against us, proving that there must be something 
radically wrong in our methods with regard to the 
representation of our interests in that country. And 





not in that country only—for Bulgaria, Serbia, Greece, 
and Roumania revealed the precisely same lamentable 
condition of things. The average British manufac- 
turer and contractor, if questioned upon the matter, 
would probably declare that the diplomatic and 
consular representatives had been to blame. Such a 
charge would be only partially justified. While it is 
true that British consuls in the Near East do but 
little, and British diplomatists nothing at all, to help 
promote British trade, manufacturers’ agents as a 
rule prove both slothful and tactless in canvassing 
for orders. The Germans, on the contrary, have 
always pursued a directly opposite policy. Cunning 
and unscrupulous in business they may be ; but keen 
and enterprising they are, with the result that, but 
for the present war and its far-reaching consequences, 
Teutonic influences in the Near East would in time 
have entirely superseded British influence. One 
cannot but admire the pluck and perseverence of our 
German rivals, no matter how much one may condemn 
their methods ; one might almost feel some commi- 
seration for their present plight remembering all that 
they have done and all that they have sacrificed in 
money, time and skill to attain their undoubtedly 
preponderating commercial position. 

It is not at all improbable that, as one result of the 
seizure of Constantinople by the Allied Fleet, an 
event which no one doubts will happen, the straits 
of the Dardanelles with the seas of Marmora and 
Bosphorus will be thrown open to the commerce of 
the whole world, and Constantinople become a great 
free open port for all nations. Such an arrangement 
would not only put an end to all chance of arousing 
jealousy upon the part of any one among the Allies 
but would prove an advantage to all countries ; it 
would likewise stimulate the commercial development 
of the territory occupied by the neighbouring Sates 
of Bulgaria, Serbia, Roumania and Montenegro. The 
Dardanelles would be as free to the world’s commerce 
as is the Suez Canal. Constantinople forms almost 
the geographical centre of three Continents—Europe, 
Africa and Asia, and were a progressive government 
but established there, it might become the clearing 
house for the great commerce continually taking 
place between these three continents. 

The total amount of trade carried on annually 
between Great Britain and Turkey has _ hitherto 
represented something considerably over £14,000,000 
or £15,000,000; of this £9,000,000 have been in 
exports from this country, and £5,000,000 in imports 
from Turkey. There has been, on balance, a sub- 
stantial decline since 1910 with various fluctuations 
of both imports and exports; this can be readily 
understood when the almost continuous state of 
unrest prevailing throughout the Ottoman Empire is 
taken into consideration. British trade with Turkey 
suffered a heavy blow when, in the month of March, 
1913, the combined Liverpool liners, as well as the 
Hull (Wilson) steamers, suspended their regular 
services to the Levant. At the same time some of 
the railway companies in England refused to carry 
to Liverpool cargo marked *‘ Constantinople.” These 
facts, in conjunction with the stolid indifference 
shown by the British Government about our Ottoman 
trade relations, had a remarkably bad effect upon 
matters of commercial importance in Turkey, and 
our industrial position there was becoming steadily 
worse. 

It is but two years ago that the British Chamber of 
Commerce in Turkey passed the following resolution : 
“That in view of the tremendous and successful 
efforts of our commercial rivals (meaning Germany), 
owing to their up-to-date and well-organised and 
diplomatic and consular system to protect and pro- 
mote the interests of their trades and their enterprises 
in Eastern countries, such as Turkey, it is incumbent 
upon His Majesty’s Government to take into serious 
consideration a change in its present diplomatic and 
consular system in its relation to British trade, and 
to improve and adapt it to modern exigencies.” And 
having delivered itself of this wise pronouncement, 
the Constantinople Chamber calmly sat down and 
awaited the result. It proved a purely negative one, 
as anybody knowing the British Government might 
very well have expected. Meanwhile British traders 
themselves did nothing towards effecting ‘‘ a change ” 
or ‘“‘to improve and adapt themselves to modern 
exigencies.” Impartial critics and observers are 
perfectly cognisant of the fact that British manu- 
facturers have done nothing, whereas German and 
other manufacturers have done everything to secure 
for themselves the markets of the Balkans and Asia 
Minor, their systematic efforts to win having succeeded, 
while the incredible ineptitude of their British 
‘** competitors’? quite naturally assisted them. 

While submission to German supersession of 
British interests has been involuntary, in the case of 
French pre-eminence it has been deliberate. For 
example, founded at the same period, half a century 
ago, the two Turkish railways having their termini 
at Smyrna were originally British. The Ottoman- 
Aidin line remains so; but the Smyrna-Cassaba, 
financed by British capitalists and constructed by 
British engineers, has long since passed into French 
hands. Had things been otherwise, in all likelihood 
we should have had no serious Gallic competition 
to meet ; British engineering interests in this district 
at least might have remained supreme. As a result 
of our policy, however, nowadays the orders for new 
locomotives and new wagons, for new rails and new 





equipment of all descriptions, no longer find their 
way to British shops, but to those of the French. 
It is worthy of mention in this connection that some 
of the original British engines, built in 1864, are still 
in use upon these two systems. Compared with those 
of German make—which usually last for five or six 
years and then join the scrap heap—the English 
locomotives stand out with remarkable and well- 
merited prominence. 

While German and Austrian competition, as already 
pointed out, will be eliminated from the Near East, 
there will be numerous Italian and United States 
contractors ready to enter this promising and almost 
untouched field; it will be deplorable if British 
enterprise is lacking. The Italians should, however, 
have plenty to occupy their attention with regard 
to engineering undertakings of their own, especially 
in Tripoli, so that the amount of competition met with 
from that quarter may probably not prove very 
serious. Already the Italians have decided upon 
an important scheme to provide port facilities upon 
this part of the African coast, not alone for strategic 
reasons, but also with the view to future trade. 
When completed—and this work must necessarily 
occupy several years after the establishment of peace 
—Tripoli will have one of the finest ports upon the 
Mediterranean, in size twice as large as that of 
Genoa. Several other harbours are to be improved, 
including the splendid natural harbour of Tobruk, 
situated near the Egyptian border, which will be 
of considerable service to the Italian navy. 

An enterprise for which contracts will be awarded 
in due course is that of lighting by electricity the 
Princes’ Islands, near Constantinople. The Princes’ 
Islands are four in number—Prinkipo, Halki, Antigoni 
and Proti. Had not the Germans induced Turkey 
to enter into the mélee, this enterprise would 
have been begun last year, and the contract would 
doubtless have been secured by some German firm. 
Specifications had already been prepared, and 
applications for particulars had actually been invited: 
pro forma by the Prefecture of Constantinople. One 
of the clauses insisted upon by the Turkish Minister 
of Public Works was that the successful contractor 
should furnish all benevolent institutions with a 
full service of light and power free of charge, while a 
fixed annuity was to be paid to the Prefecture. 
The concessionaire, on the other hand, was to be 
permitted to charge consumers—compelled by a 
special law to become so—whatever he pleased, a 
typical example of Ottoman governmental morality ! 

It may not be out of place to detail here some of the 
many drawbacks and difficulties which foreign engi- 
neering concerns have had to meet and surmount 
in connection with past concessions held under the 
Turkish Government. It will be remembered that 
about the end of 1911 a company known as the 
Constantinople Telephone Company (Société Anonyme 
Ottomane des Téléphones de Constantinople) was 
formed in London, and invited subscriptions to the 
amount of some £300,000 from the British public. 
The money, or the greater part of it, was subscribed, 
but almost from the beginning trouble and disappoint- 
ment were met with by the management in Turkey. 
Notwithstanding the able advice and valuable 
assistance available—the board possessed some 
three or four directors, who were serving upon the 
boards of other concerns of a similar character, 
namely, Mr. Stanley J. Goddard, Superintendent 
of the National Telephone Company, Limited; Mr. 
D. Sinclaire, general manager of the British Insulated 
and Helsby Cables, Limited; Mr. David Smith, of 
the United River Plate Telephone Company, Limited ; 
and M. E. Thurnauer, Administrator of the French 
Thomson-Houston Company—little could be done 
for a long time to overcome the numerous obstacles 
thrown in the company’s path. Messrs. Frank Gill 
and W. W. Cook, two distinguished engineers who 
were in charge of the engineering department of the 
National Telephone Company, had estimated that 
when 10,000 stations had been connected up at 
Constantinople, which they believed could have been 
accomplished within four years from the inauguration 
of the service, the profits should be substantial and 
sufficient ‘* to pay a dividend of at least 74 per cent.” 
By the month of April, 1913, however, the company 
had only 26 kiloms. of cable in position, but practi- 
cally the whole of the underground piping had 
been laid. It had encountered serious inconveni- 
ence by delay in securing material which, unfortu- 
nately, had been placed upon the list of contraband 
of war. While the Ottoman authorities did little 
to help the company, the British Government actually 
refused to interfere. It might, however, easily have 
done so, since at that time the relations between -Great 
Britain and Turkey were normal, and thus some of 
the company’s constructional material might have 
been released from embargo. Early in March of last 
year, however, the company, in spite of the adverse 
conditions referred to, succeeded in putting Con- 
stantinople and its numerous and distant suburbs 
into telephonic communication. It had laid its 
submarine cables across the Golden Horn, thus con- 
necting the two continents, Europe and Asia, by 
telephone for the first time, while another cable had 
been laid from Constantinople to Princes’ Islands, 
in the Sea of Marmora. Altogether over 46,200 kiloms. 
of submarine, underground, or overhead lines were 
laid. Three large exchanges were established—at 
Pera, Stamboul and Kadikeni, an important suburb 
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—while about a dozen minor stations were distributed 
along either bank of the Bosphorus and Marmora, 
along the Asiatic coast, from Pasha Baghtsche to 
the Gulf of Ismid, and along the European coast 
from Biiyiikderé to San Stefano. Only 10 per cent. 
of the staff employed were Europeans, and these, by 
a decree of April 5th last, were dismissed and _re- 
placed by Hungarians. Counsellor Eugen Redl, an 
Austrian, has assumed control of the English-owned 
telephone company, while another Hungarian engi- 
neer, named Alexander Ledecki, is in charge of the 
telegraphs. 

Among the most heavy sufferers from the war 
with Turkey is the firm of Sir John Jackson 
(Turkey), Limited ; for some years it has been carry- 
ing on vast irrigation works in Mesopotamia, more 
particularly at the Hindieh Barrage, where things 
had been prospering quite satisfactorily. A smaller 
subsidiary company had been formed to handle this 
last-named enterprise the more effectively ; the 
first undertaking was to construct a jetty at the 
port of Salif, on the Red Sea, for the Administration 
of the Ottoman Public Debt. This jetty was intended 
to be of reinforced concreve. Other projects included 
harbour construction at Somsoun and Trebizond on 
the Black Sea, as mentioned briefly in THE ENGINEER 
of March 26th. 

Already concessions have been granted for the 
installation of electric light and power, a railway 
electric system, and the water canalisation of the 
important city of Somsoun. Likewise tenders will 
be invited for the construction of the port of Heracles. 

It was decided, as far back as 1913, to construct 
waterworks at Trebizond and tenders were invited to 
this end by the Municipality. The date first men- 
tioned for the reception of such tenders was June 14th, 
but was subsequently altered to October 13th. The 
length of the canalisation to the town is some 22 
kiloms. 

A somewhat curious situation arises in connection 
with the engineering works at Trebizond and Somsoun 
inasmuch as they were undertaken by Sir John Jack- 
son, Limited, on behalf of the National Bank of 
Turkey. How will the firm and its work be affected 
by the present wholly »mexpected and_ perplexing 
position ? 








BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. VIII.* 
A COMPLETE CEMENT WORKS EQUIPMENT.—No. III. 

Ir is perhaps unnecessary to describe the rotary 
kiln at any length, but as some of our readers may not 
be acquainted with its construction we propose 
briefly to explain it. The rotary kiln consists of a 
long cylinder built up of mild steel plates and lined 
with a highly refractory lining, varying in thickness 
from Yin. to 12in. at the firing end to 44in. at the 
chimney end. This cylinder is mounted on carrying 
wheels and arranged at a small angle with the hori- 
zontal, generally about from | in 20 to 1 in 30. It is 
revolved at a suitable speed, usually from about 
three-quarters to one and a-half revolutions per 
minute, and is heated by the combustion of a con- 
tinuous jet of fine coal dust or oil blown in at the 
lower end. The prepared raw material is fed in at 
the upper part of the kiln and gradually finds it way 
to the lower end under the combined action of gravity 
and the rotation of the kiln, and by the time it emerges 
the material, then termed clinker, is thoroughly 
burnt and is ready for grinding. Some kilns are of 
the same diameter from end to end, but in latter-day 
designs what is termed the burning or clinkering zone, 
that is, the portion of the kiln where the temperature 
is highest, has frequently been made of a slightly 
larger diameter than the rest. The increase in dia- 
meter is generally about 10 or 12 per cent., and it is 
effected over a length of some 30ft. to 40ft., depending 
on the length of the kiln. Arrangements are made 
for coatrolling the burning in various ways. Thus, 
variations may be made in (a) the speed of rotation 
of the kiln, (6) the rate of feed of the material to be 
burnt, (c) the rate of feed of the fuel, and (d) the air 
supply. The process of converting the mixture into 
clinker is under complete control continually. 

A view of a rotary kiln constructed by Edgar Allen 
and Co., Limited, is shown in Fig. 47. The firm is 
prepared to supply kilns varying in diameter from 
6ft. to 10ft. and in length from 70ft. to 250ft. The 
kilns are supported on cast steel roller riding rings or 
tires, which themselves rest and revolve on cast 
steel bearer wheels. The rotary kilns in this country 
and on the Continent are usually supported on three 
or more tires, according to the length. A usual prac- 
tice in the United States, however, is to employ only 
two tires, and Messrs. Allen are now in a position, if 
required to do so, to supply kilns up to the largest 
sizes in general use supported on two tires only. They 
have, we understand, complete designs for this type 
of support, for which it is elaimed by its advocates 
that it offers many advantages on account of greater 
simplicity in calculating and providing for stresses 
and greater certainty in maintaining satisfactory 
alignment, even after a lapse of time and possible 
settlement of the foundations. It is also pointed out 
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that there is less space taken up by the foundation 
piers. 

The riding rings or tires are turned and bored to 
form a loose fit over a number of cast steel stools, 
which are riveted to the shell. This method or its 
equivalent, which is now universal in this country, 
permits of expansion and of the revolution of the rings 
themselves, which are, moreover, kept cooler than 
would be the case were they riveted direct to the shell, 
as was formerly done, and simplifies the problem of 
efficiently lubricating the rings and = supporting 
rollers. The importance of lubrication can be 
appreciated when it is realised that the weight of a 
modern kiln, say, 200ft. long, is some 350 to 400 tons. 
The rollers supporting the riding rings are slightly 
wider in face than the latter, the width of which is 
proportioned to the load. They are, as has been said, 
of cast steel, and they are forced on to hammered 
steel shafts and carefully turned. The roller frames 
have each two rollers, the bearings for which have 
gun-metal bottom liners and are adjustable to obtain 
proper alignment. The bearings and rollers may be 
removed without the kiln having to be lifted. The 
frames have a chamber in the bottom to form a bath 
for oil, in which the rollers run continuously. Thrust 
rollers made of steel with heavy steel shafts carried 
in deep gun-metal-lined bearings, which are adjust- 
able, are fitted so that they may bear against the 
side of the riding rings and prevent the kiln moving 
in an endwise direction. 

The driving gear consists of trains of cast steel gear 
wheels carried on turned steel shafts. The main 
gear wheel is bolted to a series of steel plates, which 
are riveted and set at a tangent to the shell. This 
construction, which is shown in Fig. 48 and which is 
similar to that ordinarily used in this eountry, 
relieves the gear ring of stresses due to the heating of 
the kiln and serves to keep it cool. If it is required, 
a variable speed gear can be interposed between the 
line shaft and the belt pulley on the kiln-driving 
mechanism. This variable gear can be controlled 
from the burner’s platform at the firing end of the 
kiln. If electricity be the motive power this gear is 
not, of course, required, but in its place a variable- 
speed motor, which is also controlled from the burner’s 
platform, is employed. 

At the lower or delivery end the kiln is provided 
with a movable firing hood, which is carried on wheels 
running on rails, in order that it may be run back out 
of the way when the kiln is not in operation, so as to 
permit of access to the interior of the kiln. This 
hood is constructed of steel plate and is lined with 
refractory fire-bricks. It is provided with two 
openings ; one, which is arranged to coincide with the 
centre of the kiln, for conveying the powdered coal 


| cool enough to hold in the hand. 


kiln from which it is receiving clinker. The upper 
part is lined with fire-bricks and the lower part. jg 
provided with channel irons, so that as the tube 
revolves the clinker is picked up and allowed to fall 
in streams down through the incoming cold air, [t 
is customary to allow a small jet of water to play on 
the clinker just as it emerges from the cooler, 
may be so designed that the clinker which has entered 
at one end white hot may come out at the other end 
It is claimed by 
many that a good deal of saving is effected by con. 
verting the heat removed to useful purposes. The 
intake end of the cooler and the clinker shoot from 
the kiln are encased in a sheet steel or brick hood, 
and it is from this hood that pipes are led to convey 


Coolers 








Fig. 48—DRIVING WHEEL OF ROTARY KILN 
the heated air to the kiln firing fan*and to the coal 
dryer. 

The coal for firing is delivered from the grinding 
mill into a hopper above the kiln. This hopper 
should not contain too large a quantity of coal ; not 
more, at any rate, than a day’s supply is advisable. 
The reasons for this are twofold, the more important 
being that with large quantities there is the chance 
of spontaneous combustion. The other reason is 
that the coal, if in too large quantities, may cake and 
not feed down properly, this caking being sometimes 
due to the absorption of moisture, since the coal is 
very hygroscopic. For delivering the coal to the 
kiln Messrs. Allen provide the bottom of the coal 
hopper with a horizontal adjustable opening which 














Fig. 47—ROTARY CEMENT KILN, BY 


fuel, and the other, which has a movable cover, to | 


serve for inspection purposes. 
hood is a cast iron spout for delivering the clinker to 
the cooler. The temperature in the firing zone in a 
rotary kiln may be anything between, say, 
Fah. and 3000 deg. Fah., and the clinker, as it issues 
from the kiln, is white hot. In order that its heat may 
not be entirely wasted it is customary to pass the 
clinker through a cooler, through which cold air is 
drawn, and to use the air which is heated in its passage 
for supplying combustion air to the kiln, and some- 
times also for drying coal as well. The type of cooler 
made by Edgar Allen and Co., Limited, is shown in 
Fig. 50. It is very similar in general design to a 
rotary kiln, though it is smaller, and it is driven in 
much the same manner. 

and is usually arranged the 


immediately under 


2500 deg. | 
| into a type of injector inside the pipe running from 


It is mounted at an angle | 


At the bottom of the | 


| by the burner. 
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EDGAR ALLEN AND CO., LIMITED 


communicates with a channel containing two hori 
zontal conveyor serews, which are driven by a vari- 
able speed gear or by electric motor, the control in 
both cases being from the burner’s platform. These 
serews deliver the coal dust in the desired quantity 


the hot air fan into the interior of the kiln, into which 
the nozzle of the pipe projects a short distance. The 
firing fan is preferably driven by variable speed 
mechanism or by a motor which can be controlled 
Hence, as will be appreciated, the 
burner has numerous means ready to his hand to make 
any desired variation so that the burning of the 
clinker may be carried out as efficiently and econo- 
mically as possible. The fan employed is fitted with 
self-oiling water-cooled bearings, and is constructed 
to deal with the highest temperatures met with in 
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practice without giving trouble. It will be observed 
that the action of the fan causes the cold air to be 
drawn through the clinker cooler. 

Some few words may now be said regarding the 
methods adopted by the firm for feeding the raw 
material into the kilns. When the wet process is 
employed the ground slurry is pumped from the 
mixing tanks to a small tank situated above the 
feeding end of the kiln. It is arranged that rather 
more shall be pumped than is actually required and 
the tank provided with an overflow so that the slurry 
always stands at the same level in the tank, thus 
ensuring a head which is always the same. From 
the tank the slurry flows by gravity down an inclined 
pipe to the kiln, the quantity being regulated by a 
sluice gate, which is controlled from the burner’s 
platform. When the dry process is employed the 
raw material is elevated to a hopper above the feed- 
ing end of the kiln. This hopper is arranged over a 
trough containing an extracting screw driven by 
variable speed gear, arrangements being made 
whereby water may be supplied for damping the 
material in the trough. The amount of water added 
is about 6 to 8 per cent. of the dry material, and its 
addition serves to prevent the dry meal being drawn 
up the chimney by the draught. The delivery from 
the trough is into an inclined pipe leading to the kiln. 
In the United States it is not usual to adopt the 
damping trough, with the result that a by no means 
inconsiderable amount of the powdered material 
escapes up the chimney, with a loss in the efficiency 
of the plant and to the detriment of the surrounding 
neighbourhood. In spite of any precautions which 
may be taken, however, a certain amount of dust 
always escapes from the kiln, whether the dry or the 
wet process be employed, and it is therefore necessary 
to arrange dust chambers at the base of the chimney 
in order to catch it. 


prime movers, motors, shafting, accessories and, in 
fact, everything necessary for the proper and efficient 
equipment of a cement factory. It has in its works 
a well designed testing plant provided with grinding 
machinery of all kinds, so that it is in a position to 
know the best type of machines to deal with varying 
types of materials, and the power required to carry 
out the work. It is perhaps hardly necessary to 
add that the very name of the firm is sufficient 
guarantee that the machines it supplies and the work 
it carries out are of high quality. 

We are enabled to give in Fig. 49 a typical lay-out, 
as devised by the firm, for a cement mill designed 
ot produce 700 tons of cement per week on the semi- 
wet or thick slurry process. The various parts of 
this mill are numbered, and these may be recognised 
by the following explanation. There are, first of all, 
sidings to bring the raw materials to the works and 
to despatch the finished cement. Then there are 
areas set apart for the storage of clay and limestone. 
The clay is dealt with in an 18ft. diameter wash mill 
(1) and the resulting slurry is delivered by a set of 
three-throw pumps (2) with rams 8in. diameter and 
16in. stroke to a clay slurry mixer (3), which is 10ft. 
in diameter. The wash mill and pumps are driven 
by a motor A. Meanwhile the limestone is fed into 
a@ jaw crusher (5) with an opening 30in. by 18in. 
through a mild steel feed hopper (4). The crushed 
material falls through a shoot (6) to the hopper of 
an inclined elevator (7) arranged at 42ft. centres, 
which delivers into a hopper feeding a wet combina- 
tion tube mill (10), the feed being by means of a 
regulating rotary feed table (9). The clay slurry is 
also fed into the mill. The crusher (5) and the 
elevator (7) are driven by the motor B. The ground 
slurry delivered from the mill (10) is raised by an 





elevator (11) to the slurry separator (12), whence it 


With properly designed dust | gravitates to two slurry mixers (13) which are operated 

















Fig. 50—EDGAR ALLEN’S ROTARY CLINKER COOLER 


chambers which are kept regularly cleared of deposit 
no serious trouble need be experienced from chimney 
emissions. 

The clinker as it comes from the coolers may be 
either stored or taken to the grinding machinery. 
Clinker delivered by rotary kilns does not require 
preliminary crushing ; it is sufficiently small in size 
to be taken direct to the grinding machines. The 
grinding of the cement is of the greatest importance. 
At the present time the British Standard Specification 
lays down that the residue on a 180 x 180 sieve must 
not exceed 14 per cent. As a matter of fact, nearly 
every cement maker grinds it finer than that. The 
clinker is usually harder than any raw material stone, 
and is correspondingly more difficult to grind, but 
the grinding machinery supplied by British firms is 
perfectly capable of carrying out the work. Messrs. 
Allen’s offer their customers a choice of exactly the 
same machines as are used for grinding raw materials 
by the dry process, that is to say, (a) ball mills followed 
by tube mills, (6) combination ball and tube mills, 
and (c) ball tube mills in conjunction with the air 
separator. Any one of these will produce the required 
product. They have all been illustrated and de- 
scribed above. 

The finished cement is usually stored for some 
time before despatch in large silos, from which it is 
withdrawn into sacks, barrels or drums as required. 
Messrs. Allen’s are prepared to supply all the neces- 
say plant and appliances. We have not drawn 
attention to the numerous conveyors, elevators, 


pumps, &c., which have to be employed in the variosu 


processes to which we have alluded. There is nothing 
special in anything that is required, saving only that 
they have to be strong enough to stand rough usage 
and as dustproof as possible in their wearing parts. 
The firm is prepared to supply them all and also the 


by the motor D. The combination mill and its 
accessories are driven by the motor C, which is con- 
tained in the house (8). 

From the mixers (13), in which the mixture is 
correctly adjusted, the slurry is raised by three-throw 
pumps (14) with rams 8in. diameter by 16in. stroke, 
to the slurry feed gear (15), which delivers it in the 
proper quantity into the rotary kiln (16), which is 
150ft. long and 7ft. in diameter saving in the burning 
zone, where it is 8ft. in diameter. The kiln is rotated 
by the motor E through belting and gearing. After 
being burnt the clinker falls into the cooler (17), 
which also receives its motion from the motor E, and 
is finally delivered into a gravity bucket conveyor 
(18), which conveys it to the ciinker store, or it may 
discharge it direct into a hopper (19), which feeds an 
inclined elevator (20). The delivery from the latter 
is into a hopper arranged above a combination 
grinding mill (22). This mill is fed by means of a 
rotary table (21) arranged at the bottom of the 
hopper (20). There are also arrangements for adding 
the necessary quantity of gypsum at this point, this 
—as is, of course, well known—being to retard the 
setting time of the cement, which, without the addi- 
tion of gypsum or its equivalent, would be too rapid. 
Arranged over the mill is a dust-collecting plant (23). 
The discharge from the mill is received into a spiral 
conveyor (24), which delivers it into a further con- 
veyor (25), and the cement is then lifted by an elevator 
(26) and is delivered into the cement storage silos by 
means of further conveyors (27) and (28). The 
cement silos are arranged to hold 600 tons, and they 
are furnished with sack-filling machinery (29). The 
grinding mill is driven by the motor H and the 
elevating and conveying machinery by the motor K. 

The coal is delivered from the siding into the 
hopper (30), whence it falls on to a rotary feeding 


table (31), the discharge from which is into the hopper 
of an elevator (32), which in its turn delivers into a 
storage hopper arranged over the end of the rotary 
coal drier (34), the chimney of which is shown at (35), 
The dryer is fed by means of the rotary table (33), 
and the coal when dried is conveyed by a spiral con. 
veyor (36) to the hopper of an elevator (37), which 
raises and discharges it into a storage hopper arranged 
over the end of a combination tube mill (39), which 
is fed by the rotary table (38). The powdered ¢oal 
coming from the mill is raised in the elevator (40) 
and delivered by a spiral conveyor into a storage 
hopper above the level of the firing end of the kiln, 
From an aperture in the bottom of the hopper the 
powdered coal is abstracted by screw conveyors and 
delivered into the injector apparatus in the pipe (43), 
and by means of a current of air set up by the hizh. 
speed fan (43) it is blown into the burning zone of 
the rotary kiln (16). The foregoing is a very brief 
outline of the processes carried out in this cement 
works, but it and the engraving will show that a great 
deal of thought has been given to the arrangemeiits. 








JOINT OWNERSHIP OF LETTERS PATENT. 


submitted  ceriain 
up of letiers 


A CORRESPONDENT has_ recently 
interesting questions relating to joint owne 
patent for invention. They are as follows :— 

A has an invention which is taken up by firm B. 

Firm B pays all fees and expenses, the patent being 
taken out jointly in the names of firm B and A. 

Assuming that no written agreement has been drawn 
up between A and firm B, (1) What legal rights has A 
with regard to 

(a) Disposal of patent ? 

(6) Disposal of rights of manufacture ? 

(c) Manufacture by B under royalty ? 

(d) Can A assign his rights (if any) to a third party ( ? 

(2) Does the fact of firm B paying all patent fees anc 
expenses give it any preferential claim on the patent over A? 

(3) Assuming that firm B neglects or refuses to manufac 
ture the article patented, has A the right to arrange for 
manufacture by other parties without the permission of 
firm B ? 

(4) Assuming that firm B only wishes to take out English 
patents, is A prohibited from taking out foreign patents 
in his own name, without any reference to B ? 

We have asked a legal contributor to deal with these 
questions, and he writes as follows :— 

It is difficult to imagine how such a loose arrangement as 
that suggested could ever be made by practical business 
men. I shall, however, try to deal with it from the legal 
aspect, and if it is difficult to furnish satisfactory answers 
to all the questions, the fact that there is uncertainty in 
the law will only serve to emphasise the importance of 
having such matters provided for by a written agreement. 

It was laid down many years ago that when a patent 
is granted to two persons jointly, and one dies, the grant 
passes by survivorship to the other, in whom the whole 
interest becomes vested, and who alone thereafter can 
give effect to any prior agreement entered into by both 
owners for its assignment (National Company v. Gibbs, 
16 R.P. 339). The law on this point is now to be found in 
the Patents and Designs Act, 1907, S. 37 of which provides 
that :—*t Where after the commencement of this Act a 
patent is granted to two or more persons jointly, they shall, 
unless otherwise specified in the patent, be treated for 
the purpose of the devolution of the legal interest therein, 
as joint tenants, but, subject to any contract to the con 
trary, each of such persons shall be entitled to use the 
invention for his own profit without accounting to the 
others, but shall not be entitled to grant a licence without 
their consent, and, if any such person dies, his beneficial 
interest in the patent shall devolve on his personal repre 
sentatives as part of his personal estate.” 

In the case of a joint tenancy, the joint tenants have 
both single possession and a single joint right to possess 
(‘* Littleton’s Tenures,” Ss. 311, 314, 315). In answer 
to (1) (a), A may, if he likes, assign his share of the patent 
to a third person, but in that case B and the assignee 
become what is known as ** tenants in common.” Subject 
to this, A can assign or mortgage his share as he pleases. 

Question (1) (b) is answered by S. 37 of the Patents Act, 
supra, which points out that while a joint patentee may 
work the patent without accounting, he may not grant a 
licence without consent. Lord Lindley has thus state«| 
the law in his work on ‘ Partnership” (sixth edition, 
page 575):.** While the general rule is that any one of 
several co-owners of a patent is entitled to work the inven 
tion, and enforce the patent against strangers, without 
being liable to account to the others, yet a special agree 
ment for the working of a patent may create a partnership 
between co-owners, binding them to work it only for the 
common advantage, and disentitling each to more than 
his proportional share of the profits. No such question 
can, however, arise when the relationship of joint partners 
is not controlled by any written document.” 

As to question (1) (¢), B may manufacture, but T do 
not understand what is meant by manufacture under 
royalty. 

Question (1) (d) is answered in (1) (a). As to question 
(2), the fact that firm B pays fees and expenses does not 
detract in the least from A’s right as a tenant in common 
of the patent. If it was a matter of verbal arrangement 
that firm B should pay the fees, &c., in consideration of 
A admitting it. toa share in the patent, it is admitted 
that firm B is bound to keep the patent alive and to pay 
expenses whatever A may do. On this point, however, 
no authority can be cited. 

As to question (3), this appears to be answered by 
S. 37 of the Patents Act, which provides that one joint 
owner may manufacture but not grant licences without 
the consent of the other. The fact that consent may be 
withheld even under the conditions referred to in the 
section serves to show the importance of having these 
matters dealt with in writing. 

As to question (4), there would be nothing to prevent A 
taking out a foreign patent in the circumstances men- 
tioned. 
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AERIAL ROPEWAYS. 

No. V.* 

THE profile of a typical single-cable ropeway of the 
fixed clip carrier variety as erected by Bullivant’s 
Aerial Ropeways, Limited, is illustrated in Fig. 13. 
This ropeway is at work on a banana estate In Jamaica. 
in plan it is straight. In profile it is seen to have a 





total horizontal length of 3488ft., divided into twelve | pass through the centre of a large town, and in order 
| that it should offer the least possible obstruction it 


spans. The net fall from the loading station at the 
top to the discharging station at the lower end 
amounts to just on 485ft.; 73 per cent. of this tall 
oceurs on the lowest one-third of the line where it 
dips down into a valley. On this section the maxi- 
ium =post-to-post gradient occurs and amounts to 
The rope 





| in 2-8. The line has a gauge of 6ft. 
a 
» ; 
& ! 
3 
~ w+ Empties “ 


* Loads 
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employed is jin. in diameter. Not more than three 
brake horse-power is required to operate the ropeway. 

The individual loads consist of bunches of bananas 
weighing from 90 Ib. to 120 lb. each. The design of 
the carriers or crates in which the bunches are placed 
will be gathered from the view of the line given in | 
Fig. 14. These carriers, as we have already made | 
clear, are permanently clipped to the rope and are | 
loaded and unloaded while in motion. The carriers are | 
fixed to the rope at intervals of about 105ft., and as the | 
rope runs at a speed of about two miles an hour the 
ropeway is capable of dealing with 1000 bunches in 
ten hours. In addition to the loading station at the 
upper terminal there are three intermediate loading | 
stations on the line, one on the summit of each of the | 
intervening crests. The construction of one of these | 
intermediate stations is shown in Fig. 17, page 382. | 
It is really little more than an ordinary trestle, and, | 
in this instance, like all the structural work on the 
line, is carried out principally in wood. The unload- 
ing terminal, a view of which is given in Fig. 18, 
page 382, is an almost equally simple affair, its main | 
characteristic being a horizontal return pulley 6ft. in 
diameter. The buckets being clipped to the rope in 
a very simple but secure manner, can run round this | 
pulley without being detached. No shunt rail is | 
required, for the buckets and loads being light 
have very little tendency to pull the rope out of the 
groove. The tensioning arrangement is provided at 
the upper station and the driving power at the lower. 
The former consists of little more than an adjus- 
table pulley carried on ascrew. The latter is provided 
by a small oil engine transmitting its power t hrough 
bevel gearing to the shaft of the return pulley. 

The simplicity of the whole line is one of its strong- 
est features and is typical of this class of ropeway. 
All the material for it was designed and constructed 
in this country and was erected in Jamaica entirely 
by native labour, without, we understand, the least 
difficulty. The three chief claims made for this type 
of ropeway apart from its simplicity are the security 
of the grip on the rope on the steepest of gradients, 
the readiness with which intermediate loading stations 
can be arranged for, and the absence at the terminals 
of shunt rails, with all that this means in the way of 
reduced size and first cost. 

Having described a ropeway of which the extreme 
simplicity is a distinguishing feature, we now turn to 
one the complexity of which is very prominent. It 
is highly interesting to note that so complicated is 
the lay-out of this line and so difficult were the con- 
ditions that had to be met that a well-known German 
firm of ropeway contractors, Pohlig of Cologne, fought 
shy of it and declined to tender for its construction. 
Messrs. Bullivant received the order for it and, in 
spite of many difficulties, foreseen and otherwise, 
carried it to a successful and highly creditable tech- 
nical conclusion. Whether it proved equally success- 
ful from the contractors’ financial point of view we 
may speculate. At any rate, we can believe that 
Messrs. Bullivant did not find as much commercial 
interest in the line as technical. 

The line in question is at work in Madeira and is 
designed to carry sugar cane. It is of the bi-cable 
type, but that fact, we hope it will be understood, 
does not account for its complexity. Indeed, no 
other type of ropeway probably would have been 
practicable. The line is not typical of Messrs. Bulli- 
vant’s bi-cable practice. It is quite exceptional, and 
we have chosen it for description because it illustrates 
in a remarkable manner the difficulties which may be 


'not more than 


| 
| 


surmounted by experienced ropeway builders and 
because its successful construction seems to us to 
refute the impression so commonly held that British 
constructors are less enterprising than their German 
rivals. 

The plan and profile are given in Fig. 15. The 
line starts at a wharf at sea level and carries the 
sugar cane to a factory half a mile inland. It has to 





is laid along the bed of a river for its entire length | 


until it comes opposite the factory, where it turns up | 
a tributary stream. Although it is only about half 


| a mile long it has, in this short distance, to pass under 
| six bridges spanning the river and has to make four 
bends in its plan. 


The river is confined between 


Fig. 13—PROFILE OF ROPEWAY IN JAMAICA 


high stone walls and in winter time becomes a raging 
torrent. It was therefore deemed inadvisable to 
place any of the supporting structures in its bed. 
All the trestles and angle stations had, in fact, 
either to be cantilevered out from the containing walls 
or supported on girders fixed in them and spanning the 


river. Certain of the bridges allowed a clear headroom 


| from the river bed to the underside of the arch of 


10ft. Yet it was necessary to pass 
under these and at the same time give sufficient 
clearance above the highest water level. Almost 
under the very lowest of the bridges an angle station 
had to be provided. 


up a culvert through which the tributary stream flows 
into the factory building. The net rise from 


all great, being ubout 1 in 17. On portions of the 


| Fig. 21, page 382. 


At the factory end the ropeway | 
had to be bent almost through a right angle and led | 
| Fig. 15, just beyond the culvert, was, we understand, 
the | 
shunt rail on the wharf to the shunt rail at the factory | 
is about 160ft., so that the average gradient is not at | 


bridges close together and a bend in the river are 
then met with. These are traversed by bending the 
line through an angle of 33 deg. and by fixing the angle 
station close to the left bank of the river on girders 
running between the retaining wails. A view of this 
station is given in Fig. 19, page 382, from which it 
will be seen that the angle rail and other parts of the 
structure are suspended beneath the cross girders. 
Next comes a second stretch of about 400ft. during 
which the line rises at the rate of 1 in 16. At the end 
of this stretch a slight bend in the river necessitates 
the provision of a second angle station. The angle 
bent through is only 74 deg. As shown in the view 
of the station given in Fig. 20, page 382, the structure 
is supported on top of two girders spanning the river 


bed. The third straight stretch measures about 
$ 3 
rs & 
is 
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1550ft. and is made in three spans. At about the 
middle of each span a bridge has to be passed under. 
The average rise on this portion is 1 in 25. At the 
end of it another bend in the river necessitates an 
angle station turning the line through 31 deg. Next 
follows a stretch of about 660ft. in one span during 
which the line rises at the rate of about 1 in 20. At 
the end of this portion an angle station turning the 
line through 78 deg. is fixed just beyond the sixth 
and last bridge. A view of this station is given in 
The line thereafter leaves the 
river bed and, passing up a culvert, a short stretch of 
about 320ft. brings it to the terminal at the factory. 
The intermediate station shown in the engraving, 


not erected. 

Although it is about fifteen years ago since the 
ropeway at Beachy Head was erected, we may con- 
clude our account of Messrs.’ Bullivant’s practice with 





line, however, the gradient is about twice as steep as 
this. The capacity required was 15 tons per hour in 
individual net loads of about 6 ewt. each, or say 50 
crates each way per hour. 

Neither as regarded the gradient nor the capacity 
then did this line present any difficulty. The tribu- 
lations of the designers and erectors arose entirely 
from the location of the ropeway within a space 
virtually bounded by immovable limits on both sides 
and on top and bottom. It was as if a ropeway had 
to be erected within a sloping winding tunnel, the 
cross section of which varied irregularly from point 
to point, and down which a torrent at times roared. 

Starting at the wharf or loading end the line 
begins with a straight and almost level stretch of 





~* No. IV. appeared April 3th. 


about 40¢ft., arranged in two spans. Two low 








Fig. 14—UNLOADING TERMINAL 


a brief description of it. Besides being in itself a 
remarkably interesting line, it is typical of a class we 
have not yet dealt with, namely, of the bi-cable 
to-and-fro type, to which we referred in our previous 
article. 

The line was required in connection with the 
building of the present Beachy Head lighthouse. All 
the stone, machinery, and other material required by 
the builders of the lighthouse had to be conveyed 
from the top of Beachy Head, the height of which 
above the sea level is about 400ft., to the site of the 
lighthouse, which lies at about 600ft. out from the 

| base of the cliffs. In Figs. 16, 22 and 23 we give 
| three views of the ropeway employed for the purpose. 
The rope ran from a point some short distance in 
rear of the cliff edge, down between the walls of a 
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sloping channel cut in this edge, and so out to an 
ironwork staging erected in the sea close to the 
lighthouse site. The two carrier ropes were one of 
6in. and the other of 5}in. in circumference, with 
breaking strengths of 120 and 100 tons respectively. 
At the top the ropes were anchored over a massive 
wooden trestle provided with a tensioning arrange- 
ment. At the lower end they were carried over the 
ironwork trestle, which was not designed to take 
any serious side stress, 


to a very heavy concrete | 


The carriages on the rail ropes consisted of two September 3rd, when the company carried nearly 50,000 
two-wheeled trucks, the frames of which at their | long-distance travellers. 


lowest points were pivoted to a bar which, as it were, 
formed a link in the otherwise endless hauling rope. 
At the centre of this bar an eye-bolt was fixed from | 
which, in the case of the stones, chains descended to 
L bolts let into the granite blocks. The counter- 


balance weight on the lighter rope was contained in 
a flat steel plate box suspended from girders which 
A 


were swung from the eye-bolt of the carriage. 



































| All this involved the almost instantaneous replacement 
| of the normal régime by an organisation entirely differen} 
| and which had never been put to the test, the collection, 
| and disposal of thousands of vehicles which, only the day 
before, were engaged in peaceful trade, the running of an 
enormous number of trains, of which neither the composi- 
| tion nor the time-table had any relation to normal prac- 
tice, and which involved a draft upon the resources of lines 
on which in times of peace there is but little traffic. Thy 
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anchorage embedded in the chalk of the sea bottom. 
An endless reversible hauling rope was arranged 
beneath the rail ropes and passed round 8ft. diameter 
return pulleys at each end. 

The average gradient of the line, it will be seen, 
worked out at 1 in 14. The loads carried had various 
weights, 
weighing about 4 tons each. 
the 6in. rope was always used, and simultaneously on 

















Fig. 16—-BEACHY HEAD ROPEWAY-—SEA STAGING 


the 5}in. rope a balance weight consisting of a recep- 
tacle capable of containing two tons of chalk or other 
material would be drawn up. The descent was made 
under the control of duplicated brake gearing situated 
at the top end of the line. It was calculated that 
the maximum working stress on the 6in. aa was 
30 to 34 tons, and on the other rail rope 25 to 
27 tons, so that the factor of safety used was 4 or a 


little less. 


but the heaviest were blocks of granite | 
For such loads as these | 


Fig. 15—BI-CABLE ROPEWAY IN MADEIRA 


wooden framework with side doors was built on top | 


of the balance weight box. With this box dis- 
charged of its ballast a dozen men or so could be 
transported in the truck up or down the ropeway. 
A similar truck with a corresponding box for ballast 
| was provided for the carriage on the heavier rail rope. 
These trucks were also used for the carriage of cement, 
parts of machinery, &c., as well as of the workmen. 
| Under most conditions the line was self-acting and 
had to be braked. But at times when, for instance, 
| men were ready to return to the land, there would 
| be no load to send down; a small steam engine was 
| consequently provided at the upper end to drive the 
line in this condition. 


‘the arrival of the first stone at the lighthouse site ; | 


| Fig. 16 represents the last stone being hoisted into 
| position and gives a good idea of the construction of 
the sea staging; Fig. 23, page 382, shows one of the 
passenger cars with men in it returning from work. 








THE ORLEANS RAILWAY AND THE WAR. 


In a recent number of the Echo de Paris the following 
particulars are given of the work done by the Chemin 
de fer d’Orleans since the outbreak of hostilities. The 
| information is based upon particulars supplied by the 
| administration of the line. 
| From the first day of the war the system passed entirely 
| 








into the hands of the military authorities, and between 
|; August 2nd and 5th nearly 1500 trains carried men to 
| centres of mobilisation. From then till August 19th 
| trains took these troops from the centres towards the 
frontiers, and at the same time transported soldiers from 
Algiers and Morocco. In this period 57,000 carriages and 
wagons were used for the conveyance of 600,000 officers 
and men, 144,000 horses, 40,000 guns and gun-carriages, 
&c., and 64,000 cases of supplies of various kinds. This 


| enormous service was carried out with remarkable pre- 


cision and order and without the smallest accident to 
military trains. 

The Orleans Company had at the same time to undertake 
the supplying of part of the entrenched camp round 
Paris. Up to September 30th it carried into the capital 
and its environs 117,000 tons of various commodities, 
66 tons of forage, 107,000 beeves, and 211,000 sheep and 
pigs, whilst it had also to carry concurrently the daily 
supplies of men, horses, food and ammunition to the 
army and to bring back the wounded and prisoners from 
the front. 

The military events at the end of August put a heavy 
strain on the system. The retirement of the French 
army caused many troops, with provisions and material, 
as well as locomotives and rolling stock withdrawn from 
the invaded parts of France to fall back upon Orleans— 
some fifty odd miles south of Paris. Moreover, an exodus 
of the civil population from Paris and northern France 
had to be dealt with. The latter reached its maximum on 





management and personnel surmounted all difficulties, 
and the Minister for War addressed to all grades of railway 
service his thanks for the devotion and patriotic activity 


| which they had exercised day and night without rest. 


It must be added that 2000 servants of the company 
have joined the colours either as conscripts or volunteers, 
whilst including all those that are now engaged in the 
manufacture of munitions of war more than 6000 have 


been withdrawn from the service of the company. Many 
have given their lives and many have been seriously 
wounded. The Orleans Railway Company has made 


ample provision for the wives and orphans of those who 
will never return. 








Of our three engravings, Fig. 22, page 382, shows | STANDARD SPECIFICATION FOR PORTLAND 


CEMENT. 
A NEW edition of the British Standard Specification for 
Portland Cement, which is one of the most widely adopted 


, of the reports issued by the Engineering Standards Com- 


mittee, has just appeared. The Sectional Committee on 


| Cement, presided over by Sir William Matthews, K.C.M.G.. 


was formed in 1903, and the first report was approved hy 
the Main Engineering Standards Committee and issued 
in 1904. The Specification has been revised from time to 


| time with a view to improvement in the quality of the 





cement, and the new edition just published contains 
further important modifications. 

Increased fineness of grinding of cement has been legis- 
lated for, and the minimum tensile strength at seven days 
of both neat cement and cement and sand has been 
raised. The clauses dealing with the preparation of the 
briquettes have been amplified, the procedure being 
described in greater detail than has previously been the 
case. In the case of both neat cement briquettes and 
cement and sand briquettes ramming or hammering is 
expressly prohibited. 

The growth of tensile strength at twenty-eight days 
both for neat cement and cement and sand is now given 
in the form of a formula in place of the fixed percentages 
which have been specified hitherto. While not making 
any material alterations to the figures previously laid down 
for the growth of the tensile strength at twenty-eight days 
over that at seven days, the formula gives a progressive 
increase instead of the somewhat irregular steps of the 
method previously adopted, and for use in the test-house 
lends itself to the construction of a curve from which the 
breaking strength at twenty-eight days corresponding to 
any ascertained breaking strength at seven days could 
readily be read off. 

With the object of making easier the determination of 
what constitutes a visible impression in the test for final 
setting time, the Vicat needle for this test is provided 
with a fixed metal circular cutting edge set half a milli- 
metre back from the point, as this length is sufficient to 
clear the scum which sometimes forms on the surface of 
the pat. The cement is considered to be finally set when 
the needle makes an impression on the pat and the attach- 
ment fails to do so. The attachment is illustrated in the 
report. 

All the plates have been entirely re-drawn and two new 
plates have been added to the Specification, one dealing 
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with a standard spatula for use in making up the cement 
and sand briquettes whilst the other shows an improved 
form of specific gravity bottle which the Committee has 
approved as suitable for use, though it does not insist 
on its employment to the exclusion of any other pattern. 
lstructions for obtaining the specific gravity of cement 
are given on the plate. The report is published for the 
Committee by Crosby Lockwood and Son, or it may be 
obtained direct from the offices of the Committee, 28, 
\ictoria-street, Westminster, S.W. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


WAGES AND PROFITS. 


sir,—One of the most remarkable results of the war will, 
without a doubt, be a big change, if not a revolution, in the 
relationship between capital and labour. Will the change be 
jor good or evil ? I think it will be for good. Most of the 
industrial disputes that have vexed us lately have been due to 
misunderstanding, and if, as is likely, the extreme gravity of 
strikes in war-time leads workmen, employers and _ politicians 
io give that attention to the facts and actualities of industry 
which should have been given years ago in peace time, much 
of this misunderstanding will be removed. As industry has 
developed from the stage where the employer was a person 
closely acquainted with his few workmen, who understood his 
circumstances almost as well as their own, to his absorption in 
the company, where he becomes a mere shareholder—an im- 
personal capitalist—a stranger to his workmen who have, in 
turn, become mere units in a trade union, sympathy between 
capital and labour has given way to antagonism. While this 
evolution has been going on, a new party of Socialists has sprung 
up and preached with increasing persistence and eloquence that 
the capitalist system of production for profit means the robbery 
of labour on a vast scale. It is not too much to say that this 
idea of being robbed—this belief that a few capitalists wring 
inordinate profits out of the sweat of labour—this sense of in- 
justice, is the biggest single cause of the strikes and violent agita- 
tions which have set class against class and handicapped us 
commercially during the last fifteen or twenty years, and which 
now threaten to deprive us of the full fruits of victory upon the 
conclusion of this huge war. But if we recognise this great 
root cause of labour discontent, and remove it, our workers will 
display as much energy and patriotism in the workshop as on 
the battlefield, and we may soon find their trade unions co- 
operating with instead of opposing the employers’ associations 
in the promotion of industry and commerce. The discussion 
that is being provoked by the allegations of big profits made out 
of the war conditions is leading to a closer examination of in- 
dustrial finances, and with closer examination will come clearer 
understanding. In the Government proposal to limit the 
profits of armament makers we have evidence that the great 
cause of strikes, to which we have just alluded, is now recognised 
in the highest quarters. If some statesman or authority could 
or would explain only in rough outlines the true relationship 
between industrial profits and wages, and if this could be brought 
to the notice of our workmen, a new spirit would soon inspire 
labour and labour movements in this country, and British in- 
dustry would revive and strengthen, and take up a new position 
of unchallenged and unchallengeable supremacy, for we have 
here all the essentials of progressive industrialism— in soil, in 
climate, in wealth and convenience of industrial raw materials, 
in coal and iron supplies, in geographical situation and com- 
pactness, in shipping facilities, we possess a unique combination 
of favours—and we only need hearty co-operation between 
capital and labour and the Government in order to keep us well 
ahead of all competitors in the international race. 

But we shall not get such co-operation while labour imagines 
that it is being exploited or robbed by selfish capitalists. 1 
therefore welcome the idea of the limitation of profits, not 
because I think such limitation necessary, except in very 
isolated cases, but because the inquiries and methods necessary 
for the limitation will lead to publicity and a wider knowledge 
of the finances of industry—to reports that will set out the 
difference between the amounts paid in wages and dividends 
and it is just this knowledge which the public, and especially 
workmen and their leaders, should have. 

We are having these deplorable strikes and threats of strikes 
in war time, as we had in peace time, and we have the sorry 
spectacle of employers and even the Government resorting to 
what is nothing less than bribery in order to keep men at work 
for no other reason than that we have allowed a clique of 
Socialists to spread the idea that labour is robbed of about 
two-thirds of the proceeds of industry, and have taken no 
measures to combat this doctrine. In these columns you have 
often drawn attention to this matter. But the false doctrines 
were permitted to be spread. In this time of crisis the facts 
must be published and the fallacies cleared up. Empty theories 
have got to be met by solid truths. So long as the manual 
workers imagine that something like two-thirds of what is called 
the national income go to a small group of capitalists there will 
be no industrial peace. And this is what our workers do imagine. 
For many years now the Socialists have been emphatically 
declaring that while one-tenth of the population, termed 
capitalists, takes two-thirds of the national income, the other 
nine-tenths of the people, called workers, are left to divide only 
the remaining one-third. As no party or authority has troubled 
to contradict this huge falsehood, the workers have come 
honestly to believe that it is true. Hence the discontent. 

But what are the facts? ‘‘ Look,” says the Socialist, ‘* the 
aggregate income of the capitalist class assessed for taxation 
amounts to twelve hundred millions a year, while the great 
working-class gets only about six hundred millions a year in 
wages.”’ Even Cabinet Ministers have declared that the wealth 
of the country has been increasing by leaps and bounds—that 
profits have increased by hundreds oi millions in the last ten 
or fifteen years, while wages have remained stationary. But 
these income tax figures are misunderstood. In the first place 
the so-called increase of the national income is more apparent 
than real. Not only is the assessment work done more tho- 
roughly as time goes on, there being fewer and fewer evasions, 
but the rapid growth of the cheque system has accelerated the 
settlement of accounts and the course of business to such an 
extent that many a unit is now counted several times over by 
the authorities within a year. The £ which is a unit of the 
employer’s income is passed on to merchant after merchant, 
and forms part of their incomes, being assessed over and over 
again. Not only do we count the £ as £1 in the employer’s 
profit, but we really count it as £2 when it passes to the grocer, 
£3 when it gets to the merchant, £4 when it gets to the banker, 
and so on. It is quite possible for the £, which may or may not 
have been got out of the employment of labour, to pass through 
the accounts of a score of people in a year, and for a dozen of 
these to be income tax payers. When labour sees the total it 
imagines that the whole has been got from industry by the 
employers. Similarly with fortunes. When labour men read 
of some capitalist dying and leaving a fortune of a million they 
at once try to calculate how many poor workers have had to 
sweat to create that huge amount, forgetting that probably 
the major part of it is represented by buildings and machines 
without which labour could not be employed. Much miscon- 
ception exists regarding these matters. For instance, the 





incomes of our municipal and State officials, who serve labour 
as well as capital, and towards which capital as well as labour 
contributes, are included in our official returns, yet Socialists 
imagine that every penny that figures in the income tax returns 
is got by capital out of labour. 

The truth is that British industry is so subjected to keen com- 
petition and heavy taxation that it is not possible to advance 
wages substantially, save in rare cases, without permanent 
injury to our competitive powers as anation. In the coal trade, 
for example, as you have often pointed out, for every penny 
taken in dividends by the shareholders in the colliery companies, 
the miners get a shilling in wages. In our iron, steel and engi- 
neering trades it takes roughly £150 of capital to employ a 
workman, and as the average dividends are not more than 
about 5 per cent. per annum, spread over bad as well as good 
years, it will be seen that capital only gets about £7 10s. a year 
out of the employment of each man, which is only about one- 
tenth as much as is paid in wages. If we could have official 
inquiry into wages and profits, and the results in averages set 
out publicly, we should soon have a change for the better in our 
industrial affairs. I think, therefore, that the proposal to limit 
profits, especially those resulting from Government contracts, is 
a step in the right direction. E. T. Goon. 

Sheffield, April 12th. 


THE MOTION OF WHIRL, SET UP BY BENDS AND 
ELBOWS IN A HYDRAULIC PIPE LINE. 


Sir,—Experimerts by the author on bends and elbows on 
hydraulic pipe lines of various sizes indicate that one effect of 
such a bend is to set up a motion of whirl in the subsequent 
length of straight pipe. This may readily be seen, if a short 
length of glass tubing be fitted at the down-stream end of the 
bend, and if a little bran or similar material be supplied to the 
pipe up-stream from the bend. Its effect is also very apparent if 
the bend terminates in a short length of straight pipe which 
discharges freely into the atmosphere. In this case the issuing 
stream, instead of forming a more or less parallel jet of the 
same diameter as the pipe, at once spreads on leaving the pipe. 
owing to the centrifugal action, an effect which diminishes in 
magnitude as the length of straight pipe, following the bend, is 
increased. The same effect is also to be noticed subsequent to 
any such disturbance of regular flow as may be produced by a 
valve or other obstruction in a pipe line, the effect in general 
increasing with the degree of closure of the valve. The ex- 
planation of this, in the case of a bend, is probably to be found 
in the fact, shown by experiment, that during motion round a 
bend the velocity is greatest and the pressure least near the inside 
of the curve. As a result of the variation of pressure across the 
pipe at the beginning of the straight, a system of circulating 
currents is set up from the region of higher to that of lower 
pressure. With a perfectly symmetrical pipe, having surfaces 
of equal roughness throughout, such currents could also be 
symmetrical, flowing inwards along a diameter, and dividing at 
the inner periphery to flow outwards in two equal streams 
over the surface of the pipe. Any irregularity in the cross- 
section of the pipe, or any difference in the roughness of the two 
halves of the periphery, must, however, increase the relative 
resistance to the flow of one of the outflowing branches of this 
current, and will result in a net motion of a general rotary type 
about the axis of the pipe. The fact that this motion, super- 
posed on the general motion of translation of the water, increases 
the relative velocity of water and of walls doubtless accounts 
for some, at all events, of the resistance to flow around a bend. 


Pressure Gauge 





That this effect may at times be of great practical importance 
has been impressed on the author as a result of tests recently 
carried out on a Pelton wheel installation. This wheel is 
supplied from a pipe line terminating in a needle nozzle (see figure ) 
having a diameter of slightly over 1.5in. As indicated in the 
sketch, the pipe line contains a sharp right-angled bend imme- 
diately behind the nozzle. The position of thé needle in the 
nozzle is controlled by means of a regulating screw of }in. pitch. 

Preliminary tests, with nozzle openings corresponding to 
two, four and seven turns (full open) of the regulating screw, 
showed the following maximum efficiencies :— 


Opening (turns) Pe 2 4 7 
Meade 2) as. 08 9 | 60 96 60 96 
Efficiency .. .. ..| .680 | .668 | .682 | .673 | .620 | .632 


As these efficiencies, especially with the larger nozzle openings, 
were much less than had been anticipated, the jet was carefully 
examined through a glass inspection door fitted in the wheel 
casing. This inspection showed a very distinct spreading of 
the jet on leaving the nozzle, and this was particularly the case 
with the larger openings. In fact, with the needle fully withdrawn 
from the nozzle, an air core was formed up the centre of the jet, 
extending backwards almost to the tip of the nozzle. As this 
was apparently due to the jet having a considerable velocity 
of whirl, the nozzle was unshipped, and four radial vanes, 
made from ,yin. sheet brass, each 6in. long and lin. deep radially, 
were fitted as shown at V V. The effect of this simple 
alteration was very marked. For all openings the jet became 
sensibly parallel, and perfectly solid up to its point of impact 
with the buckets, and with the smaller openings had that clear, 
glassy appearance which, in such a jet, indicates steady as 
opposed to sinuous motion. A series of tests was then carried 
out under the same conditions as before with the following 
results :— 


Opening (turn of screws) .. .. 2 4 7 
PUNE ns ee See (cer war faOe | 9% | 60 96 60 | 96 
Maximum efficiency .. .. ..| .702| .728 .751 | .770 | .698 | .707 


Ratio of efficiencies, with and 
without valves Serie, me 





The average gain in efficiency thus being about 10 per cent. In 
view of the extreme simplicity and cheapness of this modifica- 
tion, there would appear to be good reason for its inclusion as 
a regular feature of a Pelton wheel nozzle, at all events where, 
owing to the unavoidable presence of bends in the pipe line near 
to the nozzle, any appreciable motion of whirl in the jet is to be 
anticipated. Probably, too, though the author has not as yet 
had the opportunity of testing the point, the addition of such 
radial vanes to a fire nozzle would have a beneficial effect in 
reducing the spreading of the jet and thus in increasing its 
range. In such a case the effect would depend largely on the 
paths of the water approaching the nozzle. With a hose pipe 





subject to any appreciable bends, the effect would probably be 
very marked. 
University College, Dundee. 


A. H. Grsson, D.Se. 


SKILLED LABOUR FOR THE MAKING OF MUNITIONS 
OF WAR. 


Sir,—Your note at the foot of page 808, column 3, of this 
week’s issue exactly echoes my own thoughts. There must 
be an immense amount of mechanical talent lying idle, and 
until the Government has tried to enlist its services all the 
shouting of demagogues and the yellow press about drink and 
slackers is apt to leave one cold. The plain fact is that the 
Government don’t want men—probably they can’t find room in 
the shops for them—and no doubt in many cases men 
fail to apply to private firms for some of the following 
reasons :—(1) They feel themselves no longer “first-class 
workmen, not having worked at the bench for a good many 
years, and at the pay they could earn as second-class hands 
they can’t afford to travel long distances and pay for lodgings 
as well as their homes, all at high prices. (2) The employers 
of this country have followed the too-old-at-forty rule for a 
long time past, and, as your advertisement columns show, are 
still following it. So what is the use of a middle-aged man 
applying who for fifteen to twenty years has been away from 
the bench, and occupying a drawing-office or superior job? 
(3) Impress on a man that he is only wanted when his special 
line of work is in question, and he won’t answer advertisements 
or any other means of attracting him. Personally, I have not 
answered an advertisement for years. The last occasion being 
in the case of a municipality, and resulting in a suggestion— 
carefully wrapped up—that | could have the job ¢f Z liked to pay 
for it! (4) Men who have had to fight in an overstocked market 
for any sort of professional position would naturally be chary of 
degrading themselves to the level of German Insurance Acts 
and the like. Personally, only very serious national needs 
would induce me to come under that Act, and, putting all per- 
sonal pride on one side for that reason, I should still look on the 
payments under it as “‘ degradation.” When I wear the * broad 
arrow ” it will be for something notable, if not startling and 
‘‘ frightful.” (5) Trade union restrictions on labour. Recent 
events show that these still apply even during war. : 

Is it not a good rule that when the demand for an article 
greatly exceeds the supply customers have to pay high prices and 
take what they can get? Your own advertisement columns 
show that this does not apply to the profession of engineering. 

Personally, I entered the profession as apprentice in large 
marine engine works, but have for many years been mostly 
engaged on general work at points where mechanical and civil 
engineering touch. Application to a Government department 
elicited (a) a simple acknowledgment ; (b) an answer which 
showed that the clerk (?) could not understand plain English. 
Verb. sap. ; < . 

Finally, whilst no decent Englishman would think of trying 
to make money out of his country’s misfortunes, most men have 
to consider ways and means, and the middle-class professional 
man has been so harried by tax and rate collector, takin, his 
income for the benefit of other people, that in few cases has he 
any great margin left to spare for emergencies, including going 
back to the shops. It is a good many years since I was last 
‘‘ employed ” in the shops, but I have no fear but that I could 
still give a good account of myself under reasonable conditions, 
and I am sure there are hundreds like me. But if wanted we 
must be asked for and treated as educated men and not as 
uneducated labourers of a low class and unable to manage our 
own affairs. 


Angmering, April 9th. Geo. T. PARDOE. 








Guass Researcu.—The Council of the Institute of Chemistry 
of Great Britain and Ireland, 30, Russell-square, W.C., has 
published a short report summarising the work of the Glass 
Research Committee appointed in October last to conduct in- 
vestigations with a view to arriving at suitable formule to be 
freely available to manufacturers willing to assist in maintaining 
the continued supply of laboratory glassware. The importance 
of this work to numerous industries, particularly those con- 
cerned with the production of war material, will be apparent. 
The research has been directed (1) to the production of working 
formule for all glasses used in laboratory work, and (2) to the 
ascertainment of the influence of various ingredients on the physi- 
cal and chemical properties of glasses. The work has been ex- 
tended to include glass for miners’ lamp glasses, at the suggestion 
of the Home-office ; and also glass for ampoules, to meet the 
needs of wholesale pharmaceutical chemists engaged in the 
production of Army medical requirements. The Committee 
has also examined and reported on samples of British and French 
laboratory glassware, produced since the beginning of the war, a 
number of the specimens being made from formule similar to and 
in some cases almost identical with those recommended by the 
Committee. The Committee has had before it many specimens 
of glasses used for various purposes, of which analyses have 
been made by Mr. Blount, Mr. Hancock, and Mr. Hehner. 
It has been found, however, that mixtures prepared in accord- 
ance with the analytical results were not always satisfactory ; 
but the analyses were helpful in suggesting synthetic experi- 
ments, and during recent investigations some intricate analyses 
made by Mr. Gilbert J. Alderton under the supervision of Mr. 
Blount have proved especially valuable. Apart from the 
analyses, the work has been almost entirely carried on at King’s 
College by Prof. Jackson and Mr. Merton, and by the former at 
his own house. The work has involved a careful study of the 
chemistry of silicates, aluminates, borates, &c., in their relation 
to the manufacture of glasses. A detailed report of these 
experiments will be published in due course. Up to the present 
time the Research Committee has reported eleven formulas for 
glasses for various purposes based on the results of about 400 
experimental melts on a scale large enough for drawing rods and 
blowing small vessels. In addition, a very great number of 
experiments have been made in order to study the influence of 
the various constituents employed. No formula has been issued 
without submitting the specimens made to rigorous tests to 
prove their suitability for the purposes for which they are 
intended. Moreover, by varying the experimental working 
conditions, it can be said with reasonable confidence that the 
mixtures will prove equally stisfactory under the actual working 
conditions of a glass furnace. The question of workable tem- 
peratures has been carefully considered, and, so far as it is 
possible to judge, the melts on a small scale indicate that even 
better results will be obtained on the industrial scale. This 
view has been justified by the samples already received from 
manufacturers who have tried some of the formule. In 
deciding the formule it has been found necessary to pay special 
attention to the proportions of basic and acidic substances in 
respect of the action of glass mixtures on clay crucibles during 
fusion, and it has been shown by careful investigation that the 
formule proposed give melts in which the influence of the in- 
gredients of the crucibles is very slight and in some cases prac- 
tically inappreciable. Several formule have been communi- 
cated to a number of manufacturers who have expressed their 
interest in the progress of the investigation and to scientific 
workers who are conducting similar experiments. ‘The Com- 
mittee considers that the formule it has obtained and the work 
it has done on the various glasses justify it in the opinion that 
there is now information available for the manufacture of all 
the important glasses used in the laboratory and for industrial 
purposes which have hitherto been mainly obtained from 
abroad. The formule may be obtained by application to the 
Secretary of the Institute, 
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THE BOMBAY HYDRO-ELECTRIC SCHEME. 


On Monday, February 8th, his Excellency Lord 
Willingdon, Governor of Bombay, performed the 
opening ceremony in connection with the works of 
the Tata Hydro-Electric Power Supply Company, 
Limited. The scheme thus inaugurated has been 
referred to before in these columns, notably in our 
issue of April 21st, 1911, when, on the occasion of the 
laying of the foundation stone of one of the dams, we 
gave a brief outline of the works involved in it. 

In Fig. 1 we give a general map illustrative of the 





water, and contains over 16,000,000 cubic feet of 
masonry. 

The order in which we have named the lakes is also 
the order of their “ full supply ”’ level above the sea. 
It is also, very conveniently for the scheme, the order 
of their situation in a line. Practically the minimum 
of work was therefore necessary to connect the 
waters of the three lakes. Lakes Shirawta and 
Walwhan are separated by a ridge of hills, and at 
their nearest points are a little under a mile apart. 
They have been connected by a tunnel some 5000ft. 
long driven through the intervening ground. From 

‘one corner of the Walwhan dam an aqueduct, partly 
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Fig. 1—THE BOMBAY HYDRO-ELECTRIC POWER SCHEME 


scheme, and in Fig. 2 an enlarged view of the lower 
right-hand corner of the first map, showing the 
situation of the lakes from which the power is derived, 
the power-house and other works. The lakes are three 
in number, and in the order of size are named Shirawta, 
Walwhan and Lonawla. 
that on the maps reproduced. The names are, 
however, sometimes given as Shrawata, Walhwan 
and Lanavla or Lanovla. These three lakes 
situated in the Ghauts at more than 2000ft. above 
sea level. Each lake has been dammed to make it 
an efficient reservoir for the rainfall precipitated in 


This spelling conforms to | 


are | 


in masonry and open and partly in tunnel, leads the 
waters thus united to a forebay or receiving reser- 


| voir situated about three miles away near the edge 


|of the Ghauts. A short aqueduct leads the waters 
| of Lake Lonawla into the first aqueduct at a point 
about a mile above the forebay. The total length 
| of the watercourses thus constructed amounts to 
about 24,500ft., or something over 4} miles. 

From the forebay a series of 6ft. diameter steel 
pipes carries the water down the side of the hills to 
| the power-house, situated about 13,000ft. 1 


say, <2, 
miles—distant. During this part of its career the 
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Fig. 2-LAKES PROVIDING 


this area during the monsoons. This rainfall is said 
to be the heaviest in the world. On one occasion 
within the catchment area of the three lakes over 
546in. were recorded during a monsoon of which 
440in. fell within thirty-one consecutive days. 
typical section of the dams, in this case the Shirawta 
dam, is given in Fig. 3. Roughly, 25,000,000 cubic 
feet of masonry are used in the three dams, and by 
means of them the total storage capacity of the three 
lakes is increased to over 10,500,000 cubic feet. The 
Shirawta dam is easily the biggest. It has a length 


of 7670ft., impounds over 7,500,000 cubic feet of 


THE WATER POWER 
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FOR THE SCHEME 


water descends through a distance of 1725ft. The 
pressure due to this head is 750 lb. 

At the power-house there are five main turbines, 
with provision for three more, all of 13,750 horse- 
power each. Thus, with the station fully equipped, 
the power developed will total 110,000 horse-power. 
The turbines are directly connected to alternators 
generating electricity at a pressure of 5000 volts. 
This pressure is raised by means of static transformers 
to 100,000 volts. At this pressure the energy is 


‘transmitted by six overhead lines carried on high 


steelwork trestles to the receiving station at Bombay, 





a total distance of 42} miles. Two change-over 
houses, dividing the distance into three approximately 
equal portions, are provided on the transmission line, 
The line passes over several tidal creeks of which 
one, Thana creek, is almost two miles wide. At the 
Bombay receiving station the electrical pressure is 
reduced to 6600 volts. The energy is thence dis- 
tributed to the mills and other points of consumption 
by underground cables, but before passing to the 
motors the pressure is further reduced to 2200 volts. 
It may be mentioned that contracts have already 
been made with thirty-seven consumers in Bombay, 
representing a total supply of about 50,000 horse- 
power. 

On page 379 we give four views of the works. 
Fig. 4 shows the exterior of the power-house and a 
portion of the pipe line. Fig. 5 illustrates the 
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Fig. 3—SECTION OF SHIRAWTA DAM 


Fig. 6 
across 


interior of the turbine and generator-room. 
represents the transmission line passing 
Thana creek. Fig. 7 shows the receiving station 
at Bombay. 








THE ROYAL COMMISSION ON SEWAGE 
DISPOSAL. 

THE Royal Commission on Sewage Disposal has 
issued as a Final Report a General Summary of the 
conclusions it has arrived at during the progress of 
its investigations and of the recommendations it has 
made, The report forms an interesting résumé of 
the work which this body has carried out, and we 
propose to give a brief précis of it. 

Our readers may be reminded that the Commission’ 
was appointed as long ago as May 7th, 1898—very 
nearly seventeen years ago. It did not make any 
public pronouncement for three years—to be precise, 
till July, 1901—-when it issued a first report, which 
was described as being ‘*‘ of an interim character.” 
As a fact, it was a document of far-reaching import- 
ance, for in it occurred the words, *‘ we are 
satisfied that it is practicable to produce by artificial 
processes alone either from sewage or from certain 
mixtures of sewage and trade waste, such, for example, 
as are met with at Leeds and Manchester, effluents 
which will not putrefy, which would be classed as 
good according to ordinary chemical standards, and 
which might be discharged into a stream without 
fear of creating a nuisance. We think, therefore, 
that there are cases in which the Local Government 
Board would be justified in modifying, under proper 
safeguards, the present rule as regards the application 
of sewage to land.” This report may be regarded 
as the starting point for the development of the 
modern methods of sewage disposal which are now 
being operated with such marked success all over the 
country. The report also dealt with the protection 
of rivers from pollution. 

A second report appeared in 1902. It was a formal 
document covering certain scientific papers which 
were presented as an appendix to the report. 


The third report—1903—dealt with the relations 
between local authorities and manufacturers as 
regards the disposal of manufacturing effluents. It 


was pointed out that the then existing state of the 
law was unsatisfactory, and that many manufac- 
turers were seriously handicapped. It was further 
stated that the Commissioners’ investigations had 
shown that the purification of trade effluents by the 
local authority was, in the great majority of cases, 
practicable, while purification by the manufacturer was 
in some cases difficult, if not impracticable, and would 
cost more. It was therefore recommended that the 
local authority should provide such sewers as were 
necessary to carry trade effluents as well as domestic 
sewage, and that the manufacturer should be given 
the right—subject to the observance of certain safe- 
guards—to discharge effluents into those sewers. 
This report also recommended that, “for the due 
protection of rivers, Rivers Boards should be formed 
for other parts of the country, similar to the three 
which already exist in Lancashire and Yorkshire,” 
and that these boards should be empowered to 
determine, subject to appeal to a central authority, 
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Fig. 4-POWER HOUSE AND PIPE LINE AT KHOPOLI 
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Fig. 7—100,000-VOLT. TRANSMISSION LINE ENTERING RECEIVING STATION 








certain of the differences between local authorities 
and manufacturers. It is now added to this recom- 
mendation that the Commissioners deem it desirable 
that a Rivers Board should have a locus standi to 
appear before Parliamentary Committees regarding 
any schemes affecting waters in the district it controls. 

The Commissioners’ fourth report—dated 1904 
dealt with the pollution of tidal waters, with special 
reference to the contamination of shellfish. It was 
pointed out that a considerable number of cases of 
enteric fever and other illnesses were undoubtedly 
caused by the consumption of shellfish which had been 
exposed to sewage contamination, and that, though 
it was impossible to make an accurate numerical 
statement on the subject, the evil was undoubtedly 
sufficiently grave to demand a remedy. It was 
therefore recommended that the necessary power 
of control over the pollution of tidal waters, and 
over waters, foreshores, pits, ponds, beds and layings 
where shellfish were grown, fattened or stored, 
should be vested in the Rivers Boards, subject to 
appeal to a central authority. Certain other recom- 
mendations were made with regard to other evils 
besides the contamination of shellfish, which had to 
be guarded against in the case of discharge of sewage 
into tidal waters. 

The fifth report, which appeared in 1908, was 
chiefly concerned with the relative merits of the 
various methods available for the purification of 
the sewage of towns. The general conclusions 
arrived at were (a) that it was practicable to purify 
the sewage of towns to any degree required, either 
by land treatment or by artificial filters, and that 
there was no essential difference between the two 
processes, and (b) that the main questions to be 
considered in the case of a town proposing to adopt a 
system of sewage purification were therefore, first, 
what degree of purification was required in the 
circumstances of that town, and of the river or 
stream into which its liquid refuse was discharged ; 
and, secondly, how the degree of purification required 
could, in the particular case, be most economically 
obtained. The following matters were then reviewed : 

‘““ Removal of Suspended Matters ;*’ ‘‘ Sedimenta- 
tion Tanks ;” ‘Septic Tanks;’’ ‘“‘ Chemical Pre- 
cipitation ;”’ ‘‘ Relative Cost of Different Tank 
Treatments ;” ‘“* Filters;’’ ‘‘ Treatment of Sewage 
on Land ;” “‘ Sludging of Mill Dams ;”’ “ Effect of 
Trade Effluents on Sewage Purification ;’’ “‘ Nuisance 


from Smell ; ” ‘‘ Storm Overflows on Branch Sewers ;” 


‘* Treatment of Storm Water Sewage at the Works ; ”’ 
‘Separate Systems of Sewers;” “Standards for 
Sewage Effluents ;’’ and ‘‘ Tests for Sewage Effluents 
in relation to Standards.’”’ Some general observa- 
tions on the choice of a method of sewage treatment 
were also made. It was then pointed out that to 
secure the economical and efficient discharge of the 
duties of local ‘authorities and others regarding 
pollution and adequately to protect the public health 
and the amenities of rivers, the statutory provisions 
concerning these matters must be of an elastic 
character ; and, further, that for the proper carrying 
of them out it would be necessary to constitute a 
central authority, which should have full control 
of the whole question. 

The sixth report, which was issued in 1909, con- 
sidered the question of the purification of distillery 
waste. In this, among other conclusions arrived at, 
were (1) that it was practicable to treat the waste 
liquids from distilleries either on land or on filters 
so as to produce a satisfactory effluent, and (2) that 
the extent to which distillery effluents need be purified, 
in order that no damage should be caused to the 
stream in which they were discharged, would vary 
with the particular circumstances. 

The seventh report—dated 1911—dealt with 
nuisances due to green seaweeds—especially ulva 
latissima—in sewage-polluted estuaries, with parti- 
cular reference to Belfast Lough, though the Com- 
missioners’ observations were extended to Poole 
Harbour and Southampton Water. With regard 
to Belfast, a variety of special remedial measures 
were proposed. 

The eighth report, which appeared in 1912, was 
a very important document, for it still further em- 
phasised the impression already conveyed by the 
Commissioners that they did not consider it necessary 
to purify all sewage to a hard-and-fast standard, 
but that regard should be had to local circumstances. 
The chief object of the report was to devise a system 
whereby a local euthority should not be required to 
incur any further expenditure on sewage disposal 
than would suffice to prevent the occurrence of actual 
nuisance. A general standard purification was 
proposed in which the effluent should not contain 
more than 3 parts per 100,000 of suspended matter, 
and should not, with its suspended matters included, 
take up more than 2.0 parts per 100,000 of dissolved 
oxygen in five days at 65 deg. Fah. This standard, 
hewever, might be departed from under varying 


conditions. Under certain circumstances a higher 
standard might have to be insisted upon. On the 
other hand, with increasing dilution a lower and 
lower standard of purification might be permitted, 
until with a dilution of over 500 volumes “ all tests 
might be dispensed with, and crude sewage discharged 
subject to such conditions as to the provision of 
screens or detritus tanks as might appear necessary 
to the central authority.” It is impossible, however, 
to convey a really adequate idea of this document 
in a short summary like the present. 

The ninth report dealt (1) with the discharge of 
manufacturing wastes which for any reason could 
not be taken into sewers, and (2) with disposal of 
domestic refuse in rural areas. With regard to the 
first part of the report, it was found that efficient 
means of purification were available in the case of 
some of these manufacturing wastes but not of others, 
and tests of various liquids belonging to both cate- 
gories were given. Limits of impurity were suggested 
for all of these and numerous recommenations made. 

As regards the second part of the report, the recom- 
mendations were—broadly speaking—that where 
water is abundant the water-carriage system is the 
most satisfactory, and where it is not, that the dry 
earth-closet is the best. Certain conditions were, 
however, imposed in each case. 











IN its current issue the L. and N.W.R. Gazette describes 
the system of telephones in use on that railway. All the 
divisional offices and the principal stations on the system 
are in telephonic communication with each other by 
trunk lines which are of an approximate length of 1800 
miles, exclusive of the connections at the local exchanges 
at the division points or stations. At Crewe there are 
135 local connections, and at Euston 220. The latter 
exchange has five operators, and between 9 a.m. and 
5 p.m. there are on an average 165 calls per hour, with a 
maximum of 250 in an hour. All the principal offices of 
each railway company in London are connected to an 
exchange at the Railway Clearing House, which allows 
for communication independently of the Post-office. 
Since the war broke out this exchange has been in constant 
use and of great advantage. At Euston the railway 
company’s telegraph office has been reconstructed and 
the most modern tables and instruments put in. Tele- 
grams to the various offices are transmitted through 
pneumatic tubes, 2000 telegrams a day being so handled. 
At Euston there are about 2500 telegrams dealt with 
daily, and on the whole of the system about 10,000,000 
annually, 
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THREAD MILLING MACHINE 


GREENWOOD AND BATLEY, LIMITED, LEEDS, ENGINEERS 
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Fig. 1 


THREAD MILLING MACHINE FOR SHELLS. 


A SPECIAL thread milling machine built by Greenwood 
and Batley, Limited, Leeds, for producing the thread in 
the bases of shells up to 16}in. diameter and 75in. long 
is illustrated herewith in Figs. 1 and 2. It will be 
observed that the machine comprises three principal parts, 
namely, a substantial bed, a head for carrying the shell 
to be operated upon, and a head for supporting the cutting 
tool. The shell is mounted in a hollow spindle provided 
with six jaws controlled by one screw nut. The latter 
is actuated by means of a hand lever, worm and worm 
wheel, and is provided with a disengaging motion. The 
hollow spindle is caused to rotate slowly by power derived 
from the overhead countershaft and suitable gearing. It 
is mounted on a sliding carriage which has a variable screw 
traverse operated by change wheels from the spindle. 
The cutter spindle is carried in conical bearings and is 


The machine will rough mill the 6 mm. thread in a hole 
212mm. diameter by 97 mm. long in 48 minutes, and finish 
mill the same in 27 minutes. 








LABOUR AND WAGES. 


THE members of the Amalgamated Society of Engineers 
have approved the agreement with the Engineering 
Employers’ Federation regarding shells and fuses by a 
good majority, and it is anticipated that the votes of the 
other unions involved—The Steam Engine Makers’ Society 
the United Machine Workers’ Association, and the Amal- 
gamated Society of Toolmakers—will go in the same 
direction. It may also be taken for granted that what is 
called the Treasury Agreement, which covers the work 
on munitions in general, and is in almost the same terms 

as that with reference to 
shells and fuses, which was 


0 effected at the Sheffield con- 
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2 ferences, will be approved by 
Solts the men, as the executives of 
: Ss A all the unions are recommend- 
' ing that course to their mem- 
= bers. Both the agreements 
A) i pa provide for the employment 
i 120 RPM duning eee — — of 
5/0 women and semi-ski led men 

on certain classes of machines, 
ea and for a reversion to pre- 
> war conditions when the war 
demand ceases. We gave 
the terms of the shells and 
fuses agreement in our issue 
of March 19th. 
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Last Friday it was decided 
to form a North-East Coast 


4a 
is°9 


employers, representatives are being selected for the 
ship-builders and ship-repairers. The Committee will be 
presided over by Captain Creed, the War Office represen- 
tative in Newcastle. 


On Sunday, representatives of the trade unions met at 
Newcastle and sent the following message to the Prime 
Minister: ‘* We, representing the trade unions in the 
shipbuilding and engineering trades of the North-East 
Coast, welcome most heartily the establishment of a 
committee on which the working men, the employers, 
and the Government Departments are represented. We 
do not want any more speeches about the failings of the 
workers, the employers, or the Government. We want 
to pull together and get on with it. You may tell Lord 
Kitchener that we shall deliver the goods. The working 
man of the North-East Coast will do his bit. We hope, 
for our part, that you may find it possible to be present 
at the first meeting of the Committee, which, we under 
stand, will be called for Thursday next.” 


On Monday the engineering employers sent the following 
telegram to the Prime Minister: ‘‘ At a representative 
meeting of the North-East Coast Engineering Trades 
Employers’ Association, held in Newcastle-on-Tyne to-day, 
representatives were appointed to act on the North-East 
Coast Armaments Committee, recently formed. The 
Engineering Employers assure the Government through 
you of their desire to assist in every way in accelerating 
the supply of munitions of war.” 


In the April report of the Amalgamated Society of 
Engineers, the Chairman, Mr. Brownlie, gives a_ full 
account of the interesting negotiations which took place 
last month between the men’s officials, the employers, 
and the Government with a view to increasing the output 
of war materials. Commenting on these, Mr. Brownlie 
says that Lord Kitchener ‘cordially received” the 
Executive Council of the Society, and in the course of a 
“homely speech,’ spoke of the pressing needs of the 
nation, “deeply impressing ’’ on the representatives the 
importance of increasing supplies. Incidentally the word 
‘conscription ’’ cropped up, and Lord Kitchener’s reply 
was that the most effective way to stave off conscription 
was to agree to his proposals and fill the shops with the 
necessary supply of labour. ‘I am sure,” writes Mr. 
Brownlie, “I am only giving expression to the feelings 
entertained by my colleagues when I say that it is incum- 
bent upon each and all of us to render all possible assistance 
to the nation in this great hour of trial. If ever there 
was a time when the members of the Amalgamated Society 
of Engineers should take a big and comprehensive view 
that time is here and now.” 


Mr. Ropert Youna, the General Secretary, says : 
“To avoid even the possibility of defeat the Government 
has been urging the relaxation of trade union restrictions. 

The policy of your officials has been no relaxation 
; until good and satisfactory cause is shown for its 
necessity. It is because good and definite reasons have 
been given that the ballot on shells and fuses became neces- 
The best safeguards possible have been 
got. Our members should therefore follow the lead of 
their officials. The work must be done. If we 
abide by the arrangement our safeguards will be respected. 
If the arrangement is disregarded penal statutes may 
become operative. It is therefore in the interests of the 
men as well as in the interests of the nation that no 
stoppage of work should take place, that losing time should 
be avoided, and that differences re wages and other 
conditions should be settled by the machinery created 
for the war period. . . Those who have gone from 
our workshops have demonstrated that military conscrip- 
tion is not necessary. We, on our side, must show that 
compulsory legislation is equally unnecessary to induce 
us to provide as much of the munitions of war as we 
possibly can.” Mr. G. N. Barnes, M.P., in an interesting 
letter urging the men to put forth their best efforts, re- 
marks that ‘‘ their men (the engineers) have turned out 
in thousands to face death and disease in front of the 


sary. 
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Fig. 2—GENERAL 


driven by means of a belt and spur reducing gear from 
the overhead countershaft, the tension on the belt being 
kept constant by means of the arrangement shown. The 
cutter makes 29 revolutions per minute, while the speed of 
revolution of the shell spindle can be varied so as to make 
one revolution in 67, 54.7, 44.7, 38.5, 31.2, or 25.6 
minutes. The cutter mandril is provided with an outer 


bearing and the spindle is mounted in a sliding headstock 
having a screw adjustment to permit the whole to be moved 
clear of the chuck for the removal or insertion of the work. 
The bed is designed to form a well for the cutting lubricant, 
which is circulated by means of a pump. 
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ARRANGEMENT OF THREAD 


Armaments’ Committee to devise ways and means of 
increasing the output of munitions of war. The em.- | 
ployers’ side consists of Mr. D. S. Marjoribanks, Mr. Henry | 
Clark and Mr. M.S. Gibb. The workmen’s representatives | 
are Mr. J. Wile, Mr. Isaac Hebron, Mr. G. J. Rowe, Mr. 
James Ratcliffe, Mr. Ralph Spence, Mr. E. C. Gilbert and | 
Mr. H. Crawforth. The Committee has soon got to work 
and is arranging for an increased supply of labour for the 
shipyards and armament works, and for the transference 
of as many men as possible from employment on private | 
work to Government work. In addition to the three 
first-named gentlemen who represent the engineering 
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MILLING MACHINE 


enemy, and it is up to those at home to support them.” 


AT a joint meeting of the Welsh Engineers and Foun- 


| ders’ Associations, at Swansea, on Monday, it was decided 


to advance the wages of the men belonging to the Amal- 
gamated Engineers 2s. a week now, and by another 
shilling, coupled with a reduction of hours from fifty-four 
to fifty-three, in September next. It was also decided to 
advance the wages of the men belonging to the Gas 
Workers’ Union by two sbillings a week, plus a war bonus 
of 3s. a week. 
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RAILWAY MATTERS. : 


Ow1nG to the increasing cost of timber for coach building, 
the possibility of const.usting passenger stock of steel is 
being considered by the authorities of the Union of South 
\frica railways, and the chief mechanical engineer has 
heen authorised to order two trains of steel coaches for 
(rial. 

Ue to February 26th a total of 12,233 men, or 14.1 per 
ent. of the staff of the London and North-Western Rail- 
vay, had joined the colours, and up to March 15th, 
1058 had met with casualties, of whom 126 had been 
killed or drowned in action and 45 had died of their 
There were 67 missing and 137 were prisoners 





wounds. 
of war. 

Tue total number of locomotives in use on the Union 
of South Africa Railways at the end of 1913 was 1458, 
of which 1428 were of the standard 3ft. 6in. gauge and 
the remainder of 2ft. gauge. The average tractive force 
of 75 per cent. was 21,626 lb., and the number of locomo- 
tives of a tractive force of over 30,000 lb. was 216. Many 
of the engines on the books are of an obsolete type, and 
are gradually being withdrawn from service. 


As from the 12th inst., the running of the locomotives 
on the Great Eastern Railway passed into the hands of 
the traffic department, Mr. F. V. Russell, the running 
superintendent, being given charge of the “ operation ”’ 
department, under the chief traffic manager, and con- 
trolling all the movements of trains. The business side 
of the traffic department will be administered by the 
‘“commercial ’’ department. Mr. A. J. Hill, the loco- 
motive superintendent will be known as the chief mecha- 
nical engineer, and Mr. H. Wilmer, the engineer, will 
bear the title of chief civil engineer. 


THE recent closing of two South-Eastern and Chatham 
stations in the London area reminds us that Mr. Samuel 
Rea, then fourth vice-president, and now president of 
the Pennsylvania Railroad, told the deputation from the 
Royal Commission on London Traffic when he met it in 
New York on October 2nd, 1903—Q. 745, Vol. VI. of the 
Appendices to the Report—that, in his opinion, there 
should be no stations within the limits of strictly local 
traffic, say, within four or five miles of the terminal ; 
such traffic could be very well left to the local transit 
systems, and in the long run the trunk lines would lose 
nothing by giving it up. 

In this column in our issue of March 26th we referred 
to the Great Eastern Railway Bill in the present session 
containing a clause that makes it an offence to use the 
passenger communication in any train without reasonable 
and sufficient cause. The reason for this proposal is that 
the Act of 1868—31 and 32 Vict., c. 119, Sec. 22—ordered 
passenger communication to be fitted in all trains that 
ran twenty miles without stopping, and constituted it 


an offence improperly to use the said means of communica- | . =a 
: | in place. 


tion. As worded it was possible to read into the Act that 


it was not an offence so to use the communication in a | 


train that stopped within twenty miles. 


THE Chicago, Milwaukee and St. Paul Railway has used 
for a number of years a station platform lamp-post made 


up of sections of standard sized, black cast iron pipe where- | : Z 
| hyacinth, which encumbers the lower Mekong and other 


ever electric power was available. These posts have 


proved fairly satisfactory, but in some cases the replace- | ‘ ae ped ae 
| it has become a positive menace to navigation. 


ment of the globes and lights broken by the impact of 








luggage and express trucks striking the posts has been an | 


item of considerable expense. After trying 
schemes to eliminate this trouble, it was found that when 


several | > : 
| cradles and other articles of furniture. 


the lamp-post proper is placed inside and entirely inde- | 
pendent of a larger pipe extending some distance above | 


the platform this outside pipe will absorb any shock 
received from trucks and will not transfer it to the lamp- 


THe heavier goods and mineral traffic of the Great 


NOTES AND MEMORANDA. 


AccorpINnG to the Contract Record a French process of 
* electro-curing ”’ timber gives perfect seasoning in a single 
night, and at little cost. With lead-plate electrodes on 
each side, the timber is placed in a solution containing 
10 per cent. of borax, 5 per cent. of resin, and a little soda. 
Application of the current expels the sap and fills the wood 
cells with the borax and resin. 


Our contemporary, the Motor Ship and Motor Boat, 
recently described a type of electrically-propelled barge 
of which about 100 are in service in one part of Germany, 
engaged in carrying bricks and limestone into Berlin. 
They are long, shallow craft, built of steel, having a dis- 
placement of 250 tons and a draught under: 5ft. Their 
length is about 123ft., beam 14ft. 6in., and depth 6ft. A 
battery of 80 cells, with a capacity of 700 ampére-hours, 
each cell weighing 120 kilos., is installed in a ventilated 
lead-lined chamber, 10ft. by 14ft. by 5ft., near the stern, 
and supplies energy to an 8 horse-power motor driving 
the propeller direct at speeds of 120 to 150 revolutions 
per minute. The speed of the barges is very low, not 
exceeding three miles an hour. They run trips in normal 
operation of about 70 miles, and are stated to have given 
satisfactory results. 


A CORRESPONDENT, writing in the columns of Power, 
states that in a large pumping station the amount of 
slip was based upon the difference between the calculated 
displacement and the meter reading. At one time the 
station slippage recorded was abnormally high. As the 
combined output of all the pumps entered the same main, 
some test was necessary to discover the pump responsible. 
To do this the station was operated for a specified time 


with each pump shut down in turn. The pump that | 


was out of service when the best slippage record was 
made was identified for special test. The suction side 
manhole plates were removed, and water was then by- 
passed to the discharge chamber and allowed to accu- 
mulate a pressure there. Large quantities of water rushed 
from the suction manholes. This indicated that no 
mistake had been made and resulted in a decision to re- 
new the valves of the pump. 


Our contemporary, the Electrical World, gives in its 
issue of March 27th a short description of an exceptionally 
large direct-current generator built by the Crocker- 
Wheeler Company for the Ford Motor Company at Detroit. 
The maximum rated output is 4500 kilowatts at 80 revo- 
lutions per minute. The output, of course, is large for a 
direct-current generator, but it is not a record output. 
Owing, however, to the very low speed, the dimensions 
of the machine are exceptional. The total weight, in- 
cluding shaft, is about 135 tons. The outside diameter 
of the frame is 22ft. 2in. and the distance across the base 
25ft. 8in. Thirty main poles and thirty interpoles were 
bolted to the inside of the frame after the field coils were 
In building the machine the makers had to 
consider the question of transporting it to its destination, 
and the casting had to be split, in order that it might pass 
through the railway tunnels. 


EXPERIMENTS have been carried on in French Indo- 
China for the purpose of turning to some profit the water 


waters of Cochin China and Cambodia to such a degree that 
The fibre 
produced by this plant has been used in the manufacture of 
rope, twine, matting, paddy sacks, boxes and chairs, 
It has been mixed 
with silk to form a somewhat stiff but durable cloth. 
Water hyacinth has now entered the commercial field 
as a rival of rattan rather than jute. It is stated that 


| since April, 1911, the plant has been dried, compressed 


Eastern Railway is hauled by a series of one hundred 0-6-0 | 
| efficiency as a fuel is exactly equivalent to that of an equal 


tender engines built at various times since 1900. Forty- 
one of the more recent additions have Belpaire fire-boxes, 


and ten of these are also provided with superheating 


apparat us. 


The boiler is of moderate dimensions, and | 


there are two cylinders of 20in. diameter with 28in. piston | 


stroke. 
equally over a 17ft. 8in. wheel base. 


The wheels have a diameter of 4ft. llin., spaced | 
The total weight, | 


with 5 tons of coal and 3500 gallons of water, is 85 tons | 


124 ewt. 
cent., the tractive effort is 24,905 lb. One of these engines 
has just been equipped with the Weir feed pump and heater 
—an innovation on the Great Eastern Railway. A non- 
superheater engine of the ‘Claud Hamilton’ (4-4-0) 
express passenger class is also to be fitted with this appa- 
ratus. 


In giving evidence before the coroner, two of the signal- 


men concerned in the Smithy Bridge accident said that | 
they did not put the ‘ fog-block”’ into operation during | 


the prevalence of the snowstorm, as they did not consider 
that the weather was badenough. This term—fog-block— 
refers to a modification of the block system, whereby a 
signalman must not “accept” a second train from the box 
in the rear until he has received the train-out-of-section 
block signal for the preceding train from the box in 
advance, This means, briefly, that two block sections 
must intervene between following trains. The signalman 
who was in the Littleborough West signal-box when the 
Smithy Bridge accident occurred said that he failed to 
use his emergency detonator-laying machine as he forgot 
to do so. The apparatus referred to is one provided at 
many signal-boxes—the Midland Company has 600 in 
use—whereby the signalman can, by the movement of 
one of his levers, put detonators on the rails automatically. 
The use of such apparatus was recommended by Major 
Pringle in his report on the Cudworth accident of January, 
1905; by Sir Arthur Yorke in the Shrewsbury accident 
report of October, 1907; and by Major Pringle again in 
the report on the Ais Gill accident of September, 1913. 
It may also be remembered that in the memorandum of 
the three inspecting officers that was included in the General 
Report on railway accidents during 1913 the use of 
detonator-laying machines was strongly recommended and 
that detonators so laid were exploded by the engine of 
the Clacton express when it ran by the signals at Ilford 
on January Ist last. 


Taking the mean effective pressure at 82 per | 





post, the lamps and globes therefore remaining unharmed. | '™t© briquettes, and used as fuel at Khartum and other 
| points on the Upper Nile. 


These briquettes can be put on 
the market at £1 3s. per ton, and it is said that tests made on 
a steamer on the White Nile have demonstrated that their 


amount of the best coal. 


A NEw device by which a mechanical check may be 
put on excessive speed is described in the columns of an 
American contemporary. It is termed a ‘“‘ speed-lock,” 
and it operates in combination with a speedometer. It 
consists of an adjustable dial, which can be set at any 
speed from zero to seventy-five miles an hour, and is 
locked in that position with a Yale key. When the speed 
indicator of the speedometer reaches a figure corresponding 
with the figure shown in the slot of the “* speed-lock,”’ a 
connection is formed which ‘cuts out’’ the ignition 
spark and stops the motor. But as soon as the speed is 
reduced below the point at which the dial is set, the spark 
is released and the motor starts automatically. When a 
car equipped with this device is left standing at the kerb, 
the speed-lock is placed at zero, which makes it impossible 
to start the car until unlocked with the same key. When 
locked at from five to ten miles an hour, attend- 
ants may move the car about in a garage on first 
speed. 


Writine in the columns of Vulcan, Dr. Worrall says 
a dynamo will sometimes run quite satisfactorily day 
in and day out, but one time when it is required not a volt 
will it generate. The residual magnetism in the field 
magnets generate perhaps only five or ten volts when the 
dynamo is running at full speed, and this slight pressure 
‘causes a current to flow through the magnet coils, which 
increases the magnetic field and causes a greater pressure 
to be generated, which again increases the field current, 
and so on until the full pressure is generated. If the 
resistance of the field circuit is much greater than the 
normal, the small pressure generated by the residual 
magnetism will be insufficient to excite the machine and 
cause the magnetic field to build up. The resistance 
may be increased by dirty or loose contacts, broken or 
cracked wire, perhaps inside the insulation, a dirty com- 
mutator, high mica in the commutator. The trouble 
may be due to a reversal of the field connections. If the 
entire armature is short-circuited the pressure generated 
by the residual magnetism will cause an internal current 
to flow in the armature, and none will flow through the 
parallel circuit of the shunt field. Various other sugges- 
tions are also made. 





MISCELLANEA. 

A NOVEL form of electric vehicle is in use in the Panama- 
Pacific Exhibition in the shape of a two-seated miniature 
car with basketwork body, capable of a speed of three 
miles per hour, to take the place of the wheeled chairs 
which have been a feature of many exhibitions. The 
“ Electriquette,” as it is called, has battery power 
sufficient for eight hours’ running. 


MELBOURNE radio station is now transmitting time 
signals, in accordance with the scheme approved by the 
International Time Commission of Peris, at the hours of 
noon and midnight, Melbourne time—which is ten hours 
ahead of Greenwich mean time. Full particulars of the 
manner in which these time signals are emitted will be 
found on pages 557-560 of the “ Year Book of Wireless 
Telegraphy and Telephony ” for 1914. 


AccoRDING to the Contract Journal, there are two rope- 
ways operating in India for conveying forest produce, but 
there is room for many more for this and other purposes. 
One is three miles long at Partala, in the Punjab, and the 
other at Rampur, in the Simla district, 3000ft. long. The 
first is worked by an endless cable, and cost £1400 a mile, 
having an annual capacity of 12,000 tons. On the other, 
grooved wheels, with rope and hook attached, run on an 
endless cable, and are drawn to and fro by a thin wire 
rope ; 800 broad-gauge sleepers are transported daily, or 
20,000 tons a year, at a capital cost of £557, and at a 
cost per diem of 11s. 2d., as against £7 4s. for coolie labour. 


Tue Admiralty, our South Wales correspondent informs 
us, has not so far officially announced its decision with 
regard to using the old Cyfarthfa iron and steel works for 
the manufacture of munitions of war, but there is good 
ground for stating that the authorities have come to the 
conclusion that the works cannot be adapted for the 
purpose. The Bessemer process is the only one at Cy- 
farthfa, and a very considerable time would be taken in 
introducing the Siemens-Martin process, which is adapted 
for the manufacture of shell cases, &c. The latter process 
is in operation at the Dowlais works, and it is reported 
that the Admiralty intends to use these works before long. 
New plant will have to be introduced, but this will only 
take a fortnight. 

Mr. H. Warp LEonarpD, electric engineer and inventor, 
once associated with Thomas A. Edison, died suddenly of 
apoplexy recently at the Hotel Astor, New York. Mr. 
Leonard was born in Cincinnati in 1861. At the 
age of twenty-three he became associated with Thomas 
A. Edison as a member of his staff. A few 
years later he was made superintendent of the Western 
Electric Light Company, of Chicago, and a year later 
formed the firm of Leonard and Izard, which made many 
important installations of central stations and electric 
railways. In 1889 the firm was bought out by the Edison 
interests and Mr. Leonard became general manager of the 
combined Edison interests for the United States and 
Canada. In 1891 he completed his inventions of the 
Ward Leonard system of motor control, and in 1892 he 
gave the world his multiple-voltage system, designed for 
operating motors and electric lights in factories. 


Accorpine to the Electrician an unusual accident 
recently occurred at the Roath Road power station of the 
Cardiff Corporation electricity department, caused by the 
bursting of the fly-wheel attached to No. 8 engine. The 
station supplies current for the whole of the tramway 
system, as well as part of the lighting load. The lighting 
was restored at eight o’clock the same evening by batteries 
at the Hayes station, and a restricted tram service was 
commenced three days later. Considerable damage was 
done to the roof and side of the building, and also to part 
of the switchboard. The engine immediately opposite 
was also damaged, and a large 20in. water pipe was broken, 
thus causing great difficulty owing to the flooding of the 
engine-room. The foundations of the engine were severely 
affected by the shaking and flooding. Fortunately no 
one was injured. No explanation is given as to what 
caused the engine to race sufficiently to burst the fly wheel. 


THE rapid development of the motor-building industry 
in Italy and the progress made in other industries, as 
agricultural-machinery building, have brought about a 
large demand for machine tools of all descriptions, and 
in consequence Germany has had in her old ally a very 
good customer. In 1912, 8410 machines were sold, 
having a value of £307,500. The average value per 
machine was £36. Practically all the large German 
metal-working machinery manufacturing concerns have 
participated in this trade, and nearly all the large 
firms are represented either by agents or by companies in 
which German interests either have a controlling influence 
or hold all the available stock. The business with Italy 
has been fairly steady for several years, fluctuating be- 
tween £320,000 and £350,000. Italy bought from Ger- 
many in 1913 6420 tons of machinery of this description, 
while her orders for the first half-year of 1914 reached 
2944 tons, showing a decrease against the same period 
of the year before. 

On Wednesday, April 14th, Captain E. 8. Phillips pre 
sided at a meeting of the Royal Society of Arts, in John- 
street, Adelphi, when Mr. T. Thorne Baker, A.M.I.E.E., 
read a paper on “‘ The Industrial Uses of Radium.” The 
lecturer said his objects were. first, to induce, if possible, 
more enterprise among works’ research chemists to test 
the availability of radium for their own industries, and, 
second, to point out that in a time of national emergency 
we had large stores of material, at present lying idle, 
which could be turned to enormous advantage for agri- 
cultural work. It was not too much to say that in the 
hitherto worthless residues of the radium factories we 
had one of the most valuable agricultural assets of the 
country, which, if utilised with discrimination, would give 
a great impetus to intensive farming. The ideal process 
of production for agricultural work was that known as 
the concentration process. The residues, after full ex- 
traction—on a commercial scale—of the radium, were 
subjected to a method of concentration by which about 
90 per cent. of the inert material was discarded. Soluble 
radium salts in very small quantities completely killed 
soil organisms, while the use of too liberal a quantity of 
insoluble radio-active matter was almost fatal to plant 
life. 
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AERIAL ROPEWAYS 
BULLIVANT'S AERIAL ROPEWAYS, LIMITED, LONDON, ENGINEERS 


(For description see page 375) 























Fig. 17—LOADING STATION AT CENTRE OF LINE 


Fig. 18—UNLOADING TERMINAL 























Fig. 21—FOURTH ANGLE STATION 




















Pig, 2—BRACHY HEAD ROPEWAY—DELIVERY OF FIRST STONE 


Pig. 23—-BEACHY HEAD ROPEWAY—PASSENGER CAR 
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The Export Trade to the Oversea Dominions. 


THE increasing pressure of foreign competition in 
iron and steel, and machinery of all kinds, which 
has been exercised during the past few years in 
neutral markets and in the British oversea 
Dominions, as well as in the home market, has 
become a serious matter to the manufacturing 
industries in this country, which are engaged either 
directly or indirectly in the export trade, although 
with a few exceptions British firms have not only 
succeeded in maintaining their position, but have 
also secured extensions of business in different parts 
of the world. It is, however, questionable if the 
increase obtained is proportionately as large as the 
percentage of augmentation gained by our two 
principal commercial rivals—the United States and 
Germany. The fact that under the conditions which 
have prevailed hitherto, better results have been 
achieved by British manufacturers is certainly satis- 
factory, but it would be more satisfactory still if 
our percentage of growth in some classes of exports 
had been equal to, if not greater than, that of our 
trade rivals. These reflections have been evoked— 
or, at all events, recalled to mind—by a considera- 
tion of two addresses delivered recently in London by 
Mr. C. Hamilton Wickes, his Majesty’s Trade Com- 
missioner in Canada, who prior to holding his present 
appointment occupied a similar position in Australia 
for a period of several years. It is undoubtedly good 
for the heads of British manufacturing firms to be 
occasionally brought into direct contact with our 
oversea representatives, as the latter are in frequent 
touch and communication with merchants and con- 
sumers in the countries to which they are accredited, 
and they are therefore able to hear at first hand 
what, in the opinion of the parties concerned, are 
the merits and shortcomings of British firms as 


compared with their foreign rivals. Unfortu- 
nately, the visits of our commercial attachés— 


at least in so far as their services and the information 
at their command have been rendered available at 
meetings of manufacturers in this country—have 
been of rare occurrence, although an improvement 
in this direction has taken place since the appoint- 
ment of trade commissioners in the oyersea Dominions. 

It is impossible entirely to reject the apprehension 
that the advice which our trade commissioners have 
offered on the occasions of their brief visits to this 
country have not met in the past with that measure 
of appreciation to which they were justly entitled, 
and it would seem as if the war itself was needed 
to awaken many manufacturers from their state of 
comparative indifference and to suggest to them the 
necessity for making renewed efforts to further the 
export trade throughout the world. Apparent con- 
firmation of this awakening interest, in the case of 
Canada at least, is already afforded by the fact that 
in the second half of March our British Trade Com- 
missioner had interviews at the City offices of the 
Board of Trade with the representatives of no fewer 
than a hundred and seven firms, of whom thirty-five 
were connected with machines and machinery and 
sixteen with the marketing of iron and steel manu- 
factures—that is to say, nearly one half of the total 
was engaged in engineering and iron and steel trades. 
Since then, Mr. Wickes has delivered two addresses 
before large audiences, one at the London Chamber of 
Commerce on March 29th and the other before the 
Sales Managers’ Association on April: 9th. In the 
course of each address the Commissioner discussed 
so many matters that it is impossible to refer to them 
in detail, but we will endeavour to touch upon a few 
of the points to which attention was directed in con- 





nection with the marketing of British goods abroad, par- 
ticularly in Canada. If we first pass over the statement 
that British trade to-day is largely permeated with the 
idea which held sway in the eighteenth or nineteenth 
century—a statement which is open to severe critic- 
ism in the case of some branches of industry—we 
come to a matter which, it is satisfactory to find, 
may now be given its death-blow, namely, the asser- 
tion by consuls and certain oversea parties that 
British manufacturers do not produce according to 
the design, stamp or pattern suitable for a particular 
market. It has always been impossible or extremely 
difficult precisely to locate complaints of this character. 
But in the few cases in which the Commissioner has 
been successful in tracing the origin of such asser- 
tions, he has found that the orders in question have 
been offered either to a British firm which was 
months in arrears with deliveries or to a firm whose 
plant was already working at full output on existing 
contracts ; whilst those who made the complaints 
gave various reasons for not applying elsewhere. 
We have frequently asserted in these columns that 
the British manufacturer was too hastily judged in 
this respect, and we are glad indeed to have this view 
categorically supported from an official quarter. On 
the question of the transportation services, the Com- 
missioner revived an old grievance on the part of 
British exporters, and one to which he had previously 
drawn attention in reports from Canada. We refer 
to the lower freight rates charged from continental 
ports than from British ports, for conveyance to 
our Dominions and to other parts of the world ; and 
to the facilities granted to foreign vessels to collect 
freights in British ports at slightly lower rates than 
the domestic rates, whilst similar facilities are with- 
held from British companies in the case of continental 
ports. By way of interrogation, the Commissioner 
asked why our railways and steamship companies 
did not publish their rates. Australian purchasers 
require quotations for merchandise laid down in 
Australia, and although it is not definitely stated, 
it may be assumed that this observation also applies 
to Canada. If the Australians applied to a German 
company they could get a quotation at once on a 
c.i.f. basis, but this was impossible in the case of 
England. This assertion would seem to require 
investigation. Many classes of goods are sold on a 
c.i.f. basis, and for many the rates are definite and 
well known, so that there should be little difficulty 
in giving what is desired. However, that there 
should be any grounds for the complaint shows that 
drastic alterations are essential, and wherever the 
fault may lie we have little doubt that they will be car. 
ried out after the termination of the war, when former 
relations between British and German shipping 
companies will not be renewed. 


If we now turn to consider Canadian trade in 
particular, the first point to strike us is the definitely 
expressed Canadian opinion that if British manu- 
facturers desire the trade they must send representa- 
tives over to secure it; if they do not do so, the 
Canadians conclude that their business is not wanted 
in the Mother Country. There is much to be said in 
favour of this contention, and we need not recall 
that over and over again we have not only urged 
that representatives should be sent out, but that the 
greatest care should be taken in their selection ; 
it is almost worse than useless to send an unsuitable 
man. How can we ascertain what the Canadians 
really require unless we employ expert travellers to 
investigate the conditions in general, and particu- 
larly with regard to machines and machinery, &c., 
which need expert demonstration ? We will not go 
so far as to accept the statement that we are about 
in the same position as foreign manufacturers were 
in the eighties of the past century, but too many of 
our manufacturers still look upon the expenses of a 
first-class representative as money thrown away. If 
the amount of business or prospective business does 
not justify the dispatch of an expert traveller by one 
firm, a number of firms are advised to co-operate 
either in the appointment of a joint representative 
or of a joint agent who would devote the whole of 
his time and attention to their trade. Mr. Wickes 
declares that the Americans are the most advanced 
people with respect to expert salesmen ; they take a 
fancy to Canadian technical students who pass over 
the border, work in the drawing-office and shops and 
are then transferred to the sales department ; and 
when these young men leave they are imbued with 
the idea that no engineering manufactures can touch 
those made where they have been trained. This is 
a well-known American method, developed from the 
past history of British trade, but now almost neglected 
in the United Kingdom. We suggest to manufacturers 
here that they might do far worse than make special 
arrangements for the reception of young Canadian 
and Australian engineers into their works. Even 
those that could not afterwards be retained in the 
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employment of the firm would return to their own 
country with closer ties binding them to the Mother- 
land and in closer sympathy with British engineering. 
We understand that Mr. Wickes’ addresses are to 
be published, and we trust they may receive the 
treatment they deserve. Unfortunately, the British 
engineer has so frequently been preached at by people 
who knew neither their own business nor his that 
advice of the kind now irritates rather than inspires 
him, but Mr. Wickes’ position and his obvious desire 
really to help places him in a position apart and may, 
we hope, gain for his addresses sympathy which is 
generally withheld. 


Russia Through American Eyes. 


In our issue for February 19th last we published 
an article on * Russia and Her Trade,” in which the 
statement was made that the Americans were already 
on the spot, and that if we were not careful they 
would firmly establish themselves and get the start 
of us. This statement has recently been more than 
confirmed by what is described as “ an illuminating 
study ” in a recent number of the Zron Age, entitled 
“ Russia from the Point of View of an American 
Engineer and Business Man.” The article is from the 
pen of a certain Captain David L. Hough. It is 
typically American, bristling with inaccuracies, and 
yet “it gets there all the same.” Captain Hough, 
according to his ow statement, has lived four years 
in Russia, yet he is capable of writing the following : 
“The peasants of Russia are particularly fitted for 
agricultural pursuits. (What other pursuits are 
peasants supposed to be fitted for?) The advances 
made have been marvellous, not only since the freeing 
of the serfs, about 1850, but since 1905, when the 
Government purchased the land from the princely 
holders on an instalment basis and in turn sold it 
to the peasants on the same plan, leading the peasant 
to take an interest in his dwelling-place and in his 
land. Under the previous communal system he 
drew lots for his home and his land once in ten years, 
and there was little incentive for investment in 
betterments.”” What Captain Hough intends to 
convey is perhaps not quite clear, but it is difficult 
to imagine that more inaccuracies could possibly be 
crammed within the small space of a modest para- 
graph. The Russian peasant was emancipated from 
serfdom in 1861 and not in 1850, and the land was 
given to him collectively—that is to say, to the village 
community—which allotted to each peasant his pro- 
portionate share ; re-allotments were not supposed to 
be made except in the event of changes in the size 
of the respective families. As to the princely pro- 
prietors, the bulk of the landowners were untitled. 
The Russian peasant is not mainly agricultural, 
seeing that in many districts village industries are 
followed during the long winter when agricultural 
work is out of the question. But these details are 
of minor interest to the American pioneer, the object 
of whose quest is dollars. With a keen eye to the 
main chance, Captain Hough, who is evidently more 
intent on selling the goods his own country can 
supply, than in developing the resources of the 
country he is writing about, informs his readers that 
‘* Russia is not, and never will be, a great mining 
country,’ although there is many an American 
mining engineer who could probably tell a very 
different story. Mines do not interest Captain 
Hough; when it comes to “ Walk-over”’ shoes, 
sewing machines, agricultural machinery, typewriters, 
and life insurance, however, he is “ right there.” 

The four years that Captain Hough has spent in 
Russia have evidently taught him nothing about 
the country; he has been too busy making dollars 
and “hustling around” no doubt, but they have 
taught him many practical lessons as to the best 
means of pushing American goods, and after all 
that is what America wants to know. He recom- 
mends the establishment of an American-Russian 
Bank, and the idea is sound. Several Anglo-Russian 
banks exist already, but in so vast a country as 
Russia there is room for more financial houses 
What Captain Hough overlooks is that there exist 
Russian banks with branches in America and Europe 
—such as, e.g., the Russo-Asiatic Bank and the 
Russian Bank for Foreign Trade—which enjoy a 
semi-official position in Russia and whose goodwill 
is well worth while securing. When this enterprising 
American engineer expatiates on the importance of 
long credit, he is perhaps on less sure ground. In 
the ordinary course of business, Russians do not give 
and do not ask for long credit. Such large concerns 
as that of Skidelsky, for instance, prided themselves 
on conducting all their commercial operations on a 
cash basis. The pushing German commercial 
travellers have been the pioneers of the six months’ 
credit system. By the introduction of this system 


they greatly extended their operations, but they 





also created many bad debts. It is a delusion to 
suppose that the Russian business man requires long 
credit. Money in Russia, of course, commands a 
higher rate of interest than it does in Western Europe, 
but that does not mean that it is tight. We next 
come to the prospects of business from railway 
extensions. This is surely an engineering question, 
and we turned eagerly to this section of Captain 
Hough’s lengthy article to see what fresh light and 
hope he could throw on so perplexing a department 
of Russian enterprise. But Captain Hough has 
little to say concerning this subject. He refrains 
from telling his compatriots that Russian railway 
construction is confided to Russian Government 
engineers, and that American locomotive engines, 
American rails and even American railway carriages 
used to find a ready sale in Russia, but that since the 
days of the late M. Witte Russia has done its utmost 
to supply its own railway requirements. There are 
districts of Russia which may be described as indus- 
trial regions, such as the region of Moscow, for 
instance, with its ring of factories and ironworks, 
mostly founded by keen and honest Scottishmen 
to whom the reigning house of Russia has always 
been partial. The Emperor Nicholas I. used to say 
that there were but three honest persons in his 
dominions, namely, himself, his eldest son—later 
Alexander II.—and General Wilson, whose portrait 


hangs in the Institution of Civil Engineers. Regard- 
ing these our American engineer is silent. When 


Captain Hough urges the importance of a knowledge 
of the Russian language he is on absolutely un- 
assailable ground. It cannot be too often repeated 
that the foreigner who possesses the language has 
an advantage over the one who does not which cannot 
be exaggerated, and, of course, the German com- 
mercial traveller always speaks Russian, though 
always badly and with an accent which marks him 
out for what he is. There is yet another suggestion 
in Captain Hough’s article which we should take a 
note of. He points out that the Russian is, generally 
speaking, a courteous and genial man of the world, and 
this is in the main correct. Hence he urges the im- 
portance of sending out to Russia American repre- 
sentatives who shall be polished and amiable; the 
rugged, caustic, insolent, spittoon-using American 
business man, who is nothing if he is not a hustler, 
is not the ideal representative in a country where 
people still have time for the amenities of life. Our 
own people will do well to bear this advice in mind in 
selecting their representatives. 

Although the article to which we have thus briefly 
referred does not tell us much that is new, and is not, 
as we have seen, always safe to follow, it is neverthe- 
less very symptomatic. It shows that the Americans 
are giving their attention to Russia, but whether 
Russians are ready to respond is a question on which 
there are some grounds for doubt. On the other hand, 
it is certain that they have trust and confidence in 
the British nation, a trust and confidence which in 
the past they have never had reason to regret, and 
if we do not let the grass grow under our feet: the 
relations between the two countries should become 
closer and keep on improving, for whilst, as Captain 
Hough puts it, Russia produces nothing that America 
wants, she does produce a great deal that we want, 
and we can give her in return the very goods which 
the Americans are so very anxious to supply. 


Coal Trade Troubles. 


A REALLY serious situation is developing in the coal 
mining industry, and we seem on the eve of Govern- 
ment intervention. While there is a pronounced 
scarcity of coal, mainly owing to the enlistment of 
about 200,000 miners in the national service, and 
a movement to get the Government to suspend the 
Eight Hours’ Act, the Miners’ Federation is encourag- 
ing the men to resist an increase of their short working 
time, and is advancing two separate demands for 
higher wages. These the employers are not prepared 
to concede in the forms presented, and as lengthy 
negotiations have failed to bring the parties any- 
where near a settlement, and the men are threaten- 
ing to strike, the position is critical. We reviewed 
the situation pretty exhaustively in our issues of 
March 12th and 19th, and have only now to say, 
regretfully, that the outlook has darkened. Although 
the responsible leaders of the men have had it proved 
to them that the coalowners are not in a position 
to grant the extravagant wage advances asked for, 
they have not the courage, apparently, to te!l their 
followers the truth. The men are being persuaded 
to press their demands to the fullest. For example, 
an agent of the South Wales’ Miners’ Federation, Mr. 
George Barker, addressing a meeting of the miners 
this week, declared that they were entitled to fully 
40 per cent. more than they were receiving at present. 
He asserted that coal was selling at a higher price 





than had ever been known in the memory of living 
man; that enormous profits were going into the 
banking accounts of the coalowners; and that the 
Federation would press its demands until they weve 
conceded, be the consequences what they might. 
This is typical of what is being said at miners’ mect- 
ings up and down the country, and resolutions re 
being carried in favour of tendering notices to strilce 
if wages are not advanced by 20 per cent. not later 
than May Ist. Now, the miners’ leaders know very 
well that the coalowners are getting very little of the 
enhanced prices of coal; that it is only the * free ” 
coal—telatively a small proportion of total output - 
that is subject to current abnormal prices ; that t|,6 
bulk of the outputs of most mines was contract 
for before the war broke out, at prices based upon 
normal conditions, if not in anticipation of expect 
depression ; and that increased cost of production 
owing to famine prices for timber, dear horse fou |, 
&c., is in most cases sufficient, and in some cass 
more than sufficient, to balance any enhanced pricvs 
the coalowners are realising for their “ free”? coul, 
For instance, it was publicly proved a month ago th) «1 
the advance asked for by the men would in the case 
a typical South Wales colliery absorb £305,000 a 
year, whereas the annual distribution among the sha. - 
holders is only £90,000. No less an authority than 
Mr. D. A. Thomas showed that his firm was payiny 
14s. in wages for every shilling paid in dividend:, 
Yet the Miners’ Federation is not only pressing for 
a 20 per cent. advance as a special war bonus, bit 
for new agreements for a period of years, carrying. ii 
Wales, the minimum 10 per cent. higher, and thiv 
new standard 15 per cent. higher than the old one, 
and in the English Federated area the minimuin 
15 per cent. higher, and the maximum 22} per cen’. 
higher than the rates now current. It has just been 
shown by responsible chartered accountants that the 
average selling price of coal raised at the Northumbe) - 
land collieries during the three months December. 
January and February, was only 9s. 3.87d. per ton. 
against 9s. 2.37d. in the previous three monthis. 
When it is observed that the average labour cost 
of raising coal exceeds 6s. per ton, and that the 
costs of timber, horses, rails, coal consumed at 
colliery, rates, taxes, management, commissions, &c.. 
have to be met out of the balance, it will be seen that 
no word less than extravagance can describe the 
men’s demands. The coalowners have offered to make 
new agreements, with higher minimum and maximum 
wages than have ever been paid, in spite of the un- 
certainty regarding conditions that may come into 
existence after the war; they have offered to make 
the new agreements operative before the old ones 
legally expire, in order to ease the increased cost of 
living the men complain of; and they have offered 
a special war-time bonus of 10 per cent. on condition 
that the old agreements are allowed to run until the 
war is over. But these offers are being contemptu- 
ously rejected, and, to all appearances, we are drifting 
towards another coal crisis, which can only be avoided 
by firm and decisive action on the part of the Govern- 
ment, 


The Royal Commission on Sewage Disposal. 


Wiru its final report, referred to in another column, 
the Royal Commission on Sewage Disposal concludes 
labours which have extended over a period of nearly 
seventeen years. When the Commission was first 
appointed, it must be admitted that matters were in 
a very chaotic state. The question of sewage disposal 
had never been really considered from a scientific 
point of view, at any rate universally, though there 
were investigators who were patiently inquiring into 
the problem. The Local Government Board would 
then sanction no scheme in which land treatment 
did not play an important part. How thought has 
changed in the interim may be judged by the fact 
that nowadays the Board can only be persuaded with 
great difficulty to pass a land scheme. Had the 
Commission done nothing else than point out that 
so-called artificial methods of sewage treatment 
might safely be sanctioned, it would have fully 
justified its appointment. But it has done a great 
deal more than this, and among its most important 
findings is that it is not necessary to purify all sewage 
effluents to a hard-and-fast standard. A standard 
has, it is true, been set up, but it is specifically stated 
that it is to be elastic and to be varied in accordance 
with local circumstances. In some cases, as, for 
example, where the effluent is to be discharged into 
a stream which lower down may be drawn on for 
domestic water supply, the highest degree of purity 
may be demanded. In other instances, when, 
for instance, the volume of the river or other 
body of water into which the effluent is discharged 
is much in excess of the volume of the effluent, a 
less high standard may be asked for. There is no 
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doubt that this recommendation has removed what 
was in many Cases a great injustice and the occasion 
for the. expenditure of much larger sums of money 
in the erection of purification works than was 
warranted by the existing conditions. Nor does this 
sum up the usefulness of the Commission. Many of 
its other findings and recommendations are of great 
utility, and it has amassed vast collections of data 
which will prove invaluable for reference. It has, 
it may be said, not evolved anything essentially 
novel, but it has adopted and used to the best advan- 
taye the discoveries of others, and has put the whole 
matter of sewage disposal on a much more stable and 
scientific basis than existed before it commenced 
its inquiries. It may not have been altogether 
perfect, and it has prolonged its labours over a 
large number of years, but it certainly leaves us in 
better case than it found us; and though all the 
credit for this improvement does not rightfully 
belong to it, some—and a great deal—does. More- 
over, matters will probably be even more satisfactory 
than they are when, and if, some of its recommenda- 
tions, which have hitherto been passed over, be 
acted upon. On the whole, therefore, it may fairly 
he said that the Commission has served its purpose 
well 





OBITUARY. 





JOHN FREDERICK SPENCER. 


JOHN FREDERICK SPENCER, who died on March 
I8th in his ninetieth year, was born near Taunton in 
1825, the son of Surgeon-Major William Spencer, 5th 
Bengal Light Cavalry and Staff-Surgeon to Sir Jaspar 
Nicholls, Commander-in-Chief in India. He was a 
pupil in the works of Messrs. Barratt and Exall, 
teading Ironworks, where the late Mr. Lavington 
Fletcher, chief engineer of the Manchester Steam 
Users’ Association, was his fellow-pupil. During 
their time at the works Mr. Fletcher, with Mr. Spen- 
cer’s help, designed and built for himself a steam car- 
riage which had many notable features, chief of which 
were its weight, only 15 cwt., and its steam pressure 
400 1b. per square inch. The latter figure, about 
which there is no doubt, was certainly remarkable 
for that date, about 1844. The carriage had three 
wheels and was steered by a tiller on the front wheel 
frame. The engine had a 4in. cylinder, acting direct 
on the rear axle, and the boiler was of the vertical 
fire-tube type. The carriage, with Mr. Spencer at 
the tiller, made many successful trips about Berkshire, 
its speed on the level being from 15 to 18 miles an 
hour, but it was naturally regarded with disfavour 
by horse users in the neighbourhood, for Mr. Spencer 
used to say that the exhaust sounded like a Gatling 
gun. The feed pump was the chief source of trouble 
and eventually led to the carriage being laid up, the 
engine and boiler being used by a builder in his 
workshop. 

On leaving the works both the young engineers 
were employed as assistants to Mr. I. K. Brunel on 
the South Wales Railway, being stationed at Swansea, 
where Mr. Spencer met Miss E. A. Bath, whom he 
afterwards married. Having gained some experience 
of shipbuilding in South Wales, he went in 1851 to 
the works: of Messrs. J. W. Hoby and Co., Renfrew, 
as shipbuilding manager. The steamers this firm 
turned out were interesting experiments, but were 
unsuccessful, and after about two years Mr. Spencer 
left Renfrew for London and Brighton. For a short 
time he was in partnership with Mr. L. E. Fletcher, 
and then became superintendent engineer to the 
London, Brighton and South Coast Railway for the 
Newhaven and Dieppe steamer service, a position he 
held until 1857, when he began to practise as con- 
sulting engineer and naval architect at Newcastle-on- 
Tyne. He was well known in that district during 
his ten years’ stay there, as an advocate of double 
bottoms for steamers, surface condensers, compound 
cylinders, steam jackets, superheaters and _ feed- 
heaters. His patented independent surface condens- 
ing plants were fitted in numerous steamers and works, 
and many of them gave very good results, one in 
connection with a pair of 38in. blast furnace engines 
at Port Clarence effecting a saving in coal of 40 per 
cent. Another supplied to the Carriage Department, 
Woolwich Arsenal, attracted much attention and was 
still working there thirty years later. 

In 1867 he was elected a member of the Institution 
of Civil Engineers and in the same year he was mainly 
instrumental in establishing the North-Eastern Engi- 
neering Company, Limited, with works at Sunderland, 
which he designed on lines which were then somewhat 
novel. He became managing director of the company 
and was responsible for the design of the marine 
engines and boilers which were built there for the 
first few years. About 1870 Mr. Spencer went to 
London and resumed consulting work at Great 
George-street, afterwards removing to Metropolitan- 
chambers, New Broad-street, and in 1896 to Ha- 
worth’s-buildings, Manchester, where he remained 
until his retirement from business in 1903. 

Mr. Spencer’s best known work was probably in 
connection with the introduction of the Corliss engine 
into England in association with the late Mr. William 





Inglis, whom he met in Canada and induced to come 
to this country. The Spencer and Inglis Corliss trip 
gear was probably more widely used, both in this 
country and the Continent, than any Corliss gear and 
was entirely Mr. Spencer’s design and patent, Mr. 
Inglis’s name being coupled with his on account of 
his previous Corliss engine experience and a financial 
interest in the patent. Some Corliss engines designed 
for land work by Mr. Spencer attracted much atten- 
tion at the time, notably an experimental engine for 
Cooper’s Hill Engineering College and the large mill 
engines at Saltaire, which gave very economical results, 
but his main interest was in introducing this type of 
engine into marine practice. His patented Corliss 
marine engines were fitted in several ships, among them 
the Circassian of the Allan Line, but they did not 
find general favour. 

Specifications and designs for a number of steamers 
came from Mr. Spencer’s office between 1870 and 1880, 
among them several auxiliary steamers with lifting 
screws, for he was a believer in the combination of 
steam and sail. He also was a supporter of the 
Perkins high-pressure engine and boiler, which, 
however, did not survive the many difficulties 
attending their introduction. 

A connection with the Chili trade through 
Messrs. Henry Bath and Son, for whom he designed 
several steamers, led to his being engaged by Messrs. 
Antony Gibbs and Sons to make an investigation 
and report regarding the nitrate industry. He made 
a lengthy visit to Chili and Peru in 1879-80 and, on 
his return, designed on lines laid down by Mr. Adam- 
son, his clients’ engineer and manager in Chili, the 
Antofagasta Nitrate Works, which were described a 
good many years later by an engineering authority 
in a paper before the Institution of Civil Engineers as 
“the finest piece of plant machinery in South 
America.’’ Much other work for these clients was 
carried out by Mr. Spencer; and he also acted 
for a number of years as buying and inspecting 
engineer for the Colonial Sugar Refinery Company, 
of Sydney, N.S.W., the whole of the buildings and 
plant for several large sugar factories passing through 
his hands. 

His removal to Manchester was due to a hope he 
entertained of establishing a large engineering works 
on the Ship Canal. He held strong opinions regarding 
works design, some of which he embodied in the 
Sunderland Works and in the Linthouse Works of 
Messrs. Alex. Stephen and Son, Glasgow, which were 
also designed by him. His ideas were further 
developed in designs prepared for the proposed 
works at Millwall for the manufacture of the Perkins 
engine and boiler and the ‘‘ Concentration Engine 
Works ”’ for the Ship Canal included in the designer’s 
opinion such a combination of valuable features as 
would have materially reduced the cost of manu- 
facture of heavy machinery. His failure to enlist 
sufficient support for this scheme was a very great 
disappointment to him. 

Mr. Spencer took a keen interest in engineering 
education and used to lecture on technical subjects 
at the Mechanics’ Institute at Newcastle about 1860. 
He was also a contributor to the technical journals 

THE ENGINEER amongst them—in his earlier years 
and to the *“* Proceedings ’”’ of the Institutions of Civil 
Engineers, Mechanical Engineers, Engineers and 
Shipbuilders in Scotland and North-East Coast 
Engineers and Shipbuilders. 

Mr. Spencer’s first wife died in 1880 and a few years 
later he married Miss Florence Smith, who survives 
him. 

Mr. Spencer’s kindly and genial nature made him 
many friends and by many of his staff and pupils he 
was regarded with lasting affection. His enthusiasm 
for improvement helped in the advancement of 
engineering knowledge in several directions, though 
in some cases it led him into difficulties and even into 
failure. 
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Motoring : An Introduction to the Car and the Art of 
Driving it. By Algernon E. Berriman. London: 
Methuen and Co., Limited. 10s. 6d. net. 

In the preface to this book the author states that he 

is entering a well-trodden field somewhat late in the 

day, but is endeavouring to provide an introduction 
to the mechanics of motoring in a form of sufficient 
originality to justify its independent existence. He 
has succeeded where many other writers have failed. 
From cover to cover the book is admirably written 
and the matter bears the impress of sound theoretical 
knowledge combined with long practical experience 
of motor cars. The breezy style of the introduction 
recalls to us the troubles and vicissitudes of motoring 
fifteen or more years ago, amid the jeers and sarcastic 
utterances of the London horse-omnibus driver. The 

book is divided into fourteen chapters—Chapter I. 

deals with the choice and upkeep of acar ; chapter IT., 

with touring ; chapter III., with the fundamental com- 
ponents of a car; IV. tells how to drive a car; V. deals 

with the transmission mechanism; VI., VII., VIII. 

treat upon brakes, steering and suspension; IX., X. and 

XI. describes the petrol engine, magneto and dynamo ; 

XII. and XIII. the different kinds of fuel and their 

treatment in the carburetter ; and XIV. the materials 

of which cars are made. In the chapter dealing with 
the choice and upkeep of a car we are glad to see 





that the author lays special stress upon the question 
of tires ; mechanical breakdowns have been almost 
eliminated, but tire troubles are still by no means 
infrequent, and we fear that the motor car builders 
are often to blame by fitting tires of inadequate 
section. With regard to the cost of motoring, the 
author’s example on page 29 needs to be clearly 
understood by the prospective motorist, as it is based 
solely on the expenditure on tires and petrol, taking 
no account of interest on capital expenditure, depre- 
ciation, insurance, driver’s wages, garage expenses, &c. 
The hints on ‘‘ How to Drive a Car” will be found well 
worth study by even motorists of experience. Speed 
changing, the use of the brakes, the judging of dis- 
tances, are some of the subjects ably treated. Chapter 
X. on the magneto is one of the best in the book. We 
have never read a clearer exposition of the functions 
and mechanism of the high-tension magneto than 
this. The chapter on petrol and its substitutes is of 
special interest at the present time. The explanation 
of the difference in the properties of petrol and benzol 
will serve to explain to many motorists the reason 
why some engines perform so differently on these 
fuels. We might point out a slight error in this 
chapter, on page 230, with regard to the subject of 
the Manchester gas supply. This is not in the hands 
of a company but is owned by the Corporation. One 
of the best features of the book is the admirable 
series of full-page plates. 





SHORT NOTICES. 


Model Power Boats. By E. W. Hobbs. London : 
Percival Marshall and Co. 5s. net.—In models as much 
inventiveness may be displayed as in full-size pro- 
ductions. There are always close restrictions of weight 
and space, and the assembling of parts which presents 
little difficulty in big things, very frequently presents 
interesting problems in small things. The mode] power 
boat presents all these fascinating obstaeles as well 
as any type of model, and it adds, moreover, all the 
problems connected with the resistance and stability of 
floating bodies. No engineer, therefore, need be ashamed 
of a love of model boat making ; whilst those who are on 
the way to become engineers will find in the hobby a world 
of information. A good working model, be it remembered, 
must be a good mechanical job ; if it is not, it will work 
badly, if it works at all, and will be continually under 
repairs. Mr. Hobbs’ book shows clearly to what an 
advanced state the making of small model marine engines 
has reached. We say small, because such models as were 
made by Maudslay, for example, must be left on a pedestal 
by themselves. The models Mr. Hobbs considers are 
generally for boats under 4ft. long. The problem is to get 
all the machinery into the hull, with proper distribution 
of the weights, and yet leave the exterior form something 
like the prototype. This is by no means easily done, 
and an enormous amount of ingenuity has been displayed 
in achieving it. Except as regards the construction of 
wooden hulls, Mr. Hobbs deals but little with workshop 
matters, but he gives outlines of the broad principles to be 
followed in the design and arrangement of steam, petrol, 
and electric models. We are glad to note that he is always 
sound in his engineering. The book is one that we hope 
many budding engineers will read; if they are already 
interested in model power boats it will increase their 
interest ; if they are not it will arouse it 

Wireless Telegraphy. By W. H. Marchant. London : 
Whittaker and Co., 2, White Hart-street, Paternoster- 
square, London. Price 5s. net.—This book is intended 
primarily for the use of those engaged in the practical 
operation of radio-telegraph installations and for students 
who possess some knowledge of electrical science. The 
first part deals with the production and radiation of 
electric oscillations and waves, and is followed by descrip- 
tions of the apparatus connected with radio-telegraph 
installations. The principles which govern their con- 
struction and erection are also discussed. The principal 
systems of wireless telegraphy are described, including, 
of course, the Marconi system, the Poulsen system, and 
the Goldsmidt high-frequency alternator. A _ special 
chapter is devoted to portable installations and sets suit- 
able for airships, military purposes, yachts, &c. The 
apparatus necessary and methods of carrying out the 
more important measurements are also described. Among 
other things, the book deals with the principal regulations 
and instructions for radio-telegraph stations licensed by 
H.M. Postmaster-General and the various abbreviations, 
codes, &c., used in working. So much has been written 
on wireless telegraphy that all new books must necessarily 
contain a good deal of information that is not altogether 
original. Still, the present volume possesses many novel 
features and is decidedly more practical than many others 
on the same subject. 

Masonry as Applied to Civil Engineering. By F. N. 
Taylor. London: Constable and Co., Limited. Price 
6s. net.—Without having much recourse to mathematics, 
Mr. Taylor has written a work on the design and construc- 
tion of engineering works in stone and heavy concrete 
which should appeal both to students and the profession 
at large. Starting with a discussion of the properties of 
the stones commonly used in constructional work and their 
dressing and treatment generally, he proceeds to deal with 
the design of retaining walls, dock, canal and other walls, 
and masonry dams, bridges, towers and pillars, and con- 
cludes with a chapter on concrete block and monolithic 
construction and with one devoted to a discussion of shor- 
ing and underpinning. The treatment, if not exhaustive, 
strikes us as being clear and practical. 
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MOTOR PLOUGH. 


In our issue of July 10th last we published particulars 
of an improved motor plough, the invention of Mr. Wyles, 
which was exhibited at the Royal Agricultural Society’s 
show at Shrewsbury. We have had an opportunity 





| speed of 1000 revolutions per minute. 





for the clutch is similarly placed under the right handle. 
The engine is fitted with a governor to maintain a constant 
In order to enable 
one wheel to run in the furrow and the other on top of the 
land when ploughing, each wheel is mounted on a radial 
| arm capable of movement around the pinion, thus giving 


| vertical movement while retaining any correct gear centres. 


of inspecting and handling one of these implements under | 


actual working conditions on a farm in Cheshire. 
it was first introduced the machine has undergone several 
important modifications which are the outcome of extensive 
practical experience, and the plough is now a really praise- 
worthy attempt to provide the farmer with a simple and 


Since | 


effective tool capable of doing the work of several horses. | 


The right-hand wheel is held in the desired position by 
means of a hand wheel and screw mechanism. At the 
end of each furrow, in order to lift the ploughs to the sur- 
face of the ground and to obviate tilt while traversing the 
headland, it is necessary to bring the left-hand whee! into 
the same vertical position relative to the frame as that 
occupied by the right-hand wheel. This involves lifting 















































The movement of the lever in removing the upper paw] 
permits the lower one to fall into place and retain the frame 
in its elevated position. Thus the ploughs are lifted to 

- the surface of the ground without stopping the machine, 
and then, by driving one wheel only, the plough is swung 
round on one wheel as a pivot. 

A further important improvement consists in the pro- 
vision of a seat and steering wheel for the ploughman, whio 
can now ride in a convenient position over the wheel 
which runs in the furrow instead of walking behind the 
machine as formerly. The arrangement of the steering 
mechanism will be seen in the plan, Fig. 2. 

The machine which we saw at work had a two-furrow 
plough, which was hauled at an average ploughing specd 
through land of moderate ‘‘strength.’”’ The land was a 
clover field which had succeeded a crop of corn and had 
not been disturbed for two years. The depth of cut was 
between 6in. and Jin. and the consumption of petro! 2 
gallons per acre, the cost for fuel being thus 2s. 6d. por 
acre. The area ploughed depends, of course, on the nature 
of the land. When working on the low gear in heayy 
land it will probably average from 2} acres to 3 acres per 
day of eight hours. On light land, when the higher gear 
can be used, the output will be correspondingly larger. 

The makers of the machine are Wyles Motor Ploug|.s, 
Limited, 18, Park-row, Leeds. 








THE “SIMPLEX” RAIL COACH. 


Ir would seem to have been generally assumed that t)ic 
only alternative to an electric tramcear for the conveyance 
of passengers on the road is now the motor omnibus, 
admitting that the steam and the horse tram have had 
their day ; but various attempts, many fairly successful, 
have been made to produce oil engine tramears, aid 
there are already in existence several rail coaches propelled 
by oil engines either direct or through the intermediary 
of electricity. We need not here enter into the claims of 
different methods of propulsion, and it will be sufficient 
to point out that the vehicle which carries its own means 
of generating the power to drive it has certain obvious 
advantages over that which picks up power developed at 
a central generating station ; the capital cost, for instance, 
is less, the complete stoppage of all the vehicles owing 
to a breakdown at the central station is impossible, while 
a service can be opened with very much fewer vehi 
cles than are necessary in order to justify the expens: 
of a generating station. 

A very promising design for a 70-passenger coach hus 
now been brought out by the Motor Rail and Tram Ca: 
Company, Limited, of 79, Lombard-street, E.C., for the 
South Indian Railway Company, and the first vehicl 
—see Fig. 1—has just passed its acceptance trials and will 
shortly be shipped abroad, where it will probably be run 
on the three-mile stretch of the Pamban Viaduct line, 
which is a link in the chain which connects Ceylon with 
India. This rail coach has, in common with previous 
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The machine which we saw at work, and of which we give | 
an illustration herewith, is propelled by a single-cylinder | 
four-cycle petrol engine of 84 brake horse-power. This | 
is built up with a two-speed gear-box to form one unit, 
which is carried upon a channel steel frame. The drive 
to the road wheels is by means of roller chain to the first 
motion shaft and thence by cut spur wheels to the main 
driving shaft. Two road speeds are provided by sliding 
pinions on the first motion shaft. The whole of the gearing 
is enclosed in a box and is well lubricated. Clutches are 
provided on the main driving shaft, so that while both 
wheels are positively driven either wheel is free to overrun 
the other for steering purposes, or either wheel only may 
be driven. The controls for this purpose take the form of 
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hand grips under the left plough 





WYLES’ MOTOR PLOUGH 


the whole frame of the machine on the left-hand side, and 
to effect this easily and rapidly an ingenious lifting arrange- 
ment has been devised. It consists of a double set of ratchet 
teeth on an extension of the radial arm carrying the left- 
hand road wheel. 
being operated by a single lever on the handles of the 


plough in such a manner that each pawl comes into | 


operation as the other is removed. On releasing the 
upper pawl the frame falls by gravity to the required 
position, the depth of ploughing being set by the hand 
wheel and screw. On reaching the end of the furrow the 
lever is thrown over, thus disengaging the upper pawl, 
and the pressure of the teeth of the pinion, engaging with 
the gear ring on the road wheel, is sufficient to raise the 
frame, the driving pinion climbing round the gear ring. 


With these ratchets two pawls engage, | 


| smaller vehicles supplied by the same company, been 
built at the Phoenix Ironworks, of Lewes, to the design 
| of Mr. J. Dixon Abbott, engineer to the Motor Rail and 
| Tram Car Company, Limited. 
One of the chief points to be considered in designing 
| such a vehicle is the weight per passenger, as it largely 
affects the running costs—the wear of the rails, for in- 
stance—while the less the weight the smaller the engine 
| that can be fitted and the lower the fuel consumption, 
| which, seeing that petrol is not a cheap fuel to use, is of 
| very great importance. This 70-passenger coach weighs 
only 12 tons ready for the road, or, say, 3} cwt. per passen- 
ger, and calls for an engine of only 45 horse-power to give 
the maximum speed of 25 miles per hour on a 1 per cent. 
' gradient, which compares favourably with that of a motor 























THE ENGINEER 


387 





Aprit 16, 1915 





omnibus for half the number of passengers. It should be 
noted, however, that this combination of light weight 
and small power demands a fairly level track. We have 
no figures of any tests, but it is anticipated that the con- 
sumption will come out to about six miles per gallon when 
using a spirit of about 0.760 specific gravity. 

it will be seen that the coach is mounted on a pair of 
bovie trucks, which allow it to take a curve of 300ft. 
radius. The engine is a four-cylinder, 120 mm. by 
140 mm., Dorman, giving the 45 brake horse-power at 
1200 revolutions per minute, and is mounted with its 
axis in a fore-and-aft direction. The crank case has been 
spt ‘ially designed for this particular work, and there are 
two holding-down bolts on each arm. The bed-plate 
consists of two strong channel irons running fore and aft 
between the forward part of the main frame and a cross 
member. The result is a very solid foundation, as nearly 
rigid as may be, and there is, in consequence, practically 


no vibration to be felt even on the platform. The position 
) 


of the engine is clearly seen in the illustration, Fig. 2. , 





of the main frame and not to the cross members. There 
still remain a number of details connected with the engine 
installation to be noted, the gear-box, for instance. 

The box has three shafts, which we will designate for 
the sake of convenience the engine, the worm, and the 
reverse shaft, and these have their axes placed in tri- 
angular relationship to each other. The engine shaft has 
a single sliding spur wheel upon it, which, if moved in one 
direction meshes with a corresponding spur wheel loose 
on the worm shaft, but which can be engaged therewith 
by a dog clutch sliding on a square on the worm shaft, 
so giving the top speed in the forward direction, direct 
from the engine to the worm drive. If the wheel on the 


engine shaft is moved in the other direction it meshes 
with one fixed on the reversing shaft, and this serves to 
give motion in the backward direction through a second 
spur wheel in constant mesh with a wheel bolted to the | 
back of the first wheel on the worm shaft already men- 
tioned for ahead drive, the dog clutch again being engaged 
The wheel on the 


after the wheels have been meshed. 





The clutch shaftzis castellated at the forward end to take 
the male member of the clutch, which is of the internal 
cone type and kept in engagement by laminated springs. 
This shaft is connected through a steel disc flexible 
coupling to an intermediate shaft carried in a ball bearing 
immediately aft of the coupling suspended from a cross 
member, and having a similar coupling at the after end 
to the gear-box shaft. The gear-box is mounted between 
two cross members of the frame, and the drive from it 
leads forward again through box couplings to a David 
Brown and Son parallel worm above a worm wheel 
mounted direct on one of the axles of the forward bogie. 
The swivelling movement of the bogie is taken up entirely 
on these two box couplings. No differential gear is re- 
quired. The gear-box is an interesting piece of design, 
as giving three speeds in each direction, and is of remark- 
ably small size for such a result, though of ample strength 
for its work, as may be gathered from the fact that it 
weighs no less than 5 cwt., but we will deal with the details 
after outlining the general arrangement. Thez torque is 








Fig. 1—SIMPLEX MOTOR RAIL COACH 


engine shaft, which is operated by the reversing lever, is 
therefore used simply to convey motion from the engine 
to the worm shaft for either direction according to its 
position. The second speed is obtained by the same 
combination of wheels in either direction with the addition 
of a second spur wheel fixed on the other end of the 
reversing shaft, which is in constant mesh with a second 
spur wheel loose on the worm shaft and only coupled thereto 
by the movement of the dog clutch in the opposite direc- 
tion to that required for the top speed. Thus the motion 
is conveyed from the engine shaft through a loose pinion 
on the worm shaft to the reversing shaft, then back through 
a pair of spur wheels and a dog clutch to the worm shaft, 
and it will be observed that the loose wheel on the worm 
shaft is running at a different speed from the shaft itself, 
a difference which amounts to about half the total revolu- 
tion speed. The lowest gear is obtained by pushing the 
lever carrying the pair of dog clutches—mounted upon 
which is a third spur wheel—still further over, so as to 
pass beyond the clutch face, and meshing this wheel 
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Pig. 2—-UNDERFRAME OF RAIL COACH 


taken on a double torque rod attached to the worm wheel 
casing and pivoted from a cross member, while the thrust 
is taken on the axle-boxes, which are specially prepared 
for that purpose. Each bogie is sprung on laminated 
springs, the ends of which are carried on helical springs, 
which have the effect of the ‘shock absorber” of the 
motor car, and make the car ride very comfortably ; the 
wheels, axles, and axle-boxes, worm gear casing and tie- 
bars are the only unsprung parts, and special attention 
has been paid to keeping the weights as low as possible 
so as to save wear upon the rails. The tie-bars, by the 
way, are a nice piece of work, and consist of a piece of 
channel steel, the centre part of which has been cut away by 
the oxy-acetylene process, which, indeed, was very largely 
used throughout the frame construction. Two indepen- 
dent railway pattern screw-down brakes are fitted, one 
operated from each end of the coach. The coach is not 
arranged to draw a trailer, and no buffers or couplings 
are fitted, but in place of them a semi-circular buffer- 
fender is provided at each end designed to convey any 
shocks which may be received to the fore-and-aft member 


with a small pinion on the reversing shaft. Thus there 
are nine wheels and two pairs of dog clutches for the six 
speeds ; two pairs of wheels are always in mesh, and three 
pairs slide, but it should be pointed out that two of the 
sliding pairs are only used for reversing, and two of the 
three speeds are actually obtained by dog clutches and 
only one by meshing the teeth of gear wheels. The 
second speed is obtained in a rather roundabout way 
through two pairs of spur wheels, but as the first and second 
speeds are only required while the car is accelerating, this 
is not material, seeing that the design leads to very short 
and therefore stiff shafts, and about as few parts are used 
as could very well be got to do the work. Ball bearings 
are used throughout the gear-box except in the case of 
the loose wheel mounted on the worm shaft. We were 
much interested to learn that ordinary engine oil is used 
in the box in order that the native driver may not get 
mixed and try and use thick gear-box grease in his engine, 
and, besides this, the thinner the oil in the box the less 
the resistance. In order to prevent loss of the oil, glands 
pscked with felt are provided on both the shafts where 


they come through the box with a little sort of filling 
screw, into which further felt may be pushed and screwed 
home in order to tighten up—a simple form of gland, 
and probably quite efficient enough for such low pressures. 

It may seem strange that no attempt has been made to 
make use of any of the newer hydraulic or electric trans- 
mission systems, but we should be much interested to 
| learn what, if any, advantage they could show in simplicity 
over the gear-box which is essential in view of the fact 


| that the coach has to be placed in the hands of native 


| drivers. It is to be noted that gear-changing is consider- 
ably easier on a vehicle running on rails than on one 
running on roads, since the tractive resistance is much 
less and there is more time to perform the operation. Nor 
should we expect that such gears could show any great 
superiority, if, indeed, any superiority at all, in efficiency, 
seeing that the gear-box has been designed to minimise 
| the losses by the use of ball bearings and thin oil. 

| The petrol tank is carried at about the centre of the 
| frame under the body, where it will be out of the sun, and 
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the fuel is supplied to the carburettor under air pressure, 
obtained from a tiny air pump driven off the cam shaft. 
The water tank is fitted over the engine and is connected 
to radiators which run fore and aft on each side under 
the body, and can be seen in Fig. 2. In spite of the 
necessity of saving weight, the radiator, if it may be so 
called, consists of straight lengths of ungilled tubes; no 
doubt this form is less liable to become choked with dust 
than gilled tubes, and less liable to damage than the 
honeycomb type of radiator, but it must be somewhat 
expensive, as there are some fifteen lin. diameter tubes 
on each side, and each pair of tubes is connected together 
by a little brass bend, the end of the tube being bell- 
mouthed to form the joint for the connecting unions. It 
makes quite a nice job and one that ought not to give 
trouble owing to vibration or careless handling. A neat 
little dodge is used for the starting gear, which is of the 
ordinary chain arrangement; the chain wheel on the 
engine shaft carries the usual dog clutch, which has to be 
pushed in for engagement, and the other chain wheel is 
carried on the starting handle shaft in the normal manner 
except that this shaft is made to slide so that when starting 
up the handle is pushed in just as with a car ; this move- 
ment actuates alever, the opposite end of which pushes in 
the clutch on the engine shaft. There is nothing much in it, 
but it is a simple and clean method of engaging the dog. 

We now come to the control arrangements. On the plat- 
form at each end of the coach is a sector in which, or, 
rather, below which, are three short levers projecting 
above the floor boards, having their ends recessed out 
with V-shaped grooves; the idea is that only a single set of 
hand levers is thus required, though both ends of the coach 
are used for driving, and the odd shape of the recesses 
prevents unauthorised persons from playing tricks with 
the gear with a walking-stick or similar implement at the 
unused end. One of these levers is connected to the 
throttle, and it introduces a point which we have previously 
urged, namely, that such levers, when intended to be 
placed in the hands of unskilled men, should be made 
good and strong and of good length, so that the move- 
ments can be made roughly and without nice discrimina- 
tion. The centre lever is for the reverse. At one end of the 
platform the ahead position is obtained by moving a 
lever away from the body, but at the other end by moving 
it towards the body, which we should imagine is liable to 
lead to trouble, but we were informed that in other designs 
the reversing lever will not be on the platform at 
all, but will be somewhere under the body of the coach, 
and the driver will be started out in the required direction 
at each end of his run by his conductor. All he will have 
to do will be to stop and start; in case of having to 
move the car backwards in the course of the run the 
conductor can always do what is necessary. The third leve 
is for changing the gears, and it has a neutral position 
between each gear, ag already indicated. All the driver 
has, then, to do is to put his lever in first speed, take off 
his brakes, open his throttle, and let in his clutch, getting 
into second and third gear as the car gains speed, and to 
ring the bell when required; he has no ignition to look 
after, as the magneto has an automatic advance, which is 
found to give quite enough control and relieves the native 
driver of what would possibly prove too much of a problem 
for him. 

The body, which has been built by the Brush Company, 
is a nice, strong piece of design, especially in view of the 
fact that it has to be taken to pieces for transport. 

Vertical channel section bars are erected from the 
main frame in way of each seat, and are connected to- 
gether at the top by a light sheet steel valance which 
ties the whole line up rigidly and has also the advantage 





388 


THE ENGINEER 





Aprit 16, 1915 








— 





that it does not warp in the sun. Quite good-looking 
domed ends have been moulded on the roof in steel, the 
roof itself being of wood and canvas, ash being employed 
for all the bent parts and teak for other purposes. The 
fittings are quite plain and no special finish is given to 
any of the parts, as the traffic does not require it, though 
a C.A.YV. lighting set is provided, the bulbs being fitted at 
intervals along the roof, and with batteries designed to 
stand tropical conditions; the only other fittings are 
roller blinds to keep out the sun or dust. 

We had a little trial run on this coach recently on a short 
length of track in the works at Lewes, and it certainly 
gave us the impression of being a most promising attempt 
to tackle a problem which is by no means an easy one. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


High Prices in Iron and Steel Trades. 


VALUEs all round in the iron and steel trades 
remain firm. In some departments demand so far exceeds 
supply that quotations have been withdrawn by many 
producers, and those who can undertake to give prompt 
delivery can command almost any price. There is no 
sign of any slackening of the pressure, and unless produc- 
tivity can be increased it would seem that there must 
still be a progressive appreciation of values. Present 
output is not equal to consumptive demand ; that is the 
root of the matter. The congestion on the railways has 
undoubtedly led to widespread industrial disorganisation, 
and even though conditions are improving to some extent, 
it will take a long time to overcome the complications 
which have arisen. With conditions so irregular and 
difficult-as at date, iron and steelmasters are compelled 
to push prices up higher than present costs alone warrant. 
It is quite impossible to control costs as things are now, 
and the impulse which is sending up prices certainly 
began with raw materials. Many of the quotations for 
iron and steel contracts now given on ’Change in Bir- 
mingham, it has to be admitted, are without very much 
significance as a gauge of the market, though they imply 
a good deal as regards the overcrowded state of order 
books. There are inquiries for material for the autumn 
and winter ; some consumers even show a desire to cover 
themselves against possible contingencies next year. 
These cases are few, and there is little encouragement 
to further forward buying. Steelmakers in particular 
count upon the pressure being maintained for a long time 
to come. In many other directions the outlook is alto- 
gether too obscure to dispose either buyers or sellers to 
heavy commitments. 


Manufactured Iron. 

Buyers in the manufactured iron market just 
now are probably more numerous than sellers. The tone 
continues very firm in all departments, and further 
advances are notified. The conviction grows that no 
break in values is likely at an early date. The present 
prosperity of the trade is, of course, due almost entirely 
to the requirements of the War-office and the Admiralty, 
but producers are convinced that this demand must 
continue for some time to come, and are more confident 
that other influences will come in to sustain the trade 
when this support is wholly or partially withdrawn. 
Three months ago there was a fear that the upward move- 
ment in prices which had then sensibly begun, would 
quickly bring in competition from America. Happily, 
shipping freights have since operated to minimise the 
threatened danger, and the market takes even less note 
of the threat now than perhaps it ought to do. The 
same conditions are not operative in America as here to 
force up prices. To-day, with coke, coal and ore, to say 
nothing of labour, at very high rates, Midland iron- 
masters are absolutely compelled to advance rates rapidly. 
Marked bars this week are in as strong a position at the 
£10 basis as at the quarterly meeting in Birmingham last 
week. The outlets are secure, and recognising the modera- 
tion with which the “list”? houses have proceeded, and 
the extreme remoteness of any fall in prices, consumers 
have no hesitation in negotiating for continued supplies 
at the new basis. The appreciation of South Staffordshire 
unmarked bars during the past three months has been 
something like £1 10s. Quotations are now well above 
£9, the price quoted by some of the principal houses being 
£9 5s. South Yorkshire bars are up 10s. to £9 15s., and 
North Staffordshire bars are £9 5s. Business does not 
warrant it, but galvanisers have found themselves forced 
to increase their price for corrugated sheets to £14 10s. 
and £15, owing to the consistent advance in materials. 


Steel and Pig Iron. 


There are no more formal revisions of prices in 
the steel department, but quotations are generally very 
high. Cold rolled steel has been advanced £1 to £14 10s. 
for hard and £16 for annealed descriptions, and tinned 
sheets have gone up £1 per ton, making the price 35s. 
per cwt. for best charcoal sorts. Very considerable pre- 
miums can be obtained by all steel firms who can guarantee 
deliveries within a reasonable time. The usual price for 
steel black sheets (doubles) is £10, though firms with good 
order books will not quote down to that figure, and demand 
£10 10s. to £11 per ton. Merchants report increased 
supplies of badly wanted steel billets from American 
sources. Large quantities have been sold on the Midland 


market for April and May delivery at £6 17s. 6d. delivered. 
An advance of ds. per ton is demanded on new contracts 
by American sellers 


Pig iron is well inquired for, but 


£ 


consumers hesitate to concede smelters’ prices, except 
under the urgency of immediate requirements. South 
Staffordshire common forge fetches about 65s., while 
part-mine is’ worth 70s. All the high-grade Staffordshire 
irons have been advanced. Best all-mine forge is now 
quoted at anything from 82s. 6d. to 90s., and best all- 
mine foundry at 95s., while cold blast is 135s. Northamp- 
tonshire smelters adopt 67s. 6d. as a basis, and Derbyshire 
forge is offered at 69s. to 70s. 


Iron and Steel in North Staffordshire. 


The North Staffordshire market in finished iron 
has further strengthened in tone during the past week. 
There has been another sharp advance in crown bars, 
which are variously quoted at £9 5s. to £9 lis. A fair 
general market price is £9 10s., with iron plates at £10 10s. 
Pig iron values, too, are quite firm. There is no diminu 
tion in the output for local consumption, and outside 
sales are considerable. The steel works are still going 
at full pressure, and the urgency of war orders is so great 
that manufacturers have difficulty in executing commis- 
sions for ordinary customers. The production, too, is 
hindered by continued enlistments. The colliers have 
been working well since their brief Easter holiday, and 
generally the output is satisfactory, considering the fact 
that 3000 miners from North Staffordshire have joined 
the Army since the outbreak of war. 


A War Bonus in the Iron Trade. 


It may be remembered that five weeks ago 
I directed prominent attention in this report to a demand 
which the Midland iron and steel workers had put forward 
for the payment of a “war bonus” by the employers 
during the duration of the war to supplement their present 
wages and to encourage the men to stick close to the mills 
and furnaces and to lose as little time as possible. This 
week a special meeting of the Wages Board has been held 
to consider the proposal. No communication was made 
to the Press at the close, but it is generally understood 
that the employers’ representatives recognised the justice 
of the men’s demands and granted an extra weekly pay- 
ment to all operatives as a ‘“‘ war bonus,” subject to the 
condition that a full week is worked. The strike which 
took place on Good Friday of the puddlers and other 
forge hands employed at the ironworks of Messrs. Noah 
Hingley and Sons, Netherton, near Dudley, has ter- 
minated, the men having returned to work pending 
negotiations for a settlement. The firm has agreed favour- 
ably to consider the men’s demands, and it is expected 
that it will not only concede an increase, but also the 
war bonus referred to above. 


Birmingham Manufacturers and War Munitions. 


One of the earliest matters to engage the atten- 
tion of the Government Committee which is to organise 
the production of war munitions, will be the Birmingham 
brass and copper rolled metal trades. The President of 
the Birmingham Cold Rolled Brass and Copper Associa- 
tion has, since last report, been personally conferring 
with Mr. Booth with a view to further organisation of the 
industry which will increase the output. Birmingham 
manufacturers in various other departments have received 
circulars from the War-office, asking for detailed informa- 
tion as to the output of their works, the type of the 
machinery, the value of their orders outside Government 
work, &c. From this it would appear that it is the inten 
tion of the Government to secure at least a direct con- 
trolling interest in a number of Midland manufacturing 
businesses. At the moment officers skilled in mechanical 
engineering matters are in Birmingham making inventories 
of some of the smaller workshops. The Italian Govern- 
ment is, it is reported, taking a huge consignment of 
steel tubes from one of the works in the Birmingham or 
Black Country district. Shortage of skilled labour is 
still the general complaint, and those firms which are not 
engaged on Government work will be further incommoded 
by the fresh call by Lord Kitchener for the enlistment of 
metal workers of all classes who are required in factories 
where munitions of war are being turned out. In the 
heavy trades engineers are busy, and the manufacturers 
of machine tools notify the receipt of fresh orders from 
firms holding war contracts. Ironfounders are well 
engaged, and the constructional firms are dispatching 
large quantities of material for war purposes. Owing 
to the demands of the War-office there is great activity 
in the stamping trade. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Business Limited. 


On the Iron Exchange on Tuesday there was a 
larger attendance than usual, but actua) business was 
limited. In cases where prompt delivery was asked, 
buyers should pay over current rates. Pig iron again 
ruled higher, especially for hematite. Steel and semi- 
steel was exceedingly firm, several makers quoting over 
official rates. Most kinds of manufactured copper ruled 
higher. Sheets and rods were £2 per ton more. Sheet 
lead and English tin ingots showed little change on last 
Friday’s rates. 


Quotations. 


Lincolnshire No. 3 foundry, Staffordshire, 
75s. 6d.; Derbyshire, 73s. 6d. to 74s. 6d.; Summerlee, 
78s. 6d. to 79s.—delivered Manchester. Scotch (nominal) : 
Gartsherrie, 87s. 6d. to 89s.; Glengarnock, 87s.; Eglinton, 
87s.; Monkland, 83s. 6d.; Summerlee, 86s. 6d.—delivered 
Manchester. West Coast hematite, 110s. to 118s.; East 
Coast ditto, 110s.—both f.o.t. Finished iron: Bars, 
£9 15s.; Lancashire hoops, £10 12s. 6d.; Staffordshire 
ditto, £10 12s. 6d.; sheets, £10 2s. 6d. to £10 5s. Steel: 
Bars, £9 15s. to £10 5s.; steel hoops, £10 7s. 6d.; boiler 
plates, £11; plates for tank, girder and bridge work, 
£10 to £10 10s.; English billets, £7 to £7 5s.; cold drawn 
steel, £15. Copper: Sheets, strips, &c., £94 per ton, 
small lots 11d. per lb.; rods, £94 per ton, small lots 11d. 


La 
bases 





per lb.; tough ingots, £81 10s.; best selected, £82 per ton. 





Copper tubes, 12{d.; solid drawn brass tubes, 10%.; 
brazed brass tubes, 11}#d.; condenser tubes, 118d.;) con. 
denser plates, 10d.; rolled brass, 9}d.; brass turning 
rods, 10}d.; copper wire, 10}d.; yellow metal plates, 
9}4d.; rods, 10d. per lb. Sheet lead, £27 15s. per ton, 
English tin ingots, £176 per ton. 


The Lancashire Coal Trade. 


There was a _ smaller attendance at this 
market than has been known for some time past. With 
the exception of best qualities of house coal, there was a 
quiet inquiry, and slack and engine fuel was also slightly 
easier. Shipping and bunkering coal was in brisk demiajid, 
where deliveries were obtainable. Quotations :—[ st 
Lancashire house coal, 18s. 6d. to 19s. 8d.; good mediiin, 
l7s. to 17s. 10d.; domestic fuel 14s. 3d. to 15s. Su.; 
screened steam coal, 12s. 6d. to 14s.; slacks, 9s. 6d 
lls. 6d. per ton at the pit. 


to 


Engineers and War Contracts. 


A strong local committee, comprising the heads 
of many of the most important engineering firms in this 
district has been formed with the object of speeding up 
the production of war material, and generally arranging 
for the distribution of work. It is to be hoped that ‘he 
Government will seriously consider any recommendations 
which this body may make with regard to the shortage of 
labour which is becoming more and more acute as the \ ar 
goes on. It is almost painful in passing through some of 
our local engineering works to see the large number of 
machine tools and vices standing idle for the want of 
men to work them, while the order books are full of 
Government work. In spite of this, men are still being 
taken for the Army whose services would be equally 
useful to the nation in producing shells. As regaris 
the placing of orders for this class of work, some reform 
in the method of giving out contracts would seem dis. 
tinctly advisable. With the great experience which the 
War Department has now had, it ought to be possible to 
fix a mutually acceptable price for making the differeit 
sizes of shells, instead of letting the contracts by tender. 
It is well known that many firms who have secured work 
of this kind by tender have made miscaleulations which 
will result in losses. At the present moment a slight 
saving in cost is not of such vital importance as output. 


The War Bonus. 

No agreement having been arrived at between 
the employers and the trade unions with regard to the 
amount of the war bonus which should be paid in this 
district, the matter has now gone to arbitration by the 
Advisory Committee of the Board of Trade. The masters, 
it will be remembered, offered a bonus of 3s. per week, but 
the men would not accept this reasonable offer, and ar 
holding out for 5s. per week. At Messrs. Foden’s works 
at Sandbach all the trade unionists, numbering several 
hundreds, have now been discharged, and the firm is 
relying on non-union labour. The trouble at these works 
arose over the question of wages, the union men of all 
branches asked for an advance of 5s. per week, and thi 
company offered to set aside £50 per week as a bonus 
and a further £50 for each wagon completed above thx 
normal output of ten per week. This offer not being 
acceptable, the firm offered an increase in wages of 2s. 
per week and, in addition, £100 for each additional 
wagon over ten per week, the money to be divided weekly. 
This was also declined, and the men also asked for recogni- 
tion of their unions, which Messrs. Foden refused. 


Voluntary Labour for War Work. 


The question of releasing men to help in the pro 
duction of munitions of war has been considered by the 
Manchester Corporation. It has been decided to afford 
every facility to the workmen engaged by the Corporation 
to take up this class of work in compliance with the 
request of the Local Government Board, and the men are 
not to suffer any loss on release. It has been arranged 
that they shall be sent into works as near homé as possible. 
At Bury an agreement has been arrived at between the 
men and the employers with regard to the war bonus, 
which is to be at the rate of 2s. per week. 


Workshop Extensions. 

In order to be better able to cope with the 
extraordinary demand for taps and dies which at present 
exists, Messrs. Widdowson, of Salford, are making a 
considerable addition to their workshop and office accom- 
modation. The new buildings will be devoted chiefly 
to offices and store rooms, and will release part of the old 
premises for workshop extensions. Another firm which 
has outgrown its present premises is that of Barlow and 
Chidlaw, gear cutters, of Pendleton, which is about to 
build an entirely new shop on the most approved lines. 


Waterworks Engineer Appointment. 


At a meeting of the Manchester City Council 
held last week, on the recommendation of the Waterworks 
Committee, Mr. L. Holme Lewis was appointed engineer 
to the Waterworks Department at a salary of £850 per 
annum. Mr. Lewis has been in the service of the Man- 
chester Corporation as chief of the hydraulic department 
for twenty years, during which period this branch of 
municipal enterprise has made very great strides and 
has proved a financial success. At the present moment 
the Waterworks Committee has no great scheme to carry 
out, having just completed the fourth line of pipes from 
Thirlmere. Mr. Lewis is a member of the Institution of 
Mechanica) Engineers. 


The Manufacture of Portland Cement. 


Owing to the increasing demand for British- 
made Portland cement, the Ship Canal Portland Cement 
Company has found it necessary to provide further facili- 
ties at its works at Ellesmere Port for the production and 
storage of cement. With this object the power plant is 
being greatly augmented by the addition of a 1200-kilowatt 
Westinghouse turbo-generator set, and new storage ware- 
houses are in course of construction. At these works the 
dry process of manufacture is carried on, the raw materials, 
namely, limestone and shale, being brought direct into the 
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works from the firm’s own quarries at Little Orme and 
Moechdre, in North Wales. The situation of the works 
for the economical handling of the raw and _ finished 
materials is well chosen, being accessible both by rail and 
water. The company has its own wharf on the Man- 
chester Ship Canal, four miles from the entrance at 
Eastham, and railway sidings in connection with the 
London and North-Western Railway. 


Barrow-tn-Furness, Thursday. 
Hematites. 

There is marked strength in the hematite pig 
jron market. Makers are doing a large business in iron, 
and there is every prospect of a long continuance of the 
present busy state of affairs. In the whole of the North 
Luncashire and Cumberland districts there are twenty- 
two furnaces in blast, and a heavy volume of iron is being 
produced, The whole of this is going into prompt use. 
Local steel makers are taking large deliveries, and might 
do with more if the supply of labour was adequate to 
keep all the mills going. On general account the demand 
is very steady. Makers are not at all disposed to sell 
at any lower rates than have been ruling of late, and, in 
fact, there is a further advance to note this week. Parcels 
of mixed numbers of Bessemer iron are quoted at 112s. 
per ton net f.o.b. For special brands of iron there is a 
full inquiry locally, and from the Midlands and the East 
Coast. This iron is at 122s. 6d. per ton. There is not much 
activity in warrants. The current value is 95s. per ton 
net cash, and the stores held represent only 2775 tons. 








Iron Ore. 

The iron ore trade is briskly employed, prac- 
tically throughout the district. At Hodbarrow high-grade 
ores are being raised in huge tonnages, and at Cleator 
Moor, Roanhead, Park and Yarlside the output is con- 
siderable. Prices are firm, with good average sorts at 
25s. to 27s. per ton, and the best ores are at 35s. 6d. per 
tor net at mines. The importations of Spanish ore are 
steady into Barrow and West Cumberland ports, and the 
current price is 27s. 6d. to 30s. per ton delivered to West 
Coast furnaces, 


Steel. 


The demand for steel rails is fairly good, and 
heavy sections are quoted at £7 12s. 6d. to £7 17s. 6d., 
with light rails at £8 12s. 6d. to £9, and heavy tram 
sections are quoted at £8 15s. per ton. Nothing is being 
done in steel ship plates, which are nominally still quoted 
at £9 10s. to £9 12s. 6d., and boiler plates are at £10 5s. 
to £10 10s. per ton. Hoops are at £10 15s. per ton and 
billets at £7 10s. per ton, and both represent fair trades. 
Other departments are busy on war munitions. 


Fuel. 

There is a full demand for coal, which is quoted 
at 23s. £d. per ton delivered for good steam sorts of 
Lancashire or Yorkshire coai. Coke is in full demand at 
30s. to 35s. per ton delivered for East Coast qualities, and 
Lancashire sorts are at 25s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Resources of Sheffield. 

THE Government’s plan for increasing the output 
of munitions of war by scheduling all firms not at present 
employed—or only to a comparatively small extent— 
upon such work, together with a description of their 
available machinery and samples of their present products, 
is really not a new idea. There is the evidence quite 
recently adduced by Sir Robert Hadfield that had the 
then Government only listened to his firm’s representa- 
tions years ago there would have been available to the 
country at the outbreak of the present hostilities a modern 
shell-making plant capable of placing the Government 
beyond any fear of anxiety as to a full supply of ammuni- 
tion. But the offer to maintain the plant ready for any 
emergency if a reasonable number of orders could be given 
fell upon the deaf ears of officialdom, and the splendid 
plant, which had come into being during the South 
African war, was dismantled. A few days ago I was 


standing in a large works where shells were being 
turned out in very large quantities. The normal 
products of this firm are of a distinctly peaceful 


character, but the works include scores of the finest modern 
lathes. Recognising the value of these in the manufacture 
of munitions of war, a representative of the firm was 
dispatched to London as far back as August with instruc- 
tions to explain to the War-office authorities the amount 
of machinery available, its character and possibilities, and 
to exhibit some of the products of the works, with a view 
to the firm being put on the list for the supply of war 
material. The representative, after many hours of 
waiting, was very courteously received, patiently listened 
to, and then rebuffed with the remark that he was a little 
too previous, or words to that effect, the War-oftice official 
assuring him that when such things were needed they 
would be asked for. More than six months have passed, 
and they are now being asked for and urgently. But it 
is really not surprising that such firms are wondering 
why the Government did not take action before this. 
It is not the opinion of an isolated manufacturer. In the 
armament works one can hear similar views expressed. 
The feeling generally is that a vast amount of valuable 
time would have been saved if directly war had been de- 
clared the Government had taken the big firms in such 
centres as Sheffield into their confidence, told them what 
was wanted, ascertained the normal full output, and 
asked them to make an estimate of how far beyond that 
they could go. 


Recruiting Labour. 


But whatever time may have been lost in the 
manner described, the Government is making up for it 
as well as possible now, for in every direction here the 
screws of industrial machinery are being tightened up 
in the interests of the manufacture of war material. In 
fact, every week finds the output of the district more 





and more narrowed down to this ‘‘ one thing needful.” 
Government inspectors haunt the works engaged on 
munitions, with jealous eyes upon any lathes employed 
on general steel products. Managements, indeed, are 
beginning to realise that it is the Governement and not 
themselves that ‘‘ runs” the works just now. In one way 
this supervision is having a good effect upon the labour 
outlook, for it has brought the authorities face to. face 
with the problem of the shortage of men—a problem 
with which manufacturers had been grappling for months. 
It was suggested to me this week by a gentleman inti- 
mately concerned in the matter that there were still 
certain businesses and industries in the Sheffield district 
in no sense engaged upon Government work from which 
many men might be spared with advantage. To ascertain 
the extent of these resources a plebescite could be taken 
on the lines of the one put into operation a few months 
ago with the object of discovering men fit and ready to 
lend their aid to Lord Kitchener’s Army, and a dozen men 
taken here and a dozen there would prove a fruitful 
recruiting ground for the ranks of labour, whilst in many 
cases the wages earned in shell “‘ shops’? would probably 
far exceed those at present being received. Since my 
previous letter the Government has made a move in this 
very direction. The Finance Committee of the Sheffield 
Corporation, for instance, has received a circular from 
the Local Government Board with reference to the organi- 
sation of labour, and urging the importance of local 
authorities doing all they can to facilitate the transfer 
of their employees, who are not indispensable, to military 
or naval service and to armament factories, &c. As a 
result, it has been decided that all reasonable facilities be 
offered to employees of the Corporation to enlist or to 
engage in armament or other Government work, and in 
order to aid this recruiting movement the inception of 
new works, except those urgently needed for reasons of 
public health or on account of war requirements, is to be 
avoided. Already, I believe, large numbers of Corpora- 
tion employees have been sent into the armament works, 
where a little training will soon convert many of them 
into *‘ semi-skilled’? men, who, during the period of the 
war, are destined to occupy more than ordinary positions 
in the shell and other ‘ shops.” 


Round the Works. 


Makers of lathes and other machine tools have 
never known such a period as the present. It is quite 
impossible for them anything like to meet the demands 
pouring in upon them, with the result that, after the 
market has been scoured for every good-conditioned second - 
hand lathe, the supply is having to be drawn largely from the 
United States, where trade is now reported as booming. 
At one works this week, where the men were at full pres- 
sure on munitions of war, I saw several long lines of German 
lathes. These, of course, had been installed in pre-war 
days, and whilst they have not the same life they are very 
good machines, and are standing up well to the enormous 
wear and tear now being placed upon them in the turning 
of shells. The irony of the situation struck me very 
forcibly. Another point of interest is that actual offers 
of various steel products, such as billets, rounds, &c., 
have been made by Belgian houses now working under 
the auspices of the Germans. It is a curious position and 
one to which I have made previous reference. The 
German Government has given permission to these 
firms to export certain products if opportunity occurs, 
and it is understood that, under plainly-worded con- 
ditions, our Government would not object to the import 
of these things. The financial difficulty would be sur- 
mounted by the intervention of Dutch merchants who 
agree to carry such transactions through, leaving the 
money in London at interest until the end of the war. 
It looks rather like opening a door to possible enemy 
trading, and I cannot say that any actual transaction 
has come to my knowledge. In many works hitherto 
devoted to purely industrial manufactures one now sees 
few such signs. Instead, there are constantly growing 
piles of shells, tons of bayonet “* blanks,” rifle barrel steel, 
and the pointed steel tops of aerial darts, which are being 
made here by the million. New business in ordinary lines 
includes steel for Delagoa Bay and Cartagena, tools for 
Madras and Calcutta. saws for Colombo, Madras, Yoko- 
hama and Karachi, hammers for Delagoa Bay and Sekondi, 
cutlery for Capetown, Cartagena, Durban, Natal, Johannes- 
burg and Kingston (Jamaica), knives for Shanghai, 
augers for Bombay and Johannesburg, electroplate for 
Johannesburg, hardware for St. Louis and Manila, springs 
for Algoa Bay, and files for Porto Alegre (Brazil). Vickers 
Limited are supplying two turbo-alternators of 5000 
kilowatts each for a power station in the North of England, 
this contract having been originally placed with a German 
firm, who, of course, were unable to proceed with it. 
Textile machinery makers, finding their ordinary business 
tailing off. have adapted their plant to more urgent re- 
quirements, and so are kept busy. Heavy tonnages of 
steel wire are in hand, and twist drills, files, and tool steel 
are in great demand. 


Increasing the Output. 


One of the most important matters which have 
claimed attention during the past week is the agreement 
entered into between the employers and men in the allied 
engineering trades and approved by the Government. 
It will be remembered that a few weeks back I mentioned 
in these notes that conferences had been held here on the 
subject of increasing the output of the armament works. 
These conferences were of a national character, and the 
Government was represented at them. They were really 
the continuation of similar conferences held two or three 
months ago, when nothing definite was arrived at. Finally, 
however, an amicable arrangement was fixed up and has 
now been ratified, with the result that there is every pros- 
pect of an enormous increase in the output of munitions 
of war. It is not. perhaps, correct to say that any 
definitely drawn up document exists, for the agreement 
appears to consist of a series of resolutions, arising one 
out of the other, passed at the conferences, but the accept- 
ance of any one of these resolutions or clauses by an 
employer implies acquiescence in the whole of them. 
What it all means I gathered from a conversation this 
week with a highly placed official of one of the armament 
works. It-is this: In normal times only skilled workmen 
may be employed upon a skilled workman’s job, but by 





the agreement reached at the conferences, under the present 
pressure of circumstances where skilled workmen are not 
available, semi-skilled or even unskilled men, if the latter 
are capable of being taught a certain class of work, may 
be employed. In other words, freedom of choice is given 
to employers to use all available labour to meet Govern- 
ment requirements, but always giving preference, in the 
first instance, to skilled workmen. Naturally this con- 
cession on the part of the trade unionists could not be 
given without the question of overtime being also dis- 
cussed. It has, of course, been a very strong point with 
unionists that, ‘in order to find employment for as many 
members as possible, work should be distributed over 
as many men as are available. Every manager of a 
workshop, however, knows how much easier it is to let 
a man continue on a job he has commenced than to have 
a new man succeed him after a regulation number of 
hours, so that the trade union idea was to some extent 
antagonistic to the method which managements know 
to be best, and in former times has led to contentions. 
Generally speaking, it must be said of Sheffield workmen 
that they have never been sticklers in times of stress, 
and in the present case they have shown themselves 
willing to be party to an agreement based on a mutual 
understanding. In fact, the agreement just formalises 
an understanding which is resorted to from time to time 
in nearly all cases of stress, though in this instance it is 
stretched a little further, with the safeguard attached to 
it, on the word of the employers, supported by the 
Government, that after the war there shall be a return to 
the pre-war trade-union conditions unimpaired. The 
effect will be immediate. There is much work of an 
elaborate nature on the biggest guns, and many skilled 
turners who have been kept engaged on simpler forms of 
skilled work will now be released for the former, their 
places being taken by semi-skilled men, whose drilling 
and slotting duties will, in turn, be undertaken by the 
more intelligent men amongst ordinary labourers. In 
short, trade union rules are to be temporarily laid upon 
one side, the employer will use his discretion and the 
yield of these unrestricted works will be enormously 
increased, assisted by the operations of a local Munitions 
Output Committee, acting under the parent Committee 
in London. Female labour, where at all practicable, is 
not to be objected to. 


All Prices Rising. 


In all the raw material and “semi” markets 
prices are bounding upward, and although buyers declare 
their intention of holding off until things are easier, it 
is very questionable if any relaxation will occur this 
side of the declaration of peace. It is, indeed, more than 
probable that even higher prices will yet be seen. West 
Coast hematite pig iron is now at 120s. for Bessemer 
mixed numbers, Sheffield delivery, though offers of a 
shilling or so more are reported, and the same is stated 
of East Coast hematite iron at 116s. 3d. for mixed numbers, 
Sheffield. Derbyshire foundry iron is from 70s. to 73s., 
and Lincolnshire foundry is quoted about 78s. 8d., with 
basic 78s. 8d. to 79s. 8d., delivered here. There is no 
inquiry for forge and very little buying. Makers of basic 
billets have raised their prices from 5s. to 10s., the quota- 
tion now being £7 15s. to £8 for soft and £8 5s. to £8 10s. 
for hard qualities. Acid billets are difficult to buy and 
difficult to quote. The bottom figures appear to be £10 
to £10 5s. for Bessemer qualities and £10 10s. to £11 for 
Siemens, though where sales occur they must be more or 
less subject to bargaining. The scrap market is rising 
rapidly, and as much as 75s. is easily obtained for common 
steel, whilst better class scrap has been sold for 92s. 6d. 


Fuel. 

There is no material change in the steam coal 
market as compared with a week ago. Collieries are still 
being severely pressed for deliveries on contract account 
and also for open market orders. Apart from very short 
period sales, there is practically no forward business 
being arranged, as both buyers and sellers consider this 
market rather uncertain, and no doubt as things are at 
the moment there is a considerable speculative element 
in the position.~ Local consumption, it goes without saying, 
keeps on a huge scale, many works having to buy heavily 
on the open market, as their contract supplies are nothing 
like sufficient for present requirements. The demand for 
shipment is very active, but only a quite limited tonnage 
is available and the competition to secure it is so keen 
that prices obtainable for shipment at the Humber ports 
are very high. The colliery position, so far as small fuels 
are concerned, is strong, and where prompt delivery can 
be given good prices are obtained. Current quotations 
for steam coals are nominally per ton at pit as follows : 
—Best South Yorkshire hards, 23s. to 24s.; best Derby- 
shire hards, 22s. to 23s.; second quality, 19s. to 20s.; 
steam cobbles, 18s. to 19s.; steam nuts, 17s. to 17s. 6d. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


Organising Output. 

Tue North-East Coast has given a noble and 
notable lead to the rest of the country. As the outcome 
of a meeting fully representative of the employers and 
employed, a committee has been entrusted with the work 
of ascertaining how the plant and labour in the North may 
be used to secure the maximum output of munitions of 
war. The committee is as representative as it could 
possibly be, consisting of seven employers and seven 
trade union ofiicials, with members from the War-office, 
the Admiralty, the Home-office and the Board of Trade. 
It is not likely to be hindered, therefore, in its operations 
by lack of acquaintance with the industrial conditions 
of the district or the requirements of the Government— 
provided always that the Government has made up its 
mind what it really does want and is ready to instruct 
its envoys accordingly. There has not been made public 
any announcement concerning the precise terms of 
reference and powers of the committee, but its first duty, 
presumably, will be to investigate the extent to which 
the plant available in the district is engaged in doing 
work for the Army and Navy, and to see how far the con- 
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tinuation of work on private orders is compatible with 
maximum output of war material which it is desired to 
attain. That, of course, is more easily settled than the 
closely allied question of labour available, though the 
War-oftice representative present at the formation of the 
committee, speaking with a confidence and suggesting 
some definite information, said that we have in the district 
a sufficient supply of skilled and unskilled labour. The 
committee has made a splendid beginning. It shows us for 
the first time a complete co-ordination between the four 
great executive departments of the State, the masters 
and their employees. The combination signifies an end 
to red tape for the duration of the war at all events, and, 
it is hoped, an end to labour troubles and to overlapping 
in production. It may be taken for granted that the 
committee will lose no time in getting to work, and it is 
hoped that its activities will not be hampered or limited by 
the formalities which have hitherto been regarded as 
inseparable from any association with Government 
Departments. The committee, consisting as it does, 
apart from the official element, both of employers and 
the ofticials of trades unions, should speedily have at its 
disposal a mass of information ready for application to the 
circumstances of the moment. 


Employers and Workers’ Messages. 

There is no secret revealed when it is stated 
that up to the moment the Government representatives, 
who are putting heart and soul into the successful working 
of the committee, have been particularly impressed by 
the enthusiasm and the practical application of their 
insight and knowledge on the part of the workers to the 
matter in hand. A message sent by the workers to the 
Prime Minister does not leave any reason to suppose that 
there is now the least failure on the part of those who are 
making war supplies to appreciate the importance of the 
part they are playing in this great crisis. Their message 
was as follows :—‘* We, representing the trade unions in 
the shipbuilding and engineering trades of the North- 
East Coast, welcome most heartily the establishment of 
a committee on which the working men, the employers 
and the Government Departments are represented. We 
do not want any more speeches about the failings of the 
workers, the employers or the Government. We want 
to pull together and get on with it. You may tell Lord 
Kitchener that we shall deliver the goods. The working- 
man of the North-East Coast will do his bit.” There is a 
ring of bluff honesty and genuine determination about 
such a message, and it portends that for the future there 
will be no ground for complaint. While not so picturesque 
in its language as that sent by the workers, the message 
of the employers was indicative of the same spirit of 
endeavour to let nothing on their part stand in the way 
of Lord Kitchener’s request reaching a successful con- 
summation. 


Wages intthe Iron Trade. 


The result of the ironmasters’ ascertainment for 
the past quarter came as a great surprise to a good many 
in the iron trade, as well as to the operatives. It was 
thought the prices current in the early part of the year 
would have had a greater effect on the business actually 
put through the furnaces than appears from the return. 
The average net selling price of No. 3 Cleveland was only 
Is. 1ld. per ton more than for the previous quarter. 
This shows clearly that during the period of a rapidly 
advancing market, ironmasters fulfilled their contracts 
made when prices were very much lower. If we compare 
the market prices of Cleveland and of East Coast hematite 
pig iron, we have the contrasts below of the movements 
this year per ton :—Cleveland pig: January, 54s.; now, 
6 rise, 13s. East Coast hematite: January, 67s.; 
now, 105s.; xrise..38s. But it is the average realised price 
for Cleveland pig which rules the wages, and although 
the ascertainment undoubtedly came as a disappoint- 
ment to the operatives, they will do well to remember that 
they frequently receive high wages long after the market 
has receded from the high level on which their rates are 
based. Also there is a very good time coming when the 
present high prices have become operative on outputs. 
It should also be remembered that with materials as 
costly as they are now, the employers’ profits are a good 
deal less than they have been at periods when prices were 
considerably below their present level. In the hematite 
iron trade, the cost of production has risen both by the 
cost of carriage by sea being much more and by the 
increased cost of coke ; whilst Cleveland pig has had its 
cost of production mainly increased by the advanced 
The extent of the output in Cleveland is 
less than it was, for the imports of iron ore were for 
months restricted, and the local ironstone was also 
reduced in the output by the numbers of miners from the 
Cleveland district who have enlisted. It is a long time 
since there were prices ruting for iron—especially for 
hematite—as high as those now quoted on the market. 
The quoted price for last year was below that for 1913 
and for 1912, though it began to rise in December. Hema- 
tite iron moved up in September, eased off in the next 
two months, and rose in December, followed by the 
remarkable movement shown in the contrast above. 
The upward movement in prices has been aided by dearer 
ore and coke, on the one hand, and, on the other, by 
the higher prices that are obtainable now for the finished 
iron and steel. The advance in the cost of coal and coke 
has continued to the present, but imported iron ore is 
now more plentiful than it was, and it is possible that the 
high rate of sea freights that was enforced in the earlier 
months of this year may now see some decline, as have many 
of the outward freights. But the demand for pig iron is 
very strong; the production has been reduced, and the 
stock in the stores is relatively very small to the quantities 
held in the past. There is a very small shipment of pig 
iron, but it is known that in degree this is due to the 
transfer to railways of some of the supplies for home needs, 
and the fact that the railways have not raised their 
charges. Indeed, in a few instances the railway charges 
for the carriage of pig iron to some home centres have 
been reduced to meet the needs of traders whose supplies 
by the sea have been interfered with through military 
necessities. The shipments now are thus less a measure 





price of coke. 








of the quantities of pig iron sent out of a producing 
district than they were, but they still mark the great fall 
in the exports to some of the near continental countries. 








In this respect no producing district has suffered so severely 
as Cleveland. The shipments, home and foreign, used 
to be above a million tons yearly ; but the quantity sent 
out this year will not probably be much more than a fifth 
part of that total if the trade stoppage by the sea is 
continued. 


Coal Miners and War Bonus. 

The coal miners who have looked forward to 
receiving a substantial war bonus owing to the rise in the 
price of food, are not likely to find such an addition to 
their wages for some weeks yet, as a difficulty has arisen 
regarding the presentation of the claim for an advance of 
20 per cent. It was suggested by the National Executive 
of the Miners’ Federation that the employers should 
meet them in a national conference to discuss the matter, 
but objection has been raised to this by the owners in 
various districts, including Durham and Northumberland, 
who argue that it is customary for wage claims to be dealt 
with locally and not nationally. There must be many 
miners who also think that the old method is the best 
to adopt, and if the employers persist in their refusal of 
a national conference, as they will probably do, the opinion 
of the miners is certain to be divided. Conditions differ 
in districts, and allowance must be made for this. It has 
been hinted that in some influential quarters a disposition 
in favour of an attempt to force a national settlement 
has revealed itself. This can only mean that the tendering 
of notices may be advocated. Such a policy, [ am con- 
vineed, is not likely to be supported with any enthusiasm 
in the North of England. In face of an offer to deal with 
the situation through the local organisations, which have 
negotiated wage settlements in the past, the idea of 
attempting to force a national meeting in this way would 
be as ill-timed as it would be foolish. The Federation is 
in a position to exercise an enormous influence on the 
conditions of life of the miners, but its power ought to be 
judiciously used, otherwise it may have to face division 
in its own ranks. To the miner the main consideration 
is that he shall get something to help him to meet the 
added cost of living. Whether it comes through the 
Federation or is gained by the activities of the allied 
organisations will matter little to him. He wants to 
touch the extra money. Probably he would have done 
so already if it had been left to the different associations 
to complete the negotiations. The situation at present 
is certainly a very delicate one. The coalowners are not 
in a position to grant such a demand made by the Federa- 
tion, for they are not making anything like the enormous 
profits that are being talked of by some people. Indeed, 
some of the owners do not hesitate to declare that it 
would just be as reasonable on their part to claim reduc- 
tions as it is for the men to claim advances. 


Cleveland Iron Trade. 


There is little new to report concerning the 
Cleveland pig iron trade. For the time being, buyers 
and sellers alike are very cautious in their dealings, and 
hesitate to commit themselves to any extent. At the 
high level which warrant prices have reached, rapid 
fluctuations are occurring and legitimate business is 
considerably hampered. The cost of producing pig iron is 
high, and there are continued complaints of scarcity of 
raw material. It is admitted that better supplies of 
local ironstone are coming to hand, but deliveries still 
fall short of what some consumers wish. The scarcity 
and price of coke is causing some anxiety. Pig iron 
manufacturers, however, manage to keep furnaces going, 
and, in fact, an additional one on hematite has been 
put into operation by the Weardale Steel and Iron Com- 
pany. This brings the total number of furnaces now in 
blast in the North of England to seventy, of which thirty- 
five are on Cleveland, twenty-four hematite and eleven 
on special kinds of iron. The export trade shows signs 
of improvement. Some deliveries under old contracts 
are now being got away, and a little new business is being 
put through. No. 3 G.M.B. Cleveland pig is 67s.; No. 1, 
69s. 6d.; No. 4 foundry, 66s. 6d.; No. 4 forge, 66s.; and 
mottled and white iron, each 65s. 6d.—all for early 
delivery. 


Hematite Pig Iron. 

Considerable strength characterises the East 
Coast hematite pig iron trade. This branch of the iron 
industry is altogether uninfluenced by fluctuations in 
warrants, and prices are regulated by genuine supply and 
demand. The minimum quotation for East Coast mixed 
numbers is 105s., and some makers are not keen to have 
further orders at that figure. Up to 110s. and even more 
is asked by some sellers. 


Iron-making Materials. 


During the last few weeks there have been 
heavy arrivals of foreign ore, and new business is accord- 
ingly very quiet. Sellers, however, still adopt a firm 
attitude and are quoting on the basis of 30s. 6d. for best 
Bilbao Rubio of 50 per cent. quality, ex ship Tees. Coke 
is reported to be rather more scarce, and fancy prices 
are quoted by sellers. The minimum quotation for good 
medium furnace kinds is fully 27s. 6d. delivered at the 


works. 


Manufactured Iron and Steel. 


Government contracts of a varied character 
continue to flow in abundantly, and manufacturers are 
kept excessively busy. Private demand on home account, 
for steel especially, is also very heavy, more so, in fact, 
than can be met. Deliveries to consumers are seriously 
behind, causing not a little inconvenience, and yet bookings 
proceed actively. These, however, are wholly subject 
to sellers’ conditions. There is no abatement in the 
demand for high-speed steel. Every available furnace is 
working on this material, and any maker, however little 
known, can pick up more orders than he wants. The 
position of the rail trade has not much altered, though a 
number of contracts remain to be settled, and some 
decision should be reached regarding these at no distant 
date. Shortage of skilled labour is still the general com- 
plaint, and those firms which are not engaged on Govern- 
ment work—and there are very few now—will be further 
incommoded by the call for metal workers of all classes 





who are required in factories where munitions of war are 
being turned out. The difficulties in obtaining deliveries 
of raw material are as pressing as ever, and it appears 
almost hopeless to look for any improvement in the 
congestion. There are cases in which the works find jt 
almost impossible to get the railway companies to move 
material to the seaboard for shipment, and this in itself 
tends to lessen the desire of the owners of mills to take 
fresh business. In the finished iron trade manufacturers 
have a good volume of work. Under such encouraging 
conditions prices of all descriptions of finished iron and 
steel are very firm, as the following principal quotations 
will indicate :—Common iron bars, £9 10s.; best burs, 
£9 17s. 6d.; best best bars, £10 5s.; iron ship angles, 
£9 10s.; iron ship plates, £9 10s.; packing iron, £7 10s.; 
iron ship rivets, £11; iron girder plates, £9 5s.;— iron 
engineering angles, £8 10s.; steel sheets, doubles, £11 5s.; 
steel sheets, singles, £10 15s.; steel bars, basic, £9 1) ; 
steel bars, Siemens, £9 10s.; steel ship plates, £9 10s.; 
steel ship angles, £9 5s.; steel boiler plates, £10 10..; 
steel hoops, £9; steel strip, £8 10s.; steel joists, £9—less 
the usual 24 per cent. Heavy steel rails, £7 10s.; stool 
railway sleepers, £7 10s. net. Cast iron columns, £7 17s. tx.; 
cast iron railway chairs, £5 10s. to £6—f.o.r. at makers’ 
works, 








The Coal Trade. 


The coal market is stronger than ever. The 
demand is still on an exceptionally large scale, especially 
for steam coal, and while generally speaking works havo 
been able to obtain ample supplies, in a few cases difficult \ 
has been experienced. The demand for shipment 
very strong, especially to the French ports. For the end 
of the month and May buyers are numerous and pressiny 
for supplies of every description, but sellers have very 
little to offer, and on the whole are very independen, 
preferring to hold off for a week or so. In the meantime, 
all transactions are on the basis of recent values, and in 
some grades the tendency is towards a further advanc: 
Gas fuels are very active, works taking full contract 
deliveries, and increasing their reserve stocks as mucl; 
as possible. Durham bunker coals for prompt are mor 
plentiful consequent on the lack of tonnage, and thes: 
lots are offered at a discount of 6d., but this still leaves 
ordinary unscreened at about 24s. The bulk of th: 
contracts to supply the Norwegian State Railways wit! 
50,000 tons of steams over the next three months has 
been secured by a Newcastle firm, and the price is stated 
to be on the basis of 30s. f.o.b. The coke market is activ: 
and firm. Current quotations are as follows :—North 
umberlands : Best Blyths, 30s.; second Blyths s. 6d.; 
unscreened, 23s. to 25s.; bunkers, 23s. to best 
smalls, 15s.; households, 25s. to 30s.; Tyne prime steams, 
30s.; Tyne second steams, 27s. 6d. to 28s. 6d.; best 
smalls, 14s. 6d.; Tyne special smalls, 16s. Durhams : 
Best gas, 25s.; second gas, 23s. to 24s.; special Wear 

smithy, 23s. to 25s.; coking unscreened, 24s. 
+ coking smalls, 23s. to 24s.; bunkers, ordinary, 
to 25s.; bunkers, best, 26s. Foundry coke, 35s. to 
furnace coke, 30s. to 35s.; gas coke, 16s. 6d. to 
17s. 6d. 


Is 
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Cleveland Miners’ Wages. 


A conference was held on Monday at Middles- 
brough between the Cleveland Mineowners’ Association 
and the delegates of the ironstone miners to discuss the 
wages to be paid at the mines during the ensuing three 
months. The owners pointed out that the ascertainment 
for the last quarter was 52s. 8.95d., and according to the 
usual formula the men were entitled to an advance of 
1.90 per cent. That was the owners’ offer. The men’s 
representatives had no power to settle the matter that 
day, and a further meeting was provisionally fixed for 
the 26th inst. 











SCOTLAND. 
(From our own Correspondent.) 


The Industrial Situation. 

THE holiday season made very little change in 
the industrial wheels this year. This is not a time for 
holidays and the men gave up their own pleasure in order 
that deliveries which are already much overdue might not 
be further retarded. The abnormal activity still continues, 
particularly with regard to iron and steel products, the 
demand for which is increasing rather than decreasing as 
the days go by, and makers are doing everything in their 
power to increase output and to meet the pressing needs of 
the Allies. The prices of raw materials are furnishing a 
rather disquieting feature. Pig-iron, for instance, forming 
as it does the basis of the manufactured material in both 
the iron and steel trades, is increasing in price week by 
week, and the ever ascending scale of price is extremely 
disconcerting. With hematite iron now assured £5 10s. 
per ton we have reached a level which many business men 
have never experienced before. The outlook, too, is so 
uncertain that one hesitates to make any very definite 
pronouncements with regard to the future. In the 
meantime quotations are steady, but conditions change 
so quickly that there might be an alteration any time. 
The high cost of fuel, with no apparent relief for the present 
at least, and the recent prices in pig-iron, make for very 
expensive material, and it will not be long ere a further 
readjustment to a higher level takes place. The position 
of export business is far from satisfactory, but the re- 
quirements of the war are, however, making up to a large 
degree for its loss, and many large concerns have their 
works now employed on Government work, which is 
outside their usual run of trade altogether. 


Wages and War Bonuses. 


Sheriff O. M. Mackenzie, acting as chairman of 
the Arbitration Court appointed by the Board of Trade 
under the Conciliation Act to consider the claim of the 
Glasgow and District members of the Amalgamated 
Society of Carpenters and Joiners for an advance of Id. 
per hour and that of the employers for a reduction of Id. 
per hour, has awarded the men an increase of $d. per hour 
which makes their minimum 11d. The award comes into 
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operation on July Ist and remains in force until the same 
date in 1916. Minor concessions have also been granted, 
including an extension of the ‘‘ country money.” allow- 
ance from 7s. 6d. to 8s. 6d. per week and the payment of 
car fares when men are working one mile from their work- 
shops (instead of two miles as formerly). The new mini- 
mum is the highest in the history of the local trade and the 
highest in the country, with the exception of that in 
London. The arbitrator’s decision, in respect of the 
demand of the Scottish Brassmoulders’ Union for an 
advance of 2d. per hour on the existing minimum of 9d. 
per hour is expected this week. The brassmoulders were 
on strike for four weeks in support of their claim and 
resumed work on the understanding that their demands 
would be settled by a local Arbitration Court, and that the 
award would not be binding for the period of the war or 
be in the nature of a war bonus. The members of the 
Arbroath Mill and Factory-Workers’ Union, having asked 
their employers to grant a definite increase of 5 per cent. 
instead of an approximate 5 per cent. increase recently 
given and having also asked for a war bonus of 2s. per 
week with time and a quarter for overtime, the masters 
have resolved to grant a war bonus of Is. per week to each 
worker who does a full week’s work. 


Shipping. 


A fair business is still being carried on at Glasgow 
harbour, largely confined to coal outwards and iron ore 
inwards. Among other exports, however, have been 
locomotives and textile machinery for Calcutta and 
railway plant for Madras and steel bars to Nantes. Seve- 
ral locally-owned steamers are reported sold and the 
demand for good-class, second-hand boats seems as strong 
as ever. One steamer has been sold to Norwegian owners 
and one to a Swedish firm, while the Anglo-American Oil 
Company has purchased Messrs. Maclay and M’Intyre’s 
Hydra for about £50,000, and it is said that this is a re-sale, 
the price obtained by the latter from first buyers being 
mentioned as about £45,000. Eleven foreign-owned 
vessels arrived in the Clyde during the past week, in- 
cluding five Norwegian (four in ballast), three Swedish, 
and one each Italian, Dutch and Danish. Five of these 
had cargoes of iron ore. Coal freights are slightly reduced 
owing to congestion at the berths and the acceptance of 
reduced rates for prompt loading and coasting freights 
generally have also come back a little, but they are still 
good and employment is plentiful. 


Pig Iron. 


The number of furnaces in blast in Scotland 
is still seventy-three, the same as in the preceding week 
and at the corresponding period last year. The present 
high level of prices quoted by makers in view of the 
increased costs of production, is reflected in the attitude 
of consumers, all of whom are restricting their purchases 


and only covering immediate requirements. The pro- 
duction is readily absorbed, however, particularly of 
hematite iron and makers are apparently not over- 


anxious to book new business in view of the fact that a 
price which may appear to be good one day would not be 
acceptable to them the next. Hematite iron is quoted at 
110s. per ton. The Glasgow pig-iron warrant market was 
fairly active during the week and the turnover amounted to 
21,000 tons. Prices seemed inclined to hang fire about the 
beginning of the week, but towards the close there was a 
much stronger feeling, and Cleveland closed on the same 
level as in the preceding week at 68s. 6d. per ton cash 
buyers. 


Quotations. 


The prices of Scotch makers’ iron remain firm 
and are as follows :—Monkland is quoted f.a.s. at Glasgow, 
No. 1, 80s. 6d.; No. 3, 79s. ; Govan, No. 1, 79s.; No. 3, 
77s. 6d.; Carnbroe, No. 1, 83s.; No. 3, 79s.; Clyde, 
No. 1, 85s. 6d. ; No. 3, 80s. 6d.; Gartsherrie, Summerlee, 
Calder and Langloan, Nos. 1, 85s. ; Nos. 3, 80s. ; Glengar- 
nock at Ardrossan, No. 1, 86s.; No. 3, 8ls.; Eglinton at 
Ardrossan or Troon, No. 1, 80s. ; No. 3, 79s. ; Dalmelling- 
ton at Ayr, No. 1, 8ls.; No. 3, 79s.; Shotts at Leith, 
No. 1, 85s.; No. 3, 80s.; Carron at Leith, No. 1, 86s. ; 
No. 3, 81s. per ton. 





Finished Iron and Steel. 


Steelmakers report that mills are actively em- 
ployed and great pressure exists for delivery, especially 
for war material. Very little fresh business is passing 
in the home market, but prices remain firm and are quoted 
as follows :—Boiler plates, £10 to £10 5s.; ship plates, 
£9 10s. to £9 15s. ; angles, £9 10s. per ton, less 5 per cent., 
delivered Clyde or equal. The export trade shows no 
improvement owing largely to the high freights and the 
difficulty in getting shipping facilities. Export prices 
are as follows :—Boiler plates, £10; ship plates, £9 10s. ; 
angles, £9 10s. per ton, less 2} per cent., delivered f.o.b. 
Glasgow. Black sheet makers are booking plenty of 
orders for the heavy gauges, large quantities of which are 
required in connection with the war, and plants are 
working as fully as the scarcity of labour and of raw 
materials will permit. Makers are finding considerable 
difficulty in promising delivery, and the increasing costs 
of production is another factor which contributes to the 
refusal by some producers to accept business which they 
would otherwise be willing to book. The lighter gauges, 
on the other hand, are not in great demand, and are not 
likely to be so long as the high price of spelter continues 
to be responsible for the quietness in the galvanised sheet 
trade. Malleable iron workers are busy and more work 
could be undertaken were it not for the scarcity of labour, 
which is felt more particularly in the puddling depart- 
ments. Iron bars and mild steel bars are in active demand, 
and it is not difficult to obtain £8 12s. 6d. per ton for 
‘‘erown”’ iron bars and £9 for mild steel bars—both less 
5 per cent.—in the home trade, and £8 10s. and £9 net 
respectively for export. These figures are, however, 
considerably below the prices asked by some makers, 
among whom a common quotation is £8 17s. 6d. to £9 
net for ‘‘ crown” bars for export and £9 5s. to £9 10s., 
less 5 per cent. for home delivery. The export department 
of the wrought iron and steel tube trade is still quiet and 
makers are depending on the home demand, which is, 
fortunately, of a satisfactory nature. 





Coal. 


Although there has been no diminution in the 
ordinary demand there is a feeling that the extreme 
pressure prevailing for the past few months has been 
perceptibly relieved, while the industrial demand continues 
heavy ; household and other civic demands are now less 
pressing but exports are maintaining a fair level. The 
foreign demand has improved somewhat and a fair volume 
of tonnage is now in port loading for Mediterranean 
destinations. Splints and ells are under pressure for early 
loading and quotations are very firm. Navigations main- 
tain their position and steams are fairly well off. Washed 
produce is in good demand but supplies are difficult to 
arrange. Collieries generally have very little free coal 
for April loading and values all round remain high. Ship- 
ments are improving and the aggregate clearances during 
the past week amounted to 233,136 tons, compared with 
221,395 in the preceding week and 344,425 tons in the 
corresponding week of last year. Ell coal is quoted f.o.b. 
at Glasgow, 20s. 9d. to 21s.; splint, 21s. to 28s.; navi- 
gations, 2ls. 6d. to 24s.; steams, 17s. to 19s.; treble 
nuts, 19s, 6d. to 20s. 6d. ; doubles, 19s. 6d. to 20s. ; singles, 
18s. 6d. to 19s.; best screened navigation coal, f.o.b. at 
Methil or Burntisland, 22s. to 23s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THERE has not been much material change in 
the Cardiff coal trade since | wrote a week ago except 
that the conditions are more settled and a recovery has 
been made from holiday effects. The market remains firm 
for all descriptions just as it was before the holidays, and 
this in spite of the fact that outputs at the collieries have 
turned out better than was expected. This shows that 
the demand is very heavy, inasmuch as all the coals which 
collieries have found they could spare have been readily 
absorbed at top prices. Last week colliery salesmen 
were very reluctant to accept any fresh commitments, 
as their position was so indefinite, but this week, in spite 
of the exceptional requirements of the Admiralty autho- 
rities, a number of collieries, including those supplying 
ordinary second Admiralties, stemmed quite a considerable 
quantity of coals for ordinary traders, but the point has 
now again been reached when for the time being they are 
unable to enter into any arrangements for further quan- 
tities of any great extent. The result is that a quieter 
tone pervades the market, and this is interpreted in, some 
quarters as an easier tone, but this is a mistaken idea, as 
only those who genuinely try to secure coals have found 
out. Values have shown a good deal of elasticity, and 
coals of absolutely the same quality have shown an 
exceptionally wide margin, there having been a difference 
of anything from Is. to Is. 6d. per ton in them. It is, 
however, usually the case that when values are high 
prices are wide, whereas when the market is down there 
is very frequently less than 3d. per ton difference between 
all coals in a particular class, and this amount suffices 
to secure or lose business. At the present time, however, 
the position is that middlemen who have stemmed coals 
with the collieries are not disposed to let business go by 
them for the sake of Is. or so, when there is a profit of 
18s. to 20s. per ton on their contract figures. They recog- 
nise that it is better to take 37s. or 37s. 6d. for leading 
collieries rather than hold out for 40s., and probably lose 
their stem. At the same time the market is peculiar for 
the reason that although ordinary second Admiralties 
have been done at 37s. and 37s. 6d., it is unsafe for buyers 
to base prospective business on less than 40s., which figure 
has been obtained in several instances for small parcels. 
Because the market now stands at these tall prices people 
who are not in close touch with the commercial side of the 
coal trade assume that colliery owners are getting any- 
thing from 37s. to 40s. for the whole of their output and 
proportionately lower figures for inferior grades, but as 
has been pointed out, few collieries have much free coal 
to dispose of at this figure, as their outputs are largely 
absorbed by the Admiralty authorities and by their 
ordinary contractors at prices ranging from 75 per cent. 
to 100 per cent. below the figures ruling on the open market 
to-day. Only this week Mr. George Barker, a well-known 
South Wales miners’ leader, addressing a mass meeting 
of the Abercarn and Cwmcarn colliery workmen, said 
‘coal was selling at present at a higher price than had 
ever been known in the memory of any living man. 
Best Cardiff steam coal was quoted at 37s. to 38s. per ton ; 
Western Valleys coal at 34s. to 35s. Even inferior small 
coal for which the collier received no payment was quoted 
at 17s. to 18s. per ton. All the enormous profits accruing 
from these prices were going into the banking accounts 
of the coalowners.’’ Mr. Barker was speaking in support 
of the miners’ demands for a 20 per cent. advance, and, 
naturally, coming from one of their leaders, the men 
assume that these statements are borne out by facts. 
It has over and over again been stated that the quantity 
of coal which is being sold at these high prices is 
only a fractional part of the output, and for such state- 
ments to come from a man in his position can only be 
attributed to amazing ignorance. As a fact, there are 
many coalowners who are strongly in favour of an official 
statement being issued as to the actual prices which are 
being paid for coals, in order to disabuse the miners and 
the general public of the idea that fabulous profits are 
being made. Asa matter of fact, it will be found that 
while all these high prices are being quoted for the insig- 
nificant quantities that are being now sold, the collieries 
supplying the Admiralty with the best Welsh steam coals 
are not yet getting 25s. per ton. Of course, it cannot be 
denied that middlemen who have coals on low contracts 
are doing well, but they are not getting their full quantities, 
and it is unlikely that this month they will get more than 
50 per cent. of their requirements. 


Coal Exports. 


Foreign coal exports from South Wales ports 
last week naturally showed a considerable reduction 
owing to the holidays and the falling off in outputs for 
the greater part of the week. In making a comparison 





with the corresponding period of last year it must be 
borne in mind that the latter period was a full working 
week. The total quantity shipped from Cardiff, Newport, 
Swansea and Port Talbot last week was 380,000 tons, 
which is less by 313,617 tons than last year, when Admiralty 
shipments were included in the total, whereas at present 
they are not given. From the port of Cardiff alone 191,713 
tons were dispatched, which is a decrease of 312,214 tons. 
Shipments were chiefly to Buenos Aires 27,861 tons, Rio 
de Janeiro 17,704 tons, Bizerta 14,514 tons, and Genoa 
14,121 tons, a fairly good number of cargoes being sent 
to France. The quantity shipped at Newport was 44,542 
tons, which is 42,526 tons below that of a year ago. Swan- 
sea did comparatively well with 54,482 tons, which was a 
reduction of only 14,199 tons on twelve months ago, the 
chief customer being Rouen with over 11,000 tons. From 
Port Talbot the amount dispatched was 22,880 tons, as 
against 33,946 tons last year. 


Labour Matters. 


There has been no development of note touching 
labour matters in the coalfield. Both the Minimum Wage 
Committee and the Peace Committee have had meetings. 
The latter body met to take evidence in connection with 
the introduction of electric safety lamps at several 
collieries, but the Committee’s decision with regard to the 
demands for increased payment by the workmen con- 
cerned was deferred. As regards the demands of coal 
trimmers for a revision of the trimming tariff, the Newport 
men have followed the lead of the Cardiff trimmers and 
accepted the offer of the Newport coal shippers of an 
increase of 12} per cent. on their present trimming bills 
as a war bonus. The Cardiff shipowners have received 
notification of a proposed revision in the tariff for the 
work of riggers. The men’s officials state that the aitera- 
tions mean an increase of 10 to 15 per cent. in the men’s 
earnings, but shipowners say that it will result in a far 
greater increase. The proposed new tariff is fixed by the 
men to come into operation on May Ist without consulting 
the shipowners. 


Current Business. 


The week opened with quite an exceptional 
amount of business being done. There was decidedly 
more free coal about, and as a consequence chartering 
was quite brisk, but on Tuesday it was found that practi- 
cally all the available supplies for anything like early 
loading had been snapped up and since then there has 
been more or less of a lull. Business was done in steam 
coals at prices ranging from 37s. to 40s., mainly through 
middlemen. The majority of colliery salesmen direct are 
not quoting, as they are full up with the Admiralty 
requirements and the demands of their contractors. 
Best drys still rule about 38s., with ordinary qualities 
about 35s. Monmouthshires continue very tight, and there 
is not much fresh business passing. Quotations nominally 
run about 35s. to 36s. for best black veins, 34s. 6d. to 35s. 
for Western Valleys, and 33s. to 34s. for best Easterns. 
Bituminous coals are firm, No. 3 Rhondda large being 
about 35s. to 38s., and No. 2 Rhondda large about 29s. 
to 30s. All washed coals maintain recent high levels, 
while small coals have firmed up, although during the 
past day or two they have displayed rather a quieter 
demand. Best bunkers range about 22s. to 22s. 6d. and 
cargo sorts from 18s. to 20s. No appreciable falling away 
is anticipated, as there are reports current of very large 
quantities being required for the French railways over the 
next two months. Patent fuel keeps up well at the 
nominal figures of 35s. to 40s. Makers are not in the posi- 
tion to accept fresh commitments for some time. It is 
reported that the Italian Government is inquiring as to 
what supplies of patent fuel are available, but the authori- 
ties will find that it is very little. Shortage of labour is 
experienced owing to so many men having joined the 
Forces and fresh labour is unobtainable. Pitwood is 
steadier. Heavy supplies came along over the holidays, 
which induced weakness in the market, but these supplies 
have gradually been worked off, and the market is now 
steady at round about 35s. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 37s. to 38s.; ordinaries, 
35s. 6d. to 36s. 6d.; best drys, 37s. to 39s.; ordinary drys, 
34s. to 35s.; best bunker smalls, 22s. to 22s. 6d.; best 
ordinaries, 21s. 6d. to 22s.; cargo smalls, 19s. to 20s.; 
inferiors, 17s. 6d. to 18s. 6d.; washed smalls, 24s. to 25s.; 





best Monmouthshire black vein large, 35s. to 36s.; ordinary 
Western Valleys, 34s. 6d. to 35s.; best Eastern Valleys, 
33s. to 34s.; seconds Eastern Valleys, 3ls. to 32s. Bitu- 
minous coal: Best households, 29s. to 30s.; good house- 
holds, 27s. to 28s.; No. 3 Rhondda large, 35s. to 38s.; 
smalls, 25s. to 26s.; No. 2 Rhondda large, 29s. to 30s.; 
through, 25s. to 26s.; smalls, 20s. to 22s.; best washed 
nuts, 27s. 6d. to 30s.; seconds, 25s. to 27s.; best washed 
peas, 24s. to 25s.; seconds, 22s. to 24s. Patent fuel, 35s. 
to 40s. nominal. Coke: Special foundry, 40s. to 44s.; 
good foundry, 38s. to 40s.; furnace, 30s. to 32s. Pitwood, 
ex ship, 35s. to 36s. 
LATER. 


The market has developed into a rather puzzling and 
conflicting condition. The tone is quieter and to all 
appearances easier, and yet, except in what may be called 
the middlemen’s market, there is practically no change in 
the values of the leading coals, although inferiors are 
undoubtedly weaker. It seems pretty clear that owing 
to Admiralty tonnage being out of position the authorities 
have released coals which had been ear-marked for 
prompt shipment, and as a consequence stems being easier 
there has been a good deal of chartering. There is un- 
doubtedly more coal about for the moment, but it is more 
than likely that the Admiralty will want coals before long 
to make up for what it has now released, so that the pres- 
sure will come a little later. There is just the fear also that 
tonnage may not be quite so good towards the latter part 
of this month, which may affect coals. At any rate, 
middlemen are more eager to make sure of their stems, 
and are inclined to accept in some cases 36s. for ordinary 
second Admiralties. At the same time colliery salesmen 
adhere firmly to the prices, which are ls. or 2s. higher, and 
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it is dangerous as far as can be seen to base on less than 
37s. to 38s. There is really no material fluctuation in 
prices, and it is difficult to say whether the market will 
shortly recover its buoyant tone or whether it will go 
easier. Small coals remain very steady and patent fuel 
is firm. Values are about 37s. 6d., but makers have 
little fuel to offer. Coke is strong at recent top values, 
pitwood being unaltered at 35s. 


Colliery Developments. 


The Marquis of Bute is disposing of his mineral 
property in South Wales. Only a week ago the colliery 
property in the Abernant district of Aberdare passed into 
the hands of the Powell Duffryn Company, and now this 
week subject to certain details being arranged the purchase 
has been effected by the United National Collieries, 
Limited, of the Bute Merthyr collieries at Treherbert 
owned by Lord Bute. This transfer will assist the United 
National Collieries, Limited, in the development of its 
Tyla-coch property, which adjoins the Marquis of Bute’s 
collieries. The United National Collieries, Limited, is 
one of the most progressive undertakings in South Wales, 
and last year made a net profit of £160,000 and paid 20 per 
eent. on its ordinary shares. 


Newport (Mon.). 


The coal market has displayed no material change 
and continues firm. In some cases stems were a little 
easier, and in view of possible weakening in values buyers 
have shown a disposition to defer operations. The 
market, however, is unaffected, as collieries are well placed 
and tonnage supplies are more than adequate for immediate 
requirements. Best black veins command from 35s. to 
36s., with lower grades in proportion. Through coals and 
nuts are a good market, while smalls are strong up to 20s. 
Pitwood remains about 35s. Approximate values : 
Steam coal: Best Newport black vein large, 35s. to 36s.; 
Western Valleys, 34s. to 35 Eastern Valleys, 33s. to 











34s.; other sorts, 31s. to 33s.; best smalls, 19s. to 20s.; 
seconds, 17s. 6d. to 18s. 6d. Bituminous coal: Best 


7. 


house, 28s. to 29s.; seconds, 26s. to 27s. Patent fuel, 33s. 


to 34s. Pitwood, ex ship, 35s. to 36s. 


Swansea. 


The general demand on the Swansea market 
continues on a very satisfactory scale. Anthracite large 
is steady and all red vein coals are firm. Cobbles have not 
met with such a good inquiry of late and values show a 
tendency to weaken. French and siove nuts are less in 
demand, but beans and peas continue firm. Steadiness 
characterises rubbly culm and duff. Steam and _ bitu- 
minous coals are sought after at about the figures ruling 
recently. Approximate values :—Anthracite : Best malt- 


ing large, 22s. to 24s.; second malting large, 20s. 6d. to 
2ls. 6d.; big vein large, 17s. to 18s.; red vein large, 


17s. 9d. to 18s. 6d.; machine-made cobbles, 24s. to 27s.; 


French nuts, 25s. to 27s.; stove nuts, 24s. to 25s.; beans, 
23s. bd. to ; machine-made large peas, 15s. to 16s.; 
rubbly culm, 10s. 6d. to 11s. 6d.; duff, 5s. 6d. to 6s. Steam 
coal: Best large, 28s. 6d. to 31s.; seconds, 23s. 6d. to 
26s. 6d.; bunkers, 25s. to 27s.; smalls, 16s. 6d. to 20s. 
Bituminous coal: No. 3 Rhondda large, 28s. to 30s. 6d. 
through and through, 23s. 6d. to 24s. 6d.; smalls, 19s. 6d. 
to 2is. 6d. Patent fuel, 27s. 6d. to 30s. 






¥ 


Tin-plates, &c. 


Values of tin-plates show no change upon last 
week, but remain firm. Notwithstanding that holiday 
influences prevailed, production was unusually good last 
week, returns showing that 100,327 boxes were received 
from the works and that 105,302 boxes were shipped, 
while boxes in stock stood at 305,410. The figures for the 
previous week were 42,724 boxes received from works, 
82,283 boxes shipped, and 310,385 boxes in stock. The 
returns for last week approximate very closely those of 
twelve months ago, when 131,578 boxes’ were received 
from works, 144,646 boxes were shipped, and stocks stood 
at 356,195 boxes. A more hopeful tone prevails. At a 
meeting of the Swansea Harbour Trust on Monday Mr. 
Roger Beck said it was encouraging to see that Norwegian 
fishing was causing a strong demand, their exports there 
being 7219 tons of tin-plates, as against 2011 tons in tne 
corresponding month of last year. The exports to France 
for its fishing trade were also 2000 tons better. In fact, 
they might say that they only awaited peace to see much 
improved times. The following are the official prices from 
the Swansea Metal Exchange :—Tin-plate, &c.: I.C., 20)» 












14 112 sheets, 17s. to 17s. 6d.; LC., 28 20 56 
sheets, 17s. 6d. to 18s.; LC., 28 20 112 sheets, 34s. 
to 35s.; LC. ternes, 28 20 112 sheets, 28s. 6d. to 


24s.; galvanised sheets, 24 g., £14 10s. to £14 15s. per ton ; 
block tin, £171 per ton cash; £169 10s. per ton three 
months ; copper, £71 17s. 6d. per ton cash, £72 12s. 6d. 
per ton three months. Lead: English, £21 10s. per ton ; 
Spanish, £20 17s. 6d. per ton; spelter, £44 per ton. Iron 
and steel :—Pig iron: Standard iron, 66s. 7$d. per ton 
cash, 66s. 10$d. one month; hematite mixed numbers, 
95s. per ton cash, 95s. 6d. one month; Middlesbrough, 
67s. per ton cash, 67s. 4d. one month ; Scotch, 73s. per ton 
cash, 73s. 6d. one month; Welsh hematite, £5 and up- 
wards delivered ; East Coast hematite, nominal; West 
Coast hematite, nominal. Steel bars : Siemens, £7 5s. per 
ton ; Bessemer, £7 5s. per ton. Steel rails, heavy sections, 
£7 12s. 6d. 








Newport Metal Market. 


There has been no appreciable variation in the 
iron and steel trades since last week. Business has been 
on a satisfactory scale, quite up to expectations, and the 
demand is still good with prices tending higher. Good 
outputs have again resulted at the bar mills, and official 
quotations are £7 5s. for both Siemens and Bessemer 
qualities, but prices are generally 2s. 6d. or even more 
above this figure. Hematite is stronger. There has not 
been quite so much activity in rails, which are about the 
same as last week in price. Pig iron shows no sign of any 
easing, and prices are strong for Welsh hematite. Iron 
ore is nominally 30s. for best rubio. There is a good in- 


quiry for tin-plates, and with materials higher and works 
in arrear in the deliveries the market displays a strong 





tone. The majority of makers are off the market, and 
stock lots command last prices of 17s. 6d. for 14 x 20 and 
35s. for 28 x 20, both Siemens and Bessemer qualities. 








BOOKS OF REFERENCE. 


Tuts year’s issue of ‘*The Big Blue Book ’’—* The 
Electrician Electrical ‘Trades Directory and Handbook,” 
published by the Electrician Printing and Publishing Com- 
pany, Limited, Salisbury-court, Fleet-street, E.C.—is 
evidently as useful as all its thirty-two predecessors have 
been. There are notes concerning the progress made in 
1914 in electric traction, electric power, submarine, land, 
and wireless telegraphy, telephony, electric lamps, &c. 
The laws concerning the various applications of electricity 
are dealt with in a specially prepared digest, while patent 
laws and the various rules and regulations affecting the 
electrical industry also receive attention. The “ Direc- 
tory’ also contains the names, telegraphic and other 
addresses, telephone numbers, &c., of persons engaged in 
the electrical profession, special sections being devoted to 
the Colonies, the Continent of Europe, to Asia, Africa, 
the United States, and South and Central America. As 
usual, a full list of the electricity supply undertakings of 
the United Kingdom is given in the form of tables. Tables 
are also provided of similar colonial and foreign under- 
takings. 

*Berty’s Universal Electrical Directory,” published 
by H. Alabaster, Gatehouse and Co., 4, Ludgate-hill, 
E.C., appears in its 1915 edition for the thirty-fourth suc- 
cessive year. It contains, as every electrician knows, the 
names and addresses of electrical engineers or of persons 
directly and indirectly connected with electricity, not only 
in this country, but throughout the world. One of its 
most useful features, in fact, is its list of foreign engineers 
and firms, though as regards this particular portion of 
its contents a warning is issued that since much of the 
information contained in the book was received prior to 
the declaration of war, many changes must have occurred 
subsequently, and that addresses on the Continent and 
in some other countries affected by the struggle cannot 
be guaranteed as accurate. There is little more to add con- 
cerning this most useful book of reference, saving that we 
are constantly referring to it, and that we have rarely 
consulted it without finding what we wanted, even though 
the firms concerned were not directly connected with the 
electrical industry. 








CATALOGUES. 


From the British Thomson-Houston Company, of Rugby, 
we have received a new price list of motor-driven desk fans and 
exhaust fans suitable for oftices and large buildings. 

From E. T. Edgecombe, of Kirklea, Cardross-road, Dum- 
barton, we have received an interesting catalogue on the Denny- 
Edgecombe torsionmeters for mill or marine engine shafting. 
The instruments are thoroughly described. 

BERGTHEIL AND Youna, Limited, Finsbury-court, Finsbury- 
pavement, London, E.C.—A neat little catalogue to hand from 
this firm deals with Bandy single-phase motors. It illustrates 
these motors driving pumps, cranes, lift gears, blowers, &c., 
and we feel sure that the publication will interest those who 
desire to work machinery with current taken from single-phase 
mains, 

A NEW Catalogue on small tools, such as reamers and taps, 
sockets and sleeves, lathe and drill chucks, files, ratchet braces, 
&e., and machine tools, such precision lathes, shaping 
machines, drilling and grinding machines, has been forwarded 
to us by F. M. Frye and Co., Limited, of 46, Upper Thames- 
street, London, E.C. We gather that all the goods supplied by 
this firm are made by British labour only. 


as 





THe Citroén Gear Company, Limited, of 27, Queen Viectoria- 
street, E.C., has sent us a new catalogue dealing with Citroén 
gears. It is an exceedingly well got up publication and contains 
a vast amount of information, It explains how Citroén gears are 
eut and sets forth their advantages. Many illustrations are 
given showing the gears in service and in the course of manu- 
facture. Users of gearing will, we feel sure, find muchto interest 
them in this excellent publication. 

Hitces Broruers, Dynamo Works, Sherbourne-road, Balsall 
Heath, Birmingham.—-From this firm we have received a cata- 
logue on * Higgs Brothers’ Motors of merit built to British 
Standards for Electrical Machinery.” We gather that 
motors are built in many sizes and for operating under all kinds 
of conditions. The catalogue contains many _ illustrations, 








New Alpha Ray Effect,” by Mr. F. H. Glew. Mr. A. O. Forder 
will exhibit a new plate holder. At 8.15 p.m. 

Tae Instirurion OF ENGINEERS AND SHIPBUILDERS IN 
ScorLtanp.—The annual general meeting will be held in the 
Rankine Hall, 39, Elmbank-crescent, Glasgow. Discussion on 
paper by Mr. Robert Royds, entitled ‘* Some Notes on Heat 
Transmission and Efficiency of Boilers’ ; discussion on paper 
by Mr. J. G. Stewart, entitled ** The Processes of Manufacture 
of Wrought lron and Steel Tubes” ; discussion on paper by 
Mr. Robert Boyle, entitled **'The Compressive and Flexural 
Properties of a Series of Scottish Building and Road Stones ” ; 
a paper, entitled ** The Design and Equipment of the Clyde 
Trustees’ New Granary at Meadowside,’” by Mr. George H, 
Baxter, will be read. 8 p.m. 





WEDNESDAY, APRIL 2lst. 


THe AssocraTION OF MINING ELECTRICAL ENGINEERS : 
oF ScoTtanp Brancu.—In the Royal Technical ze, 
Glasgow. ‘ Bearings of Electrical Machinery,’’ by Mr. Andrew 
Gibson. Illustrated by numerous lantern slides and working 
models. Thereafter a discussion on Mr. A. Smellie’s paper on 
“Some Experiences in the Handling of Electricity” will he 
resumed, 6.30 p.m. 

Royat Socrery or Artrs.—John-street, Adelphi, London, 
W.C. Ordinary meeting. ‘‘ The State and the Fisherman,” 
by Mr. Moreton Frewen. 8 p.m. 

Royat Mereoroiocicat Socirery.—-At the 
Institution, 12, Great George-street, Westminster. 





Surveyors 
“A Study 


of the Moving Waves of Weather in South America,” by Mr, 
H. Helm Clayton; ‘The Correlation between Changes in 
Barometric Height at Stations in the British Isles,’ by Mr. 


Ernest H. Chapman, 7.30 p.m. 


THURSDAY, APRIL 22np. 

Tue Concrete Instirute.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, S.W. Mr. F. EK. Wentworth-Shield- 
will read a paper entitled ** The Stability of Quay Walls on 
Earth Foundations.” At 7.30 p.m, 

ENGINEERING Soctery.——-At the Museum, High- 
A paper will be read by Mr. J. H. P. Daman, 
The paper will be illus- 


Ipswich 
street, Ipswich. 
on * The Canadian Pacific Railway.” 
trated by lantern slides. At 8 p.m. 


FRIDAY, APRIL 23rp. 


PuysicaL Society oF Lonpon.—-At the Imperial College of 
Science, Imperial Institute-road, South Kensington, SW. “On 
the Theories of Voigt and Everett regarding the Origin of Com- 
bination Tones,”’ by Prof. W. B. Morton and Miss Mary Darragh ; 
* Experiments on Condensation Nuclei Produced in Gases by 
Ultra-Violet Light,’? by Miss Maud Saltmarsh; ** On the Self- 
induction of Solenoids of Appreciable Winding Depth,” by Mr. 
S. Butterworth. At 5 p.m. Editing Committee meeting at 





4 p.m. Council meeting at 4.30 p.m. 
Roya InstiruTion oF Great Britrain.—-Albemarle-street, 
Piceadilly, W.) The evening discourse will be delivered by 


Major Perey 8. Lelean, R.A.M.C. Subject: ** Military Hygiene 

at the War.” At 9 p.m. 
Tue Juntor INstiruTiION 

street, Westminster. Mr. E. 


oF ENGINEERS,.--At 39, Victoria- 
W. Hobbs on ** The Development 


of the Navy.” 8 p.m. 
TUESDAY, WEDNESDAY ano THURSDAY, APRIL 271n, 
28TH AND 29TH. 

Tue Institution OF ELecrricaL ENGINEERS. — Paper, ‘* The 
Bombay Hydro-electric Scheme,’ by A. Dickinson.--Man- 
CHESTER Loca Secrion: Engineers’ Club. April 27th, 
7.30 p.m. Annual general meeting, 7 p.m.—-April 28th : 


SECTION : 
Embankment. 


The University, 7.30 p.m. 


8 p.m. 


Loca. 
LONDON, 


BIRMINGHAM 
April 29th : 
WEDNESDAY, APRIL 28ru. 

THe INstiruTion OF RAILWAY SIGNAL ENGINEERS.— At 
the Institution of Electrical Engineers, Victoria Embankment. 
Diseussion on Mr. Bound’s paper: “A Review of the Art of 
Signalling, and some Suggestions,” and, if time permits, Mr. 

Bound’s reply. 2.15 p.m. 

Royawt Society OF ARTs, 
W.C. ** Utilisation of Solar Energy,” 
mann. 8 p.m. 


London, 


John-street, Adelphi, 
; Aker- 


by Mr. A. 8S. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We have received from Messrs. Thomas and Bishop, of 119, 
Finsbury-pavement, a copy of the Soldier's Own Diary —a pocket- 
book bound in khaki decorated with flags, and containing hints 
on signalling, first aid, &e. Curiously and eommendably the 
only advertisement is one for Permac powder jointing material 
made by the firm. Cling Surface for belt treatment, for which 


| the firm holds the ageney, is not mentioned, 


these | 


specifications and tables giving outputs, prices, speeds, dimen- | 


sions and code words. It also deals with shunt generators, 
accessories and spare parts, controlling gear, starting switches, 
shunt regulators, &. 


Mr. ALGERNON Lewis Curtis, of Chatteris, R.S.O., England, | 


has sent us a set of seventy-four samples of moulding and core 
sands, suitable for the foundry and for use in the glass, pottery 
and allied industries. These samples, we are told, only represent 
a small part of a unique tested collection. Having made a 
life-long study of sands, clays and refractory materials, Mr. 
Curtis claims to be in a position to give sound advice on all 
such matters, and to supply sands, &c., to meet all requirements. 
He will be pleased to forward a case of samples to anyone who 
makes use of sands for moulding or other purposes. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—At Storey’s 
Gate, St. James’s Park, London, 8.W., an ordinary general 
meeting will be held, when the president will deliver his 
address. 8 p.m. 

Royat INSTITUTION OF GREAT Brritrarn.—Albemarle-street, 
Piccadilly, W. The Evening Discourse will be delivered by 
Mr. Stephen Graham. ‘The subject is ‘“* The Russian Idea.” 
At 9 p.m. 


SATURDAY, APRIL 17 rn. 


Britain.—Albemarle- 
by Lieut.-Col. A. 


THE Roya INstTITUTION OF GREAT 
street, Piccadilly, W. ‘‘ Modern Artillery,” 
G. Hadeock (late R.A.). At 3 p.m. 


TUESDAY, APRIL 20rn. 


RONTGEN Soctety.—At the Institution of Electrical Engi- 
neers, Victoria Embankment, W.C. General meeting. Papers : 
“Late Radium and X-ray Burns,” by Dr. N.S. Finzi: “A 











LAUNCHES AND TRIAL TRIPS. 


KoOLGOoeEF, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of Archangel 
Moorman 8.N. Company, Limited, of Archangel ; dimensions, 
240ft. by 35ft.; to carry passengers and cargo ; engines, triple- 
expansion ; constructed by Swan Hunter, and Wigham Richard- 
son, Limited ; launch, March 30th. 

Scotia II., ferry steamer; built by Sir W. G. Armstrong, 
Whitworth and Co,, Limited, for carrying railway cars across 
the Strait of Canso from Nova Scotia to Cape Breton Island or 
the Truro-Sydney line ; dimensions, 300ft. by 50ft. by 20ft.; 
engines, two sets triple-expansion ; launch, Tuesday, April 13th. 








Contracts.—Halifax Corporation Tramways and Electricity 
Departments have placed a contract for their requirements 
during the next twelve months of lampholders, switches, &c., 
with Messrs. J. H. Tucker and Co., of Birmingham.—James 
Baldwin and Co., of Keighley, advise us that they have received 
an order from the ordnance factories, Royal Arsenal, Woolwich, 
for one of their automatic temperature regulators, the *‘ Iso- 
thermal” (electric control) valve for 3in. diameter steam main 
for a factory heating service, working at a pressure of 60 lb. 
per square inch, the range of temperature being between 
55 deg. and 65 deg. Fah. 


Roya. Soctety or Arts’ ALBERT MEepDAL.—In the absence 
in Canada of the President of the Society, H.R.H. the Duke of 
Connaught and Strathern, K.G., the Chairman of the Council, 
Colonel Sir Thomas H. Holdich, K.C.M.G., K.C.1.E., on Monday 
afternoon at a meeting of the Council presented the Society’s 
Albert Medal to Senator Guglielmo Marconi, G.C.V.O., LL.D., 
D.Se., “for his services in the development and _ practical 
application of wireless telegraphy.” The medal, which was 
instituted in 1863 to commemorate the Prince Consort’s pre- 
sidency of the Society, is awarded annually as a reward for 
“distinguished merit in promoting arts, manufactures and 
commerce,” 
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SOME NOTES ON WIND PRESSURE.* 


R. GRAHAM KEEVILL, Works Department, 


By Mr. 
Admiralty, 


Ir may be said that our modern knowledge of wind pressure 
extends backwards only so far as the destruction of the original 
Tay Bridge in 1879. On December 28th, 1879, whilst a train 
was on the bridge and a “ gale of exceptional severity was 
blowing ’’ one or more of the piers gave way, bringing down 
cleven 245ft. span and 227ft. span girders, precipitating the 
train and seventy-four people into the Tay. A Board of Trade 
inquiry was held, which showed that opinion among engineers 
ubout wind pressure was in a state of chaos. An endeavour was 
at once made by a Board of Trade Committee to put matters 
on a satisfactory footing. After examining wind records they, 
on May 20th, 1881, recommended :—‘‘ That for railway bridges 
or viaducts a maximum wind pressure of 56 lb. per square foot 
should be assumed for the purpose of calculation.’? This imme- 
diately came into force for railway work and was also adopted 
generally for structures on public works, although such adoption 
was purely arbitrary or specified in local by-laws. 

Much opposition was raised to this standard of pressure, 
because it was considered excessive and not justified by expe- 
rience of existing structures, As far as buildings are concerned 
the horizontal pressure assumed for designing has gradually 
heen reduced to the 301b. per square foot now often taken. 
‘Two questions of great importance arose, and these have since 


been practically settled by research, viz.:—(a) Were the wind 
velocities given by the anemometers then in use correct ? 
(b) What was the relation of wind velocity to wind 


pressure ? 

There are three methods for the measurement of wind : 
(1) Velocity measured by the Robinson anemometer. (2) 
Pressure measured by a pressure tube anemometer. (3) Pres- 
sure measured by a plate or board set face to the wind. 

Considering (1), the anemometer that bears his name was 
invented by Dr. Robinson in 1846 and is by far the most used 
of the various instruments which have been produced from 
time to time. It consists of four arms at right angles ; at the 
end of each arm is a hemispherical cup. This instrument 
measures direct velocity, and Dr, Robinson, after experimenting, 
stated that the velocity of the cups was one-third the velocity 
of wind for all instruments whatever their size. This is known 
to be a fallacy, with the result that practically all records prior 
to 1902 were incorrect and generally much too high, a fact which 
justifies the distrust shown by the experts at the Tay Bridge 
inquiry respecting the records quoted then. The discovery 
thet the factor 3 for the Robinson anemometer was incorrect 
is due to the experiments carried out by Mr. Dines and since 
confirmed by other authorities. These experiments consisted 
of placing anemometers on horizontal arms, which were rotated 
by means of a steam engine ; 14} revolutions of this ** whirler ” 
constituted half a mile of space, whilst great care was taken to 
ensure accuracy in the results. The number of turns of the 
whirler and the revolutions of the anemometers, both of which 
were counted automatically, determined the relation between 
the distance travelled and the revolutions of the anemometers, 





and thus the value of the new factor 2.2 was obtained. The 
outcome was that the Wind Force Committee of the Royal 


Meteorological Society in 1902 adopted the factor 2.2 instead 
of 3 for the standard Robinson anemometer. Thus when the 
old factor was used and the instrument indicated, say, a velocity 
of 60 miles per hour the use of the new factor reduced the 
velocity to 44 miles per hour. Converting these velocities into 
pressures by the formula P = 0.003 V2, the 60 miles per hour 
velocity gives 10.8 1b. per square foot, whilst the velocity of 
44 miles per hour gives a pressure of 5.8 lb. per square foot 

a very serious alteration, which doubtless explains the fact that 
chimneys, buildings, and bridges, which, by all the rules of the 
anemometers should have fallen down, are standing until to-day 
or meeting an honourable end by the hands of housebreakers. 
This rotating anemometer has one great disadvantage in that, 
owing to the inertia of the instrument, it does not record gusts 
of wind which may have a much greater velocity than the 
average values shown by this instrument. For instance, if the 
record is, say, 37 miles per hour it shows that the cups have 
passed through a distance of 37 miles in the hour ; at some part 
of the time they would be revolving faster than at others, but 
the record shows the average speed. 

Another type of instrument is the pressure tube anemometer 
invented by Mr. Dines. This instrument automatically records 
all the varying pressures of the wind, and consequently all gusts 
and lulls that occur during a gale whatever the velocity of the 
wind may be. The principles upon which the design of this 
instrument is based are that when the wind blows into the open 
horizontal mouth of a tube it causes an increase of pressure 
within it and in all air-tight arrangements connected with it. 
On the contrary, if the wind blows horizontally across the open 
mouth of the vertical tube the column of air within the tube 
rises and the pressure is reduced within it and in all air-tight 
arrangements connected with it. The great advantage of 
this instrument is that it not only gives a record of all phases 
of wind, but a practically perfect exposure can be obtained by 
mounting it on a high pole. 

The third type of anemometer is like the second type, a 
pressure recorder, and is in general use, although now practically 
obsolete. This type consists of a board or plate which by means 
of a weather vane is kept facing the wind. The back of the board 
is fitted with springs which keep the board up to its work, The 
wind acting on the face of the board drives it backwards, com- 
pressing the springs ; the pressure is then measured and recorded 
automatically by the movement of the board or the compression 
of the springs. This type of instrument has been in use for many 
years and, like the Robinson anemometer, the earlier forms 
recorded pressures which are now known to be erroneous and 
much too high. The cause of the high pressures recorded up 
to 60 lb. per square foot and over was faulty design and the 
momentum of the moving parts. The result has been that high 
pressures have been recorded and quoted by authorities, when 
as a matter of fact the actual pressure was something less than 
half those shown. This type of pressure boards was used at 
the Forth Bridge during its construction. 

When Sir B. Baker, in conjunction with Sir John Fowler, 
undertook the responsibility for this great structure it became 
necessary to ascertain as nearly as possible what would be the 
probable wind pressure on the bridge in the exposed position 
on which it is sited. He accordingly erected on the top of the 
Old Castle on Ine nage three anemometers ; the principal 
one was 30ft. long by 15ft. high, approximately the size of the 
side of a railway carriage of those days, erected vertically with 
its surfaces facing east and west, this direction being the most 
unfavourable from which the wind can strike the bridge. The 
board was hung in a frame and fitted with four springs at the 
four corners to adjust the board to its normal position. The 
movement of the board was communicated to the registering 
apparatus by means of wires. To ascertain to some extent the 
effect of small local gusts plates were fitted 18in. diameter in 
holes cut out of the centre of the board and at the top right-hand 
corner, and arrangements made to register the pressure on them 
separately. A circular plate with an area of 14 square feet was 
erected to face in the same direction and 8ft. away from the large 
board and provided with means for registering the pressure. 
The third was a revolving gauge also with an area of 14 square 
feet and fitted with a vane so that it always faced the wind. 
These anemometers, although giving good results, were not 
intended to give very accurate results, The records of the violent 
gales shown that the average on the large board is 0.565 of the 
average on the small gauge, and that the average on the large 








* The Concrete Institute. Abetrs act, 





board is 0.592 of the average on the revolving gauge. If we 
round these figures up we can say that the pressure on the large 
board is five-eighths the amount shown by the small gauges 
a figure to be remembered when considering the records from the 
small anemometers in general use and applying them in design 
of buildings of large exposed area. 

After the complet ior of the bridge five revolving gauges with 
a plate area of 14 square feet were fixed on the bridge and a 
continuous record was obtained. ‘These results from the Forth 
Bridge are interesting and valuable, in that they show records 
of an exposed position ana at considerable differences in height 
and width. From a consideration of them with other reliable 
information now available they appear to be high in value and 
to be influenced by gusts and possibly by some momentum 
of the plates of the anernometers. 

The most valuable information available respecting wind 
velocities is undoubtedly that given by Dr. Shaw in his report 
on the Beaufort scale of wind force, which is compiled from the 
records of the anemometers at various meteorological stations, 
This information shows the number of gales of wind exceeding 
37 statute miles in the hour, grouped according to the maximum 
hourly velocities recorded by Robinson anemometers. The 
point that is most striking after a study of the records is that 
pressures over about 12 lb. per square foot are rare. It must 
be borne in mind these records are averages, and that individual 
gusts would give higher pressures on small areas, 

When dealing with a building of large exposed area there is 
often a difference of opinion, in the absence of regulations, as 
to what wind pressure to adopt, é.e., whether the maximum 
average velocity or the greatest gust. There is little available 
information as to what may be termed the area of a gust, but 
it is considered to be comparatively small. In a well-designed 
and well-constructed structure it would appear to be good 
enough to take the maximum velocity and trust to the con- 
tinuity of the structure to distribute local gusts. 

Up to the present assumed wind pressures, which are un- 
doubtedly excessive, have been in general use for designing, 
and very safe structures have been the outcome; but with the 
advance of knowledge the very heavy structures now common 
will gradually give place to more scientific designs and a corre- 
sponding saving of material. New methods now being evolved 
will then become of the greatest importance. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, March 3lst. 

THE sources of the heavy demand for certain iron and. steel 
products are European war orders, the oil industry requirements, 
and shipbuilding needs. Only fragmentary details of foreign 
business reach the publie prints. Among many other orders are 
25,000 tons of barbed wire and 3000 tons of wire rods for France, 
plates for tanks and pipe lines in the Nipponen Japan oilfield, 
and orders from England and Russia. The Carnegie Company 
will roll 15,000 tons of plates for oil pipe lines in the Middle West, 
Shipbuilding orders are heavy, contracts for over 100,000 tons 
having been recently piaced in the various plate mills. The 
Pacific Coast region will take 20,000 tons. Orders for 20,000 
tons are pending in the East and in the Lake region. Two or 
three things point to a further advance in April on bars, plates 
and shapes-—possibly 1.20 and later 1.25. The greater amount 
of business is now in plates, wire, sheets, tin-plate, merchant 
bars, and pipes. The tone of the market is improving, not so 
much from what is being sold now, but because of anticipated 
broadening of demand later on. Full confidence cannot be 
restored until domestic trade conditions improve much. The 
Baltimore and Ohio Railroad will soon open bids on 12,000 tons 
of shapes for a bridge at Pittsburg. There are pigeon-holed re- 
quirements for enough steel to increase operating capacity fully 
10 per cent. There are rumours to-day of early orders for cars 
and locomotives. Many copper mines are increasing their out- 
put and others are getting ready to do so. Under urgent foreign 
orders electrolytic reached 15}, and may reach 16. The heavier 
domestic demand comes from manufacturers of war material. 














Tue Roap Boarp.—-During the months of January, February 
and March, 1915, the Road Board indicated additional advances 
to highway authorities amounting in the aggregate to £80,143, 
of which £71,449 was by way of grant and £8694 by way of loan. 
The advances made and indicated up to March 31st, 1915, less 
indications cancelled, amount to £6,034,447. Of this total 
£4,580,034 was by way of grant and £1,454,413 by way of loan. 
The formal grants completed, with the approval of the Treasury, 
during the last quarter, amounting to £190,852, were applied as 
follows :—Road crust improvements, £132,363 ; road widenings 
and improveme nt of curves and corners, £30, 720 ; road diver- 


sions, £2412; reconstruction and a of bridges, 
£1450; and new roads and bridges, £23,907. 
RaILs FOR THE PENNSYLVANIA RatLRoap.—There have 


recently been published in the Jron Age particulars of the new 
125 Ib. rail proposed to be used by the Pennsylvania Railroad 
in place of the existing 100 Ib. rail. It was originally proposed 
to have a 120 Ib. rail, but a little later the company decided to 
make trials of a 125 Ib. rail, the change being necessitated by the 
desire to have a rail which would have a moment of inertia as 
near 70 as possible. The new 125 Ib. rail is, of course, experi- 
mental in character, and various steel companies are now rolling 
small orders. The height is 6jin., against 5}}in. in the 100 Ib. 

section ; the width of the base is 54in., compared with 5in. 
The top of the head has a radius of 12in., instead of one of 10in. 
in the 100 Ib. rail, and the corner radii are ;‘;in. in each case. 
The fishing angles are 18 deg. for the head and 14 deg. for the 
base, compared with 15 deg. and 13 deg. respectively for the 
older rail. 


LEARN A TRADE.—In an attractive pamphlet just issued by 
Clayton and Shuttleworth, Limited, of Lincoln, the youth 
leaving school is urged to learn a trade instead of drifting into 
blind alley employments, and the advantages of engineering 
training are pointed out. ‘* The trained man can always com- 
mand remunerative employment. A further advantage is that, 
if necessary, the skilled man can turn to other forms of employ- 
ment, while the untrained man can never perform the work of 
the trained man. ... It is the ability to do things that tells.’ 
Needless to say, we agree with all this very heartily, and over 
and over again we have urged parents to have their boys taught 
some trade, no matter what, but engineering by preference, 
rather than put them into occupations which, however remunera- 
tive they may be at first, lead ultimately nowhere. The high 
position which Clayton and Shuttleworth hold need not be 
described to engineers, but to parents who are looking for 
works at which to apprentice their sons, and who are consulting 
our columns, we would say that they need have no hesitation 
in sending them to that firm. It is true no premium apprentices 
are taken and that all youths must work on the same level, but 
the boy who has had the advantages of a good education should 
soon be able to make a position for himself, and would find that 
in few respects was he worse off than if he had paid a premium. 
Many eminent engineers are opposed to the premium system, 
and very many lads go straight from technical colleges into 
works. “We understand that Clayton and Shuttleworth, Limited, 
will send a copy of this little book to all applicants and will 
supply full particulars about apprenticeship in their works. 





BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is icated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is without 
drawings. 

Copies a Specifications may | be obtained at the Patent-office Sale 
Branch, 25, South Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 
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STEAM GENERATORS. 


8531. April 4th, 1914.—Marine Borrer, R. Webster, Trigney, 
Ralston, Paisley, Renfrewshire. 

This boiler is fitted at its lower part with any suitable number 
of flues A leading into a common combustion chamber B, at the 
rear end, from the upper part of which a horizontal flue C leads 
the products of combustion towards the front of the boiler. In 


N°8531 








combination with these flues and first combustion chamber a 
second combustion chamber D is fitted within the boiler at 
the front end to receive the products of combustion from the 


horizontal flue C. From this second combustion chamber 
they are led by one or more series of small boiler tubes E,— 
March 24th, 1915, 


HYDRAULIC MACHINERY. 


19,779. September 15th, 1914.—Hypravtic 
J. Graham, Cragwood House, Horsforth, Leeds, 
Robertshaw, 8, Miall-street, Bradford. 

The central cylinder A has its piston B extending downwardly 
to a crosshead C while its pressure surface is at its upperend at D. 
To this piston is secured a rod E, which merely acts as means for 
varying the pressure area D, and is detachable so that it may be 
replaced by a rod of different dimensions. The cylinder A is 
constantly under the influence of the pressure water when in 
action, and when such water is admitted thereto it forces the 
piston B in a downward direction, so that by the crosshead C, 
having a connecting-rod E coupled to the lever F that actuates 
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the valve G pressure water is admitted through the pipe H and 
its continuation J to the cylinders K and L. The pistons of 
these cylinders have their surface M, N acted upon by the pres- 
sure water to force them in an upward direction. They extend 
to the crosshead P, to which rods Q, R are secured, to couple 
the crosshead P to the crosshead C. The pressure water acting 
on the larger area of the combined pistons will cause the piston 
B to ascend under the constant pressure acting thereon, by 
which means the water continuing through the extension 8 will 
be delivered at the desired pressure to the working surfaces of 
the rams that have to be operated.— March 24th, 1915. 


ELECTRICAL CONDUCTORS. 


19,878. September 17th, 1914.—-IMPROVEMENTS IN AND RELAT- 
ING TO MATERIALS FOR THE INSULATION OF ELECTRICAL 
Conpuctors, William Teggin, of 7, Woodbine-street, Moss 
Side, Manchester, and the London Electric Wire Company 
and Smiths Limited, of 7, Playhouse-yard, Golden-lane. 

This invention has for its object the provision of a new insudat- 

ing material, whose elements when combined and treated give a 

product having high insulating and moisture-proof qualities and 

not being subject to sudden combustion. In the drawing A is 

asbestos in the form of a continuous web fed forward from a 

roll B under the table C of the machine. Cotton C', preferably 

of long staple, is, after being treated to the necessary combing 
or carding process and carded out into a thin layer or sliver of 
the width of the asbestos sheet, fed forward to the delivery plate 

D. The combing or carding may be done on any well- known 

machine. The carding cotton falls on the web of asbestos at 

or approximately at the point C®, The carded cotton is fed 

forward at the same speed as that of the asbestos sheet. E is a 
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box containing rubber or other suitable solution which is fed in 
a film by the immersed roller F and the intermediate roller G 
on to a travelling belt H travelling round the rollers I I’ and I* 
at a suitable speed and presenting to the material at K a coating 
of the impregnating or proofing solution of the desired strength 
and consistency. An adjustable device M is provided to 
remove any excess of solution from the take-up roller and thus 
ensure the feeding of a film of solution of any predetermined 
even thickness to the belt H. Supplementary pressing rollers 
as M' M' may be employed for the more complete adhesion and 
incorporation or impregnation of the elements. For impregna- 
tion or coating or both it is found in practice that in the treat- 
ment of materials covered with ordinary thicknesses of carded 
cotton or wool or a mixture thereof the taost successful results 
are obtained by the application of a special solution described in 
the specification. Atter coating or impregnation the material 
under treatment is drawn forward by the pulling roller to a 


drying table N, where it may be subjected to the usual drying 
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methods before being cut up or wound on the roller O. The roller 
O is actuated from the common source of power. In the manu- 
facture of the insulating material formed of asbestos combined 
with manilla paper or paper made from wood pulp, hemp, flax, 
jute, or mixtures thereof, the same methods are followed, except 
that the use of the combing or carding machine is eliminated. 
In this manufacture a roll of manilla or other suitable paper is 
provided, and the sheets of asbestos and paper are fed or drawn 
forward from their respective rolls at the same speed, and in their 
travel over the table C the paper receives a predetermined 
coating or impregnation of solution from the tank E provided 
with rollers F and G and a device M. The sheets then travel 
together under the rolls I M', M'1', which press the solution 
into and incorporate it with the body of the paper and the 
asbestos. The upper drawing shows in elevation the conductor 
Q with the insulating material P wound on in spirals adhering 
to each other and to the conductor by the application of the 
adhesive usually employed for the purpose.— March 24th, 1915. 


VULCANIZING APPARATUS. 





13,348. May 30th, 1914.—IMPpROVEMENTS IN ELECTRICALLY- 
HEATED VULCANISING Apparatus, W. T. Henley’s Tele- 
graph Works, Limited, of 13 and 14, Blomfield-street, 


London Wall, E.C., and Henry Savage, of 77, Westecombe 
Park-road, Blackheath, S.E. 

The outer vessel A is supported on legs B B and surrounds the 
bottom, sides, and ends of the inner vulcanising vessel C, the 
resistance coils D being arranged in the space there between 
and adapted to be connected with a source of electrical energy 
The outer vessel A is adapted to be charged with a fluid such as 
oil, which is capable of circulation in the vessel as its tempera- 
ture rises, consequently the wax in the inner vessel C is gradu- 
ally heated without any risk of being burnt. In order that the 
temperature of the oil in the outer vessel A—and consequently the 
temperature of the wax in the inner vessel C—may be controlled 
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switches E E are provided and adapted to close a circuit through 
any desired number of coils D, which may be connected either 
in parallel or in series with one another or in a combination of 
beth. The parts are preferably made so as to be readily separ- 
able in order that access may be obtained to the coils, and the 
arrangement is such that there are no obstructions in the inner 
the whole of which is available for the accommodation 
of the article to be vulcanised. In order to support the article 
under treatment the ends of the apparatus are upwardly 
extended above the level of the inner vessel as at F F and 
provided with wooden cross-pieces GG. The apparatus is also 
provided with handles H H whereby it may he lifted readily, and 
the cock J to enable the oil to be run off.— March 24th, 1915. 


vessel C, 


LOCOMOTIVES. 


February 12th, 1914.—FrEED-waTER HEATING ON Loco- 
moTIvEs, G. and J. Weir, Limited, Cathcart, and W. Weir. 

A is the feed pump. B is the steam pipe to the pump. C is 
the suction to the pump from an atmospheric feed tank—not 
shown. The feed-water is discharged from the pump through 


3622. 
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the pipe D to the exhaust steam feed heater E. F is the engine 
exhaust pipe leading to the heater and G is the exhaust pipe from 
the pump, the pump exhaust also being employed in the heater. 
The water leaves the heater by the pipe H, which conveys it to 
the live steam heater J. This device consists of a valve K arranged 








on a spindle and loaded by means of a spring. The water 
issues from the valve in a conical spray, and in passing through 
the steam space in a finely-divided state gets heated by the 
steam to approximately boiling temperature before it enters the 
body of water in the boiler.—March 24th, 1915, 


ORDNANCE AND ARMOUR. 


4015. February 16th, 1914.—SuBMariNe Ming, G. E. 
16, Via Ludovisi, Rome. 

A is the mine, B the anchor, and C the cable connecting the 
anchor to the mine. The device D comprises a wheel having on 
its periphery a number of notches E. The wheel is loosely 
mounted in two curved guides F,G. The guide F is connected 
to the anchor cable and the guide G to a short cable H attached 
to the mine. The anchor cable C is provided with two deflect- 
ing plates J. In the event of the mines being trawled for, the 
trawling rope engages with the anchor cable © and travels in 


Elia, 
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contact with the cable until it engages with one or other of the 
notches E in the wheel D. The pull on the trawling rope then 
causes the wheel to rotate with the trawling rope still in the 
notch, where it is retained until the notch moves clear of the 
guide. The pull on the trawling rope then disengages it from 
the notch. The rope has thus passed from one side to the other 
of the anchor cable without materially disturbing the mine and 





without its presence being detected._-March 24th, 1915. 
MINES AND METALS. 
19,515. September 7th, 1914.—Jiceinc TrovcH AND LIKE 


Garforth, Syndale 
Stennard Works, 


CONVEYORS FOR USE IN MINEs, Sir W. E. 
Hall, Pontefract, and G. W. Bousfield, 
Wakefield. 

The cylinder A contains a piston connected to a piston-rod 
B. The latter carries a crosshead C in connection with and 
driving the actuating lever D, whose fulcrum is at E on a link 
F pivoted to the fixed support G. At points between © and 
E in the lever D provision is made for attaching the connecting- 
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rod H for imparting reciprocating motion to the troughing J. 
The fulcrum E is carried on a frame L placed on the floor of the 
mine and forming part of the frame M, which carries the com- 
pressed air motor A. Preferably the frame is made in two 
portions detachable at the points K, K and securely fastened 
together.——-March 24th, 1915 


MISCELLANEOUS. 


6970. March 19th, 1914.—IMPROVEMENTS IN OR RELATING TO 
SILENT AND BALANCED ELECTRO-MAGNETIC STEP-BY-STEP 
DRIVING AND SYNCHRONISING MECHANISM, PARTICULARLY 
APPLICABLE TO THE CON¢ROL OF A SYSTEM OF TIME- 
INDICATING Limits, Edwin Ernest Craig, of Tanera More, 
Hindhead, Surrey. 

X is the battery. S is a two-way switch controlled by the 
master clock, so that, preferably once in each minute, and for 
a longer or shorter number of seconds in that minute, connection 
is established with one of the two contacts marked X and Y. 
If in the first minute contact is made with contact X, then in the 
succeeding minute contact is made with contact Y, and so on 
alternately. This may be varied if it is desired to record longer 
or shorter intervals of time than one minute by arranging alter- 
nately a plurality of contacts for each main conductor. In 
the controlled clock four cores A and A! and B and B', forming 
with their exciting coils two complete electro-magnets, are 
mounted concentrically and symmetrically on a common base- 
plate made of iron or other suitable material. Between these 
electro-magnets an armature M on a vertical shaft D is free to 
revolve. Attached to the armature are horns extending about 
80 deg. from the centre line of the armature and projecting in 
the direction of rotation. The cross-sectional area of the horns 
preferably increases from the leading point and is defined by a 





contour increasing both in a radial and an axial direction. The 
windings of the cores A and A! are connected in series and are 
therefore energised at the same time when the master clock closes 
the contact X. Similarly the windings of the cores B and B! 
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are in series and are energised when the master clock closes 
contact X. C is the *‘ common return ” wire. The method ot 
driving the controlled clock is shown in the lower illustration, 
March 24th, 1915, 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents, 
which right, when acquired, can be retained after the war, 
and is specially compiled for THE ENGINEER by Lewis Wm. 


Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 


the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy — 
the law does not apply. 


On each of the patents given below £56 have been paid 


in renewal fees. 





No. 27,713/04.—Electric lamps ; incandescent lamps. Fila- 
ments of osmium and other materials which are brittle when 
cold are bent into shape while heated to incandescence in a 
reducing atmosphere. In the case of a light reducing gas, such 
as one containing much hydrogen, the operations are carried 
out in a tubular vessel open below, through which a current ot 
the gas is passed downwards. If a heavy reducing gas is em- 
Er. the opposite arrangement must be adopted. Deutsche 

Gasgluhlicht Akt.-Ges. (Auergesellschaft), Berlin. 

No. 27,714/04.—Electric lamps ; incandescent lamps. Fila- 
ments are united to leading-in wires by fusing the latter over 
them, in an inert atmosphere if necessary. Deutsche Gasglul- 
licht Akt.-Ges. (Auergesellschaft), Berlin. 

No. 27,755/04.—Counting apparatus. In counters, 
particularly applicable to electric meters, the period during 
which each of the counting wheels is intermittently moved 
forwards is increased by the use of segmental toothed wheels, 
for the purpose of rendering the motion smoother and avoiding 
jamming.—-Aron, H., and Runge, O., Germany. 

No. 27,870/04.—Paper ; coloured paper. Relates to the 
manufacture of irregularly coloured paper. At a suitable part 
of a paper-making machine, where the pulp is appropriately 
dilute, such as between the knotter and the sluices, above the 
breast roller, dye solutions are supplied continuously or inter- 
mittently from vessels on to the pulp. The dye solutions are 
distributed in the pulp by reciprocating the dye vessels laterally 
by regulating the supply of water to the admission box, by 
providing an additional supply of water by means of a spray 
pipe extending beneath the wire cloth, or by causing the pulp 
to flow over weirs. Farbwerke vorm. Meister, Lucius and 
Bruning, Germany. 

No. 27,916/04.—Tell-tales for checking watchmen, c. 
Relates to locking apparatus, for watchmen’s electric controls 
and the like, which prevents over and under winding the clock- 


more 


work mechanism. Hindersin, H., Berlin. 
No. 28,060/04.—Superheaters, steam. In superheaters of 


the kind described, in order to facilitate the insertion and removal 
of the superheating tubes, they are continued into the smoke 
box, and then bent back towards the tube plate, thus allowing 
them to be connected to the cover of the steam chamber, which 
is easily accessible from the smoke-box door. Schmidt, W., 
Germany. 

No. 28,154/04.—Electric lamps ; incandescent lamps.  Fila- 
ments and the like are made from refractory metals, by means 
of their colloidal solutions, which are obtained by Bredig’s 
Wright’s, Wedeking’s, or any other method, The first-named 
method consists in forming an electric are in a non-conducting 
liquid between roughened electrodes of the metal. Kuzel, H., 
Vienna. 

No. 28,467/04.—Electric lamps; incandescent lamps. The 
filament is held by metallic supports, the ends of which are fused 
around the filament by an electric arc for instance, and allowed 
to cool quickly. The fusion is preferably performed in a suitable 
gas. Filaments so supported may be in the form of a single 
loop or of several straight filaments supported and connected 
at their ends or of a multiple loop. Deutsche Gasgluhlicht 
Act.-Ges., Berlin. 

No. 28,532/04.—Washing, classifying and drying coal. Fine 
coal, after being washed and separated, is delivered on to a 
band carried on rollers, the larger pieces falling first and forming 
a layer on the band, on which the finer coal is afterwards de- 
posited. The bed of coal acts as a filter, the very fine coal slime 
being returned for further treatment, and the water drained off. 
The band sags between the rollers, and the consequent altera- 
tion of direction at the rollers breaks the bed. Kupper, H., 
Germany. 

No. 28,966 /04.—Gas producers, The grate of a gas generator 
is mounted upon a rotating water trough in order to prevent 
the fuel from caking. The body of the generator is mounted 
rigidly upon supporting brac kets and is cooled by a water 
jacket, the lower end of which dips into the trough. The trough 
is mounted on balls and may be rotated by means of a worm 
wheel which gears with a ring of teeth. The grate is formed of 
a tower-like arrangement of rings which are provided with 
lateral air openings and may be elliptical or polygonal in shape. 
Kerpely, A. von., Vienna. 

No. 29,019/04.—Rock drills, &c. In a percussive rock drill 
or the like actuated by fluid pressure, the supply of pressure 
fluid to the piston is controlled by means of a ball valve which 
alternately opens and closes one of two ports leading to opposite 
ends of the cylinder.—Flottmann, H., Germany. 
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ENGINEERING PROSPECTS IN TURKEY. 
(By a Special Commissioner.) 
No. II.* 


In connection with the important port of Alexan- 
dretta, it had long been determined to improve the 
harbour, so that the branch line of railway linking 
up that port might have every opportunity of justi- 
fying its construction. The contracting firm is 
rench—La Société du Port de Haidor Pacha. The 
survey was completed as far back as 1912. The 
wall, of which only a _ portion has _ been 
jinished, will be 3000 metres long, the enclosed har- 
bour having a length of 1800 m. with a maximum 
depth of 10m., while the entrance will be 180m. 
wide. The design, however, embraces a much wider 
scope; in fact, it allows for a second and 
larger quay on the outside, which would have a 
jength of 4 kiloms. In addition to the dock and 
wharf structures there are to be eight coal ware- 
houses, each measuring 40 by 10m., with a total 
capacity of 120,000 tons, built upon the outer quay ; 
and seven warehouses on the shore dock for the storage 
of merchandise, each to measure 20 by 35m. A 
new custom house and an administration building 
for the port company and several other edifices 
are also called for. An immense output of dredging 
will be necessary; part of this has already been 
carried out by means of a German dredger which was 
purchased in September of 1913—it should have been 
delivered in the preceding June, but the Teutonic 
manufacturers were unable to comply with the 
terms of their contract and escaped without the 
imposition of any kind of penalty. The stone used 
in the construction of the various buildings is brought 
from a mountain situated about two miles distant, 
while the sand is gathered from the seashore. All 
other construction material has been imported, since 
the country produces absolutely nothing else that 
can be utilised. 

A harbour at Cozlan—a place of some importance 
situated at a distance of three kilometres from, and 
to the west of, Zongouldak—is an enterprise in French 
hands, but it is questionable whether it will now see 
completion. The original concession was granted by 
the Ottoman Government as long ago as March 5th, 
1912, the concessionaire being given the option, 
under equal conditions, to construct a railway con- 
necting the Kilimli mines with the sea. 

It is possible that one of the earliest enterprises 
undertaken by foreign capital in the ‘“* New Turkey ”’ 
will be the construction of the dock at Ismid, to which 
reference has already been made, by the Vickers, Arm- 
strong and Co. group. Another equally distinguished 
firm, Schneider and Co., was about to undertake a 
number of harbour improvements upon behalf of the 
Ottoman Government. It was, however, violently 
and successfully opposed by German interests, and 
nothing came of the negotiations, notwithstanding 
the fact that elaborate plans had been prepared at 
considerable expense. Under different auspices these 
plans may yet prove fruitful. 

At the time that the Vickers, Armstrong group 
obtained from the Turkish Government the concession 
for the reorganisation and working of all the Turkish 
dockyards and arsenals for a period of thirty years, 
it was supposed that an excellent piece of enterprise 
had been secured. And, indeed, so it would have 
proved but for the prevailing condition of things. 
The British group represented by the Vickers, Arm- 
strong interests seemed to be on the high road to 
prosperity when the collapse came, and this notwith- 
standing the long-withstood and persistent opposition 
from Teutonic quarters. In future this will be 
eliminated, and it is possible that the British firms 
concerned will be able to pursue the even tenour of 
their way without further trouble or interruption. 

Had political events in Turkey taken a different 
and less sinister form there would have been by now 
under construction, and carried a long way towards 
completion, a line of railway leading from the Dar- 
danelles to Smyrna—two places very much in the pub- 
lic eye at present. This railway would have to be 
provided with a branch to Kara Bigha, which also has 
figured in recent military dispatches. The line 
starting from the Dardanelles would have touched at 
Aivodjik, Edremid, Bourhanié, Aiivalik, Dikili, and 
Ali-aghe, with a terminus at Karchi-Yaka (Smyrna). 
The concession, which was granted to the French 
company, La Société des Entreprises ]’Omnium, 
authorised the entire undertaking, including the erec- 
tion of quays at the Dardanelles. The railway line 
would have been between 450 and 500 kiloms. in 
length, but was to enjoy no kilometric guarantee. 
Nevertheless, one-third of the net receipts were to be 
paid over to the Ottoman Government. It is now 
doubtful if the line will be constructed ; but, if so, 
it will be upon terms much more favourable to the 
builders than would formerly have proved the case. 

One of the most important concessions obtained by 
the German interests from the Turkish authorities 
was that for constructing the Bayazid-Chichli electric 
railway—an underground scheme having great possi- 
bilities. Originally this enterprise was to have been 
French, the idea having arisen with an important 
group of Paris financiers, who were quite prepared 
and able to carry it through. But with the fall of 
the ministry which had favoured it, and the entrance 
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into power of a new pro-German Public Works Minis- 
ter, French interests were overthrown and the 
German group—represented by Herr Huguénin, 
director of the Anatolian and Baghdad railways— 
gained the victory. This railway, which may now 
be de-Germanised and become a conjoint Franco- 
British enterprise, would run from Sultan Bayazid on 
to the heights of Stamboul, to Pancaldi, above Pera, 
crossing the Golden Horn on a bridge to be built not 
far from the new Galata Bridge. From Pancaldi the 
main line would be continued to Chichli. A secondary 
line would extend from Bayazid to Yeni-Capon, on 
the sea of Marmora, while other branches would follow 
the shore of the Golden Horn to Eycoub and the shore 
of the Bosphorus to Dolmabagtché. According to 
the German concessionaire’s promise, this enterprise 
was to have been completed within a period of four 
years and the remaining branch railway lines within 
ten years from the date of the promulgation of the 
concession (January 30th, 1913). 

’ Another German-held concession, which will now 
have to be abandoned or transferred, is that of the 
electric railway from Galata to Roumeli-Fener. This 
was secured by the Ganz (German-French-Austrian) 
group, and work was to have been commenced in 
March, 1913, but, owing to the Balkan war calling away 
most of the available labour, permission was sought, 
and obtained, to postpone the beginning of the work 
until March, 1914. Nothing, however, beyond com- 
pleting the surveys and plans was accomplished, 
and now the work is in abeyance. 

The French had a strong hold upon Turkey as a 
field for engineering enterprise, many millions of 
francs having been invested in works of one kind or 
another in the Ottoman Empire. La Société des 
Docks et Ateliers du Hauts Bosphore (Stenia), for 
instance, had immense interests, its original conces- 
sion dating from 1911. This concern owned three 
floating docks and several large marine repair shops, 
and it had undertaken a number of important engi- 
neering contracts for the Turkish Government, 
always at remunerative prices. It had, on its side, 
placed valuable orders for machinery with Belgian 
firms, while other orders have been distributed in 
Germany, England, France and the United States. 
Just before the war broke out important orders were 
about to be placed for lighting machinery, pneumatic 
tools and quantities of lathes and drilling machines. 
All of these things will still be required, for both the 
Société des Docks et Ateliers and the affiliated com- 
pany, the Société Dyle et Baealan, are purchasers of 
this kind of equipment. British manufacturers of 
such specialities would therefore do well to get into 
communications with these firms. 

It will come as a great disappointment to the 
Germans that the Ottoman Government should have 
determined not to make its new Capital at Konia 
when it is finally compelled to leave Constantinople. 
The Teutons have expended immense sums of money 
upon irrigation schemes there, the whole plain having 
been recovered by a German company—the Konia 
Plain Irrigation Company of Frankfort-on-the-Main 
—which began work as long ago as 1908, by construct- 
ing a dam and weir at the south-eastern extremity of 
the Beyshehir Lake; it was upon the point of 
transferring its holdings to the Turkish Government 
when the European war broke out. The cost of the 
whole undertaking has exceeded £1,000,000. The water 
was taken from two large lakes estimated to contain 
500,000,000 cubic metres of water available for 
irrigation purposes. The flow of water is about 12 
cubic metres per second, and it is regulated by locks 
and sluices so that it can be diverted to the various 
channels as desired. 

Smyrna, a city of locks, now so much _ before 
the public eye on account of its bombardment by the 
Allied navies, will offer special inducements to foreign 
contractors when once it is relieved from the yoke of 
Ottoman rule. The town has already derived con- 
siderable benefit from the British-owned railway 
known as the Ottoman, which runs to Aidin, while 
in January of 1913 the British firm of Warren 
Brothers and Co., of Middlesborough, secured the 
contract to provide the electric lighting of the largely 
populated suburb of Bouje. The work was carried 
out with great expedition and success, the British 
firm securing an excellent reputation for the gene- 
rally high quality of its material and workmanship. 
The generating station consists of two engines of 
British make run on oil fuel; they supply light to 
the streets for fifteen lamps of 300 candle power each 
and forty-five lamps of 50 candle power each. 

The British railway officials in Smyrna, connected 
with the Ottoman Railway to Aidin, have equally 
helped to popularise British-made railway plant, 
machinery and appliances; their own admirably 
arranged workshops contain little else than British- 
made equipment, and this serves by its completeness 
and efficiency to stimulate the enthusiasm of native 
buyers. There is always a number of local engi- 
neering firms stocking certain English goods, but they 
would seem to have received little encouragement 
from home manufacturers to push their various 
specialities. None the less they are open and willing 
to act as the agents of British houses, which would 
do well to look into this matter as soon as circum- 
stances prove propitious, for there is undoubtedly 
valuable trade to be done here, in almost every class 
of agricultural machinery, light railways, mining 
tools, implements and small electric plants. Flour 





machinery is also likely to be in request later on, 
several mills having already been erected, while 
others are in contemplation in the Dara-Gatch indus- 
trial district, a very flourishing part of the country. 

The greatest trade opposition in Smyrna has come 
from French interests, although German influence 
has long been at work against British enterprise. 
While the Smyrna-Cassaba-Prolongement railway 
forms part of the powerful French system which owns 
the line from Smyrna to Kara-Hissar, where the 
Baghdad line is joined, the Germans secured a con- 
cession over a territory of which they will now pro- 
bably have no opportunity of making use. They 
also had secured a concession for joining up the San 
Sighirlik railway running across the plain of Broussa, 
which, when completed, would afford free access to 
the sea. This line is already linked up by a short 
French-built but German-owned line to Moudania. 

Some years ago an Englishman secured a concession 
for an extensive electrical tramway installation at 
Smyrna, but having little faith in the honesty of the 
people destined to patronise it, and still less in the 
bona fides of the Municipality which was to control 
it, he very shrewdly sold out his interests to a Belgian 
company, whose experience has since proved dis- 
couraging in the extreme. No doubt, in due course, 
when Smyrna emerges (more or less damaged) from 
the Allies’ shells now falling upon its houses and 
streets, this tramway concession may prove practi- 
cable and even profitable. It is granted for a period 
of forty-five years but its life thereafter can be ex- 
tended. There already exists one Smyrna tramway 
system, that belonging to the Belgian company 
established in 1903 by Messieurs Tissot et Guiffray 
and known as Le Société des Tramways des Quais de 
Smyrne. It works two different lines, one—which it 
owns—running from the Konak to the Ottoman 
Railway Company’s station at the Point, a distance 
of about 4000 yards; the other, from the Point to 
Halka Bounar—a distance of 2000 yards—belonging 
to the Smyrna Municipality. 

There will be required for Smyrna several bonded 
warehouses of steel construction, and it is understood 
that the Smyrna Quai Company will be ready to 
place contracts as soon as political conditions allow. 
It is proposed that the system of the Egyptian bonded 
warehouses, which have given very good results, shall 
be adopted. The construction of these warehouses 
may all be undertaken by British firms it they care 
to interest themselves. Even the concession to build 
and work the warehouses will be thrown on the 
market, for it is not actually certain that the Quai 
Company, which holds the concession, will be dis- 
posed or able to work it. The Company is believed 
to be open to deal with any responsible British 
concern which may desire to acquire a transfer of 
the concession. 

Macedonia, likewise, offers perhaps as fine an oppor- 
tunity for British engineering enterprise as any part 
of the Near East. The country is particularly 
suitable for commercial development now that the 
political situation, so long in a hopeless condition 
due to Ottoman misrule, may be regarded as about to 
be settled. Macedonia has been richly endowed 
with those natural elements bearing upon industry, 
agriculture and commerce, if carried out upon a wide 
and comprehensive scale. There are splendid rivers, 
wide lakes, dense forests and many green, fertile 
plains, all awaiting the hand of man to develop and 
utilise them. 

When once the fiend of war has fled, and peace— 
lasting peace with no incendiary left capable of again 
breaking it—descends upon the riven lands, numerous 
plans and projects will be forthcoming to transform 
the country into a hive of industry. Foreign engineers, 
contractors and financiers are by no means ignorant 
of the opportunities presented, and already there are 
evidences of much animation and keen speculation 
among them. There is, however, an abundance of 
room and scope for all and everyone possessed of 
enterprise and energy and the necessary funds to’ 
put these opportunities to advantage. 

The one desideratum in the great territory known 
as Macedonia is that of water, since a regular and 
easily available supply is absolutely necessary in 
connection with the several schemes for the develop- 
ment and exploration of the country. There is, for 
instance, what is known as the Vardar scheme, 
having for its object the irrigation, drainage and 
reclamation of the enormously wide upland country 
and valley falling into the Gulf of Salonika. Some 
twenty years ago a distinguished English hydraulic 
engineer, now dead, made a complete survey of this 
territory at the request of a certain very wealthy 
Turkish Bey, who considered, but never commenced, 
a project involving an outlay of nearly ££1,000,000 
for its development. The original survey alone cost 
£E10,000. The scheme embraced the drainage and 
reclamation of the entire Vardar valley, parts of which 
are already under cultivation, and the development of 
the towns and districts of Yenidge, Vardar, Niantra, 
Karaferia and Vodena. Much of the country is, at 
present, now useless marsh-land, but well drained, 
it would offer a fine soil on which could be 
grown crops of great richness. To deal effectually 
with this undertaking, and to make it permanently 
productive, a great engineering scheme was elabo- 
rated. Floodings from the Vardar River during the 
heavy seasonal rains were to be prevented by means 
of a deep cutting, about nine miles in length, carried 
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out at the lower end of the valley ; an embankment was 
to be built on both sides of the river for about 24 miles, 
the outlet being dredged for the draining of Lake 
Yenidge ; while channels were to be provided for the 
irrigation of some 50,000 feddans (acres) of rich 
agricultural land situated partly on the eastern and 
partly on the western side of the Vardar River. 
These were independent of other works of navigation 
destined for the transport of agricultural products 
from the inland to the port of Salonika. 

"The whole of the drainage and irrigation work was 
to be effected by means of gravitation, no pumping 
station being provided for ; this would have simplified 
the cost considerably. An estimated sum of £250,000 
being needed, according to the plans and estimates 
now in existence, to carry out the scheme to a satis- 
factory and reproductive conclusion. It was pointed 
out that similar projects had been tried and found 
immensely profitable in Egypt and the Sudan, and in 
some parts of British India. What has proved 
feasible and remunerative in these countries should 
certainly be equally favourably in the Near East. 
Here, then, exists one enterprise awaiting the attention 
of some speculative capitalist. It is, however, but 
one among many that will offer themselves in the same 
part of the world when peace returns. 








BELT DRIVING. 
By H. T. MILLAR. 
No. L 

Mucu diversity of opinion exists between authorities 
on the subject of belt driving. This diversity concerns 
not only such questions as the allowable stress for lea- 
ther, or the safe stress for belt fastenings where varia- 
tion may be looked for, but also such factors as the in- 
fluence of centrifugal force and the allowable value of 
the coefficient of friction. It is proposed, therefore, 
to collect here some of the published data and to 
review it. 

: T uw 

It is well-known that the formula — =e" con- 
necting the tight and slack sides of a belt, though 
admirable as a text-book equation, does not com- 
pletely represent all conditions It is not, of course, 
a matter of theory versus practice, but of incomplete 
statement. That is to say, the relation of T to T, 
is not independent of the belt velocity and the pulley 
diameter, as might be inferred from the formula. It 
is dependent on a number of variables and many of 
these are interdependent. 

The three main factors influencing the maximum 
transmitted horse-power are the coefficient of friction, 
the allowable effective tension, and the allowable 
belt velocity. Each has a number of functions, 
the coefficient of friction, for example, is dependent 
on (1) the allowable limit of slip, (2) on the condition 
of the belt, 7.e., whether it be treated with a dressing 
or not, (3) on whether the load be steady or fluctuat- 
ing, (4) on the diameter of the pulley and the stiffness 
of the belt, and (5) on the imperfect elasticity of 
leather. Similarly the maximum allowable tension is 
dependent on (1) the quality of the leather, (2) the 
permanent stretch, (3) on the strength of the belt 
fastenings, and (4) on the imperfect elasticity of 
leather, which affects the allowable stress of high 
speeds. 

The diversity of view as to the allowable effective 
tension is remarkable. W. Lewis (“‘ Proceedings,”’ 
A.S.M.E., Vol. VII.) suggests an effective tension of 
60 lb. and 40 lb. per inch width for a single belt, ce- 
mented or laced, respectively. F. Taylor (‘‘ Proceed- 
ings,” A.S.M.E., Vol. XV.) fixes the maximum effective 
tension at 42 lb. per inch of width, but this for a 
double and not a single belt. Neither suggests a 
variation either with pulley diameter or with velocity. 
Grashof mathematically determined the influence of 
centrifugal force and suggested a constant initial 
tersion, incurring, of course, a decreasing tension 
with increasing speed. The effective tension being 
totally absorbed by centrifugal force at a velocity of 
50 m. per sec. (say, 9840ft. per min.). 

Roper suggests an effective tension dependent on 
pulley diameter, but independent of the speed, believ- 
ing that at ordinary speeds the influence of centrifugal 
force is less than the uncertainty in the strength of 
the leather and of belt fastenings. Almost all the 
later investigators have included the pulley diameter 
as a function of the effective tension. Roper doubles 
the effective tension for an increase of pulley dia- 
meter from 500 mm. (19-6”) to 1000 mm. (39- 3’). 
Hencken increases the allowable effective tension 
with pulley diameter, but makes an allowance for 
centrifugal force, reducing the effective tension with 
increase of speed. Bach and also Gehrckens include 
pulley diameter as a function of effective tension, but 
do not accord it so great an influence as some others. 
Both Bach and Gehrckens also make belt velocity a 
function of allowable effective tension, but unlike 
the previous investigators, who considered only the 
influence of centrifugal force, both Bach and Gehrekens 
allow an increasing tension with increasing velocity. 

We may consider generally the conditions govern- 
ing belt driving. As is well-known, a leather belt is 
neither inelastic nor perfectly elastic. An inelastic 
belt hung over pulleys would hang in a catenary 
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with a tension of T= — at the centre 
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point. If both pulleys were driven so that the belt 
ran idly, then the tension at any point would be in- 
creased by the centrifugal force T,, and since the belt 
is assumed to be inelastic no lengthening would take 
place. The centrifugal force would not alter the 
catenary in any way. Indeed, in any system of links 
centrifugal force tends to preserve any peculiarity of 
shape. This may be remarked in the hand chain of 
a pulley block when the load is dropping under its 
own weight. Any kinks or bulges which the chain 
may be given are preserved by the action of centri- 
fugal force. The pressure on the journals would not 
be influenced by the centrifugal force. 

We may now consider an elastic belt. If a belt be 
placed over two pulleys, which are then moved apart, 
the belt is subjected to a uniform stress T,, repre- 
sented by the shaded area, Fig. 2. The reactions at 
the journals equal 2 T;. If now the belt be run with- 
out load part of the initial tension T, is absorbed by 
centrifugal force T., which is also uniform. The pres- 
sure at the journals is decreased by the centrifugal 
force, and equals 2 T, = 2 (T, — T.). If the centri- 
fugal force be equal to the initial stress there will be 
no load on the bearing. The conditions are shown 
diagrammatically in Fig. 3. Now, if a load be thrown 
on the belt, the conditions are as indicated in Fig. 4 
The tension on one side is increased to T and on the 
other side is decreased to T,. We have assumed the 
belt to be perfectly elastic, the extension dL, therefore, 
onthe tight side would be equalled by the shorten- 
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ing d L on the slack side, and the final length would 
be equal to the initial length. This relative lengthen- 
ing and shortening of the tight and slack sides would 
have an effect on the loss from slip. It is obvious that 
at any point in the path of the belt the same volume 
of belting must pass in unit time. The velocity of 
the tight side of the belt must therefore be greater 
than that of the slack. That is to say, if the differ- 
ence in tensions on the tight and slack sides is such 
that the tight side is lengthened 3 per cent. more 
than the slack, the velocity of the tight side must 
be also 3 per cent. greater. If in Fig. 5 BA be the 
slack side, with a velocity of V feet per min., and 
A! B! the tight side with a velocity of V + d V feet 
per min., the belt in passing from A to B and from 
A! to B' must respectively lose and gain velocity. 
In other words, in passing round the pulley from the 
higher tension T to the lower tension T, the belt 
loses part of its extension. Since every point on the 
pulley run has the same velocity, this change in the 
velocity of the belt incurs a slipping, or better, a 
creeping of the belt on the pulley. 

It will be seen later that this creeping effect is not 
necessarily spread over the whole surface between 
A and B, and this fact has some bearing on the law 


-~ r: Though the change in velocity of the 
2 

belt, and consequently the creep, is proportional to 

the extension, it must not be assumed that these are 

proportional to the tensions on the respective sides 

of the belt. Due to the imperfect elasticity of 





leather, the extension does not at high speeds follow 
the rapid alterations of stress. 

It should be noted here that the belt slip is of two 
different kinds. That which we have just denoted 
by the word “ creep,” i.e., the necessary slipping of 
the belt on the pulley due to its extension and con. 
traction while passing round the pulley periphery 
and the ordinary sliding between the pulley and the 
belt due to insufficienc y of frictional coefficient. The 
kT. 

E* 
follow a straight-line law if E, the coefficient of elas. 
ticity, were constant. It is known, however, that 
E is a function of both the total and the effective 
tensions. The results lie on a curve. 

Whilst discussing the changes in belt velocity, 
another aspect must be noted. In his experiments 
A. Fieber (Z. d. V.d.1., Jahrgang, 1909) found that 
the belt velocity varied throughout both the tigh: 
and the slack side. Running a belt of pure rubber, 
6 mm. thick, with a nominal velocity of 5 m. (16ft. 4in. 
per sec., he obtained quite different velocities along it x 
length. Fig. 6 shows clearly belt creep and the 
velocity losses due to it, also the interesting fac; 
that the change in the velocity and extension of the 
belt was not proportional round the are of contact. 
This feature is noteworthy because it) probably in. 
volves variations in the coefficient of friction. With 
leather belting, however, the effect is probably noi 
great enough to be of practical importance. But 
what is primarily to be noted is the increase in bel: 
velocity along the tight side from 5.16 m. to 5.38 m. 
per sec., and along the slack from 4.68 m. to 4.79 1m. 
per sec. This involves some force within the bel: 
in addition to the tension. If we consider a particle 
travelling within the belt around the driven pulley |} 
it will be seen that it undergoes an acceleration from 
a velocity 4.68 m. to one of 5.16 m. per see. The 
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resultant force is additional to the tension, and pro- 
duces a corresponding acceleration which increases 
the velocity to one of 5.38 m. per sec. at the point 
of contact with the driving pulley. A similar effect, 
though reversed in its influence, is also to be seen on 
the slack side. Of course these experiments are only 
illustrative. In a leather belt the extensions and 
resultant accelerations are obviously much smaller. 
The fact that they do exist has been confirmed by 
experiments, however (see Z.d. V.d.J1., Jahrgang, 
1909, S. 1642). The belt here had a nominal velocity 
of 20m. per sec. and the actual velocities as given 
in Fig. 7. This variation in velocity has more than 
academical interest. The waves and _ oscillations 
which, according to Mr. Taylor, are so destructive to 
belting, are probably due to this influence and to 
elastic hysteresis. Herr Geo. Duffing has analysed 
this question mathematically (Z.d. V.d. J., 1913). 
He concludes that a leather belt possesses elastic 
hysteresis in a high degree, and that the tension 
depends not only on its momentary stress, but on 
its previous condition. A complete investigation 
into these conditions is not possible ; comparisons 
can only be made between the conditions of completely 
elastic and entirely inelastic belts. 

The conditions of contact between the belt and the 
pulley are complex, especially in high-speed belts. 
It is natural, therefore, that the coefficient of friction 
of a running belt is not the same as the static friction 
between the two. This has been confirmed by 
experiment. A coefficient determined under static 
conditions is much too low. And this is the basis of 
many formule for the capacity of belting. Herr 
Kammerer (Versuche mit Riemen und Seiltrieben 
Mitteilungen iiber Forschungs-Arbeiten Heft, 56-57) 
investigated this matter and found the coefficient 
under static conditions varied from .2 to .27 for 
double belt and from .3 to .45 for a single belt. The 
method of test was simple. The belt was stretched 
between two pulleys. One was fixed and the other 
provided with a lever arm, which was weighted until 
movement took place. Quite a lot of incorrect 
conclusions could be obtained for working conditions 
from the above results on the assumption that work- 
ing conditions were similar. According to Mr. W. 
Lewis the coefficient of friction under working con- 
ditions may vary from .25 to 1.0, and a coefficient 
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as high as 1.67 was obtained temporarily, that is 
to say, it accompanied a sudden increase in tension 
on the tight side of the belt. Herr Kammerer 
obtained under working conditions maximum co- 
efficients varying from .5 to .8. These are lower 
than those of Mr. Lewis, the reason being that the 
slip of the belt was kept much less. In the Kammerer 
experiments it was practically limited to what we 
have termed ‘‘ creep.” 

We have considered the case of both an inelastic 
and an elastic belt, but a leather belt is neither in- 
elastic in the sense of being incapable of deformation 
nor is it truly elastic. Mr. W. Lewis (A.S.M.E., 
Vol. VII.) tested a leather strip lin. square section, 
g2in. long. He found that the leather extended jin. 
when its load was increased from 100 Ib. to 150 lb., 
and only jin. for an increase from 450 Ib. to 500 lb. 
The extension for 500 lb. was only 1}j}in. These 
measurements were taken immediately after the 
loads were applied, the more gradual deformation 
therefore excluded, and the extensions of the same 
order as would obtain with a belt under working 
conditions. 

The variation in the coefficient of elasticity intro- 
duces modifications into the generally-assumed 
theory of belting. It is usually assumed that T and 
T,, the tensions on the tight and slack sides of a belt, 
are together equal to twice T,, the initial tension. 
This would be true for an elastic belt. It is not the 
case, however, since E, the coefficient of elasticity 
of the belt, varies with the load. A decrease of 
tension on the slack would not produce the same 
amount of deformation as an equal increase of tension 
on the tight side The increase in length on the tight 
side would be less than the decrease on the slack 
the sum of the working tensions above the 
side. The chief result of this variation is to raise 
initial tensions. This was clearly shown by Mr. W. 
Lewis. Commeneing with initial tensions of 100 lb. 
on each side, a belt was first run at an effective 
tension of 100 Jb. The resultant tension on the tight 
side was 155 lb., with 55 lb. on the slack, the sum 
210 Ib. being 5 per cent. greater, of course, than the 
initial tension. With higher effective tensions the 
increase in the total working tensions rose. When 
the effective tension was increased to 220 lb. the 
tension on tight side was 245 lb. and on the slack 
side 25 lb. The sum 270 Ib. was, of course, 35 per 
cent. greater than initial tensions. On the removal 
of the load, however, the sum of the tension dropped 
to 180 lb. This decrease of 20 lb. between the final 
and initial tensions is a result of the imperfect elas- 
ticity of the belt. Now that we have reviewed the 
general conditions of belt driving, it is probably 
advantageous to consider the matter under separate 
headings. It should be remarked here that the size 
of the belt has some influence on its behaviour, and 
that the conditions for a wide belt are not completely 
those of a narrow one. The experiments of Herr 
Kammerer were made with belts larger than those 
tested by the majority of the investigators. The 
single belt was 375 mm. by 3 mm. (14in. by jin.) and 
the double belt 400 mm. by 7.8 mm. (16in. by }in.). 
The belts, too, were apparently of extra careful selec- 
tion, 

Efficiency.—The efficiency of a driving belt has 
not been tested by many investigators. There are 
many reasons for this. The loss in the belt, that is, 
the loss through slip, through belt stiffness, and 
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through air resistance, is generally small in com- 
parison to the loss in journals through friction. Mr. 
Lewis remarked that the economy of belt transmis- 
sion depended principally on journal friction and 
belt slip. In the experiments of Herr Kammerer 
the efficiency of the belt itself was a dominant con- 
sideration, and since journal losses were eliminated from 
the readings and the losses obtained were only those 
of the belt itself, the results are particularly interest- 
ing. Fig. 8 shows the general type of an efficiency 
curve. It may be noted that efficiency increases 
quickly with increasing effective tension and then 
falls slowly. The highest efficiency obtained by 
Kammerer varied from .94 to .98 with effective 
tensions from 11 1b. to 33 1b. per inch of width. 
Considered from the tension on the tight side as a 
basis, the highest efficiency rose from .95 to .98, 
with increase of 28 Ib. to 84 1b. per inch of width. 
These high efficiencies are for the losses in the belt 
only, i.e., those through slip, stiffness and wind 
resistance. Of these factors, belt slip, which includes 
belt creep, is the most important, and in the experi- 
ments of Kammerer the slip was kept low, rarely 
rising above .5 per cent. Lewis states that a slip 
of 1 per cent. is not excessive, and even bases some of 
his conclusions—for a coefficient of friction—on a 





slip of 2 per cent. Increase of allowable slip increases 
the coefficient of friction but reduces the efficiency 
of the drive. A high rate of slip also tends to dry out 
the leather and to lead to a condition of minimum 
adhesion. The high rates of slip in some of the 
experiments of Lewis, 7.e., 12 per cent. and above, 
were obviously not working conditions. In the 
Kammerer experiments it was endeavoured so to 
regulate the tensions that the “slip” measured 
was only that which we have termed “ creep.” 
Creep.—The creep of a belt on a pulley is a function 
of the total tension T, and the effective tension T,, 


kT. 


for whilst the creep follows the law C = * , where 


7 
vi 


C is the creep, E, the coefficient of elasticity, is 
variable through the are of contact dependent on 
the total tension on the leather at any point. From 
the experiments of Mr. Lewis we know that E in- 
creases with the stress. For any given variation in 
stress the extension is less the higher the average 
stress within the variation. Therefore, the creep is 
greater for a belt with a low total tension, but with a 
high effective tension. It may be remarked, too, 
that these are also the conditions for high efficiency. 








RAILWAY ENGINEERING WORK IN SWITZER- 
LA 


(From our Swiss Correspondent.) 
BERNE, March 15th. 

PERHAPS in no country in Europe has railway con- 
struction and railway engineering work in general been 
more affected by the war than in Switzerland. It is true 
that work is proceeding upon the great enterprises on 
which it had already been begun when war broke out, 
such as the second Simplon Tunnel, the Hauenstein Base 
Tunnel, the Miinster-Grenchenberg Tunnel, and the 
Frasne-Vallorbe line ; but it is certain that there will not 
for along time to come be any new developments or any 
new mountain railways, for several of which concessions 
had already been obtained. 

According to the very latest figures, the total length of 
the network of the Swiss Federal lines alone amounts to 
2735 kiloms.—that is, of broad-gauge lines only—to which 
must be added the narrow-gauge Briinig Railway, 57.6 
kiloms. in length. There are, besides, the broad-gauge 
lines owned by private companies, of which the chief are 
the Létschberg, 104° kiloms.; the Bodensee~Toggenburg 
line, 61 kiloms., which was in exceedingly low financial 
waters even before the war; the Seetal line, 54 kiloms., 
electrified a few years ago by Brown, Boveri and Co.; and 
several smaller lines. Then the narrow-gauge lines, 
forty-nine in all, chief of which is the Rhetian Railway 
system, with a total length of 276 kiloms., and both steam 
and electric traction; the new Chur—Arosa line, with 
electric traction, 26 kiloms.; the Montreux—Oberland 
line, the Bernese Oberland lines, and various others. The 
rack railways in Switzerland number fifteen in all, the 
most important being the Wengernalp line, 19.2 kiloms. 
in length, with an 80cm. gauge. Of the cable railways, 
now forty-seven in number, in Switzerland, the longest is 
that from Sierre to Montana in the Valais, 4.2 kiloms., 
with a maximum gradient of 48.4 per cent. 

The main broad-gauge lines in Switzerland naturally 
depend mostly upon international traffic. Now, although 
international passenger traffic has fallen off enormously 
since the war, so that at present only a very much reduced 
time-table is in force, and as far as can be foretold only 
a much reduced number of trains will be run through the 
coming summer, nevertheless the heavy goods traffic 
between Italy and Germany has to some extent compen- 
sated the Gothard and also the Létschberg—Simplon line 
for the loss of passenger traffic. The goods traffic over the 
Gothard, indeed, has been unprecedentedly heavy, and 
for a time, at any rate, a goods train passed over it every 
twenty minutes in either one direction or the other. 
Altogether the quantity of goods, chiefly coals, but also 
wool, cotton, and iron, being conveyed over this line 
amounted to fully 8000 tons daily. On the flat part of 
the line not so many engines need have been used to cope 
with this traffic, but in order to pull the trains over the 
Gothard itself very many more were needed. 

The Swiss mountain and narrow-gauge railways, how- 
ever, have, of course, suffered exceedingly severely since 
the outbreak of war. For example, the Bernese Oberland 
lines are paying no dividend this year, whereas they paid 
5 per cent. last year ; and unless great and wholly unfore- 
seen changes occur in the European situation a very 
restricted time-table will continue to be run throughout 
the summer months, while the Jungfrau Railway will 
probably not run at all. The railways and steamship 
companies in and near Lucerne and its lake were so badly 
hit last summer that not one of them is likely to pay a 
dividend this year, the Pilatus Railway having even had 
a considerable deficit. Sometimes these undertakings 
have paid as much as 7 or 8 per cent. 

The total takings of the Swiss Federal Railways fell in 
1914 by 26,380,950f. (£1,055,238), or from 79,442,825f. 
in 1913 to 53,061,875f. in 1914. The number of passengers 
carried was 8,851,126 less than in the previous year, and 
the quantity of merchandise carried 1,838,602 tons less. 
The kilometre receipts fell from 7134f. (over £285) in 
July, 1914, to 3725f. (£149) in August. They were even 
lower still in September, and by December had only 
reached 4637f. (£185 10s.). This decrease of receipts in 
1914 and the certain decrease in 1915 are to be met as far 
as possible by a number of small economies, such as making 
uniforms last longer, cancelling the usual triennial rise of 
all salaries of officials, abolishing first class carriages 
except on a few express trains—a reform to take effect 
on May Ist next—and the raising of return fares. Thus it 
will be seen that there can be no spare cash available for 
new enterprises, and that all that is being done is to keep 
going those already begun, in order to afford employment 
as far as possible to Swiss workmen. 

On the second Simplon Tunnel, 19.8 kiloms. in length, 
with a maximum gradient of 7 per thousand, 46.2 per 
cent. of the total length has now been fully excavated 





on the south and north sides together. During February 
last 194 cubic metres were excavated and 120 cubic metres 
lined with masonry on the south side, and altogether 
44.4 per cent. of the tunnel is now complete. 

For a time work on the Hauenstein Base Tunnel, the 
contractors for which are a German firm of Berlin, was 
interrupted, largely owing to the workmen having been 
called away to erect fortifications on the top of the range 
beneath which the tunnel runs. This having been accom- 
plished, the men have been allowed to resume work on 
the tunnel, which is now completely excavated and which 
is expected to be lined by the end of May next, the date of 
the opening having been provisionally fixed by the Swiss 
Federal Railways for October Ist, next. 

Work on the third considerable tunnel in course of con- 
struction in Switzerland, the Miinster-Grenchenberg, is 
also continuing satisfactorily. Altogether seventy-eight 
railway projects exist in Switzerland for which concessions 
have already been granted, besides a great many others 
which have not yet reached the stage of having a formal 
demand made for a concession. These seventy-eight 
railway projects, for which concessions have been obtained, 
will for the most part probably never be carried out, 
at any rate, not for fifteen or twenty years to come. 

Among the many international bureaux, of which 
Switzerland in general and Berne in particular are the 
headquarters, is the Central Office for Railway Goods 
Traffic. Professor Stephan Baur, head of the Inter- 
national Office for the Legal Protection of Labour, in 
Basel, writing upon the war and its probable effect on 
international organisations and institutions in general, 
says that in the matter of railway communication, simpli- 
fication has been aimed at since the foundation, in 1846, 
of the Union of German Railway Companies, composed 
of the German, Luxemburg, Roumanian, and Netherlands 
Railways, as well as some of the main lines in Belgium and 
Roumania. To this Union, indeed, before the war almost 
one-third of all the European railways belonged. The 
development of continuous goods traffic, however—that 
is, goods carried on only one bill of lading over the lines 
of several countries—led to disputes because of the 
different railway regulations, which always differed con- 
cerning both the obligation to carry goods and the responsi- 
bility for damage, injury, and delay. These legal dis- 
crepancies were particularly felt in Switzerland, and in 
1874, when the draft of a Swiss Railway Freight Bill was 
being discussed, M. G. de Seigneux, a Genevese lawyer, 
and Dr. H. Christ, a Basel lawyer, addressed a memo- 
randum to both Swiss Legislative Chambers, dealing with 
the introduction of a uniform law for international goods 
traffic on railways. In this memorandum the following 
passage occurs :— 

‘** We are wedged in between France, which allows the 
unconditional responsibility of railways, and Germany, 
whose regulations afford effective protection to railways 
in many cases where in France they would infallibly be 
condemned. Consequently, our commercial men and 
railways are daily liable to have retrospective claims made 
on them, based on French law, but which would not be 
allowable in German law. The Swiss railways, therefore, 
quite naturally endeavour to evade the danger thus threat- 
ening them, by either re-forwarding traffic over the frontier 
or by means of special tariff regulations. . . If the 
monopoly which railways enjoy justifies the legislator 
in allowing them to be to a certain extent governed by 
special laws differing from common law, this exceptional 
situation ceases to have anything capricious about it 
directly an international conference such as we demand 
ensures railways retrospective claims on foreign approach 
and continuation lines to at least the same amount as 
that to which they were condemned.”’ It was necessary, 
therefore, to bring the French system of railway law into 
harmony with German railway law, and hence the inter- 
national conferences of 1878 and 1890 were summoned 
by the Federal Council to meet in Berne. The 1890 con- 
ference led to the international convention concerning 
railway goods traffic, which has been in force since 1893. 
At present it is the text of December 22nd, 1908, which 
lays down uniform regulatiorfs for railway goods traffic 
between all the continental countries except Norway, 
the Balkan States, and the Iberian Peninsula. Every 
private agreement aiming at securing one or more con- 
signors’ freights below the scale fixed is prohibited, and 
the conventions concluded also protect charterers against 
damage and delay beyond the time for delivery. At the 
desire of the railway companies themselves the Head 
Office for Railway Goods Traffic is deputed to settle by 
arbitration any disputes concerning points of international 
law, while it is the business of the same office to look after 
the financial relations between railway companies—that is 
to say, to ensure their claims being paid to them, to pre- 
pare for railway conferences, and to keep an exact list of 
the railway lines which are parties to the convention. 

The direct result, concludes Professor Baur, of the 
enunciation of the principles of international law relating 
to goods traffic was a change in the traffic regulations and 
the goods traffic law of the countries themselves. The 
United States, through the medium of an interstate organis- 
ation, the ‘‘ Interstate Commission,” are still struggling 
against the evils of secret commissions and tariff wars, 
whereas European countries have almost rid themselves 
of these by means of international agreement. The 
population of the countries coming within the scope of 
an international system of railway goods traffic regulation 
increased between 1893 and 1908 from 320,000,000 to 
360,000,000, while the network of railways controlled by 
it rose in the same period from 95,635 to 183,125 miles, 
or one-fourth of all the railways in the world. 








A PUBLIC announcement as to the financial relations 
between the Government and the railways they have 
taken over, made on Thursday, the 15th inst., was in 
accordance with the anticipations made in our issue of the 
9th inst. 

THE Sheffield Corporation (Tramways) Bill and the 
Rotherham Corporation Bill were on Monday passed 
through a Committee of the House of Lords, presided over 
by the Duke of Wellington. Powers were given to the 
Sheffield Corporation to construct a new line of tramways 
in Bawtrey-road, with the necessary junctions. 
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BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. 1X.* 


CEMENT WORKS AT ABERTHAW.—No. I. 


AMONG the other firms which are prepared to equip 
a Portland cement works from start to finish is that 
of Ernest Newell and Co., Limited, of Misterton, near 
Gainsborough, the works of which we described in 
our issue of November 20th last. This company was, 
we believe, primarily formed with the express object 
of making cement plant, at any rate its output has 
always consisted largely of this type of machinery. 
We cannot do better, ip order to convey an impression 
of the scope of the firm’s operations, than describe a 
complete Portland cement-making plant erected by 





| 


devoted to the actual manufacture of the cement, is, 





as we have said, British from beginning to end. It | States is manufactured. 


one-half the total output of cement of the United 


The resemblance between 


is true that in our description we shall have to make | the two materials is shown in the accompanying 
mention of certain other machinery which is of | table: 


foreign origin, but nearly the whole of it is in con- | 
nection with motive power, and from an engineering | 
point of view there is no reason whatever why it 
should not have been made in this country. The | 
Aberthaw works, therefore, offer an excellent oppor- 
tunity of demonstrating the class of work which 
Messrs. Newell’s are prepared to carry out, and we 
may here remark that they contain among, the best, 
if indeed not actually the best, plants of their size 
and type which exist in this country—or anywhere 
else for that matter. 

In our description it will be convenient first of all 
to refer to the works as a whole, and after that to deal 


it, and fortunately the opportunity presents itself, for | more particularly with the various machines employed 


the cement-making machinery installed throughout 
the recently completed works at Aberthaw of the 
Aberthaw and Bristol Channel Portland Cement 
Company, Limited, was constructed and supplied 
entirely by the Misterton firm. By the courtesy of 
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in them. To begin with, a few words may well be said 
regarding the raw material. The works have been 


erected on part of a vast deposit of lower blue lias 
limsetone which, starting from near Cardiff, stretches 
south-westward for many miles. 


westward and 
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the directors of the Cement Company we have been 
permitted to pay a lengthy visit of inspection to these 
works, and had the advantage of meeting on the site 
Mr. B. J. Day, M.1I.Mech.E., the company’s con- 
sulting engineer, to whose specification and under 
whose direction the whole of the plant was installed. 
Moreover, we were fortunate in having the personal 
assistance during our investigations of Mr. W. A. 
Brown, the company’s general manager. We are 
therefore in an excellent position to give an accurate 
description of the works, the machinery of which, as 
far, at any rate, as concerns that part of it which is 
vit 
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Comparison of the Raw Materials in the Lehigh Valley and «; 





Aberthaw, 
Lehigh | Aberthaw. 
Constituents pects fe | | 
: Cement |. Shale or 
rock, | Limestone. | marl. 
Silica, SiO... 1-99 | 11.03 | 40.31 
Alnmina, Al,QO. ... ... 4-42 | — } ~ 
Oxide of iron, FegO, ... ... 1-70 1-47 | 11-14 
dame, CaO ois ave inc acel SRB 47 -84 23-06 
Magnesia, MgO ... ... . 1-18 +62 1-42 
Carbonic Anhydride, COg, and 
combined water, H,O — | 389-04 22-26 
A’kal s and loss . — — 1-78 
Caleulated as carbonate o | 
lime, C.CO, 79-00 82-60 41-18 





We also give the general composition of the Aber- 
thaw marl! or shale, and it will be realised how tha 
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52—SECTION ON CENTRE LINE BETWEEN THE TWO KILNS 


Portland cement has been made from it at Penarth | by a proper adjustment of the proportions the correct 
for a number of years, but it is a noteworthy fact that | mixture for Portland cement manufacture may be 


the deposit changes in composition as it goes west- 
ward. At Cardiff and Penarth it is low in silica and 
high in alumina, while, on the other hand, at Aberthaw 
it is highly silicious. 
of marl and the two materials together supply all 
the ingredients necessary for the production of Port- 
Jand cement of the highest quality. It is a curious 
coincidence that the limestone is very similar in 
composition to the cement rock of the Lehigh Valley 
in the United States, where cement was first made in 
North America and where, at the present time, about 


It is interstratified with beds | y is 
opened out immediately adjoining the works. 


| arrived at. 


In fact, at Aberthaw the raw material 
is an argillaceous limestone having a composition 
which is practically ideal for making high-class 
Portland cement. A quarry is in course of being 
The 
deposit is exceedingly hard and by no means easy to 
quarry by hand labour. Indeed, had this course 
been pursued the cost would have been prohibitive, 
and the very wise decision to adopt a steam digger 
was come to. The machine in operation was supplied 
by Ruston Proctor and Co., Limited, of Lincoln, who 
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have devoted their attention for years to this class of 
work, and it is an excellent example of mechanical 
construction. We have already described it in our 
issue of April 9th, but we may here repeat that 
the machine has a digging capacity of 100 tons per 
hour or more, and that it has been in daily operation 
for months with but little cost for repairs. It says 
not a little for the quality of the material and work- 
manship entering into its construction that during 
the whole of the time it has been at work it has not 


the company is in a position to manufacture cement 
of the highest quality at a low cost. 

The raw material as it comes from the quarry face 
is very nearly accurately proportioned for cement 
making. ‘There is, however, at present a slight excess 
of clayey matter or marl and this is removed in the 
following manner: The stone and marl are brought 
from the quarry face in 64-yard side-tip wagons 
running on standard gauge lines and drawn by a 
tank locomotive of the contractor’s type. The latter 

















Fig. 53—RAW MILL GRINDING HOUSE UNDER CONSTRUCTION 


been necessary to renew any of its coiled suspension 
springs nor any of the links of its various chains, and 
that the cost for repairs has been practically negli- 
gible. 

When first put to work this machine excavated the 
rock itself but latterly a great improvement has been 
made and the work of excavation rendered much more 
easy by the introduction of blasting operations. 
Vertical holes are driven into the rock from the surface 
near the face of the excavation by means of a specially 
designed drop drill which was supplied by the Cyclone 
Drill Company of Orrville, United States of America. 
Blasting charges are introduced into a series of these 
holes, which are taken down some 30ft. to 40ft., and 
tired, with the result that the rock is not only loosened 
and made to fall forward in the direction of the 
excavator, but it is broken up so that the digger has 
little more to do than pick up the stones. To this 
method of quarrying we hope to return at a later 
date but meanwhile we may say that the cost of 
drilling the holes and blasting amounts to about 
4.835d. per ton of cement made, and that the total 
cost of blasting, excavating the material and de- 
livering it to the crushers, including wear and tear of 
trucks, locomotive and permanent way, amounts to 
Is. 1.14d. per ton of cement manufactured. 

The choice of a proper site for the manufacture of 
Portland cement is a matter calling for mature con- 
sideration. It is not enough that the raw materials 
of the desired composition and quantity should be 
ready to hand, though naturally this is a most im- 
portant point. There are certainly two other essentials 
without which it would be difficult to compete on 
anything like equal terms with rival firms which 
possessed them. One is the facility for getting coal 
or other fuel, and the other is the facility for dis- 
patching the cement when it is once made. In al) 
three respects the works at Aberthaw may be said 
to be most fortunately situated. Raw material is, 
as we have shown, present in abundance and of ideal 
composition ; the works are close to coal fields pro- 
ducing fuel which is suitable for use in rotary kilns ; 
two lines of railway—the Vale of Glamorgan and the 
Taff Vale—pass in immediate proximity to the site, and 
to both of them there is direct connection by sidings, 
and finally the harbour at Aberthaw, which is on 
the Bristol Channel, provides means for the ready 
dispatch of cement by water. Nor do the foregoing 
exhaust the advantages enjoyed by the site, for an 
abundant supply of water is afforded by the Rivers 
Kenson and Thaw, the former of which actually 
passes alongside the power house and flows into the 
latter only a short distance further on. The position 
chosen could, therefore, hardly be improved upon, 
and when it is said that the works have been laid out 
with great care so that the raw materials as they pass 
through them are subjected to the minimum of 
handling, and the machinery installed is of the highest 
standard throughout, it can be well understood that 


hauls them up a short incline to a feeding platform 
| arranged above two stone crushers. The wagons are 
| discharged on to a fan-shaped grid formed of steel 
| rails arranged so that they radiate up, from the en- 
trance to the feeding shoot, to the level of the railway. 
The distance between each rail of the grid is, therefore, 
greater at the top than at the bottom, and a portion 
of the surplus marl falls through the wedge-shaped 
spaces formed between the rails .nd is taken away 














it is proposed only to give the names of the makers of 
machines not made by Messrs. Newells. If no name 
be mentioned it is to be taken that the machines were 
supplied by the Misterton firm. 

There are, as has been said, two stone breakers. 
These are of the jaw type with a feed opening 36in. by 
22in., and they are designed to deal with 80 tons of 
stone per hour, and to break it up to a size sufficiently 
small to feed into ball mills. The crushers are both 
driven from a countershaft, which is in its turn driven 
by a 100 horse-power motor running on a 3000/3300- 
volt three-phase 50-period current at 580 revolutions 
per minute. This motor was supplied by the Allmanna 
Svenska Elektriska Aktiebolaget. The crushed 
material as it is discharged from the jaw breakers is 
delivered on to two conveyor belts, one for each 
machine, and is raised to the top of a stone store 
which is divided into six compartments, into any 
one of which the broken raw materials can be delivered 
by means of delivery carriages which run on rails 
the length of the building. The stone store is designed 
to hold 1000 tons. Each compartment is provided 
at the bottom with a delivery shoot which can be 
opened and closed so that stone may be drawn from 
any of the compartments at will, this permitting of 
variation of the mixture as required. The delivery 
fromm these shoots is on to a horizontal conveyor, 
which in its turn delivers the stone and with it, of 
course, a certain amount of-‘marl, on to a tray conveyor 
elevator running up to the top of a two-storey build 
ing which contains the grinding machinery. 

The grinding of the stone is carried out in two 
stages, first in ball mills and then in tube mills. 
There are four of each type of mill, the ball mills 
being arranged on the upper floor and the tube mills 
on the lower floor. We shall have occasion to refer 
more particularly to the form of the jaw breakers 
and these tube mills, as also to that of the remainder 
of the machinery later on, and for the present we will 
only consider the passage of the raw material through 
the works until it becomes finished cement, without 
going into the details of the various machines. <A 
view of the grinding raw material house during con- 
struction is given in Fig. 53, and an interior view of 
the finished building in Fig. 54. 

The rate of feed to the ball mills is controlled by 
means of a revolving table provided with a central 
lifting sleeve, which allows more or less stone to 
descend on to the table from an overhead hopper, 
which is kept supplied by means of the conveyor 
already mentioned. As the stone is fed into the mill 
by means of a diverting arn. arranged just above the 
revolving table a certain amount of water is added. 
The discharge from each ball mill descends to its 
corresponding tube mill, which is arranged on the 
lower floor immediately beneath it. The slurry 
coming finally from the tube mills has been so finely 
ground that when it is dried oniy some 6 to 7 per cent. 
remains on a 180 by 180 sieve. All the eight mills are 
motor-driven, one motor being provided to work 





Fig. 54—RAW MILL GRINDING HOUSE 


in trucks. This marl] is being employed to raise the 
level of an area of land adjoining the site of the 
works but on the far side of the River Kenson. 

The plan and section shown in Figs. 51 and 52 will 
help to make the following description clear. We are 
indebted for the drawings from which these engravings 
were made to the courtesy of Mr. Day who, as we have 
said above, designed and laid out the whole works, 
We may mention here that in the course of this article 


each grinding unit—that is to say, a ball mill and a 
tube mill. The motors are arranged in another portion 
of the building which is entirely separated from the 
grinding mills by a brick wall. 

We may here make a digression and remark that a 
feature of the works is the care which has been devoted 
to the electrical apparatus. As far as has been 
possible, all the motors and their controlling gear 
have been installed in separate rooms, which are 
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kept as dust-tight as possible, and are entirely shut 
off from the machines they are driving. The wisdom 
of this course will make itself amply evident in free- 
dom from repairs and breakdowns. We feel bound, 
moreover, to say that though a large proportion of 
the electrical apparatus is of foreign origin, the whole 
is of excellent quality and design, and is evidently 
doing its work well. We must confess, however, to a 
feeling that it would have been more pleasing could 
the whole of the works have been provided with 
British machinery, as is the part of it which is engaged 
in the actual production of cement. There is no ma- 
chine or apparatus in the electrical equipment, or in 
the prime movers driving the moving parts, which 
could not have been made, and made well, by British 
manufacturers. 








FOREIGN TRADE IN BOOKBINDERS’ 
MACHINERY. 
(By a Correspondent.) 

Tue Commercial Intelligence Branch of the Board 
of Trade, whose numerous and valuable pamphlets 
are giving the greatest assistance to the more enter- 
prising amongst our manufacturers, have not yet 
seen fit to publish any figures relating to the exten- 
sive trade in bookbinders’ machinery done by Ger- 
many in all parts of the world. In the absence of 
these statistics, it is not easy to give any accurate 
details of Germany’s export to individual countries, 
but a general summary of the conditions prevailing 
in the various markets of the world may be not without 
interest. Far more important, however, is the con- 
sideration of the types of machinery in which Germany 
has excelled, if this consideration should lead our 
bookbinders’ engineers in this country to take the 
opportunity which now presents itself to extend their 
operations farther afield. 

It has been stated so often, and in most cases 
correctly, that Germany’s success in various branches 
of industry has been owing to the cheaper prices at 
which her goods are: offered, that it may come as a 
surprise to some to learn that most foreign-made 
bookbinders’ machinery is much more expensive 
than the corresponding British-made tools, although 
there are a few exceptions. And, in the writer’s 
opinion, German bookbinding machinery is fully 
worth the higher prices charged for it. In many 
cases it is far in advance of anything made in this 
country, and in some respects superior even to the 
American. The main reason for this superiority is 
not far to seek.. Bookbinding machinery in: this 
country has been considered far too much asa“ side- 
line” of the English printers’ engineers, and it-has 
not in consequence ‘received the attention which it. 
certainly deserves. The author believes there is 
only one manufacturing firm of any size in this 
country specialising solely in this branch of the engi- 
neering trade. In Germany, on the: other hand, 
there are firms in Leipzig and elsewhere whose 
employees run into the thousands, and whose works 
are entirely devoted to the design and manufacture of 
bookbinding machines of one sort or another. 

It will be understood that many machines, origi- 
nally designed for bookbinders, have now been con- 
structed in various modified forms for the special use 
of the kindred trades, such as stationery and card- 
board boxmaking. It is the intention of this article 
to embrace these special machines also, as they are 
nearly all made in the same factories and on the same 
lines as bookbinding machinery. 

The demand for German bookbinding machinery 
has come from this country and from the more 
distant parts of the British Empire, from the Euro- 
pean Continent, from the Far East, and from South 
America. One of the largest and most progressive 
of German bookbinders’ engineering firms has con- 
sidered it worth while to institute and maintain or 
subsidise agencies in every large town in Germany, 


in London, and every capital of the European Con- | P' 


tinent, in Egypt, in India, in the Argentine, in 
Mexico and in China. A special mental note should 
be made that this firm has four separate agencies 
in four different towns in Spain, and this fact must 
be coupled with the remark of H.M. Consul-General 
at Barcelona that “‘ every printing and bookbinding 
establishment (in Spain) is full of German machinery.” 
There is a fair quantity of German bookbinding and 
stationery machinery exported to Australia and 
South Africa. Some of this goes direct, but a large 
proportion is sent through London shippers and 
agents. Janada is not a market in which the 
Germans have met with any great success, chiefly 
owing to American competition, but a good deal 
of plant has been exported to British India, even to 
the Indian Government printing offices. 

Turning to the consideration of the machines 
which German engineers have been most successful 
in selling, it will be well to divide them into their 
various general types, and discuss each type sepa- 
rately. These will be cutting machines, folding 
machines, punching machines, gold blocking, emboss- 
ing and printing machines for book cases, roller 
embossing and calendering machines, sewing and 
stitching machines, and various special machines. 

All machines for cutting are included under the 
first heading, whether they are in principle composed 
of one or more straight knives cutting down on to a 
comparatively soft material, such as wood, matrix 





board or lead; or having one knife cutting against 
a counter knife, as in shears ; or having a number of 
circular knives rotating on a shaft, with their edges 
touching a series of counter circular blades rotating 
on a second shaft, and thereby slitting up material 
placed between them. 

Whether the word guillotine calls to the mechanical 
mind a great machine with heavy gearing and with 
a powerful knife shearing through a stack of some 
hard material, or to the dramatic mind that final 
scene in “‘ The Only Way,’’ where the instrument of 
death stands out against a blood-red sky in the back- 
ground, it will in every case recall the principle of 
a knife falling between two supports. British engi- 
neers have closely studied this principle, have be- 
stowed care and thought on the design of these 
machines, and the result is that for strength, dura- 
bility, simplicity and speed there are no guillotines 
like those of English make. Finding themselves 
baulked in this particular direction, therefore, German 
manufacturers set themselves to the task of finding 
what special machines there were which could be 
constructed on modifications in or extensions of the 
simple guillotine principle. 

One purpose for which guillotines are used is for 
the trimming of stacks of books or periodicals, after 
they have been sewn, but before the cases have been 
fixed. It is obvious that there are three cuts to 
make, at the-top, front and bottom of the books, 
There is no English machine which will do all these 
three cuts in one operation, but there are two German 
machines and one American. The two German 
machines are interesting. They are quite different 
from each other in design. The first is constructed 
for taking one pile of books at a time. These are 
fed by the operator up to the table gauges and a 
treadle touched. This starts the machine, which 
immediately automatically clamps the books in 
position. Two guillotine knives, one on each side 
of the clamp, then descend with a quick stroke, 
trimming the tops and bottoms of the books. Im- 
mediately on the ascent of these knives another one 
at right angles starts its downward stroke and trims 
the front of the books. The action of all three knives 
is very rapid and all cut with a diagonal stroke, that 
is, downwards and forwards simultaneously. As 
about 8in. of book (unpressed) are trimmed at each 
operation, a great output can be obtained. The 
second machine works on au entirely different prin- 
ciple. It is much larger and heavier than the other, 
and has a circular rotating table. There are four 
sets of book clamps, which work automatically. The 
table rotates through an angle of 90 deg. between each 
stroke of the knives, of which there are three. The 
operator stands in front-of the table, well away from 
the knives. He places’ a pile of books under the 
elamp, the table makes its first movement and the 
first knife makes its cut, trimming the bottom of the 
books. Then the second movement of the table 
comes and the second knife trims the fronts of the 
books. Then comes the third movement and the 
third knife trims.the tops of the books. Then comes 
the fourth movement of the table, the clamp releases 
the books, and these-are shot out sideways by an 
automatic spring gauge. ~.It will be understood that 
when the machine is in operation there are always 
four piles of books on the machine, one being the 
fresh pile fed on by the operator and the other three 
are one each under the three knives. The machine 
is said to cut in practice 4ft. thickness ‘ef books per 
minute, this speed being unaffected by the>gize of 
the books or the character of the paper. A machine 
of this type will weigh about eight tons and will 
consume about five horse-power from main shafting. 
The design is good, great bearing surface being given 
to the knife slides, which counteracts the tendency 
of the knives to draw inwards or outwards during 
cutting. The machine is double-geared,, and a 
safety arrangement of steel pins is fitted to the 
clamps. These pins shear through if too great a 
ressure occurs, owing to too many books being 
fed into the machine at once, and thereby avert 
serious damage. 

Another German guillotine which finds no com- 
petitor in this country is for the purpose of trimming 
large stacks of sheets of paper or strawboard on all 
four sides. This machine has only one knife, which 
makes four cuts, the machine table rotating through 
90 deg. between each cut to bring another side of 
the stack of paper round to the knife. 

A fourth German guillotine may be mentioned. 
If. large stacks of very hard paper have to be dealt 
with, the strain on ordinary guillotines is very great, 
leading to much wear and tear, blunting of the knife, 
and a noise like a cannon shot as the knife goes through 
the paper. Engineers have overcome these dis- 
abilities to some extent by giving a combined vertical 
and horizontal stroke to the knife, which thus cuts 
diagonally. The German engineer has greatly im- 
proved on this movement by giving the left-hand 
end of the knife a more rapid initial vertical move- 
ment than the right-hand end, the knife having at 
the same time the diagonal movement referred to 
above. Thus the corner of the knife cuts into the 
paper first instead of the whole line of the blade 
cutting, and this very greatly enhances the ease of 
the cut. It is important to note that these four 
examples, which might be greatly multiplied, refer 
to four guillotine machines which are not manufac- 
tured at all in this country, and the Germans are 











therefore able, having no competition to fear, to 
charge fancy prices for their machines and to find 
a ready market for them in all parts of the world. - 

The special guillotine cutting machines mentioned 
of this article do not by - means 
exhaust the types of paper-cutting in 
which Germany has had such signal success. Her 
rotary cutting machines, used for cutting up all kinds 
of cardboards, are also exceedingly good. They are 
less clumsily built than the corresponding English- 
made machines, and the saucer-shaped blades seem 
better. The machines are also more often fitted with 
various useful adjustments,such as one for lifting or 
lowering the upper shaft of blades, so that the amount 
of “overlap” in the knives can be altered to cope 
with different thicknesses and qualities of cardboard. 
The finish of the German machines is also usually 
much better than of those of English manufacture. 
These rotary cutting machines, often fitted with 
an extra beam to carry creasing, grooving and scoring 
tools, are also extensively used by paper boxmakers, 
stationers, and Christmas card manufacturers, and 
great competition is shown in the perfection of the 
tools for these subsidiary purposes. Paper-cutting 
machinery is an almost inexhaustible subject, but 
perhaps enough has been said to indicate the lines 
on which German engineers have outpaced their 
English competitors to the great advantage of the 
Fatherland. 

Folding Machines.—It would be strenuously denied 
by English and American manufacturers of book- 
folding machines that their machines were in any 
way inferior to those of German make, but in the 
opinion of the writer, as far as the English machines, 
at any rate, are concerned, this is certainly the case. 
If greater care were bestowed in future on the following 
essential points, however, by English engineers, they 
might very soon reverse the present position. Greater 
attention should be paid to the arrangement of the 
gearing, and for spur wheels rotating at a high velocity 
phosphor bronze or gunmetal should be used. There 
are two most important features of the machines 
which will be affected by the smooth running of 
properly-designed gearing. ‘The first is the fact that 
the machine can be speeded up to the possibilities 
of high-speed automatic feeders without causing 
undue wear and tear, and the second is that the ma- 
chine will run much more evenly and noiselessly and 
with much less vibration. Another point which 
should be studied is accessibility. Every knife and 
pair of rollers and every set of tapes must be within 
easy reach of the operator. In complicated designs 
where tapes or rollers come close under the upper 
table, this table should be made in sliding sections. 
Brakes, rollers, vibrators and adjustments for dealing 
with papers of varying weights should be devised 
wherever possible to prevent light paper from billow- 
ing up with the air underneath, or heavy paper from 
rebounding from the gauges, &c. Gauges with 
measures should be fitted throughout the machines 
to facilitate setting up, and great care must be taken 
that these are set so that the corresponding distances 
on each side of the machine are really equal, otherwise 
untold trouble will result. Collecting boxes should 
be strongly made so that even very stiff paper will 
be stacked neatly in them. 

Punching Machines, Roller Embossing and Calender- 
ing Machines.—It would be difficult to say why 
German machinery of these two types finds a ready 
sale in this country, unless it is that the German 
manufacturer makes a greater variety of machines, 
and is consequently sometimes able to offer a machine 
more suited to the exact requirements of the customer. 
Some of the very large German-made punching 
machines are very fine, as are their large eight-roller 
calendering machines for glossing paper. The Ger- 
mans have brought die and roller engraving to a very 
fine art, and this is the probable reason for the success 
of German roller-embossing presses, as, if the engrav- 
ing be left out of the question, the eorresponding 
machines made by English firms are also exceedingly 
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good. pa 

Gold Blocking and Embossing Presses.—The. best 
type of power blocking presses made are those built 
on the four stéel-pillar principle, that is to say, those 
having a powerful headstock connected to a solid base 
by a steel pillar at each of the four corners, with a 
platen capable of withstanding enormous pressures 
rising and falling between them. The platen or the 
headstock is heated, and a heavy cam, excentric or 
toggle motion, driven through double gearing and 
steadied by a heavy flywheel, lifts the platen up 
and down. Usually the machine is friction coupled, 
and can be stopped by hand or foot instantaneously, 
and the feeding table which runs backwards and 
forwards over the platen should also be fitted with 
a safety clutch. Bookbinders often require the 
machines for inking work, and they should then be 
fitted with a good cylinder-inking attachment, of the 
type seen on high-class platen presses. As exact 
register is often most important, means must be 
found, by spring buffers in the connecting-rod ends 
or some other method, of counteracting the momen- 
tum of the stroke of the feeding table. There are 
three or four German makes of these com- 
manding a ready sale in this country, although there 
are at least two good English machines designed on 
the same lines. 

The German hand-power two-pillar blocking presses 
are simply magnificent, and are far and away superior 
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for taking up wear and tear. The trade in blocking | ° 


presses may not be a very large one, but there are 
plenty of fancy- machines on the market which 
have a very ready sale. 

Book-sewing and Thread-stitching Machines.—In 
dealing with the last main branch of bookbinding 
machinery, it may be to point out that it 
would be unpractical for any one factory to attempt 
to deal with all the branches of the bookbinding 
machine trade at once. As a rule it will be found 
thet these will be grouped somewhat as follows :— 
Cutting, embossing, blocking and punching machines 
will be made in one factory, folding machines in a 
second, sewing and stitching machines in a third, and 
a fourth, fifth and sixth may be necessary for special 
types of machinery such as ruling machines, wire 
stitchers, seal and label embossers, and the like. 

There are four makes of book-sewing machines 
which are worth considering, one Anglo-American, 
one German, and two Swiss. As there is a fair demand 
for these machines, and ‘the smallest cost about £100, 
and larger sizes run up to £350 in price, it is a pity 
that some enterprising firm in this country does not 
join in what might be a very profitable competition. 
All the designs at present on the market seem to be 
unduly complicated from one reason or another. If 
the machines are simple, the needles are of fantastic 
construction, or if the needles are comparatively 
straight and simple, the machines themselves bristle 
with complicated mechanisms. The work demanded 
from these machines is of a very high standard in 
this country, and the foreign machines very often 
fall short of the English bookbinders’ requirements. 

The largest demand is for machines capable of 
stitching books up to 18}in. wide. It should be 
possible to bring the stitches very close together if 
required. All stitches should be made in at least 
three or four different lengths, and the machine should 
sew plain (French) stitches and zig-zag or cross 
stitches, and should sew them through or over tape. 
There is very little demand for sewing through or over 
cord or mull in this-country. The machine must 
always sew tightly, even when thin and thick work 
alternates. The sewing should contain as many 
full-kettle stitches as possible to strengthen the books. 
One or two modifications of the above machine may 
with advantage be designed, such as a smaller machine 
to take books up to 13}in. wide for plain (French) 
sewing only, and a larger machine, built very strongly, 
to take the thick sections of guard and account books 
up to 24in. wide, with a special attachment for hold- 
ing the guards in place. 

In the scope of an article of this description it is 
obviously impossible to give more than a general 
glance at the trade, but it is hoped that sufficient has 
been said to direct the thoughts of enterprising engi- 
neers into a fruitful channel for British trade expan- 
sion. 








LETTERS TO THE EDITOR. 
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Correspondents.) 





MECHANICAL ENGINEERING AND GERMANY. 


PB is a am sure everyone will agree with Dr. Maw’s remark in 
sing a, vote of thanks to Dr. Unwin for his address on 
riday evening, that we must give proper attention to the 
Paey ore expressed opinions of one who has done so much for 
British engineering and who has devoted a life to the training 
of engineers. But whilst we give that attention out of respect 
to a man of Dr. Unwin’s eminence, we are not bound to agree 
with the opinions expressed and as we are not allowed to say 
our say after a presidential address, and as I have been abso- 
lutely bubbling over with the desire to tell someone what I 
think cbout it ever since the meeting, I hope you will let me 
intrude on a few square inches of your space. 

To begin with, a should like to say that whilst there was a 
good deal of applause during the address, much of it seemed to 
start in one corner of the room where, I fancy, a gentleman with 
pre-war German interests must have been ensconced, I was 
astonished to find that when. “tea and coffee were served 
downstairs,’” members seemed to want to talk about anything 
else than it. I did overhear someone say that if you granted 
Dr. Unwin’s premises, then everything else followed, but that 
was the only keenly critical remark I heard. The ‘premises I 
took to be that German science had materially helped German 
industry and that German education had helped German science. 

Personally, I wish Dr. Unwin had developed these premises 
by example instead of inviting us to accept them as if they were 
axiomatic. I know nothing about chemistry and very little 
about electrical engineering and will not touch upon those sub- 
jects, but will someone kindly tell me in what mechanical engi- 
pen ther production German science—I mean science and not 

technology—shines out’? Can anyone put'his hand on half a 
dozen great mechanical inventions of the last. twenty. years 
which have really emanated from German science ? Let us take 
three of the best known, the Diesel engine, the Schmidt super- 
heater, and the Stumpf uniflow res, me That Dr. Diesel ‘was 
the true inventor of the engine that goes by his name is open to 
question ; it is said that_other people had the same idea at the 
same time. In any case, the engine, as everone knows who has 
followed its history, owes far more to technology than it owes to 
science. Science offered difficulties, technology got over them 
by the familiar ud desig of trial and error. . No scientist. that. 
ever existed co @ new on a ne tinsiple that 
would work “ rae és Hag acoder Price mis- 
takes that have to be corrected by experiment with the advice 
of the “Tho Schmidt su ter is, of course, not 
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being unable to attend, Mr. Arthur Cooper, LL.D., immediate 
Past-President, will preside at the meeting. 
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i yose ns reason. We know now that there are many other ways 
arranging the tubes which are at least as both scientifi- 

cally and te technically as Dr. Schmidt’s me A good deal 
science has been expended on no igan prevent the 

oe gases | pew Se on the superheater tubes w no steam is 
peers, it is obvious that the elements must be 
t if you don’t do something of the kind; actually the 
practical man shows that they do not burn, and a fow years hence 
we may e t to find dampers given up. The scientific man 
said flat alide valves could not be used with superheated steam. 
The practical man tried, instead of talking, and found out that 
they could! Then take the Stumpf engine. Leonard Todd 
invented it years ago ; it is not a German invention ot all. 
I suppose there are one or two other 
inventions of German origin, but I can’t think of fi at the 
moment. On the other hand, I do know that, with all their 
science, Germans have never succeeded in doing anything that 
British mechanical engineers could not do as well or better. 
With all their science they get no more work out of a pound of 
coal or a cubic foot of gas than we do. (Oh, that reminds me 
Otto was a German, but then his famous cycle was invented by 
Beau de Rochas.) The most striking mechanical engineering 
development of recent times is undoubtedly the steam turbine. 
Parsons broke entirely new ground in his invention, for Hero’s 
turbine and Barker’s wheel cannot be seriously regarded as 
antecedents. Germany, with all her science and all the hints 
she got from the early experimenis of the inventor, did nothing 
until England had shown her the way. 
What p om German science done for transport by land, air or 
sea? Are its locomotives any better, its ships any swifter, its 
aeroplanes any safer than others ?_ The answer is an unqualified 
No. I will give them armour—Krupp cemented—because I 
know little of the history of the invention, but what about their 





°90’s, beats their latest design on land, and the statements of 
their scientists about the equality of their smaller guns with our 
larger ones did not carry much weight with the commander of 
their fleet off the Dogger Bank. He put more trust in his heels 
than in German science when it came to a practical test. 

I wish someone would lay down a perfectly clear definition of 
what is meart by professors and other people who speak of 
Science with a capital S. One can never be quite sure what 
they mean, but I think Science, in mechanical engineering, as a 
rule means measurement and the power of foretelling combined 
with the ability to answer the question “Why?” The scien- 
tists can say that such a thing will happen, to such and such an 
extent, for such and such a reason. If that is all there is in it, 
and I don’t know what more there can be, then there is far more 
science in the old country than professors would have us believe. 
Only we don’t use it as a German would. When we want to 
get out the horse-power of an engine we use the P.L.A.N. over 
33,000 formula. We cut out all the intermediate stages and 
get at the result. If we can find a shortcut to any solution we 
use it. The scientist comes along and calls it rule of thumb. He 
wants us to explain every time we use * what * means. There 
‘is no time for such things. Science to the mechanical engineer 
is an instrument with which to make money, and if he can reach 
that end without a laborious scientific explanation he does so— 
in England. In Germany, where invention is largely in the 
hands of scientific schoolmen, they cannot offer you a new device 
for hauling up a sun blind without giving you a mathematical 
and scientific explanation of its action. I think British manufac- 
turers are frequently taken in by this method, and assume that 
because a proposition is put before them with a scientific splash 
it is better than one that is brought to their notice as an ordinary 
commercial proposition. In no other way can I account for 
the fact that several German revivals of British inventions have 
been taken up in this country after the original had been turned 
down. Prior Lien. 


AERIAL ROPEWAYS. 


Srr,—A propos of my communication appearing in your issue 
dated February 5th on the subject of aerial ropeways and of 
Mr. Pearson’s comments on the 26th of the same month, I 
beg leave to be allowed space to reply to some of the latter 
gentleman’s remarks. I do not think that the German makers 
can lay claim to any substantial lead, as suggested in the first 
paragraph of Mr. Pearson’s letter, seeing that they admit 
themselves that the idea of the bi-cable was first given to them 
by an Englishman. Further, some of our own concerns have 
been manufacturing ropeways almost as long as the oldest of 
the German companies. Why, then, have they not produced 
such excellent results ? Precisely for the reasons laid down in 
my letter. 

The number of installations I mentioned is, I believe, fairly 
accurate, and my figures are based on ropeway installations 
only, and do not refer to other types of transporting machinery. 
I have a fairly exact analysis of the output of most of the 
German and other makers covering the production of some fifty 
different firms, including eight American companies. It is 
not generally known in this country that so many firms are 
actively engaged in this extremely profitable industry, ranging 
from the half-dozen or so well-known makers down to the lesser 
important ones in smaller countries, such as Norway, Switzer- 
land, Japan, &c. The “ horse ’bus ” analogy is rather amusing. 
seeing that it contradicts itself in that the bi-cable ousted the 
mono-cable, and not vice versd. To continue on the same lines, 
however, it can be said that the bi-cable has, like the motor 
lorry, come to stay by reason of its increased capacity. 

In reference to the German plant with a capacity of 500 tons 
hourly, I might say that this is attained on a one-trestle track 
which terminates in single stations. 

As regards speed,.this. cannot possibly be a matter of free 
choice, as stated by Mr. Pearson, but is a definite, calculable 
quantity ascertained by laborious calculation, which if accurately 
made gives a clear result, leaving no choice in the matter at all. 
It is, further, theoretically impossible to compare the speed of 
a mono-cable with that of a bi-cable without due consideration 
of other factors. For instance, the record load for a bi-cable 
operating on the continuous system is 6500 kilos., which works 
quite satisfactorily at a speed of 2.5m. per second, whereas a 
mono-cable at the same speed could not take one-tenth or one- 
twelfth of this load, It is obviously, therefore, impossible to 
compare them on a matter of speed alone, as is done by Mr. 
Pearson. My o: al communication made no such comparison. 
“erux, indeed, of the whole object of my communication 
is brought to the point in the last paragraph of Mr. Pearson’s 
letter in which he admits—if any admission is necessary—that 
we are Mage on’ a smaller scale” than “my German 
friends.” should be correéted-to ‘‘ operating on an infinitely 
smaller scale,” Henry Daviss. 
Loleaaten, April 14th. 
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THE 1 ing of the Institute will be held at the Institu- 
tion of Civil apa, Great George-street, Westminster, on 





boasted guns? Why, the French 75, invented back in the }. 


.—10.30 a.m.: General meeting of 
tthe Council’ will will present its report for the year 
OI. The son treasurer will present the statement of accounts 
for 1914. Scrutineers will be appointed for the J gp ng ore of 
bag | papers for election of new members of the Institute. 
The r Gold Medal for 1915 which has been awarded to 
Mr. Pierre Martin, formerly of Sireuil, near Paris, will be received 
on his behalf by his sie Aral M. Paul Cambon, the French 

Ambassador, who has kindly consented to attend. A selection 
of papers will be read and discussed—Nos. 6, 7, 9. 12.45 p.m.: 
The meeting will be adjourned to 10.30 a.m. on Friday, May 14th. 
3 p.m.: Lecture by Professor Hubert, Liége University, on 
* Large Gas Engines.” 

Friday, May 14th.—10.30 a.m.: G 1 ting of bers. 
The Andrew Carnegie Gold Medal for 1914 will be presented to 
Mr. E. Nusbaumer, Paris, and the award of Research Scholar- 
ships for the current year will be announced. A selection of 
papers will be read and discussed—Nos. 13, 12, 1, 3. 


The following is the list of papers that are expected to be 
submitted for reading and discussion :— 

(1) F. W. Adams, B.Sc., ‘‘ Diffusion of Carbon in Iron.” 

(2) J. O. Arnold, D. Met., F.R.S., and G. R. Bolsover, * *Supple- 
mentary Notes on the Forms in which Sulphides may Exist in 
Steel Ingots.” Part II. 

(3) G. Charpy and A. Cornu, 
and Carbon Alloys.” 

(4) J. A. Newton Friend, D.Se., Ph.D., and P. C. Barnet, 
B.Sec., ‘Corrosion of Iron in Aqueous Solutions of Inorganic 
Salts.” 

(5) J. A. Newton Friend, D.Sc., Ph.D., and C. W. Marshall, 
(a) “* Relative Corrodibilities of Gray Cast Iron and Steel,” (5) 
‘** Note on the Removal of Rust by means of Chemical Re- 
agents.” 

(6) A. Greiner, D.Sec., ‘‘Communication on the Heating of 
an Open-hearth Furnace by means of Tar.” 

(7) Sir R. A. Hadfield, D.Sc., D.Met., F.R.S., and G. K. 
Burgess, D.Sc., “‘ Sound Steel Ingots and Rails.” 

(8) K. Honda, “The Nature of the A, Transformation in 
Iron.” 

(9) A. MeWilliam, D. Met., and E. J. Barnes, “ Brinell Hard- 
ness and Tenacity Factors of a Series of Heat-treated Special 
Steels.” 

(10) A. M. Portevin and E. L. Dupuy, 
Properties of Special Steels.” 

(11) J. H. Smith, D.Sc., Wh.Sc., and G. A. Wedgwood, B.Sc., 
Wh.Se., “* Stress-strain Loops for Steel in the Cyclic State.” 





* Researches on Iron, Silicon 


* Thermo-electric 


(12) J. E. Stead, D.Se., D.Met., F.R.S., “‘ Detection of 
Burning in Steel.” 
(13) J. E. Stead, D.Se., D.Met., F.R.S., “‘ Iron, Carbon and 


Phosphorus.” 


Those papers for which time cannot be found will be taken as 
read and discussed by correspondence. 


Annual Dinner.—The Council has decided that, on account 
of the war, it will be inadvisable to hold the annual dinner this 
year. 


Autumn Meeting.—It has been provisionally decided that the 
Autumn Meeting shall be held in London during the week ending 
September 25th. Further particulars of the arrangements will 
be announced in due course. 


International Engineering Congress, 1915, San Francieco.— 
The Executive Committee of the International Engineering 
Congress of San Francisco have extended a cordial invitation 
to engineers throughout the world to take part in this Congress, 
which will hold its sessions during the week September 20th 
to 25th, 1915, at San Francisco, under the presidency of Colonel 
G. W. Goethals, chairman and chief engineer of the Isthmian 
Canal Commission, and under the auspices of the leading 
American technical and scientific societies. Applications for 
further information should be addressed to Mr. W. A. Cattell, 
secretary-treasurer, Foxcroft Building, San Francisco, United 
States of America, from whom circulars and reply forms may 
be obtained. Those who intend to take part in the Congress 
are advised to.reserve their steamer accommodation for the 
outward passage as early as possible. 








THe Suppty or SutpHuRIc AcID FOR GOVERNMENT CON- 
TRACTORS.—In view of the importance of sulphuric acid in the 
manufacture of materials required for Government purposes, 
an advisory committee has been appointed in connection with 
the High Explosives Department of the War-office to assist 
in ensuring an adequate supply of acid to Government con- 
tractors. All communications on this subject should be addressed 
to the Secretary, War-office, High Explosives caper (A. 6), 
Storey’s-gate, 5.W. 


WearmoutH Bripce Reconstruction.—The Select Com- 
mittee of the House of Lords, presided over by Lord Hylton, 
came to a decision on Monday with reference to the Sunderland 
Corporation (Wearmouth) Bill, which seeks power to reconstruct 
the bridge at an estimated cost of nearly £170,000. The Bill 
may proceed, the following modifications being made :—That 
the span of the new bridge shall be about 296ft. and that the 
foundation of the abutments shall be carried down to what has 
been described as the 30ft. point. The Commissioners of the river 
Wear will contribute half the cost of the carrying down of the 
foundations of the abutments to that point up to a sum not 
exceeding £10,000. 


Royat METEOROLOGICAL Socirety.—The monthly meeting 
of the Royal Meteorological Society was held on Wednesday 
evening, the 21st inst., at the Surveyors’ Institution, Great 
George-street, Westminster, Captain H. G. Lyons, F.R.S., 
president, in the chair. A paper was communicated from Mr. 
H. Helm Clayton, of the Argentine Meteorological Office, on 
‘* A Study of the Moving Waves of Weather in South America.’ 

It is the custom in most meteorological services for the forecaster 
to make a mental estimate of the changes to be anticipated 
during the succeeding twenty-four or forty-eight hours, In 
order to improve on this method and to raise forecasting from 
an art to a science, the author believes it is essential to replace 
estimates by quantitative measurements of expected changes 
and to make quantitative forecasts. He gave an interesting 
example of such a method as applied to one of the Argentine 
weather ma Mr. E. H. Chapman read a paper on “ The 
Correlation between Changes in metric Height at Stations 
in the British Isles.” This was an attempt to discover the 
relationships existing bet the ch in the barometric 
height at one place and another during the same and also different 
intervals of time. The conclusion arrived at is that. the best 
information for foretelling barometric changes at any station is 
from a station south-west of it, the statistical measure-of the 
accuracy with which such a ‘change can be foretold. being 








Thursday and Friday, May 13th and 14th, 1915, commencing 





a German invention at all, but a Cornish one. “* Captain Dick ” 
made a superheater 


of the same kind before Dr. eoulds sven each day at 10.30 o’clock a.m. In the event of Mr, Greiner 
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expressed in a correlation coefficient, 
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THE BLACKSTONE OIL ENGINE. 


THERE has been a very marked tendency on the 
part of oil engine builders during the past few years 
to endeavour to build engines which shall use cheaper 
grades of fuel. The petrol engine is now made 
so that it will burn paraffin instead of petrol; 
the semi-Diesel engine can use fuel oil instead 
of solar oil, or, as it was frequently erroneously 
termed, crude oil, and the Diesel engine builder 
is trying to use tar oil instead of fuel oil.. The tendency 
is a good one from other points of view than that of 
mere economy, particularly with regard to safety, 
in which respect petrol was, of course, the worst 
offender, though paraffin was by no means as safe 
as it was sometimes claimed to be. All these fuels, 
other than petrol, are open to the objection that, 
excep: -with engines using the high pressures of the 
Diesel engine for injection, some means of obtaining 
preliminary heating, such as by a small charge of 
petrol or by a blow lamp, are required. That, how- 
ever, is an objection which is so well recognised and 
allowed for that it has almost ceased to be an objec- 
tion, except in certain special cases. So we find 
Blackstone and Co., Limited, of Stamford, with a new 
design of engine which is now running successfully 
on the very worst of the fuel oils and retaining the 
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Fig. 1—FULL POWER CARD 


hot bulb for igniting the fuel. We dealt with the 
Blackstone engine in an article on motors for fishing 
smacks in our issues of November 4th, 11th, and 18th, 
1910, but the principles involved are so worthy of 


attention, and the details so neat, that we will venture | 


to repeat the outlines here. Our impression is that 
the point upon which the greatest stress is laid by 
semi-Diesel engine builders is the ability of their 
particular engines to run for very long periods on light 
load or no load. The difficulty, of course, is that 
whether the low load is obtained by reducing the 
charge or by cutting out a certain proportion of 
charges altogether, the temperature of the bulb is 
bound to vary at the different loads. Exactly what 
variations are permissible in the temperature of the 
bulb without interfering with regular and complete 
combustion we are not able to say ; but, at any rate, 
they are small enough to cause considerable difficulty 
in this direction. The Blackstone Company tackles 
the question very cleverly in a manner which ensures 
quite definite results. It divides up the charge- of 
fuel mto two parts, one of which remains constant 
whatever the load, whilst the other is variable by 
the governor according to the load. The latter, the 


=: ————————— —=—— 
air compressor, but some allowance should be made 
for ranippa nage seine oon apes , and it 
enables any class of to be efficiently con- 
sumed, and probably tends towards a smoother run- 
ning engine, as the indicator shows the flat of 
the constant pressure combustion, as will be seen from 
the cards shown on this page, Figs. 1 and 2, which was 
taken from a single-cyli engine at its normal 
load: of 75 brake horse-power at 205 revolutions per 
minute. The card, however, gives the impression 
of being taken at an overload, as the combustion 



































the spray-box. Here we 
must digress for a moment 
to point out that the air 
used for injection 

is admitted to the interior 
of the spray-box, which 
allows the use of quite 
short guides without pack- 
ing round the valves. The 
spindle E is the only moving 
art where leakage into 
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Fig. 3—SPRAY BOX 


curve appears to differ so far from the adiabatic 
as to suggest that combustion is continuing through 
a large part of the stroke. More normal cards are 
shown for various powers in Fig. 2. It should also 
be pointed out that the engine is not a constant pres- 





variable one, is used for ordinary combustion pur- 
poses, while the former, the constant charge, is used | 
to heat the bulb, which must, therefore, always 
remain at a constant temperature so that the engine | 


. . | 
will run equally well at maximum load or no load. | 
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sure engine, but a combination of constant pressure 


|and constant volume. Another. point of difference 


is that the Blackstone engine does not require any 
water drip. 
So far we have dealt with general principles, but there 
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Fig. 2—NORMAL CARDS TAKEN AT VARIOUS LOADS 


The variable charge never enters the bulb at all, but 
is fired by the stream of ignited fuel which issues 
from the bulb after it has performed its function of 
imparting some of its heat thereto. That is one 
essential difference between the Blackstone and the 

i semi-Diesel engine. There is another differ- 
ence: in the ordinary semi-Diesel engine the fuel is 
injected into the bulb or combustion chamber by a 
pump, but in the Blackstone engine compressed air, 
as with the Diesel engine, is used for the actual injec- 
tion, though a pump is required to measure out the 


fuel charge and drive it into the chamber round the 
valve. This involves the added complication of an 





are also one or two interesting little details in connection 
with the manner in which they are carried into practice 
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the atmosphere could take 
place, and this is kept 
tight by a red fibre washer 
pressed against the end of 
the bush in which it rotates, 
as shown in Fig. 3. Now 
we can return. Attached 
to the inner end of the 
spindle E is an arm F which 
carries on its end a trip 
pawl, one part of which 
engages on the outer end 
of a bell crank G—Fig. 3— 
which pivots loosely on the 
spindle E; the opposite 
end of the bell erank is 
divided into two parts, one 
of which forms a fork which 
engages a collar on the 
fuel valve A, while the 
other actuates a little lever 
which is pivoted at H and 
which has a fork which 
engages with a collar on the 
igniter valve. The pivot 
pin His carried on the cover 
and is mounted excentric- 
ally so as to afford a means 
of adjusting the relation- 
ship between the times of 
opening of the two valves. 
When the lever F has been depressed to the extent 
necessary to give the full valve opening the pawl is 
| tripped and frees the bell crank G and the springs 
‘return the valves to their seats, the pawl re-engaging 
on the upward stroke of the lever, when the operation: 
is repeated. It is a very ingenious and well thought 
out piece of mechanism, but to our minds the prettiest 
idea is contained in the arrangement for obtaining 
the constant supply of fuel to the igniter valve. The 
portion of the spray-box casting where the two valves 
cross each other forms the chamber into which fuel 
is delivered from the pump ; but to get there the fuel 
has to pass through the guide K of the igniter valve. 
This guide is formed of a steel serewed bush, of which 
the back end—that is, the end nearest to the fuel 
chamber—is bored out to a diameter which leaves 
quite a thin piece of metal behind the threads ; this 
hole is filled into within a short distance of its end 
by a plug, of which the centre is bored out to fit the 
valve, and which has six or eight longitudinal slots 
milled along its circumference. The guide has the 
threads turned off to a semi-circular groove just at 
that part of its length at which the central hole ends 
and small holes are drilled radially through the reduced 
part into the central hole. When the guide is screwed 
































Swain Sc. 


| home in the spray-box this semi-circular groove finds 


itself opposite to a hole in the casting, into which the 


| pipe from the fuel pump is screwed, and thus the oil 


flows through the small holes in the guide and along 
the slots in the plug—which, of course, form passages 
when the plug is pressed in place—and so into the fuel 
chamber. This chamber is in communication with 


the compressed air in the spray-box, so that directly 
the valve is opened the air blast injects the oil into 


the combustion space in the form of a fine spray. 
We must now go back for a moment to see what 


_ has happened to the ignition valve. When the pump 
supplied its measured charge of fuel the greater 


part 
which we may go into. Of these, the fuel valve-box of the oil, as we have already sketched out, flowed 


or spray-box, as the makers call it, is the most into the chamber round the main fuel valve; the 








slots in the plug are, however, so small in size that 
capillary attraction causes them to retain a supply 
of oil, as there is no difference of pressure when the 
pump has done its work. It is this oil contained in 
the slots which forms the constant and measured 

which is injected into the bulb by the blast 
air the valve is lifted. The amount of the charge 
is, of course, determined by the length and area of 
the slots, and when once found for a given size of 
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Fig. 4—VALVE MECHANISM 


engine is fixed for good. It is “ finnicky ’’-looking | and with a specific gravity of about 0.896. We were 
work, but the manufacture of the parts is not so hard | also informed that the mechanical efficiency of the 
as it might seem; the plugs are made in quantities | engine works out to about 80 per cent. We do not 
cut from a round bar of steel which has the requisite | like quoting a string of figures, but we must give a 
number of slots milled along its whole length. It is | few more. The compression pressure is only 150 Ib. 
certainly a very unexpected use of the property of | per square inch, the initial pressure rising to 300 lb., 
capillary attraction, but it seems to work well. | with an air blast pressure of 450 Ib. to ensure injec- 
Fig. 3 shows how the two jets of atomised fuel issue | tion; the usual indicated mean effective pressure is 
into the cylinder, where they strike a deflector plate | about 80lb. per square inch. The 5in. diameter 
carried on the piston, the purpose of which is to dis- | exhaust valve has a lift of 1}in.; the first stage com- 
tribute the burning gases, though it also shields the | pressor is 6}in. in diameter, and the second stage 
head of the piston from the direct impingement of | 23in., with a common stroke of 5in. The single- 
the flame, which is a desirable object. We) learned | cylinder engine is made in sixteen sizes from 5} horse- 

















Fig. 6—75-H.P. BLACKSTONE OIL ENGINE 











Fig. 5—-BREECH END 


cover and has a rubber ring joint at the forward end 
just as with Diesel engines. This arrangement, 
though it may be a bit more expensive in first cost, 
probably ensures better castings and is cheaper when 
it comes to renewals, and allows of free longitudinal 
expansion. The piston is of the ordinary trunk form, 
and it will be noticed that it has a plate fitted just 
in rear of the connecting-rod end, the purpose of 
which is to prevent oil being thrown up on to the 
crown, which would burn and cause smoke in the 
engine-room ; this purpose it effectually fulfils, as 
there was not a sign of smoke from the trunk. It 
has, however, the objection that it does not allow a 
free circulation of air round the inside of the piston, 














Fig. 7—-GOVERNOR 


which would help to keep it cool; but the makers 


| point out that the jacket is carried the whole length of 


on inquiry that the deflector plate on the piston does | power up to 140 horse-power, while the two-cylinder 
not get sufficiently hot to give regular ombustion | type ranges from 100 to 300 brake horse-power. | 
without the assistance of the igniter valve. We may | That will do for figures, and we can now give a few | 
add that the lower part of the spray-box is water- | more particulars of the actual engine design. It will | 
cooled and the whole keeps comparatively cool in| be noticed from the coloured drawing given as a| 
spite of its nearness to the bulb. | Supplement and the photograph reproduced herewith | 

The engine we saw running had a single cylinder | Fig. 6, that the bed-plate differs from many oil engines | 


the cylinder, so that the piston has a better chance of 
getting rid of its heat through the liner walls. The 


| gudgeon pinis lubricated by asight feed lubricator on 


the end of the jacket as shown. As is usual with hori- 
zontal engines, theinlet valveis placed over the exhaust 
valve and has to be removed before the latter can be 
gotat. Themain and cam shaft bearings are fitted with 


15}in. in diameter by 23in. stroke, giving 94 maximum | of this type, in that it is carried the full length of | ordinary ring lubrication, the crank pin having a cen- 


brake horse-power at 205 revolutions per minute. | the cylinder, which is held: to be an advantage. 
The figures we were given show a consumption of |The engine certainly runs very steadily without 
0.465 1b. per brake horse-power per hour at full | violent bumping or vibration; but this may be as 


| trifugal ring. As will be seen from Fig. 6 and the Sup- 
| plement, the little two-stage air compressor is a wonder- 
fully compact piece of design, even though mitre valves 


load, 0.495 1b. at three-quarter load, 0.555 1b. at | much due to the nature of the combustion as to the | are used instead of any of the numerous forms of 
half load, and 0.74 Ib. at quarter load, using Anglo- | form of the bed-plate. The cylinder liner is quite | disc valves which are so common in this class of work 
American fuel oil of a calorific value of 19,300 B.Th.U. separate from the jacket, and is held in place by the ' The valves are very accessible and are so arranged 
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that in case of breakage the heads cannot get into the 
cylinder and cause further damage. The plungers 
are driven off a cast steel crank pin fitted on the end 
of the crank shaft and the connecting-rod is enclosed 
by a steel casing which looks very neat and keeps stray 
fingers out of danger, Fig. 7. The exhaust and inlet 
valve rockers are of cast steel, the exhaust rocker 
being ingeniously formed with a cup round the lower 
side of the roller so as to keep it well oiled. Other 
details are on ordinary lines and can be gathered from 
a study of our Supplement. 

On the occasion of our visit the engine was under- 
going a test with Mexican fuel oil, similar to that used 
on the Campbell engine which we described a few 
weeks ago, but the tests were not completed in time 
to be embodied in this article. 








LABOUR AND WAGES. 





THERE is a glut of labour news this week, the worst of 
which comes from the coal trade. The Miners’ Federation 
began a special conference on Wednesday to consider the 
situation created by the coalowners’ refusal to deal with 
the demand for a 20 per cent. war bonus on national lines. 
Whilst the conference was sitting a m was received 
from Mr. Runciman, President of the Board of Trade, re- 
questing that a deputation from the conference should be 
sent to meet him. The conference was thereupon ad- 
journed and the deputation met Mr. Runciman at the 
Board of Trade in the evening. The conference reassembled 
on Thursday morning to hear the report of the deputation, 
and the decision will no doubt be published to-day. As 
we have previously reported, the owners cannot concede 
this demand at the time when they are negotiating in 
most districts for new agreements which will carry both 
minimum and maximum wages substantially higher than 
they have ever been in the history of the trade. The 
owners have offered either to enter into these proposed 
new agreements, or to concede a special war bonus on con- 
dition that the men will not ask for new agreements until 
the war is over, but they insist that the question of a 
bonus, like that of the agreements, must be dealt with by 
districts, and not nationally,:as the conditions vary so 
widely between the districts. On the other hand the 
Miners’ Federation seems determined to force matters to 
a national issue in the hope that the Government may 
step in and coerce the owners. 





On Monday the South Wales Miners’ Union passed a 
resolution by an overwhelming majority in favour of 
tendering fourteen days’ notice to strike in order to secure 
the 20 per cent. war bonus that is being demanded. It 
was also decided to instruct the delegates to oppose the 
signing of any agreement for any period by any district 
in the Federation until the whole of the district board 
agreements have been negotiated. Although the coal- 
owners in practically every district are willing either to 
grant an immediate war time advance of 10 per cent. or 
to discuss by districts the demand for a 20 per cent. 
advance, the miners seem determined to press for a national 
settlement, their object being, apparently, to get a National 
Wages Board established. But the coalowners have twice 
refused to deal with the demand on national lines, while 
the Welsh owners refuse to enter into any new agreement 
with conditions so uncertain, though they offered more 
than a month ago to grant a war advance of 10 per cent. 
At the moment of writing Government intervention seems 
certain. How the leaders regard the situation, and how 
they are prepared to exploit it, may be gathered from a 
statement made by one of them this week to the effect 
that ‘‘ the Navy cannot do without us, and there will be 
trouble unless the coalowners are reasonable.” 





In the Cumberland district the question of a new wage 
agreement was dealt with by the Conciliation Board on 
Monday, and the coalowners agreed to accept the prin- 
ciples laid down in the provisional agreement that has been 
arrived at by the Midland Conciliation Board. These, 
briefly, provide for a minimum 10 per cent. higher, and a 
maximum 22} per cent. higher, than those in the old 
agreement. 





Tae North Wales Miners’ Association on Monday 
adopted the following resolution: ‘‘ That this council 
hereby instructs the general secretary to tender notice on 
the 24th inst., to all the colliery owners in North Wales 
that if any workman at any future period after May 19th 
next is employed without producing a clearance certificate 
of this Association the workmen who are members of this 
Association will cease working at the colliery or collieries 
affected without further notice.”” In South Wales also 
the non-unionist difficulty is acute. Last month the men 
at the Cyfarthfa Collieries came out on strike on this 
question, but returned to work in response to a special 
communication from the Admiralty, but only on condition 
that the matter, as affecting the entire coalfield, should 
be dealt with by the Conciliation Board. The subject 
came up for discussion by the Board on Saturday last. 
The men’s representatives argued that, unless they were 
allowed to examine the members’ cards on the premises 
of the collieries, trouble would arise because unionists 
would refuse to go down the pits where non-unionists 
were employed. The owners pointed out that they had 
at all times taken a stand on this matter which prevented 
them from differentiating between unionists and non- 
unionists, and they could not see how it was possible at 
the present juncture to assist the Federation to bring all 
the workmen into the union, but they agreed to place the 
matter before their Association and to endeavour to give 
the Miners’ Federation a satisfactory reply at an early date. 





Ir is worth while noting that, in addition to the move- 
ments against free labour and in favour of higher wages, 
the miners are being advised to press for the nationalisation 
of the coal trade.. In a report to the Scottish Miners’ 
Union one of the secretaries declares that ‘‘ the employers 








continue to fleece the community by selling at extortionate 
rates and pocket the prices while the miners are expected 
to continue at work under any conditions just to show 
their patriotism. Since the outbreak of war the Govern- 
ment has been compelled to fix the rate of shipping 
insurance ; it has nationalised the railways and assumed 
control of all works in which munitions of war are made ; 
and it is now the duty of the workers to take advantage 
of every opportunity to secure Government control of the 
industries of the nation on behalf of the people.” The 
labour paper, the Daily Citizen, in a leading article, dealing 
with what it calls ‘‘ The Miners’ Case,”’ assures its readers 
that “‘ the price of coal has gone up all round by nearly 
9s. a ton,”’ and that the proposal of the miners for a 20 per 
cent. advance is “ astonishingly modest.” 





THE output of war materials continues to attract the 
uttermost attention. The Government has appointed a 
second committee. The larger one is charged with the 
duty of dealing generally with the whole question of 
munitions for all services, while the smaller one takes the 
form of a Departmental Committee of the War Office. 
Mr. G. M. Booth is a member of both, and so is Major- 
General Von Donop. What is called Mr. Lloyd George’s 
Committee includes Mr. Balfour, Mr. Montagu, Mr. Hen- 
derson, M.P., and Sir H. Llewelyn Smith, besides Mr. 
Booth and representatives of the War office and the Ad- 
miralty. We cannot avoid saying that we should have 
felt more satisfied if these committees had comprised a 
few more practical employers of labour from the arma- 
ments industry. Mr. Allan M. Smith, secretary of the 
Engineering Employers’ Federation, and Sir Algernon 
Firth, President of the Associated Chamber of Commerce, 
are, however, included on the Armaments Output Com- 
mittee, and many practical men are being brought into 
service on the local committees which are being formed in 
the Tyne, the Clyde, and other districts. 





TuxE lost time question is still provoking sharp contro- 
versy. In response to an invitation of the Chancellor of 
the Exchequer to furnish particulars the deputation from 
the Shipbuilding Employers’ Federation, which lately asked 
for the closing of public-houses in the armament-making 
areas, have supplied figures of the actual hours worked 
by certain men during four weeksin March. The following 
summarises the information handed to the Chancellor :— 
The figures refer to the whole of the ironworkers employed 
by forty-eight firms, of whom fifteen are in the Clyde 
district, twenty-seven on the north-east coast, and six 
at Birkenhead, Barrow and Hull. The number of hours 
worked by the men individually, including in all cases any 
overtime worked, show that only 24 per cent. worked 
beyond the normal week of fifty-three or fifty-four hours, 
according to the district : that 4U per cent. worked between 
forty hours and 'the fifty-three or fifty four hours per week 
and that 36 per cent. worked under forty hours per week. 
The aggregate amount of ordinary hours avoidably lost 
represented during the four weeks 668,000 hours, equal to 
a loss of 25 per cent. of the normal working hours. 





Mr. Joun Hitt, general secretary of the Boilermakers’ 
Union, has lost no time in replying to the above charge. 
He contends that the figures, if true, do not prove that 
drinking is the cause of the loss. The figures refer to men 
more than 60 per cent. of whom are on ordinary merchant 
work, and Mr. Hill says that men on this work are delayed 
by want of material, and employers are refusing to allow 
them to transfer their services to warship work. The 
employers have in their employment sufficient men of all 
trades to man every job on every warship, men whom they 
could depend on to work till they fell down from sheer 
exhaustion. The fi , declares Mr. Hill, make no 
allowance for the days in March on which outside work 
had to be suspended, and they take no note that thou- 
sands of the strongest and healthiest have gone to the 
front, and that the residue, who were of no use to the 
recruiting sergeant or have been refused by the doctor, 
have been supplemented by a considerable number of 
men who had been superannuated and pensioned as unfit 
for work. ‘The shipbuilders forget,’ says Mr. Hill, 
‘“‘ that we are without so many of our best men, organisers 
of work, who won’t be beaten, men full of fire and energy, 
without which no man can stick to the hard, disagreeable 
and dangerous work of the shipyard, and that their places 
are filled by men who are physically and otherwise below 
the normal. Yet these are expected to work seven shifts 
a week of twelve hours per shift, and never lose a quarter.” 
‘*The whole case, as presented to the Chancellor,’ asserts 
Mr. Hill, “is a most wicked slander. Notwithstanding 
the employers’ action in carrying on a much larger quantity 
of merchant work than warship work, the workmen have 
broken all previous records in getting new warships into 
the water and in repairing damaged ships. Certain 
employers have made general complaints, and when 
details were asked for these complaints have been with- 
drawn, as they would not bear investigation. One 
federated firm last week sent a report to the Admiralty 
and to the Committee on Production that all rivetters had 
struck work on important warship work. This tel 
created the strongest possible feeling against the men in 
London official circles. On the case being referred to the 
Boilermakers’ Society officials it was found there had 
been no strike and no stoppage of any kind. A week has 
passed and we have no explanation of the mistake and no 
apology for this slanderous action of the firm.” 








THE PORTUGUESE TORPEDO-BOAT DESTROYER 
- DOURO. 


Tue Portuguese Government, desiring to undertake the 
building of torpedo-boat destroyers at its arsenal at Lisbon, 
a 


a contract with Yarrow and Co., Limited, to | 


supply it with complete designs of the hull so that the 
vessels could be constructed in Portugal, Yarrow and Co., 
Limited, supplying all the machinery and boilers and 
guaranteeing the full speed and other trials. 

The contract was for two vessels, of which the Douro 
was the first and the Guadiana the second. The first-named 
(see page 406) has recently completed all her trials and is 
now in the Portuguese service. So satisfactory have been 

















the results that the Government has put in hand two 
identical vessels, the Vouga and the Tamega, for which the 
British firm is supplying the entire machinery equipment. 

It is worthy of note that the success of the Douro is in 
a very great measure due to the high class of workmanship 
performed by the Portuguese workmen at Lisbon, together 
with the necessary supervision by the naval authorities. 
The hull of the vessel will stand the closest inspection, the 
plating and riveting being of the very highest class 
throughout. 

The design of the ‘ Douro” type followed that of the 
ten Brazilian destroyers constructed a short time ago by 
Yarrow and Co., Limited, but reciprocating machinery 
was discarded in favour of turbines. The length of the 
vessel is 240ft.; beam, 23ft. 6in.; fully loaded displace- 
ment, 670 tons‘ and nominal shaft-horse power, 11,000. 
She is propelled by three screws driven by Parson’s tur- 
bines, constructed by Yarrow and Co., Limited, the high- 
pressure turbine being arranged on the centre shaft, and 
the two low-pressure turbines with the reversing turbines 
on the wing shafts. There are three water-tube boilers 
of the latest Yarrow type designed for burning coal, one 
being double-ended and the other two single-ended. The 
only fuel used is coal. The question of oil fuel was con- 
sidered, but, as its supply might not have been sufficiently 
reliable, coal was considered preferable. 

The armament consists of one 4in. quick-firing gun and 
two 12-pounder guns, as well as two 18in. torpedo tubes, 
one of which is arranged for firing over the stern. Accom- 
modation is arranged for five officers, and the total comple- 
ment is seventy-two. 

The auxiliary machinery is composed of the following 
items :—Main feed pumps, auxiliary feed pumps, and forced 
lubrication pumps, dual air pumps and evaporating plant 
by G. and J. Weir; centrifugal pumps and engines by 
Drysdale and Co., Glasgow; forced draught fans and engines 
by Paul and Co., Dumbarton; steering engines and eap- 
stans by Napier Brothers, Glasgow ; fire and bilge pumps 
by Turnbull, Glasgow; steam driven dynamo, Siemens- 
Brotherhood type, and oil driven electric plant, Kelvin oil 
engine and Siemens dynamo. The condenser is of the 
“ Uniflux ”’ type. 

The contract speed guaranteed by Yarrows, Limited, was 
27 knots, with a load on board of 105 tons. The trials 
were carried out at Lisbon by the Portuguese authorities, 
Messrs. Yarrows having one representative of the firm on 
board. The speed obtained on a four hours’ trial was 
slightly over 29 knots (29.09), which was two knots 
above the contract speed. The maximum speed obtained 
during the trial was 30.3 knots. 

The result of the trial of this vessel gave great satis- 
faction to the Portuguese Government. The machinery 
worked satisfactorily throughout and there was a complete 
absence of vibration. On the consumption trial the ship 
proved to be most economical, the radius of action being 
considerably more than that stipulated in the contract. 

The results of the Douro have undoubtedly created 
great enthusiasm in Portugal. 

It should be remembered that, not only was the hull 
completely finished in Lisbon but that the trials were run 
throughout with a Portuguese crew, and, although many 
contributed to the success of the vessel, it may be men- 
tioned that the officers who were responsible for the building 
of the hull were composed of Naval Constructor Engineer 
Antonio Jervis d’ Athouguia, Naval Engineer Joao Oliveira, 
Chief Designer Ferreira de Freitas, and Technical Repre- 
sentative Manuel Lamego. The trials were conducted by 
Naval Constructing Engineer Almeida Garret, together 
with the following officers :—Captain Angelo Portelle, 
commander of the ship, Lieutenant Alberto Carlos dos 
Santos, second in command, Sub-Lieutenants Moura Braz 
and Costa Cabral, Technical Representative Manuel Lamego, 
and foreman Joaquim da Silva. During the construc- 
tion of the machinery at Scotstoun, the inspection 
was conducted by Jose Antonia Santiago (since deceased) 
and ©. F. de Miranda. At the trials in Lisbon the machi- 
nery was superintended by Lieutenant-Engineers Joao 
d’Oliveira and Barros, together with Mr. White, the 
representative of Yarrow and Co., Limited. 
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RAILWAY MATTERS. 


Wirx a view to economising coal, all the Pullman cars 
running on the London, Brighton and South Coast Railway, 
except those on the ‘* Southern Belle,” were withdrawn on 
the 12th inst. 


Ir is reported from Brussels that the Germans have 
not only repaired almost all the railways in Belgium 
which were damaged through the war, but that they are 
also engaged on the construction of a new line from Aix- 
la-Chapelle vid Visé-Glons to Brussels, avoiding Liége 
and the awkward curve of Ans. The railway on completion 
will considerably reduce the length of the connection 
between Germany and Brussels, Ghent, Antwerp and the 
coast, 

Earty in 1894 the Great Eastern Railway built at 
Felixstowe a carriage paint shop as a measure of relief for 
the works at Stratford. This is now being used by the 
local military authorities, and in meeting the increased 
duty in this direction at Stratford considerable assistance 
is now afforded by the new paint shop situated at High 

eads, immediately to the north of the running sheds. 
Two bays of the shop are completed and in use, but ulti- 
mately the shop and stores will comprise four bays, each 
42ft. wide, covering an area of 74,000 square feet. At the 
same spot an engine repair shop is also in hand, which will 
consist of three bays, each 50ft. wide and 480ft. long. The 
centre bay will be used as serving shops and stores, whilst 
the side bays will be equipped with the usual pits and 
benches and will be served by overhead travelling cranes 
of high capacity. 

Just before the war trial runs were about to be made 
on the Silesian lines of the Prussian State Railways, 
between Lauban and Kénigszelt. The work, it seems, 
has now been stopped, and it is extremely unlikely that 
anything further will be done until after the war. In the 
Electric Railway Journal of April 3rd some particulars 
are given of the general scheme. Altogether, 310 miles 
of single track are being electrified, the total route length 
being 170 miles. The lines are in a mountainous district, 
where normally there is a heavy coal and passenger 
traffic. It is intended to run 500-ton passenger trains 
and 1200-ton goods trains. In common with all other 
recent German electrification schemes, single-phase current 
is to be used, the trolley pressure being 15,000 volts and 
the periodicity 16% cycles per second. When the war 
began there were under construction fourteen locomotives 
for high-speed passenger service, thirty for goods and 
seven for light passenger service. The average speed of 
the goods engines is to be 12.4 miles per hour, and the 
maximum speed 27.9 miles per hour. 


FURTHER action by the railway companies, in order to 
release men for the Army or to allow them to be employed 
on munitions, is likely to be shortly put into force. No 
men of military age and physique are now taken on, and 
where their services can be utilised without disadvantage, 
women are drafted into the service instead. With a view 
to reduce clerical labour and thereby release clerks eligible 
for military service, it is proposed to have all parcels and 
goods sent carriage paid, and so render book-keeping 
unnecessary. The practice in force on many railways of 
prepaying parcels charges by stamps will possibly be 
universally adopted. Parcels and goods will probably 
be collected and delivered by the same cartage service, 
and thereby save men, horses and drays, and a further 
economy in this direction is possible by further curtailing 
the hours when goods are received. As to parcels traffic, 
we may remark that seeing that the companies draw 
55 per cent. of the parcels post gross receipts, it would no 
doubt be better to transfer all parcels traffic to the Post- 
office. This, however, is impracticable now, as it would 
only shift the troubles of the companies on to the Post- 
office. 


SoME years ago we noted the adoption of the telephone 
for dispatching on the Canadian Pacific Railway. The 
experiment was tried five years ago on a short run between 
Montreal and Farnham. To-day on six thousand miles 
of the Canadian Pacific Railway the telephone has wholly 
superseded the telegraph system for dispatching, and the 
system is being extended to include the whole of the rail- 
way lines and branches. The accuracy, promptitude and 
efficiency obtained by the use of the telephone are remark- 
able. The initial cost of installation is greater than that 
of the telegraph, but the general superintendent of car 
service states that the increased efficiency more than 
offsets the increased cost. On each passenger and freight 
train there is a portable telephone, which in case of emer- 
gency can be attached and connected with the nearest 
dispatcher’s office without delay. In this way the train is 
never beyond instant connection with necessary authority 
and help, whereas with telegraphy a skilled operator is 
always necessary, even with portable apparatus. In 
ordinary dispatching, where accuracy is of such vital im- 
portance, the telephone has a decided advantage. With 
the telephone there is no delay, no uncertainty, and the 
train is never beyond reach of the dispatcher. 


Some very interesting correspondence that has passed 
between the Board of Trade and the chairman of the 
Irish Railway Clearing House as to a war bonus for the 
Irish railway servants has just been published. The 
National Union of Railwaymen had advised the Board of 
Trade that some of the Irish companies, but not all, had 
followed the example of the British companies in this 
matter, and consent was sought for a deputation from the 
Union to be received. Sir William Goulding, replying to 
this on behalf of the Great Southern and Western Railway, 
said that his company was making a war grant which 
would cost £30,400 a year, equal to five-eighths per cent. 
dividend on the ordinary stock, and as the company got 
no Government aid it was, generally speaking, making 
almost double the amount contributed by the English 
and Scottish companies. Sir William pointed out how 
the Great Southern, under the Amalgamation Acts of 
1900, had to get the consent of the Railway Commission 
before any rate or fare could be increased, and that when 
the Act of 1913—the sequel to the railway strike of 1911— 
was before Parliament, it was a representative of the 
National Union—Mr. Walter Hudson—who moved that 


NOTES AND MEMORANDA. 


Sucrion cleaners may be used to rid houses of flies, 
gnats, mosquitoes or any other sma!l insects which hover 
around a bright light. At Pittsburg, last summer, swarms 
of little green gnats invaded the outlying districts and 
could not be kept out of homes by the ordinary methods. 
As the insects collected around lighted Jamps, it was 
found possible to dispose of them quickly by holding 
the nozzle of a suction cleaner near the lamps for a few 
minutes. ‘ 


A new method of localising shell fragments or other 
pieces of magnetic material in the human body has 
recently been tested in France. A powerful alternating 
current electro-magnet is brought near the region affected, 
and the presence of a magnetic body within the flesh is 
indicated by a perceptible trembling of the surface at the 
immediate lccality. By feeling the flesh the surgeon can 
easily find the spot where the trembling is strongest, and 
can thus locate the fragment of projectile with considerable 
accuracy. Experiments have been made with the appa- 
ratus in one of the French military hospitals. 


Ir has been found that marble cut into thin sheets, 
0.02 to 0.lin. thick, is sufficiently transparent to be used 
instead of opal glass for electric light shades. Such sheets, 
however, are too thin for use, but by a special treatment 
with oil, at a high temperature and pressure, marble 
shades can be made transparent, and give beautifully 
clear effects. Comparing the transparency and diffusive 
properties of such marble sheets and opal glass, it was found 
that the amount of light transmitted was approximately 
the same in both cases, but that the diffusive power of 
marble was distinctly better, viz., 55 to 11 in one case and 
70 to 60 in another. 


In a paper presented to the American Society of Naval 
Engineers, dealing with the foundry use of non-ferrous 
scrap metals, it was pointed out that the general effect of 
small quantities of lead upon the brasses and bronze is to 
decrease the hardness and increase the density. In other 
words, machining qualities are improved and porosity is 
decreased. Lead is used in valves and pressure castings 
to make them “close,” or decrease the porosity. Too 
much lead reduces the strength, but the amount of lead 
that can be added without a material reduction in strength 
is fairly high. There aro commercial valves, for example, 
made of valve metal containing 3 per cent. lead and having 
a tensile strength of 30,000lb. and an elongation of 
20 per cent. 


A VERY ingenious method—a German method by the 
way—of obtaining a sinusoidal voltage from alternators 
is described in the Electrical World of April 10th. The 
rotor is first constructed symmetrically and when the 
machine is finished a test is made to ascertain the shape 
of the voltage wave. Having obtained the wave the 
equivalent sinusoidal curve is plotted on the same paper. 
In this way it is possible at each point of the curve to arrive 
at the difference between the flux density as it is and the 
value as it should be. The rotor is then machined to 
give the correct flux density for the desired voltage curve. 
The change of flux density is obtained by a change of 
reluctance, which is brought about by taking material off 
the rotor at the proper places. 


UntiL recently one of the greatest delays in converting 
exposed films into finished pictures was caused by in- 
adequate facilities for drying the negatives. At the 
Standard Film Company, Yonkers, New York, the films, 
as soon as they are developed, fixed and washed, are wound 
on huge drums which are rotated rapidly in electrically 
heated air. Each drum, which is about 27ft. in circum- 
ference, is driven by a 1 horse-power motor so that the air 
in contact with the wet emulsion is constantly changed. 
A 3000-watt air heater is set at the back of each drum. 
Before the heaters were employed it usually required from 
seven to ten hours to dry a reel of film, and never less 
than four hours, depending on the humidity of the 
atmosphere. Now films can be dried in about one-quarter 
of the time formerly required. 


Mr. J. G. Stewart states, in a paper on the manufacture 
of wrought iron and steel tubes, that it is very rarely that 
potable waters are found to have any appreciable corrosive 
effect on steel pipes, and quotes several instances of pipes 
which have been in service many years with very little 
deterioration. The principal fear is for the outside of the 
pipes. Most natural ground, especially clay, is not only 
innocuous, but is actually a permanent protection to steel 
pipes from corrosion. In some cases where the pipes are 
laid through artificially made or alluvial ground external 
protection is desirable. The want has been met by 
dipping the pipes in a hot bath of Dr. Angus Smith’s or 
other bituminous solution, and in cases where the ground 
contains an extensive amount of salts and acids which 
cause corrosion, the additional precaution is taken of 
wrapping the pipes in coarse jute Hessian cloth saturated 
with the hot solution, winding it spirally on the already 
coated pipe. 


A curious sidelight on the shortage of flour in Germany 
due to the war is thrown by information in German tech- 
nical papers regarding substitutes that may be used for 
wheat or rye flour for thickening the electrolyte in dry 
batteries for pocket-lamps. For this purpose the following 
materials are recommended :—Glass-wool, sawdust, gela- 
tine, starch, Kieselguhr, and water-glass. The following 
instructions are given for compounding the electrolyte :— 
140 grammes of well-powdered salammoniac, 40 grammes 
of zine chloride, 10 grammes of ammonium sulphate are 
mixed together in a porcelain bowl with 10 grammes of thick 
refined glycerine. The mixture is then covered in small 
quantities with distilled water at a temperature of 40 deg. 
Cent. and energetically stirred until the materials are 
dissolved into a concentrated solution. This mixture is 
allowed to soak into the binding material, and the paste 
so formed is filled into the cells, which are closed with a 
paraffined card top sealed with bottle-wax. In the cover 
two small glass tubes are provided for the escape of such 
gases as are generated within the cell. In compounding 
the electrolyte calcium acetate can be mixed with advan- 
tage with equal parts of tho salammoniac. Such a solution 








the Bill should not apply to Ireland, and although Mr. 
Sydney Buxton protested. the motion was carried. 


possesses excellent conductivity, is hygroscopic, and does 
not crystallise or creep. 














MISCELLANEA. 


THE annual value of the mineral output for last year of 
the Herberton Mineral Field, Queensland, amounted to 
£104,468—these returns are practically only for the first 
half of the year. Tin, silver-lead, and copper ores, 
wolfram and molybdenite are the chief minerals worked in 
the district. 

THE iron cross, the most highly-prized recognition of 
valour in the German army and navy, is not a casting, but 
is struck with steel dies in heavy coining presses. After 
being stamped out, the crosses are taken to the silver- 
smith’s, where the soldering is done, a fine silver border 
added, and the finishing completed. The silver border is 
polished on electrically-driven polishing and grinding 
motors. 

Accorpine to a Paris daily paper, at the beginning of 
the war the fuse of the shell of the German field gun was 
made entirely of copper and weighed close on 2 lb. Gradu- 
ally the copper was replaced in part by aluminium, and in 
February the French in Champagne began to find German, 
shells of which the fuses were of aluminium with an iron 
cap. These weighed only just over 11 0z. The shell cases 
were made of cast iron instead of steel. 


A REPORT has been published by the Council of the 
Institute of Chemistry dealing with the work of the 
Glass Research Committee appointed last October to 
conduct investigations as to the best formule for the 
composition of laboratory glassware, miners’ lamp glasses, 
combustion tubing, resistant glass for pharmaceutical 
products, glass for X-ray bulbs, &c. An immense amount 
of experimental work has been done in arriving at these, 
with the result that full information is now available for 
the manufacture of all the important glasses used in the 
laboratory and for industrial purposes, which have 
hitherto been mainly obtained from abroad. 


Since the outbreak of war all information as to the 
progress of new construction for the navies of the Allied 
Powers has for obvious reasons been withheld, but with 
regard to certain vessels in course of construction for each 
navy certain details were available prior to war being 
declared. Among the vessels then being built for the 
Russian navy was the battleship Imperator Alexander III., 
which was launched at the shipbuilding yard at Nikolaieft 
on April 22nd, 1914, the work being directed by Messrs. 
John Brown and Co. The following details with. regard 
to this vessel will be of interest :—Displacement, 22,500 
tons; length, 551}fit.; beam, 89}ft.; draught, 27}ft.; 
indicated horse-power, 28,500; speed, 21 knots; arma- 
ment, twelve 12in. and twenty-four 5in., and four torpedo 
tubes. : 

In every branch and business of the Patent-office there 
was a decline last year. With regard to patents, the num- 
ber of applications received was smaller than in any year 
in the past decade, being 24,820, as compared with 30,077 
in 1913. The applications for designs totalled 34,354, 
against 40,429, while those registered numbered 33,362, 
compared with 39,275 in the preceding year. Applica- 
tions for 8317 trade-marks were received, and 4408 were 
registered, against 9689 applications and 5071 registrations 
in 1913. Reporting upon the action taken regarding 
patents and trade-marks owned by alien enemies, Mr. 
Temple Franks, the Comptroller-General, says that in the 
majority of applications licences to manufacture under 
these patents have been granted to proper applicants on 
the condition of paying a royalty to the Public Trustee 
until the Board of Trade orders otherwise. 


In a recent address delivered to the members of the 
Birmingham and District Electric Club, Mr. E. J. Jarrett, 
of the Post-office Telephone Department, Birmingham, 
sketched the history of the telephone. In the year 1825, 
he said, the first step in the annihilation of space so far 
as locomotion on the earth’s surface was concerned was 
taken. Then the first railway was opened for traffic. 
Twelve years later came the telegraph of Wheatstone. 
In 1854 was introduced the approximation to the telephone 
we know. To-day, sixty years later. it was possible to 
speak from New York to San Francisco across thirteen 
States over wires carried on 130,000 poles—part of a system 
of 21,000,000 miles of wire, 9,000,000 stations, and 
100,000,000 people. Mr. Jarrett illustrated his lecture 
with a large number of slides, including a selection demon- 
strating the latest methods and installations by which 
the telephone system is maintained. 

THe upward tendency of wages during March was very 
marked. In the engineering and shipbuilding group of 
trades the increase was the largest ever recorded in a single 
month, says the Board of Trade Labour Gazette. Nearly 
all the changes resulted from the combined effect of the 
increased cost of living and of the special demand for 
labour owing to the war. The result of all the changes 
reported as taking effect during the month was an increase 
of £72,713 per week. The number of workpeople who 
shared in the increase was 446,267. During the three 
months ended March 3lst, 1915, the total number of 
workpeople whose wages were reported to have been 
changed was 792,003, and the net effect of the changes 
was an increase of £108,809 per week. Ali the amounts 
quoted were exclusive of increased earnings due to over- 
time, and also of changes affecting agricultural labourers, 
seamen, railway servants, police, and Government em- 
ployees. 

“Tuts war has brought home to us the necessity of 
being ready for war,” said Lieut.-Col. A. G. Hadcock, of 
Armstrong, Whitworth and Co., Limited, at a meeting 
of the Royal Institution. Lieut.-Col. Hadcock said the 
manufacturing capacity of the country had been strained 
to its utmost. We had had to make guns and ammunition 
in a few months over which other nations had taken the 
same number of years. Referring to big guns, the speaker 
said few people were aware of the extensive knowledge of 
science and art necessary to construct a gun and mounting. 
In the construction of some guns wire was wound round 
them, and in a 12in. calibre gun the length of this wire 
was about 130 miles, and in a l3in. calibre gun about 
140 miles, while in some of the latest guns the length of 
wire exceeded 190 miles. Guns were often found to 
become gradually longer after continual firing. The 
longer a gun was the quicker it would wear out. The life 
of a gun depended greatly upon the heat of the gunpowder. 
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The Workmen of England. 


Tue short address which Mr. Asquith made on 
Tuesday night to workmen of the North-East Coast; 
who crowded the Palace Theatre at Newcastle, can 
hardly fail to cause surprise to very many who read 
it. For weeks past we have been led to believe that 
the progress, if not the actual success, of our arms in 
Flanders was being jeopardised by the lack of 
patriotism of workers, the want of organisation of 
employers, and the general remissness of the Govern- 
ment. Ministers themselves have taken no steps to 
put a stop to a rumour which was giving rise to no 
little anxiety. It is not for us to inquire if there was 
any ulterior motive in their reticence, and if they 
were following the example which it is believed Ger- 
many set some months ago when she deliberately 
encouraged the circulation of reports that hunger and 
privation were more rife than they actually were. We 
do not seek to know this, and we accept without 
prying into the tactics of our rulers Mr. Asquith’s 
assurance that there is not a word of truth in the 
statement that “the operations not only of our 
Army but of our Allies were being crippled, or at 
any rate hampered, by our failure to provide the 
necessary ammunition.” The Prime Minister was 
very emphatic on this point. He added that the 
statement was “the more mischievous because, if 
it were believed, it was calculated to dishearten our 
troops, to discourage our Allies, and to stimulate the 
hopes and the activities of our enemies.” Neither 
was it true, he continued, that there had been remiss- 
ness on the part of the Government. As far back 
as September a Committee was appointed, under 
Lord Kitchener, to review the whole situation. 
The labours and inquiries of that Committee resulted 
in a very substantial enlargement both of the field 
and of the machinery of supply. We welcome 
Mr. Asquith’s belated statement on this point, and 
we could wish that the Government had seen fit 
in the past to tell us more about what had actually 
been done in the way of organisation or could see its 
way even now to let the public have some particulars 
of what is only known in a limited circle. Until 
it considers it proper to speak our mouths must be 
closed, but we may ask our readers to consider if 
the tremendous work that has actually been accom- 
plished in a few months could have been done at all 
without an organisation of a very high order. That 
there have been mistakes no one will deny, that 
there has been a certain amount of what we call 
muddling through must be admitted, but under 
the conditions which existed, under the conditions 
that prevail nominally in the United Kingdom, 
where every factory is the private and unrestricted 
property of the persons who own it, what else was 
to be expected ? England was organised as a whole 
without regard to war; her industries were not run 
on a war basis, and there was no existing register of 
the capabilities of her factories if called upon for the 
production of war material. Everything has had to 
be done since August last, and we say deliberately 
that there is far more to be proud of in what we 
have attained by the combined action of employers 
and the Government than there is to be ashamed of. 
Of the sacrifice of employers we shall not hear till 
it is all over. Many of them have given their services 
in the dark and without question; many of them 
do not know even to-day whether they are to make a 
profit or a loss out of contracts into which they 
entered without question because their country 
demanded that they should do so. 

But if we are astonished by what Mr. Asquith had 
to say about the supply of munitions of war, we 
are even more astonished by his comment on the 
labour position. The workmen during the last few 
weeks have come in for a great deal of criticism, and 
it is difficult to believe, in view of circumstances 
that are beyond question, that it was all undeserved. 





Let us give Mr. Asquith’s own words :—‘ Nor, 





again, is it true or fair to suggest that there has been 
anything in the nature of a general slackness in this 
branch of industry (shipbuilding and engineering) 
on the part of either employers or employed. I am 


n| told on the best authority that the main armament 


firms register the very high average figure of from 
sixty-seven to sixty-nine hours per week per man.” 
We should like to see this figure confirmed. It is 
in direct ‘variance with a return made during the 
last few days by the Shipbuilding Employers’ Federa- 
tion to Mr. Lloyd George, which showed that 
apparently nearly 700,000 possible working hours 
had been lost by the slackness and indifference 
of workmen. To this return, it is true, an effec- 
tive reply has been made by Mr. John Hill, and 
will be found in detail in our Labour Notes on 
page 404. The gist of it is that much of the time 
has been involuntarily lost by the men through 
want of material, whilst the fact that the finest of 
the artisans of the country have been drawn to 
the Colours has left work in the hands of men who 
are past their best or whose stamina is low. We 
should like to be able to accept without any reser- 
vations Mr. Asquith’s statement, but in view of 
the frequent and widespread labour disturbances 
we find it difficult to believe that labour has shown 
hitherto a real appreciation of its position and has 
thrown itself heart and soul into a conflict of which 
the result rests in an incalculable measure on it. 
But we are not going to recriminate. Writing on 
this subject some weeks ago, we asserted our con- 
viction that the workmen of England and Scotland 
and Ireland were not lacking in patriotism, and 
that they would give willingly of their best when 
the need of it was brought home to them. The 
roaring “ Aye” which the Newcastle men gave at 
Newcastle as an answer to the question, “ Will you 
pledge yourselves to increase the munitions?” is 
sufficient indication that at bottom they are as 
fully resolved to do their share in driving this war 
to its only tolerable conclusion as anyone else in the 
kingdom. The occasion lies before them. Mr. 
Asquith made it clear that the demand for munitions 
of all kinds is greater than anyone anticipated. 
‘Whatever may have been achieved so far, and Mr. 
Lloyd George told the House of Commons on Wednes- 
day night that the output of shells in March was nearly 
twenty times as great as in September, more has 
yet to be done. In the Neuve Chapelle fortnight as 
much ammunition was used as in the whole Boer 
war, and that great battle is but the prelude and 
sample of what is to come. The gigantic supply 
must be not only kept up but augmented. A great 
sacrifice must be made with that object in view. 
The sacrifice, the Prime Minister told his audience, 
was threefold. Part of it falls upon the employers, 
part on the workpeople, part on the State. 
Without being hypercritical, it must be observed 
that the part borne by labour, unless the men 
do their share by increased effort, is the smallest 
of all. The employers are to be content with 
less profits, the taxpayer has to meet a heavier 
draft on his pocket, whilst the workman has only 
to support the “ temporary suspension of restrictive 
rules and customs.” This is little enough to ask— 
that during the war he should set aside rules that 
were made for times of peace: His pocket is not to 
be touched, and he alone of the three people affected 
will be better off rather than worse off on account 
of the war. It is not, we think, too much to expect 
that under such circumstances he will give freely of 
his intelligence, his endurance, and his skill. 

That Mr. Asquith touched a right note in addressing 
a North Country audience cannot be doubted. The 
Northern workman is peculiarly independent, pecu- 
liarly resentful of anything like dictation. To have 
abused or to have threatened would have been a 
grave error of judgment which would have broken 
up the meeting in disorder. In appealing to the 
patriotism of the workmen, in asking their help, in 
showing his confidence in them, the speaker took the 
only wise course, and his reward was the “ most 
unanimous and enthusiastic affirmative which he 
had ever heard delivered in his experience.” We 
believe the ‘“ Aye” which roared from the throats 
of the Newcastle men will be heard from one end of 
the country to the other and will be echoed every- 
where. Once it is borne in upon the men that their 
help is really needed they will rise to the sense of 
their duty and, whilst local troubles there are bound 
to be, we venture to say nothing like a national 
crisis will have to be faced. In the workmen’s own 
expressive words, “ The goods will be delivered.” 


Dr. Unwin and German Engineering. 


ELSEWHERE in this issue we reprint the presidential 
address delivered by Dr. Unwin at the Mechanical 
Engineers’ meeting last Friday night. It is reprinted 
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in full except in so far as we have excised the first 
six sections, which sections related to matters of 
purely local interest connected with the Institution’s 
affairs. We invite the close attention of our readers 
to the opinions there expressed by the chosen head of 
our second leading engineering institution and will 
be glad to learn what they think of it. Following 
custom, there was no discussion on the address, and, 
except for a few platitudes uttered by two members 
of council in moving and seconding a vote of thanks 
to the president, the address will pass to the “ Pro- 
ceedings ” of the Institution without comment. We, 
however, who are not connected in any way except 
as private members with the Institution, may ignore 
tradition and have no need for flattery, and may 
initiate a discussion on the opinions expressed and 
the statements made by Dr. Unwin. That there is 
plenty to criticise all who read the address will, we 
feel sure, agree. 


However its author may have intended it to be— 
and as one accustomed through long experience to 
the precise expression of his thoughts we may assume 
that his words were duly weighed—the theme of the 
address, as we listened to its delivery and subse- 
quently as we read it in print, strikes us as a wholly 
unmerited running-down of British engineering enter- 
prise, education and institutions and a more than 
controversial praising-up of similar items in the 
national life of Germany. Dr. Unwin, we feel sure, 
will yield to none in his patriotism, but we regard it 
as highly unfortunate that he should have chosen 
the present time to draw such a _ depressing 
contrast between the technical conditions of this 
and our enemy’s country. He undoubtedly sees the 
subject through the professor’s glasses and this very 
largely accounts for his apparent admiration for 
Germany’s system of technical education and State 
research laboratories, and that he should depreciate our 
own efforts in these directions may be becoming in 
one who is justly regarded as having exercised a 
valuable and leading influence on them. Still, in this 
country, however it may be in Germany, the pro- 
fessional view has rarely been that of those more 
actively engaged in industry, and while we willingly 
allow for a certain amount of bias in Dr. Unwin’s 
views, we cannot allow them to pass unchallenged as 
representing the considered opinions of the engineering 
profession. The paper raises too many points for us 
to deal with it here as a whole. We should have 
liked to have dealt with that same German system 
of technical education of which Dr. Unwin sees but 
the rosy side. We have, however, for the present, 
space available to reply to only one of the more 
prominent contentions introduced by Dr. Unwin into 
his address. His remarks concerning the testing of 
materials and State research laboratories can, it 
seems to us, be met both on a broad philosophical 
basis and, in so far as his admiration for German 
institutions of the latter nature is concerned, on a 
basis of detail. On broad grounds we would raise 
the question as to the fundamental reason for the 
establishment of State-controlled testing laboratories. 
So far as the manufacturer comes directly in contact 
with these, their first and most important function is 
to examine his products and issue a certificate of 
their trustworthiness. In Germany this class of 
institution flourishes much more than with us, who 
have only the National Physical Laboratory and 
Kew to our credit, and in this fact Dr. Unwin, it 
seems, finds cause for regret. On philosophical 
grounds we view the matter in an entirely opposite 
manner. We are thankful that State-testing labora- 
tories find so little employment in our national 
industrial life. We are devoutly thankful that the 
word and reputation of our manufacturers, un- 
bolstered by a State certificate, is still sufficient to 
carry conviction to our customers. The flourishing 
condition of these State-controlled testing Jabora- 
tories in Germany means, quite clearly in our eyes 
that security is sought in the word of the State, 
while the word of the manufacturer is distrusted. On 
a basis of detail we would raise the question as to 
the trustworthiness of the certificates issued by the 
German State laboratories, the institution and 
practice of which Dr. Unwin would apparently have 
us imitate. We will give but one example for our 
suspicion that the morality and code of honour of 
those responsible for the conduct of these German 
institutions is at times no higher than that of Ger- 
many’s politicians and soldiers. This instance was 
referred to by Professor Arnold at the Institution 
meeting only last month, when Dr. Unwin himself 
was in the chair. Before the war a certain iridium 
high-speed tool steel, made in Germany, was exten- 
sively advertised in this country and it was claimed 
to have cutting properties twelve times those of the 
best British high-speed steel. These statements were 
supported by the authority of a Charlottenburg 
certificate. Examination showed that the steel 








contained not a trace of iridium and that it repre- 
sented merely an addition of the.element cobalt to 
the best type of British turning tool-steel. Further 
tests conducted at Sheffield showed that the addition 
of cobalt to such steel in any quantity over the range 
from 2} to 11 per cent. failed to produce any notice- 
able improvement in the cutting qualities. It is 
vain to ask our approval of an institution which 
can be guilty of such practice. 

Weare far from despising German industrial and tech 
nical methods and products, but it seems to us that 
for us to strive sedulously to copy them would be in 
many respects a national blunder which would go 
far to rob us of the fruits of the victory which we 
confidently expect from the war. Just as we have to 
rid the world of the fear of German military domina- 
tion so, too, must we strive to conduct our commercial 
and industrial enterprises along free lines, unham- 
pered by slavery to German methods. In the one 
course lies weakness and the suppression of initiation ; 
in the other strength and self-reliance. However 
good, in Germany, a certain method or practice may 
be its wholesale transplantation to this country is 
not of necessity desirable. It is far better that we 
should work out our own salvation in our own way, 
and not one of the least good things that the war 
may do for us will be to teach us more self-reliance 
and less dependence on the example set by Germany. 


Imperial Resources of Raw Materials. 


It is highly probable that one of the results of the 
war will be to awaken in the United Kingdom a 
livelier interest in the raw materials of manufacture 
which exist in many parts of the British Empire. 
Aiready the war has demonstrated the enormous 
advantages incidental to the possession of sources of 
supplies of primary products, particularly of various 
kinds of metals which are used in connection with 
the manufacture of munitions. Those countries 
which are well provided for in this respect at home, 
or which are able to secure deliveries from abroad, 
are naturally in a far stronger position than 
those whose domestic raw materials are inade- 
quate to meet the requirements or whose import 
trade has been brought to a standstill by the opera- 
tions of enemies. Asa general rule countries which are 
only beginning their industrial development must not 
be expected to embark upon schemes for working, 
treating, refining and converting their metallic mineral 
deposits into manufactures both for home and foreign 
consumption. Neither the financial strength nor 
the experience available in such countries is sufficient 
for the purpose. But the absence of a domestic 
market for their output of minerals and other raw 
materials renders it necessary for them to seek an 
outlet in other countries for their output. Among 
countries in this position may be mentioned the 
Straits Settlements, Bolivia and China for tin ; Mexico 
for copper and lead; South America and Spain for 
copper and Australia for lead, spelter and copper. 
But even in countries of a highly progressive character 
from an industrial standpoint, as, for instance, the 
United States, and Canada to some extent, it is 
frequently considered desirable to export a large 
quantity of raw materials which are in excess of the 
manufacturing requirements of the domestic markets, 
or which cannot be worked up in the countries them- 
selves owing to the lack of the requisite machinery 
and plant. 

The natural assumption, from a British Imperial 
point of view, with regard to metallic ores and other 
raw materials in British overseas Dominions, is that 
the particular tonnage not required for home con- 
sumption in the country of origin should be placed 
on the market in the United Kingdom. But what are 
the actual facts? Let us take a few examples. Our 
Imperial resources of thorium or monazite sand, 
apparently those in India, are in German possession ; 
the nickel deposits in Canada are controlled in the 
United States ; and a large quantity of lead and spel- 
ter, if not also copper, in Australia is pledged directly 
or indirectly to German firms until the year 1921. 
This was the subject to which Dr. Unwin alluded in 
his presidential address at the Institution of Mecha- 
nical Engineers on Friday evening. Amplification of 
what he said is, perhaps, desirable because it is 
essential that it should be understood that the matter 
is wholly a commercial and noi a scientific or technical 
one. How the situation is regarded in Australia is 
shown by the statement made in the middle of Decem- 
ber by the Federal Attorney-General. He remarked 
that German capital and influence exercised a com- 
plete monopoly of the base meta] industry, and that 
the restoration of peace would merely revive that 
domination. But the Minister added that he had 


communicated with the British Government asking for | figures 


legislative co-operation to break existing contracts— 
with the companies in the district of Broken Hill— 








and divert the control of the industry to British 
companies, some of which were tied up by contracts 
with agents controlled by German capital. Why 
has such a state of affairs been permitted to arise ? 
It is simply due to the supineness of British interests 
in former years. The production of the Australian 
mines found its way to England in the nineties, but, 
according to the former British Trade Commissioner 
in Australia, who made a special investigation of 
the question a few years ago, the interested parties 
in Australia made complaints that their account sales 
were delayed unnecessarily in London and for a 
lengthy period. These parties endeavoured to obtain 
an alteration and desired the London firms to send 
out representatives to Australia to purchase the ores 
on analysis. As the request made to this effect was 
refused the Australian interests made application to 
Germany. After inquiry for a short time the Germans 
dispatched representatives, including a chemist, to 
Australia ; they organised an office, analysed the ores 
on the spot, and then entered into contracts for the 
output, or a large portion of it, to be forwarded to 
Germany. The merchant firms in London which had 
previously been interested were given a share of the 
business, but the shipments were afterwards made to 
Germany and Belgium, so that the trade to London 
was practically lost. The story does not afford 
pleasant reading, but it reflects. upon the business 
acumen of our people rather than upon the technical 
knowledge available at the time. We were certainly 
not lacking in chemists perfectly able to assay the 
ores ; we were apparently lacking in financiers far- 
sighted enough to seize the occasion. This is but 
one example out of many of a similar kind. On 
investigation it may generally be found that where 
British science has apparently failed the real fault 
lies with the man with the money bags. It is 
understood that the suggestion for legislative 
co-operation made by the Federal Government of 
Australia is engaging the attention of the British 
Government at the present time, but as so many 
other and possibly more important matters are also 
occupying the consideration of the Government, it is 
to be feared that the Australian ores question as 
affected by foreign contracts is in a state of suspension, 
if it is not being entirely overlooked. 

It is highly desirable that our overseas resources 
of raw materials of all kinds should be vested in 
British hands and be made available for the use of 
British manufacturing industries in the first place. 
The Government of Russia exercises a control over 
the export of iron ore, particularly manganiferous 
qualities; Sweden adopted a similar policy with 
regard to iron ore a few years ago, so that only a 
specified quantity can be exported annually, and 
has been mostly secured by German pig iron pro- 
ducers for a number of years ; the growing production 
of copper in German South-West Africa has hitherto 
been exclusively sent to Germany ; and the increasing 
output of copper in the Katanga region of the Belgian 
Congo has always been shipped to Antwerp. If 
these countries, which have not the Imperial ties of 
the United Kingdom, act in this manner how much 
more advisable is it that we should further cement 
the bonds of union between the Mother Country and 
the overseas Dominions by the adoption of a definite 
policy whereby all the raw materials produced by the 
latter in excess of their own requirements should, as 
far as possible, be disposed of in the United Kingdom. 


Liquid Fuels for Internal Combustion Engines. 


One of the problems which will shortly have to be 
faced by the chemists of these islands in a thorough 
manner is that of providing an alternative fuel for 
the class of engines that are now dependent for their 
operation on petrol and benzol. The consumption of 
petrol is increasing at a rate which is out of all pro- 
portion to the output of the crude oils from which it 
is obtained. Nor is the great increase in consumption 
due to any considerable extent to the growth in 
mechanical transport for the military forces. This is 
shown fairly conclusively by the fact that the impor- 
tation up to the time of commencement of the war 
amounted to 83 million gallons, out of a total of 
120 million gallons imported during the whole of last 
year. These quantities are exclusive of the Govern- 
ment’s own importations of oil fuel, which are said 
to have amounted to 170 million gallons—a figure 
which probably includes other forms of oil fuel. 

These figures are so remarkable that the question 
naturally crops up, “ How long will the supply last, 
and where must we look for substitutes?” It has 
been variously estimated that the amount of crude 
oil available in all the world will be absorbed in some- 
thing between 150 and 300 years; but even if these 
are correct it is by no means certain that all 
this oil will be at such a depth that it can be brought 
to the surface at a cost which will allow it to be of» 
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commercial value. In 1914 the world’s products of 
crude oil amounted to 57 million tons and the 
highest possible yield of petrol from the whole quan- 
tity is placed by Professor Lewes at 5.7 million 
tons, or 1700 million gallons, of which amount the 
United States alone last year used 1200 million 
gallons and this country over 200 millions, leaving 
about 300 million gallons for the rest. of the world. 
The two fuels from which petrol is likely to receive 
the chief opposition in the future are, of course, 
benzol and alcohol. The yield of the former is, 
however, almost infinitesimal, and there is not much 
likelihood of any material increase in the production. 
Taken at 1.8 gallon per ton of coal the total amount 
which the whole of the coal carbonised in this country 
last year would yield is only 9 million gallons. That 
the Germans had been more alive to the valuable 
properties of benzol than we had been is shown by 
the fact that hitherto nearly all the benzol so far 
produced in the coke ovens of this country has been 
exported to the enemy, chiefly for use in the dye 
industry. The Germans have also commenced to 
replace all the old beehive ovens by recovery ovens, 
free of cost, taking payment in benzol. Recognising 
the necessity for economy in this class of fuel at the 
present time, the Germans are now said to be em- 
ploying for military transport purposes a mixture 
containing 80 per cent. alcohol and 20 per cent. 
benzol, to which is added 200 grains of naphthalene. 
The last-named ingredient is first dissolved in the 
benzol, which, in turn, is mixed with the alcohol 
and, according to Professor Lewes, the resulting 
mixture gives five-sixths of the power of petrol. 
Unfortunately, much of the benzol now on the 
market, and especially that produced by gasworks, 
has an injurious effect upon the engine, owing largely 
to the presence in it of sulphuric acid, which has a 
different effect to petrol on the lubricating oil and has 
been the cause of many engine troubles. One of the 
leading motor car manufacturing firms has taken the 
pains to investigate the effects of poor quality benzol 
upon lubricating oil and has found that when sul- 
phuric acid is present in the benzol a semi-solid deposit 
is formed in the crank case, due to the leakage of 
benzol past the pistons. This deposit consists of 
pure carbon and sulphuric acid equivalent which 
separates out from the oil. Free H,SO, will also 
tend to rust the valves and stems. The best remedies 
for this state of things are more thorough washing of 
the spirit or, failing this, the mixing of the benzol 
with petrol in the proportion of 65 per cent. benzol 
and 35 per cent. petrol, the alkaline ingredients in 
the latter neutralising the acid contents of the benzol. 

Everything, however, points to alcohol as the fuel 
of the future. The thermal value of alcohol is only 
about one half that of petrol or benzol, but whereas 
it is not advisable to use a higher compression pressure 
with the last-mentioned fuels than about 80 Ib. per 
square inch, with alcohol the compression may be 
raised to a pressure of 200 1b. without fear of pre- 
ignition, and the quantity of air required to complete 
combustion is little more than one half. It will be 
within the recollection of our readers that last year 
the Royal Automobile Club appointed a committee 
to investigate and report upon alcohol as a fuel. We 
have not yet seen any report, save the preliminary, 
of the committee’s work, which we understand 
is being proceeded with. As we have previously 
pointed out, the most important problem which 
this body will have to investigate is that of 
finding a suitable denaturant which will satisfy the 
Excise authorities. If the efforts of this committee 
result in the abatement of the duty and some modifi- 
cation of existing restrictions on the manufacture of 
alcohol, capital will no doubt be readily found to 
provide factories for the production of the fuel in 
such quantities as will, at any rate, serve to prevent 
the further rise in price of petrol on which so much 
of the nation’s welfare depends. 








LITERATURE. 





-Structural Design of Warships. By Professor William 
Hovgaard. London: E. and F. N. Spon, Limited, 
London. 2\s. net. 


Proresson Hoveaarp holds the Chair of Naval 
Design and Construction at the Massachusetts Insti- 
tute of Technology, an academic centre from which 
has issued much valuable information. We have 
noticed text-books on “ Propellers” and on ‘“‘ Naval 
Architecture ’’ by Professor Cecil H. Peabody, who 
holds the allied Chair of Naval Architecture and Marine 
Engineering in the same institution. The volume 
now under review must not be confused with the 
latter ; it does not deal with the general subject of 
naval architecture, but with one particular portion 
of it. The course of study in this subject prescribed 
for naval constructors of the United States navy 





extends over three years; structural design is dealt 
with during the first half of the second year, so it is 
evident that only one-sixth of the whole course is 
covered by the matter in this book. The purview of 
the work is also limited by the fact that it deals 
mainly with warship design and only to a relatively 
small extent with mercantile practice. It extends to 
384 royal 8vo pages, dealing only with the main 
features of the hull proper ; it presupposes a general 
knowledge of the theory of naval architecture and a 
familiarity with warship design—we may therefore 
consider it to be a highly specialised treatise ; it is, 
indeed, the consolidated body and substance, in 
permanent form, of a six months’ course of lectures 
on ‘‘ Structural Design of Warships,’ and as such 
must be judged. The author states that the book 
differs from most other similar works in its more 
extensive application of mathematics to the problems 
occurring in warship construction, and recommends 
mathematical treatment for many problems in which, 
so far, routine only has been followed, but he qualifies 
his recommendation by saying, “‘ Experience, whether 
gained in actual service or by experiments, must 
always be the foundation on which our decision rests ; 
without it formule are useless and may be even 
dangerous to follow.” Criticism of a professional 
tendency to rely on pure mathematics in construc- 
tional problems is thus disarmed by a frank avowal 
that, after all is said and done, the results of long 
experience and keen competition are invaluable ; 
indeed, in many cases the author himself proves 
how accurate ‘‘routine’’ methods appear when 
viewed in the light of mathematical considerations. 
On the other hand, he states that routine methods 
are often followed when the need which gave rise 
to them has entirely passed away, but we venture 
to think that this very rarely happens in modern ship- 
building ; the keenness of competition and the desire 
to economise in every way is more likely to lead to 
skimping than lavishness in the use of structural 
material, and it is just here that the real value of 
mathematical correction becomes apparent. As a 
check upon the very natural tendency to risk a little 
here and a little there mathematical tests are in- 
valuable, but even then they may often be made to 
argue in opposite directions, as is witnessed by many 
a battle royal on paper between ship designers and 
registration societies, whose mathematical methods 
of appraisement are biassed either in their premises 
or procedure by the goal to which each is directing 
his efforts. 

There will be very much of interest in this volume 
to those whose business it is to go deeply into the 
questions of stress and strain in ship structure ; but 
here, again, the author himself raises the danger 
signal against undue reliance upon pure calculation ; 
simple conditions rarely exist, and the forces involved 
are imperfectly known, overstrain of one part is 
adjusted by reinforcement from surrounding material, 
and upsets the calculation altogether. In Professor 
Hovgaard’s own words, “the calculated stress is 
fictitious and has little absolute significance ;”’ it may, 
however, be used as “a means of comparison of 
concrete cases,’ so we come back to our old friends 
“‘ experience ”’ and “routine ”’ again. - 

In yet another place the reader is warned against 
too much reliance upon formule, “‘ as a general rule, 
complicated formule and elaborate methods of cal- 
culation are of little value . ... complexity and 
bulkiness of calculations tend to obscure important 
points in the work, and errors are liable to creep in,”’ 
with all of which we cordially agree, and yet we find 
the author indulging more than once in the book 
in an orgy of mathematics sufficient to satisfy the 
most academic mind; for instance, in the chapter 
on strength of diamond joints, bulkhead liners, and 
doubling plates. Probably these mathematical ex- 
cursions are a necessary part of the instruction which 
the book is intended to give, but the author’s own 
caution should be used in applying them. 

Some interesting figures are quoted from observa- 
tions of vertical deflection in ships, examples are 
given of a deflection amounting to 6}in. amidships 
relatively to the ends of a 500ft. collier built on the 
ordinary transverse system, by simply loading her 
with cargo; while on two other similar vessels built 
to Isherwood design the deflections observed were 
33in. and 5in. respectively under similar conditions. 
It was found, moreover, that a rise of temperature 
of only 7 deg. caused a deflection of lin. These 
figures are for simple static floating conditions, but 
as is pointed out in another connection, ships are 
subjected not only to static conditions but to deforma- 
tion due to dynamic actions such as rolling, pro- 
pulsion, waves, &c., which cause not only vertical 
deflections but also bulging of the sides and bottom 
due to longitudinal bending. If these forces cause 
such serious deflection in a strongly constructed 
collier, some idea may be formed of the deformation 
which must occur in light structures such as de- 
stroyers of high speed and power, and subject to 
high temperature in the region of the engines and 
boilers. This feature has given trouble, for instance, 
in the measurement of torsion with instruments 


which depend for their accuracy upon the main- 


tenance of the relative positions of hull and shafting. 
The author deals with the problem of bulging and 

inkling under assumed conditions very fully and 
clearly, and devotes a whole chapter to the strength 
of rectangular plates under fluid pressure in the light 





of Professor Bach’s experimental investigations. 

Very exhaustive treatment is given to the problems 
of strength of riveted joints, and of different. systems 
of spacing and riveting; it is probably the fullest 
exposition of this important subject which has been 
published. In discussing the principal systems of 
hull framing, 7.e., the transverse system, longitudinal 
system, and the cellular system, the author places the 
Isherwood system in @ class by itself and refuses to 
term it a longitudinal system, as is generally done. 
He speaks of the “so-called Isherwood system” as 
a mixed but essentially transverse system because 
the “ transverses ’’ which are a feature of the system 
perform the functions ordinarily belonging to the 
transverse beams and frames; he considers these 
frames and not the longitudinals the main part of 
the framing, but grants there are advantages in the 
arrangement, such as additional strength given to 
the plating by the longitudinals which stiffen it 
laterally ; he also admits greater ease of construction 
and repair. In recommending a change in the usual 
method of construction of destroyers, he suggests a 
system which is at least very similar to the Isherwood 
system, for he advances the following arguments in 
favour of the new construction :—(1) Greater claims 
to longitudinal strength necessitate a stronger 
development of the longitudinal frames in the bottom ; 
(2) transverse strength may be obtained more effi- 
ciently by a smaller number of deep frames than by a 
greater number of light frames; (3) buckling of the 
thin shell plating is best prevented by ciosely spaced 
light stiffeners rather than by a few girders of great 
weight. It will be seen that the qualities sought are 
precisely those claimed for the Isherwood system, 
which, by the way, has been successfully applied to 
destroyer construction. 

When discussing stem and bow framing, it is 
stated :—‘‘ Formerly the stem was designed for the 
special purpose of ramming, but this mode of attack 
is not now considered of importance.’”’ In the light 
of recent events this statement requires revision ; it 
was possibly true when written, but the rapid develop- 
ment of the submarine problem has changed all 
that; the call for efficient ramming qualities especially 
in light war vessels is heard again with no uncertain 
sound. Special attention is naturally being given 
to this feature in recent construction. 

Professor Hovgaard draws attention to the fact 
that in battleships, battle-cruisers, and other ships 
designed for serious and long-continued fighting, all 
parts which are unprotected by armour are liable 
to be demolished in action, and argues that only 
structural members that are protected should be 
included in calculation as effective strength members ; 
he advocates the distribution of armour in such a way 
as effectively to protect the structural strength of 
the ship. This is not always done, but the point is 
important and deserves serious consideration. 

The book is a clever and thorough piece of work, 
well printed and illustrated, and more systematically 
planned than many books which have their genesis 
in academic lecture-rooms; it is full of food for 
thought, and the mathematics which the reader is 
so gently warned to use carefully does not detract in 
the least from its merit. It will certainly be appre- 
ciated by all students, and specially by those who 
have to go through the course of study of which it is 
avowedly the prepared text-book. 








OBITUARY. 


REGINALD WIGRAM. 


Ir is with regret that we have to announce the death 
of Mr. Reginald Wigram, a well-known figure in 
Leeds, and formerly a director of John Fowler and 
Sons, Limited, of that city. Mr. Wigram was seventy 
years of age, and lived the greater part of his life in 
this Yorkshire commercial centre, where he took a 
great interest in political and social matters. Reginald 
Wigram was the seventh son of Mr. Money Wigram, 
who was a director of the Bank of England and a 
shipbuilder on the Thames at Blackwall in the days 
when timber was chiefly employed for the hulls. 
He received his early mechanical training in a London 
workshop, and after a short experience of marine 
work spent some time in the works of the London 
and North-Western Railway Company at Crewe. 
His association with Leeds dates back to 1866. He 
was on the City Council for nine years and was 
Chairman of the Electricity Committee from the 
time that the House-to-House Electricity Company’s 
undertaking was acquired by the Corporation in 
1898. While ho occupied this position great de- 
velopments in this branch of municipal work took 
place. Mr. Wigram was also a director of the Great 
Northern Railway Company and a Justice of the 
Peace for the West Riding of Yorkshire. He leaves 
two sons, the elder, Mr. Richard Spencer Wigram, a 
civil engineer, and the younger, Mr. Walter G. Wigram 
who succeded him in the directorship of Messrs. 
Fowlers’. 











AccorpIncG to the American Consul at Stockholm, the 
lack of copper in Sweden will eventually cause the shutting 
down of electrical and other works which depend mainly 
on the metal. Before the war the import of copper was 
about 800 tons a month, whereas only 762 tons reached 
Sweden in November and December. 
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MR. DAVEY’S MODELS OF AUTOMATIC’ SLUICES AND FLOOD GATES 








AUTOMATIC SLUICE 
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Pig. 3—AUTOMATIC FLOOD GATE—DOWN-STREAM FACE 


AUTOMATIC SLUICES AND FLOOD GATES. 





Tue problem of constructing water-gates with automatic 
action is one of special interest because of the rapid 
development of water power, irrigation, and the regulation 
of rivers. 

“In the immediate neighbourhood of power stations for 
electric supply there is readily at hand electric power ; 
but electric power requires mechanism, and involves the 
human element, which may fail to put the mechanism in 
action at the proper time. If a flood-gate can be made 
automatic, the human element and the cost of the power 
mechanism may be dispensed with. In irrigation works 
and the regulation of rivers there is seldom any power 
available but that of hand power, and the man or men are 
not always on the spot at the right time. Flood gates 
should be prompt in action at the very commencement of 
the flood when the water has risen only a few inches above 
normal level, and perhaps before the time when it would 
be realised that a flood was in progress, There are other 
and obvious reasons why water gates should be automatic, 
if at the same time they remain simple and reliable. Many 
attempts have been made to produce an automatic gate, 
but the plans adopted have been complicated, and few 
have been suited to the varying conditions of practical 
application. The hydraulic principles governing the appli- 
cation of water gates generally are simple enough. The 
problem is purely a practical one—viz., that of applying 
well-known hydraulic principles in a simple manner.” 

Mr. Henry Davey, who has written a pamphlet from 
which the above words are quoted, has for some time past 
made experiments with working models of sufficient size 
to test the automatic action of weirs, sluices and flood 
gates of his invention, and has afforded us an opportunity 
of examining some of them. His weir we have already | 
described—see THe Enorneerr, July 5th, 1912—and we | 
propose now to deal with designs for automatic sluices | 
and flood gates. 

Sluices are required for the relief of floods, for excluding | 
tidal water from low lands, and for many other purposes. 

The simplest form is that shown in Fig. 5. The gate is | 
made hollow and water is admitted and disch from 
it in the following manner. A small hole in the face of | 
the gate admits water from the head-race, and a large | 


| gate then fills and closes. Part of the weight of the gate 


Pig. AUTOMATIC! .PLOOD GATE—UP-STREAM FACE 


cylinder. When the head wate: level rises high enough 


is taken up by a balance weight. The unbalanced weight | to flow into the top of the cylinder, the piston is pressed 


is lifted, when the gate rises, by water pressure on the | 
inclined surface of the underside. The pressure of water | 
is normal to the surface on which it presses and the pressure | 
on the inclined surface is resolved into an upward force. | 


down by the weight of water and opens the valve, which 
will remain open as long as the head water is maintained. 
Water now flows out of the gate and the gate rises from 
pressure on the underside. When the head water falls 
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Fig. 5—AUTOMATIC FLOOD GATE 


valve lets water escape from the gate into the tail-race. | Such a force exists as long as there is a difference in level 


When the head water rises above the normal level the | between the head 
The water is then discharged from the gate | is actuated in the manner shown. The valve is attached 


valve o 


and tail water. The discharge valve 


faster than it is coming in and the gate rises. When the to a lever pivoted on the gate. The opposite end of the 
head water falls below the normal the valve closes, the lever is attached to a loosely fitting piston moving in a 


below the top of the cylinder the water above the piston 
leaks away to the tail water, and the valve closes by 
its own weight. The gate then fills and closes. Mr. 
Davey’s working model, made to a scale of lin, to the foot, 
is illustrated by Figs. 1 and 2, which show one gate 
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. The width of each gate is 12in. The tide sluice 
vn in Fig. 6 is constructed on the same general 
principles, but it is not necessary to have the valve and 


A hole in the tide side of the gate admits the tidal water 
into the gate. Assume the gate to be closed as in the 
figure ; the tide level coinciding with that of the river. 
There is then no pressure tending to lift the gate and it 










Tide Side . 


“Tue Ewcincer’ 


involving the use of 80 to 100 or more flood gates. The 
falling shutter type has the advantage that it allows 
large floating bodies, such as trees, to pass over 
without itself suffering damage. An automatic gate of 
this kind has been invented by Mr. Davey and illustrated 
by Fig. 7, whilst the up-stream and down-stream faces of 
a lin. to the foot model are shown by Figs. 3 and 4. 

The shutter is hinged at two-thirds its depth from the 
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Fig. 6—TIDE SLUICE 


remains closed by its own unbalanced weight. The 
pressure on the inclined bottom of the gate is the same 
inside as out. As the tide falls the water in the gate falls 
also, and the upward pressure on the gate becomes greater 
than the downward pressure. The gate is so proportioned 
that it begins to rise when the tide has fallen, say, lit. 
below the river level, and, as the tide falls lower, the 
upward pressure increases. The — will remain open 
till the tide has again risen to the 

closes. It will be seen that at this point the pressures on 
both sides of the gate are the same. The supporting 
wheels are free and the frictional resistances are reduced 
to a minimum, both in opening and closing. 


The gate moves up and down slowly because its move- | 
ment is controlled by the rate of flow of water both in and | 


out of the gate. This is an impertant point—such heavy 


masses must not be allowed to move quickly. Leakage | 
at the ends of the gate is prevented by means of staunching 


rods. 


Mr. Davey has given us permission to, take from his | 
drawing the following notes upon which the design was 


based :— 
Proportions. 


Weight of gate = 4000 Ib. cs ee te te + 1 goog — 3500 = 500 Ib. | 


Counter weight = 3500lb._ . f 


Upward force to overcome friction in opening } 

when the tide has fall-n 1ft. below river level 2000 — 500 = 1500 Ib. | 

Pressure on gate at the time of opening, L.W. = an | 
= ¢ . 


Pressure on gate at the time of opening, H.W. 


With the large supporting wheels the friction of the rails 
is very small. 

If the gate does not lift with lft. fall of tide its time of | 
opening is simply delayed till the tide has fallen more ; | 
with further fall the lifting power is increased. Doubling | 
the thickness of the gate doubles its lifting power for a | 
given difference of level between the two sides of the gate. | 
When the gate closes it is in perfect equilibrium, friction 
is then very little—500 Ib. is allowed for closing and 1500 
lb. for opening. 

He has also given us the following notes on the diagram 
of an ordinary sluice working on his system—see Fig. 8. 

Proportions of Gate. 
Depth of head water .. .. .. «- ++ ee ee es ve oe Off, 


Thickness of gate analy be SSE ahs ine. 
Percentage of total pressure on gate available for lifting 


gate, when there is no tail water .. p.c. 
Percentage ditto, when tail water is7ft. .. .. .. .. .. 2p 
From experiments with the models the percentage of total 

pressure on gate necessary to overcome the running 

friction on the rails—no lubrication .. .. ... .. .. Spc 





Gate Closed 
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river level, when it’ 


top, and it is actuated by radial piston shown in the left- 
hand bottom corner of Fig. 7. It will be seen from the 
diagram, Fig. 9, that the shutter is balanced on the head 
water side by a well-known hydraulic law. The rise in 
tail water tends to open it by pressure on the area below 
the hinge, and that tendency reaches its maximum when the 
tail water is two-thirds the distance up the back of the 
shutter.. The radial piston has to be heavy enough: to 
hold the shutter against the maximum tail water. _ It is 
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Pig. 8—-DIAGRAM OF AUTOMATIC ORDINARY SLUICE 


| 


often desirable that the shutter should go down with the 
flood, but should remain down until released by hand. It 
| is then only necessary to provide a ratchet and pawl on 
| the pulley shaft for that purpose. 
| The action of the radial piston is as follows :—As the head 
| water rises it flows through the grating 6 and finds its 
way beneath the piston, which it raises, thus slacking the 
| chain and allowing the gate to open down-stream. When 
| the head water falls below the grating 6 no more water is 
| supplied to the underside of the radial piston, whilst what 











Fig. 7—-AUTOMATIC FLOOD GATE 


As the gate rises the percentage lifting force increases, 
because less area of gate is exposed to pressure. 
Flood Gates.—Flood gates on rivers are often required 
to have a far greater di ing capacity than can be 
rovided by weirs. The great dams for irrigation work in 


dia require to be completely spanned by flood gates, | 


is present leaks away. The piston then falls by its own 
| weight, raising the gate. An additional grating, closed by 
| a suitable shutter, may be provided at d to open the gate 
| at a lower lever if desired. From the two views of the 
model, Figs. 3 and 4, it will be seen that the radial piston 
can conveniently be made one quarter the width of a pair 





of gates. Each gate in the model is equivalent to 12ft. 
wide and the piston to 3ft. wide. From the ease, delicacy, 








Fig. 9—-PRESSURE DIAGRAM FOR AUTOMATIC FLOOD GATE 


and certainty with which these models work there can be 
little doubt that the designs would be effective at full scale. 








MODERN IRONFOUNDING. 





ALTHOUGH the foundry is one of the most important 
sections in an engineering works the products of which are 
mainly constructed of cast iron, it is only too frequently 
very much behind the other departments in respect of 
modern developments and facilities for economical pro- 
duction. This is unquestionably a serious state of affairs in 
these days of stern competition, and any new development 
which would tend to the improvement of methods, and con- 
sequently increase the output and efficiency of this depart- 
ment, should be welcomed by manufacturers. In a paper 
recently read before the Manchester Association of Engi- 
neers, Mr. R. Onions gave some useful information relating 
to improvements and methods of production. He says 
that if a careful analysis of the causes of wasters be taken, 
a surprising number could be traced to the sand milling 
process owing to overmilling. ~The accompanying illus- 
trations—Figs. 1 and 2—represent views of an improved 














Pig. 1—IMPROVED SAND MILL 


sand mill, from which the author has obtained highly 
satisfactory results. It will be observed from the first 
illustration that a mechanical means is provided for raising 
and lowering the rollers so as to bring their faces within 
any desired distance from the loose bottom of the pan. 
A small hand wheel actuates a wrist plate, which brings 
into mesh spur gears and causes the rotation of worm 
wheels in either direction on each of the mills. This, 
in turn, actuates square-threaded vertical screws, which 
move the main axle up or down. The gearing is driven 
through the medium of a friction wheel to allow slip and 
prevent damage by overrunning. Another feature of 
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Fig. 2—IMPROVED SAND MILL 


4 


special merit is the manner in which the pan is driven. 
In ordinary mills bevel gearing is used for this purpose, 
while the weight of the pan and rollers is taken by an 
ordinary foot-step bearing. The latter is heavily loaded, 


‘inaccessible and liable to wear, thus bringing the bevel 


wheel teeth too deeply into mesh and causing breakages. 
In this mill the pan is driven by spur gearing—as shown 
in Fig. 2—and the pan revolves on a number of rollers 
running on a bevel path which reduces the power required 
for driving. 

In the making of cores the author finds girl labour 
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} 
much more satisfactory than that of boys on repetition | of the sand portion without one haying to resort to the 
and delicate work, their scope being limited by the weight | persuasive influence of a mallets thus ensuring correct 
which they can lift. Fig. 3 shows a corner of a foundry | and good work. This machine was originally designed to 
equipped with two hand-operated core machines. The | be operated by compressed air acting direct on the piston, 


class of work turned out may be observed from the samples but it was found impossible to get a steady lift of the ram, 





| 
| 
| 
| 
| 




















Fig. 6—CAST STEEL CORE GRID 


| even when the inlet was controlled by a disc. The air, 
| which was at 80 Ib. to 100 1b. persquare inch, after accumu- 
lating sufficient pressure in the cylinder to overcome. the 
weight and the friction, would suddenly, by its expansion, 
rush the core to the top and break it. This difficulty was 








Fig. 3—-HAND OPERATED CORE MACHINE 


on the bench, which embrace some complicated and | 
delicate forms. The machines are operated by the two 
hand levers under the bench, one of which actuates a 
venting needle which pierces the core before it is taken | 
out of the box, and so prevents distortion. The other | 














Fig. 7—-METAL FRAME FOR BENDING CORE IRONS 


entirely overcome by interposing oil between the air and 
the ram, making the oil inlet of such a size as to give the 
| required speed of lift. Thus should the controlling lever 
be carelessly worked, the action of the machine would 
remain quite normal. 

The author finds it difficult to understand why oil sand 

















Pig. 8—CLIP FOR MOULDING BOX 





cores are not more widely used. One objection to these 
cores is the smell given off by fish oils. He recommends 
a mixture of two parts of whale oil and one part of boiled 
lever actuates a disc or plate for pushing the core from | linseed oil. There are, however, one or two good core 
the box. Fig. 4 shows a core machine for heavier work | oils on the market which have very little smell. . The 
actuated by compressed air. On the bench to the left | proportion of oil varies with the percentage of alumina 
is a typical example of core produced by this machine. | in the sand ; but in order to obtain the maximum amount 
The two parts of the core box to the right show how such ' of venting sea sand should be used. Twenty shovelsful 


Fig. 4—PNEUMATIC CORE MACHINE 

















Fig. 5—OIL SAND CORES 


a core is removed after ramming, the main portion being | of sea sand to five pints of oil will give good results. The 
in the position after being pushed up from the round | mixing is preferably done on an iron plate one or two days 
casing. It will be seen that the core being rammed up | before use, and as the oil tends to creep towards the 
whilst the interior of the mould is down in the casing, | bottom, frequent turning over is an advantage. It 
and afterwards being steadily pushed up when the side | cannot be rammed the same as is ordinary sand, as it lifts 
pieces can be taken off, allows of the complete removal | up around the rammer, but instead is tucked in by hand. 





Care is necessary when drawing off the core box and lifting 
into the stove. Any mending that is necessary should 
be done by adding some sand roughly, and after baking 
this can be rubbed up witha file. The heat of the stove 
should not be less than 400 deg. Fah., nor more than 
500 deg. Fah., or the adhesiveness is destroyed. Some 
examples of oil sand cores are given in Fig. 5. . 

The advantages that may be claimed for oil cores are : 

















Fig. 9—-ARRANGEMENT OF TWO SETS OF TUYERES 


—(l) Dispensing with the need for core irons; (2) the 
material being porous, no further venting is necessary ; 
(3) the substance will not absorb moisture to the same 
extent as loam and so may be stored away for longer 
periods ; (4) less cost in the fettling shop, as the sand 
once started will run itself out of the casting. 

Fig. 6 shows a cast steel core grid for a gas engine bed, 
and Fig. 7 is a metal frame for bending core irons. The 
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Pig. 10—CUPOLA WITH TILTING RECEIVER 


latter figure shows one-half of a core box made from an 
open sand casting in which the irons may be quickly 
bent, thus avoiding damage to the original. In Fig. 8 
is shown a simple and efficient means for holding down the 
top moulding box. The device consists of a mild steel 
bar or cramp, bent as shown, and on which is placed a 
finger with a square hole to fit loosely on the bar. When 
placed in the position required by the handles on the box 
the finger automatically bites or ‘“‘ jaw locks” on the 

















Fig. 11—TILTING RECEIVER 


bar and pinches the two halves together, when the cramp 
is pulled over by hand. 

With regard to cupola construction, the author said 
that considerable skill and experience must be exercised 
in the design, building and working if the operations are 
to be carried out to give the best results in regular work. 
Fig. 9 shows diagrammatically an arrangement for using 
two sets of tuyeres alternately—a method which appears 
to have an advantage for cupolas working long hours. 
Two rows of tuyeres are placed on the same level, eight. 
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in all, four of which are in use at one time. The valves 
A and B are so connected that the air is automatically 
diverted, first through valve A to tuyeres C ; when after 
a lapse of twenty minutes A is shut and B opens air to 
tuyeres D. It is claimed that any slag which may 
have collected at the mouth of, say, tuyere C will be 
melted or burnt off, because of the hot zone created around 
its mouth by air from tuyeres D on each side. 

Fig. 10 shows a tilting receiver or fore-hearth attached 4 
to a cupola. This arrangement dispenses entirely with 
tapping and enables the ladle to be filled in less time than 
is possible with the ordinary method ; thus exposing the 
surface of the molten metal to the atmosphere for a 
shorter period. Figs. 11 and 12 are sectional views of 





Fig. 12—PART SECTION OF TILTING RECEIVER 


the receiver, from which the method of construction and 
the means of making the joint between the cupola and 
receiver can be gathered. In this case the receiver is 
tilted by means. of an electric motor and worm and sector. 
The metal spout shown on the left-hand side of Fig. 11 
reaches down to the bottom of the receiver and forms a 
conduit by which the slag is separated from the liquid 
metal, and the slag is thus prevented from reaching the 
spout. The receiver revolves on the rollers shown, and 
is provided with a large cover to allow either of the 
entrance of a man and for emptying after pouring. In 
the latter case the receiver is turned over with the cover 
downwards. 

In order to prevent confusidn in conveying orders 





Fig. 13—DIAL INDICATOR 


between the men on the cupola charging platform and the 
men who are removing the metal, a simple and effective 
method of communication was described by Mr. Onions. 
The general arrangement will be seen in Fig. 10. A dial 
will be noticed against the wall. A duplicate of this dial 
is placed on the charging platform and worked by the 
men charging the cupola. These two indicators are 
coupled together and always read alike. Fig. 13 shows an 
enlarged view of the index. plate, which will. make clear 
how the information is transmitted. For instance, on 
any particular day it is intended to cast, say, 60 cwt. 
cylinders, 80 cwt. beds, 120 cwt. wheels and 40 cwt. of 
sundries: these particulars are placed on the index as 
shown, so that the 60 cwt. of cylinder metal is indicated 
by six divisions, each one of which represents a 10 cwt. 
charge of iron, and the finger shows that nearly all this 
metal has been sent down for this section. 








DurinG the year 1914 nineteen railway accidents and 
two accidents to servants were inquired into by the 
inspecting officers of the Board of Trade. Fourteen of the 
nineteen accidents were collisions, three were derailments, 
one was the Carr Bridge disaster, when the railway was 
flooded and a bridge swept away, and the remaining case 
was at Wantage-road, where a goods train overran its 
signal and crashed into the buffer stops at the end of the 
loop on which the train was running. Eight of these— 
six collisions, one derailment, and the Wantage-road 
mishap—occurred in the second half of the year. Of the 
fourteen collisions, four were due to want of care on the 

‘ part of the driver, one to the driver misreading his signals, 
six to drivers overrunning or starting against signals that 
were at danger, one was the Canfield-place collision, 
where the driver of an engine sent to assist a train that 
had been ‘stalled’? was not clearly told where the 
stationary train was, and one was due to an error on the 
part of a signalman. This last was the only case during 
the year where a signalman was blamed for causing an 
accident. Passengers lost their lives in only two accidents, 
five being drowned at Carr Bridge and one killed at Cannon- 
street. Five servants—two drivers and three firemen— 
lost their lives in three accidents, both driver and fireman 
being killed at Rugby and Burntisland. 


PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 








THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Marked Bars Advance to £10 10s. 


ANOTHER advance in Staffordshire marked bars 
has occurred, this being the fourth since the declaration of 
war. Only a fortnight has elapsed since the previous 
increase. This may sound like rushing up prices inor- 
dinately. But the facts are all against any suspicion of 
unfairness on the part of makers or of any attempt to take 
undue advantage of the market. The truth is that un- 
marked iron is still rising so rapidly that the marked bar 
makers were left with no alternative but again to put up 
their standard. ‘The advance, which dates from the 16th 
inst., is one of 10s. per ton, as all the preceding advances 
have also been, and brings the new standard up to £10 10s., 
Earl Dudley’s bars becoming £11 2s. 6d., and those of 
Messrs. Jno. Bradley and Co. £11 10s. per ton. Hoops, 
sheets and plates—if any—rolled by the five “list” 
houses in the trade share in the advance. 


Iron Trade Conditions since Quarter-day. 


No great amount of new business has accrued 
from negotiations opened at the quarterly meeting a fort- 
night ago. Iron and steel consumers had made up their 
minds that, whatever development the new quarter 
brought, values were much more likely to go up than to 
recede. Consequently, there was a considerable amount of 
buying in advance. A certain amount of business is being 
placed which is imperative, and with so small a margin of 
unpledged output the effect is to harden prices more and 
more. Where, however, there is no positive pressure to 
buy, consumers are cautious. The rapid rise m iron and 
steel values has complicated market conditions. Besieged 
as they are with inquiries for prompt supplies at high 
prices, iron and steel masters are not inclined to devote 
much attention to outstanding contracts accepted when 
very different conditions prevailed. In some cases 
engagements entered into six months ago, which ought to 
have been discharged long since, are still unfulfilled. 
Consumers whose business is being disorganised for want 
of raw material have perforce to give out fresh orders at 
the prices now current as an inducement to ironmasters 
to make deliveries on the outstanding contracts. Iron- 
masters have still to contend with formidable difficulties 
with regard to transport and fuel. The relief which 
traders expected in the matter of cheapening fuel in the 
early spring has not come, and there seems small chance 
ot a substantial drop in prices. The railways are carrying 
but little save war material to the south, and the canals, 
of which manufacturers have been availing themselves 
more fully lately, are in a hopelessly congested state. 


Finished Iron Prices. 


Prices of unmarked bars are still near to those of 
the list iron houses. The advance of 10s. last notified by 
the South Yorkshire Bar Iron Association brings the 
crown bars of Yorkshire, Lancashire and North Stafford- 
shire to within 15s. of the marked bar makers’ new 
standard. These advances in merchant iron, amounting 
to £1 in the course of a month, do not materially relieve 
the pressure for supplies, inasmuch as there is a very con- 
siderable demand, which will not wait, and an accumula- 
tion of old orders which the mills are not able to wipe out. 
South Staffordshire merchant bars are this week quoted 
up to £9 10s., and it is not possible to get prompt dispatch 
of business much under that figure. There has been a 
remarkable appreciation of puddled bars. Most makers 
are now asking £7. Some of them indeed prefer to with- 
draw quotations for the time being, having little stock, 
and being convinced that the advance will continue. 
The export trade in galvanised corrugated iron shows no 
improvement, and the domestic demand is receiving no 
great stimulus from military requirement. Exports are 
not much more than one-third of the normal. Values are 
stationary and are cut as fine as present costs of production 
will admit of. Some of the galvanisers say they are unable 
to make both ends meet at present prices. Export business 
can be done at £14 to £14 10s., f.0.b. Liverpool for 24 gauge 
corrugated sheets. The price to buyers at home is about 
£14 15s. Black sheets are very dear, making £10 and 
upwards at works, while spelter is now costing about 
£47 10s. per ton delivered Birmingham. The cheapest 
native steel bars—as raw material for the galvanisers 
who are their own black sheet rollers—are at £7 10s. to 
£7 15s. per ton, so enormously have prices in this depart- 
ment increased since continental supplies were removed. 


Pig Iron. 


There appears to be some little hesitancy in the 
pig iron section. Smelters seem to have looked for some 
drop in fuel prices, but though the date when the fall 
usually comes has arrived, it is clear there is to be little 
relief in this direction for ironmasters yet awhile. As a 
result, quotations to-day (Thursday) in Birmingham were 
thoroughly well maintained, and one firm of part-mine 
iron producers stiffened its rates by 2s. 6d., bringing 
the basis for gray forge to 72s 6d. Business was done at 
70s., but the premium was not realised. Quotations for 
Northamptonshire forge iron ranged from 67s. 6d. to 
70s. and over, and Derbyshire forge could be bought a 
shade under 69s., though several firms would look at 
nothing less than 71s. for forge and 74s. for foundry No. 3. 


Steel Trade. 
Most of the finished steel makers are quoting 





above the Association basis for all descriptions of material. 





Their production is conditioned to a great extent by the 
requirements of the Government, and it is not easy to get 
supplies where they do not accord with the general pro- 
gramme of production. Some firms are realising 10s. 
premium over standard rates where they can give deliveries 
of manufactured steel. In the raw steel trade the material 
available for early delivery is very small indeed, and hand- 
some premiume on the recognised rates have to be rejected 
by producers. For English steel bars and billets no 
price lower than £7 10s. for Bessemer qualities is heard of, 
and open-hearth steel cannot be bought, even for delivery 
some weeks ahead, under £7 15s. Merchants have 
moderately large parcels of American billets to offer, 
and with a fair prospect of obtaining deliveries in May, 
customers will give about £7. Quotations under and 
above that figure are occasionally heard of, and it was 
stated to-day that a fairly large quantity of the U.S.A. 
raw material had been handled in Midland works and 
had turned out satisfactorily. 


Ironworkers and the War Bonus. 


The “ war bonus ” which the Midland iron and 
steel workers are to receive as the result of a Wages 
Board decision comes in for a good deal of discussion. 
It inereases considerably the cost of production, but 
employers will not grudge it if it has the result of inducing 
the men to keep better time. In every case it is contingent 
upon the men working the full week—in the case of blast- 
furnacemen twelve days in a fortnight—and will, it is 
at any rate hoped, produce better time-keeping and 
facilitate production. The men in the mills and forges 
are required to work five full turns per week in respect of 
tonnage work. The bonus is as follows :—Youths earning 
from 10s. to 20s. per week, Is. per week bonus; youths 
and men earning 20s. to 30s. per week, 4s. bonus; men 
earning 30s. to 40s. per week, 3s. bonus ; and men earning 
40s. r week and over, 2s. per week bonus. Workers 
at the blast furnaces will receive 3s. per week bonus. 
It will be recognised that the award is much on the lines 
on the North of England bonus scheme. Unquestionably, 
one important factor which assisted the Midland iron- 
workers to secure a bonus was the circumstance that to 
the great surprise of nearly everyone the recent selling 
prices return taken out by the accountants to the Wages 
Board here gave the men no increase, as I reported in 
this column a fortnight ago. Local conditions, however, 
seem to show that the ironmasters obtained very little 
better services from the men for any increased wages 
which they concede, and there is therefore very little 
encouragement to push up wages. 


North Staffordshire Iron and Steel. 


There is a firm tone about pig iron in North 
Staffordshire, and owing to the large quantities which are 
being consumed locally, smelters are not inclined to 
decrease their price for outside sales. Steel manufacturers 
continue to carry on work at high pressure, and overtime 
is being worked where possible. Ordinary customers 
can obtain immediate deliveries with difficulty owing 
to the urgency of work on war material. The output of 
coal is satisfactory, considering the shortage of men, and 
fuel of all kinds is in steady demand. 


Armaments Committee for Birmingham. 


This week, following the example of the ship- 
builders and engineers on the North-East Coast, an 
example which also seems likely to be very soon copied in 
the Clyde engineering yards, a Munitions Committee, 
representative of the engineering, metal and allied trades, 
has been formed for Birmingham and district to expedite 
the production of war materials. On behalf of Mr. George 
M. Booth, of the War-office Armaments Output Com- 
mittee, a great meeting of local manufacturers was called 
for the beginning of the week, and was attended by repre- 
sentatives of most of the Birmingham and district firms the 
plant of which can be adapted to the output of shells and 
fuses. As many as 500 manufacturers had heen invited. 
Lord Elphinstone represented Mr. Booth, and detailed 
the measures by which the Government hoped very largely 
to increase output. In the last fortnight, since the War- 
office Committee came into existence, a great deal had 
been done. Many misunderstandings had been removed. 
What was now sought was a businesslike method of 
increasing the sources of supply and generally co-ordinating 
all efforts to that end. The question, said Mr. Booth’s 
mouthpiece, he was there to ask Birmingham was the 
same as was being asked in every industrial centre in 
this country. It was this: ‘‘ Can you do even more than 
you are doing?” Lord Elphinstone dealt with the 
question of compensation to manufacturers whose interests 
reorganisation of factories might damage. The matter 
would, he said, be fully dealt with by the Committee set 
up under Mr. Duke. It was intended that where a firm 
had undoubtedly suffered loss, either by the temporary 
transfer of men or by the cancellation of private contracts, 
compensation should be fairly and expeditiously dealt 
with. The meeting elected an Executive Committee of 
ten members, with power to add, as follows :—Mr. Dudley 
Docker, C.B., chairman; Sir Hallewell Rogers; Sir 
Gerard Muntz; Mr. Neville Chamberlain; Mr. Arthur 
Chamberlain; Mr. Arthur T. Keen, of Guest, Keen and 
Co., Limited ; the Town Clerk; Mr. T. Harris Spencer, 
chairman of Midland Employers’ Federation ; Mr. Steven, 
chairman of Engineering Employers’ Federation; &c. 
The following labour unions were also invited to join the 
Executive :—The Amalgamated Society of Engineers, The 
Allied Trades’ Federation and the Workers’ Union. 
Inquiries made among engineers and metal manufacturers 
point to the conclusion that the output in Birmingham 
alone could be increased by not less than 20 per cent., 
and probably by 40 per cent., if works were reorganised 
and contracts allocated by a body of men possessing 
practical knowledge of local manufacturing conditions. 
At present manufacturers with plant and labour suitable 
for the production of shells and fuses are not able to 
obtain War-office contracts of the right kind or contracts 
sufficient to keep them fully employed. Some with 
limited resources have had pressed upon them a volume 
of orders they are helpless to execute in anything like 
reasonable time. Yet other works which might be profit- 
ably employed on the manufacture of munitions stand idle 
for want of plant. It is understood that the new Com- 
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mittee will act as the agent of the War-office in the city, 
and will have the allocation of all contracts. Its first 
task will be to distribute or re-distribute Government 
work among those firms which have the plant and labour 
to make shells and fuses, according to resources. Firms 
which are overloaded will be relieved. Others which have 
not been able to obtain contracts will be got to work at 
once on munitions. In some cases the prices offered have 
stood in the way. The Committee will also have to tackle 
the problem of increasing the city’s manufacturing re- 
sources, transferring labour from civil to military work 
and securing adequate supplies of raw material for 
Government work, even if it means the starving of others 
engaged in ordinary commercial production. As the 
representative in this district of Taz ENcrnEER, I am able 
to make the important announcement that the War- 
office will be behind the Committee, and will act upon its 
recommendations. 


Supply of Rolled Brass and Copper. 


In the rolled brass and metal trades of Birming- 
ham considerable alarm exists this week among manu- 
facturers whose plant cannot be adapted to the production 
of war material lest the arrangements which the Govern- 
ment is making with the metal firms prevent them obtain- 
ing supplies of their raw material. Within the last few 
days a census of the whole of the metal mills in the city 
has been carried out on behalf of the War-office. For some 
time past several firms have given the Government an 
option on the whole of their output. Very large new 
rolling mills have been erected or are in course of erection, 
and, despite the fact that only rejected material has been 
sent out in the ordinary way of trade, the supply has 
proved quite inadequate to the demand of the munitions 
factories. Many more of the local works mixing and rolling 
brass and other alloys are likely to come under the same 
restrictions, and consumers who cannot adapt their plants 
to Government work are this week apprehensive that they 
will not be able to carry on much longer. The position is 
a very curious one. 








LANCASHIRE. 
(From our own Correspondents.) 
Mancnrester, Thursday. 
A Feeling of Uncertainty. 


THE attendance on the Iron Exchange on Tuesday 
was fairly up to the average. Business was still on an 
uncertain basis generally. Pig iron was strong, and it 
was reported that quotations had been sent broadcast 
to consumers in this district from the United States, 
but we have not heard of any business being put through, 
as the figures are too high as compared with local prices. 
Hematite was on the advance, and prices were very 
variable. Copper was generally higher for sheets and 
tubes, and there is a strong demand on Government 
account. There was no change in sheet lead and English 
tin ingots. ’ 


Quotations. 


Pig iron, generally nominal: Lincolnshire No. 3 
foundry, 77s.; Staffordshire, 75s. 6d.; Derbyshire, 73s. 6d 
to 74s. 6d.; Northamptonshire, 78s. 8d.; Middlesbrough, 
open brands, 78s. 6d. to 79s. Scotch: Gartsherrie, 89s.; 
Glengarnock, 87s.; Eglinton, 87s.; Monkland, 83s. 6d.; 
Summerlee, 86s. 6d.—delivered Manchester. West Coast 
hematite, 115s.; East Coast ditto, 110s.—both f.o.t. 
Finished iron : Bars, £9 15s.; Lancashire hoops, £11 2s. 6d.; 
Stafiordshire ditto, £11 2s. 6d.; sheets, £10 2s. 6d. to 
£10 5s.; steel bars, £10 5s. to £10 10s.; steel hoops, 
£10 17s. 6d.; boiler plates, £1); plates for tank, girder 
and bridge work, £10 to £10 10s.; English billets, £7 10s.; 
cold drawn steel, £15. Copper: Sheets, strips, &c., 
£96 per ton, small lots 1ld. per lb.; rods, £96 per ton. 
smal] lots, 1ld. per lb.; tough ingots, £84 10s.; best 
selected, £35 10s. per ton. Copper tubes, 12%d.; solid 
drawn brass tubes, I1l}d.; brazed brass tubes, 113d.; 
condenser tubes. 12}d.; condenser plates, 10d.; rolled 
brass, 10d.; brass turning rods, 1l1d.; copper wire, 10}d.; 
yellow metal sheets, 10d.; rods, 10d. per lb. Sheet lead, 
£27 5s.; English tin ingots, £173 per ton. 


The Lancashire Coal Trade. 


There was a fairly good attendance on the Coal 
Exchange, and there were numerous inquiries for house 
coal, with firm prices. Slack and engine fuel was in good 
demand at late rates. Shipping and bunkering demand 
was well up to the average. Quotations irregular. 


The Cotton Trades and the War. 


The spinning and doubling branch of the cotton 
trade has felt the effects of the war very keenly, especially 
in the section engaged in the production of the finer 
numbers. This branch catered very largely for the enemy, 
and this market is, of course, closed. It is gratifying to 
learn that an improvement is now taking place and that 
fresh markets are being opened up which will help to 
offset the loss of trade to Germany and Austria. The 
trade in the coarser counts is much more favourable, 
a@ very great amount of work being provided by our own 
and foreign Governments assisted by an improvement 
in the number of orders from our chief markets oversea. 
Speaking at a recent meeting of the British Association 
of Managers of Textile Works, Mr. W J. Boothman said 
that the war had brought vividly to our notice the fact 
that Austria, France and Germany had become formidable 
competitors with us in the production of numerous classes 
of cotton goods. British manufacturers will have to 
abandon their attitude of conservatism and take every 
advantage of new ideas in order to effect the saving. of 
labour and increase the output. I learn that at many 
mills in this district the owners are taking advantage of 
the lull in trade caused by the war to improve their plant, 
and that electrical engineers are reaping the benefit owing 
to the increased adoption of electrical driving of the 
machinery, by means of which the plant can be speeded 
up and the output augmented. In some cases the mill- 
owners are putting down their own ing plant for 


electric driving, while one large mill has adopted a system 








of driving which is new to cotton mill engineering, namely, 
by means of a geared steam’ turbine, the high speed of 
revolution of the turbine being reduced by means of 
double helical i and a second motion shaft, on 
which is placed the rope driving pulley. 


The Government Control of Engineering Works. 


Although I understand that definite steps have 
been taken by the Government to take over certain works * 
in the Birmingham district, no such steps have as yet been 
adopted in this district. In Birmi the owners of 
these works have been informed that they must not take 
any further work for private firms, but must devote all 
their energies to the production of. war material. Our 
local Committee will have no little difficulty in deciding 
what constitutes private work, for many of the 1 t 
firms in this district are almost exclusively aaeet ie 
the manufacture of machinery of various kinds, such as 
.\vols and motors, for other firms which are, in turn, making 
implements of warfare. Again, some firms are busy on 
machinery and war materials for our Allies. Will this 
kind of work be stopped? In organising its scheme, 
the Committee will find many small establishments 
capable of taking such work as shell turning which have 
hitherto been overlooked, and even workshops of the 
School of Technology will be found worthy of attention. 
These shops contain many useful tools, suitable for light 
work, and a staff which might well be made good use of. 
There are also many mills which possess small workshops, 
the tools in which would readily be lent for the Govern- 
ment work. ae. 


Corporation Workmen and Munitions Work. 


I mentioned last week that the Manchester 
Corporation had decided to afford every facility for its 
workmen to take up the above kind of work in compliance 
with the request of the Local Government Board, and 
that care was to be taken that the men were not to suffer 
any loss upon release. It was hoped that about 1000 
men would thus be available from all the Corporation 
departments, but I understand that this figure has been 
exceeded, some 1400 men having decided to volunteer 
for work on war material. A number of students of the 
Manchester University, with spendid patriotism, are 
assisting in the production of war material in a local 
chemical works which had lost many of its men to the 
recruiting sergeants. 


Junior Institution of Engineers. 


A paper on “Compressed Air: Its Generation 
and Application ’’ was read at a meeting of the North- 
Western Section of the above in Manchester on April 12th 
by Mr. V. E. Green, AM Tnst.C.E. The fundamental! 
principles of air compression were described, it being 
shown that though isothermal compression was generally 
aimed at, something approaching adiabatic compression 
was usually obtained. The even turning moment and 
the possibility of cooling the air during compression, 
were given as points in favour of multiple-stage com- 
pression, and after discussing various methods of govern- 
ing—with by-pass for delivery or throttle for inlets to 
govern pressure and a ball governor in each case to govern 
speed—driving and testing air compressors, Mr. Green 
described and illustrated by means of lantern slides a 
number of modern air compressor plants. Among the 
many applications referred to and illustrated were the 
following :—Refrigerating plants, driving coal and rock 
cutters, torpedoes, hand drills, caulking tools, hammer 
and chisel. The date for the discussion of Mr. Green’s 
paper was fixed as April 26th. 


Barrow-tn-FurnNEss, Thursday. 


Hematites. 


The position of the hematite pig iron market is 
one of strength, and there has been a further lifting in 
prices. The demand for iron is brisk all round, and 
makers are doing a very satisfactory business. They are 
holding good contracts, and the whole of their output is 
going into direct consumption. There are twenty-two 
furnaces in blast, but there are no signs of any addition 
being made; indeed, at the present time there is a dis- 
turbance with regard to labour, the blast furnacemen 
claiming a further increase in their wages. It is hoped, 
however, that an amicable settlement will be arrived at. 
Makers are quoting 115s. per ton net f.o.b. for parcels 
of mixed numbers of Bessemer iron, and special brands 
are at 125s. per ton. Warrants are idle almost at 95s. 
per ton net cash. The stores have been brought down to 
2611 tons, as compared with 8147 tons this time last year. 


Iron Ore. 

For iron ore there is a full demand on local as 
well as general home account. Good average sorts are 
quoted at the high rates of 25s. to 27s. per ton, and best 
qualities are at 35s. 6d. per ton net at mines. The demand 
for Spanish ores is steady. Last week two large cargoes 
were discharged in Barrow, one being of 7000 tons. This 
ore is quoted at 27s. 6d. to 30s. per ton delivered. 


Steel. 

The steel trade is as actively employed as the 
labour supply will permit. At Barrow the plate mills 
are still idle, and there is no sign of a restart in that 
direction. In the other branches there is a good output 
being maintained. At Workington there is also marked 
activity. The demand for steel rails is steady, but there 
is room for plenty of improvement. Heavy sections are 
at £7 12s, 6d. to £7 17s. 6d. per ton, with light rails at 
£8 12s. 6d. to £9 per ton, and heavy tram rails are at 
£8 15s. per ton. The shipments of rails from Barrow have 
been quiet of late. There is nothing being done in steel ship- 
building material. Ship plates are nominally at £9 10s. 
to £9 12s. 6d. per ton. Boiler plates are at £10 5s. to 
£10 10s. The demand for hoops is steady at £10 15s., 
and billets are at £7 10s. per ton. The de ts on 
war munitions at Barrow and at Workington are busily 
employed. 


Fuel. 
For coal there is a brisk demand, with good steam 





sorts at 23s. 6d. per ton delivered. Coke is in big request, 


with East Coast qualities at 30s. to 35s. per ton delivered 
at West Coast furnaces, and Lancashire qualities are at 
25s. per ton delivered. Nothing is being done in Welsh 
coke at present. 








SHEFFIELD. 
(From our own Correspondent.) 
The Question of Output. 


Tue chief theme in iron and steel circles here 
continues, of course, to be that of output. It is impossible 
to lose sight of the vast importance of it, and, to speak 
truly, the men are loyally combining with the employers 
to assist the Government in solving the problem. Since 
the question was first seriously faced, there has been a 
very large increase in the production of armament and 
munitions of war generally ; but the possibilities which 
the necessity of the moment have brought to light still 
leave a considerable amount of leeway to be made up— 
and it will be made up. The spirit of the men could not 
be better ilustrated than by the sentiments expressed 
the other day by a speaker at a meeting of the Penistone 
branch of the National Steelworkers’ Association Engineer- 
ing and Labour League. ‘“‘ We are going to do our level 
best,” he declared, ‘“‘ to turn out as much shot and shell 
or anything else required to make our gallant. Army 
conquerors on the battlefield. If it means working any 
hour, we are prepared to do it, and to transfer men from 
one department to another, and if it comes that we have 
to ‘stop the tap,’ we will stop it. ‘Tap’ or no ‘tap,’ 
we must win. Nothing must stand in the way of complete 
victory over Germany, neither labour, beer nor brass.” 
That science is alert to the nation’s call was equally clearly 
evidenced by Dr. Ripper, of the Sheffield University, who, 
addressing the Sheffield branch of the British Foundry- 
men’s Association on Tuesday, said that during the next 
few months the world would learn the meaning of the full 
weight and power of British engineering resources. Our 
Army and the armies of our Allies might depend upon it 
that war supplies would continue to increase in volume 
and intensity till the menace to the peace of Europe was 
removed once for all. It was, he added, a satisfaction to 
know that in helping forward this great movement, 
Sheffield was playing a part second to that of no city in 
the Empire. Then, again, the employers have been in 
conference on the question of the appointment of a com- 
mittee to act with the Government Committee in the 
scheme for organising the metal industries of the country, 
with the result that a provisional local committee has 
been formed, the aim being to organise a series of groups 
of works quite independent of the armament firms, 
which can between them carry out every process of shell 
making, from melting the steel to the delivery of the 
finished article, thus creating an important addition to 
the regular supply. Rotherham also has appointed a 
committee on similar lines. There is, he said, a powerful 
triple entente at work in the Sheffield steel area—labour, 
science and employers—and the effect will probably be 
a surprise to friend and foe alike. Why will not these 
interests see that in times of peace, when the fight is for 
a front place in the markets of the world, concentrated 
effort like that would carry all before it and prevent it 
ever being again said that whilst we advance at the rate 
of 20 per cent., some rival nation does so at the rate of 
50 per cent.? 


British Methods. 


That thought leads to another. At the meeting 
of the Foundrymen’s Association, already alluded to, 
Mr. Arthur Balfour, director of Seebohm and Dieckstahl, 
Limited, expressed the opinion that Sheffield firms are 
at present handicapped in their organisation by having 
so many different kinds of articles to make. He con- 
sidered that if groups of manufacturers could work together 
and each works could be deputed to make one kind of 
thing, many of their difficulties would be overcome. The 
suggestion is not, of course, new, because it has all along 
been recognised that specialised work and standardisation 
of machinery parts and tools have proved remarkably 
successful in Germany; but if ever the day should come 
when Sheffield manufacturers decide to break from present 
methods in favour of the German plan, it is quite con- 
ceivable that a great influence would be at once felt in 
the matter of trade-bulk. The necessity for the latter, 
which is naturally retarded by the extraordinary variety 
of productions, was realised fully by Mr. John Little, 
the general manager of Cammell, Laird’s Grimesthorpe 
Steel Works, when, comparing American methods with 
English, he said that if we had a demand similar to that 
which was experienced by the American works, with their 
huge outputs, we could do as well as they did in the 
States and certainly a good deal better than they did in 
Germany. There is, however, this to remember that in 
many cases thousands of tons of American steel are worth 
less on the market than hundreds of tons of some of the 
high-class steel turned out of a works such as Grimes- 
thorpe. Speaking of Cammell, Lairds, I understand that 
the firm has just increased the overtime rates to the whole 
of the workers at the Penistone Steel Rail Works. 


New Belgian Consul. 

Mr. Arthur Balfour, by the way, has been formally 
appointed Consul for Belgium, in succession to the late 
Mr. Robert Schott. The duties of the office have reaily 
been undertaken by Mr. Balfour for a long time past, 
and upon his shoulders has rested a considerable portion 
of the responsibility involved in the reception and housing 
of 2000 or 3000 Belgian refugees in Sheffield. He has 
been in close touch also with the Government from the 
commencement of hostilities, and was a member of the 
Consultative Committee called together by the Chancellor 
of the Exchequer for the settlement of financial and 
commercial questions arising out of the circumstances 
created by the war. Recently Mr. Balfour returned from 
a special coramission of inquiry on the Continent for the 
Government. 


Round the Works. 


The term “ general conditions” has not now the 
meaning that attaches to it in normal times. Then it 
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‘indicates prevailing conditions; now it can refer only 


to a constantly narrowing section of industry apart 
from war work. Even so, it is difficult to draw a line 
between the two, for so things are, though perhaps 
very remotely, connected i ly with the manufacture 
of munitions. File makers experience no particular 
ee ee ee 
filled. There is not very much file work in shell- 
making, and that is the ominant feature just now— 
and for the oversea requirements: are none too 
brisk at present. The Indian railways appear to have 
some pretty large contracts for steel material to place 
and Australia seems likely to require a fair amount of 
tramway steel. Engineers’ tools, entrenching tools and 
farm implements are very active spots, and orders for 
band saws which formerly went to the Continent are 
coming here in fair volume. Large cross-cut saws are 
wanted, and the demand for circular saws is pressing, 
especially those required for metal-cutting, but the 
market for hand saws is poor. Saw makers, I might add, 
have definitely decided to discontinue the use of the word 
““German” in connection with saws. It has for years 
been no more than a term. High-speed steel is booming, 
the only restriction on business in this section being caused 
by the shortage of alloys, particularly of tungsten powder. 
When the war commenced the only source of supply 
—German—was cut off, and the stocks then in hand have 
gradually disappeared. They have been eked out with 
ferro-tungsten, which manufacturers of high-speed steel 
dislike, and with small supplies of tungsten powder from 
America. The latter has now ceased altogether, although 
it was always rather coarse for the work. Three plants 
have been put down in England—one by a syndicate of 
all the big steel manufacturers in Sheffield and the Arm- 
strong-Whitworth firm—but so far only one has begun to 
yield supplies in a practical quantity. The normal 
amount required by Sheffield is about three tons a day, 
whilst at present no more probably than that quantity 
is being turned out in a week. However, prospects are 
fair, the price is no higher than about 5s. 6d. per lb., 
and before very long there should be good supplies from 
each of these three plants, thus leaving no excuse for 
British makers of high-speed steel to return to Germany 
for tungsten powder after the war, seeing that we hold 
unlimited supplies within the Empire of wolfram ore, 
from which the tungsten element is obtained. Whether 
or not they will be loyal to the home market remains to 
be seen. Amongst new oversea business are orders for 
files for Sydney, N.S.W., sheep shears for St. Louis and 
Bombay, steel for Basle, tools for New York and Montreal, 
cutlery for Winnipeg, and cast iron window frames for 
Buenos Aires, the last named being, I believe, a rather 
big contract. Included in home orders are several placed 
in Sheffield by the Manchester Corporation for tramway 
uirements over the year. These consist of steel tie 
bars, fish-bolts and nuts, car axles and car wheel tires. 
The War-office has given out -heavy contracts for table 
cutlery, pocket knives and razors, but the last-named 
cannot be made nearly fast enough, though the quantities 
required for the troops have been usefully augmented as 
@ result of the appeal by the Master Cutler for disused 
or spare razors. Up to this week about 40,000 razors have 
been received, of which 24,000 have been thoroughly 
pa wey and sent on to the War-office, and the others will 
‘ollow. 


Raw Materials, &c. 


The market for all kinds of raw material con- 
tinues fully firm and in several cases further advances 
have been demanded. For West Coast hematite pig iron 
as niuch as from 122s. to 123s. has been asked for Bessemer 
mixed numbers, Sheffield delivery, and sales of East Coast 
mixed numbers are still reported at 111s., Sheffield, with 
as much as 116s. asked. In common irons Derbyshire 
foundry is very strong, but Lincolnshire makers keep 
pretty well off the market, their quoted prices being 
apparently intended to discourage buying, though con- 
sumers are not in much mood for the open market. The 
values of acid billets maintain their hardness and quota- 
tions, as far as they can be given, are about £10 5s. to 
£10 10s. for Bessemer and £10 15s. to £11 for Siemens. 
Following an advance of 10s. in crown bars recently, 
hoop iron makers similarly raised their prices a week ago 
to £10 12s. 6d. Since then there has been another advance 
of 10s. in hoop iron, the price of which is now £11 2s. 6d. 
Basic billets are quoted, under a very heavy demand, 
£8 for soft'and £8 10s. for hard qualities. Consumers are 
severely feeling the need of freer supplies, and although 
a few lots are coming from the States, supplies are still 
entirely inadequate, with the result that offers of premiums 
accompany very urgent inquiries. The scrap market is 
as hard as ever, any figure from 75s. to 78s. being given 
for wrought iron, according to quality, whilst the range 
for heavy steel is from the lower figure mentioned to 
92s. 6d., the latter being obtained for special scrap. 
In an earlier paragraph I mentioned tungsten powder 
at 5s. 6d. per lb. Toward the end of the week, however, 
the scarcity of the commodity seemed more pronounced, 
and under the pressure the level of the market rose to 6s., 
ferro-tungsten putting on 6d. to 4s. 6d. per lb. content. 
A good many Sheffield steel representatives visited the 
Board of Trade exhibition of German and Austrian hand 
and edged tools in Cheapside last week, and had an oppor- 
tunity of comparing the prices with what similar work 
could be done for in Sheffield. They found there were 
many hints to be picked up and some of the producis 
shown were really good, but most of them were rubbishy 
and not worth competing for. 


Fuels. 


It cannot be said that any definite change has 
occurred in the steam coal market during the past week, 
but there appears to be a rather easier tendency. There 
is not quite as much difficulty in securing supplies as has 
been the case for some time past, and generally speaking 
works are now receiving ample deliveries. The demand 
for shipment is hardly as strong, and buyers seem to be 
holding off the market as long as possible in the hope of 
values easing. There is practically no forward business 
being arranged. A large number of contracts expire at 
the end of June, but negotiations for their renewal have 
not yet commenced. The outlook for steam coal appears 
to be very uncertain. Of course, to a considerable extent 





the position must be governed by the tonnage required 
for shipment, but although at the moment the tone 
suggests an easier tendency, it is really doubtful if values 
will show any substantial decline for some time to some. 
The market for small fuels keeps very steady, and values 
are as a rule unc Current prices for steam coal 
are now practically double the values quoted at the 

inning of the year, the figures 
as follows :—Best South Yorkshire hards, 23s. to 24s.; 
best Derbyshire hards, 22s. to 23s.; second quality, 18s. 
to 20s.; steam cobbles, 17s. to 17s. 6d.; steam nuts, 
18s. to 19s. The South Yorkshire Coal Trade Association, 
which claims a membership representing five-sixths of 


the total output of this district, met on Monday and |° 


passed the following resolution :—‘‘ The circumstances of 
the present position of the country render it necessary 
that coalowners should use their best endeavours to control 
advances in the price of coal for home consumption, so 
as to keep the figure within reasonable limits consistent 
with the circumstances of production. Therefore the 
advances on expiring contracts. should not exceed 5s. 
or 6s. per ton on the prices prevailing immediately before 
the war.” This resolution apparently affects only house 
coals, the present open market prices of which are just 
about 5s. or 6s. above the quotation when the war com- 
menced, so that what it means is that contracts will be 
renewed on the basis of present open market rates. It 
is contended that the “ free ’’ coal available is only about 
10 per cent. of the total production, so that if after this 
a keen demand is still made for open market tonnage, 
the quotations for the latter may continue rising. On the 
terms of the resolution, the merchants are evidently 
going to lose the very wide margin of profit they have 
been enjoying for months. The steam coal position is 
much stronger than that of house coal, open market 
values being from 10s. to 12s. higher now than when 
contracts were made in November, and small manu- 
facturing fuel is from 6s. to 7s. higher. Coke is very firm 
at 22s. to 23s. per ton on rail at ovens. 








- NORTH OF ENGLAND. 


(From our own Correspondent.) 


Organising Output. 

Cuier interest in manufacturing circles this 
week has centred in the many measures undertaken by the 
North-East Coast Armaments Committee to increase the 
output of munitions and other war material. So far little 
has been made public respecting the doings of the Com- 
mittee, but the employers’ and workers’ representatives 
are working in hearty co-operation to “ deliver the goods,” 
and no one can doubt that the result of their efforts will 
be gratifying. Inquiries made among manufacturers 
show that the output on the North-East Coast could be 
increased by no less than 20 per cent., and probably 
30 per cent., if works were reorganised and contracts 
allocated by a body of men possessing practical knowledge 
of local manufacturing conditions. Owing to lack of 
organisation, mismanagement and muddle the output of 
factories and workshops has been much less than it 
might have been. Manufacturers with plant and labour 
suitable for the production of war material have not been 
able to obtain War-office contracts of the right kind or 
contracts sufficient to keep them fully employed. Others 
with limited resources have had pressed upon them a 
volume of orders they have been helpless to execute in 
anything like reasonable time. Organisation alone— 
preferably local organisation—is all that is needed to 
increase the output. That is why the formation of the 
North-East Coast Armaments Committee has been 
welcomed, it being felt that if the Government business is 
managed by a local committee familiar with the trade 
conditions it would be much easier to adjust the work to 
@ proper scale. It is understood that during the past 
week the Committee has devoted its energies chiefly to 
ascertaining the exact resources of the factories and 
works. Some sort of attempt to do this was made prior 
to the formation of the Committee. Inspectors from 
London visited the works and made inventories—a 
cumbersome and not very profitable proceeding, in that, 
almost of necessity, the inspectors have very inadequate 
expert knowledge. A few local manufacturers familiar 
with the capabilities of the different types of machinery 
and having the knowledge born of actual experience in 
manufacturing can accomplish more in a week than an 
army of inspectors from a distance would do in a month. 
More than that, they can also secure much more rapid 
conversion of machinery, where this is necessary, and 
much more prompt delivery of articles required, for they 
will be in a position to allocate work to concerns which 
can turn it out most conveniently. Further, they will be 
able to avoid the error of overburdening some firms with 
orders beyond their capacity. Organisation and stimula- 
tion are what are required, and these, no doubt, will be 
got most effectively in the hands of such a representative 
committee as that now formed. 


Trade Conditions. 


The calls of the English, French and Russian 
war departments result in the majority of the Northern 
industries continuing in an active state. Night work is 
absolutely necessary, but many firms are greatly incon- 
venienced by the lack of skilled labour. It is gratifying 
to learn, however, that the workers as a whole are co- 
operating loyally with their employers in the effort to 
maintain the output of munitions of war at the highest 
possible level. Thousands of men are putting in so much 
overtime that they have scarcely an interval for change 
or recreation between bed and work, and they sometimes 
break down from sheer fatigue. The output of shell is 
now on @ vast scale, and if it can be maintained little 
shortage is likely to occur, but it is necessary to provide 
against accidents which might check the supply. Not 
much progress has been made in providing the many 


additional turners who are needed. Some have been sent, 


back from the Army and a few have been obtained from 
distant places. There is a recrudescence of the com- 
plaints of excessive rejections and over-exacting tests by 
Government inspectors and of useless restrictions put upon 
manufacturers. These matters will doubtless receive the 
consideration of the Armaments Committee. There is 


being per ton at the pit. 





still a firm tone about pig iron, and owing to the large 


quantities which are being consumed locally makers are 


not inclined to decrease their price for outside sales. 
Steel manufacturers continue to on work at high 
pressure, and it is with difficulty that ordinary customers 
obtain deliveries owing to the urgency of work on war 
material. Manufacturers have still to contend with for- 
midable difficulties in regard to transport and fuel. The 
relief which traders expected in the matter of cheapening 
fuel in the early spring has not come, and there seems smail 
chance of a substantial drop in prices. The output of 
coal is still much short of the demand 


Cleveland Iron Trade. 


A new Government order prchibiting the export 
of foundry iron to neutral countries, except under licence, 
has been issued this week, and appears to have been 
made applicable only to the Cleveland district. The 
trade is completely at a loss to discover the object of this 
latest restriction, and already it has had the effect of 
suspending several shipments which had been fixed for 
this week. Much depends on the way in which the 
licences are issued.- Application has to be made to 
London in each case, and if the delays between the appli- 
cation and the granting of the licences are as long as 
they frequently aro in the case of hematite, the trade, 
small as it is already, will be still further paralysed. Full 
cargoes will be affected more seriously than part cargoes 
on regular liners, as in the case of the latter chartering 
does not present the same difficulties. In the other case, 
however, traders cannot take the risk of chartering until 
the fate 6f their application for a licence is known. Traders 
are at a loss to understand why the prohibition has been 
extended from hematite to foundry iron. It can hardly be 
to prevent foundry iron finding its way into Germany, 
for Germany has more iron of its own than it knows what 
to do with. It probably has stocks of well over a million 
tons, and has been vigorously underselling Cleveland iron 
in the Italian market. It is hoped on all sides that the 
ironmasters will make suitable representations on the 
subject to the Board of Trade War Trade Committee. 
It may be pointed out that prior to the issue of this order 
meticulous precautions were imposed as to the destination 
and actual consumption of all the iron shipped to neutral 
countries. At the moment of writing the shipments are 
practically help up altogether, and traders are waiting 
to see how the licence system works out in practice. 
The position is the more diappointing inasmuch as the 
April shipments have been much better than those of 
March, while now the total for the whole month is hardly 
likely to show any improvement. When it is remembered 
that the whole of the shipments from Cleveland of all 
descriptions of pig iron to all neutral countries was below 
8000 tons, the prohibition is even less comprehensible. 
The market has developed a somewhat depressed tone 
and values show a downward tendency. No. 3 G.M.B. 
Cleveland pig iron has been lowered to 66s. 3d.; No. 1 to 
68s. 3d.; No. 4 foundry, 65s. 9d.; No. 4 forge, 65s. 3d.; 
and mottled and white iron each 64s. 9d., all for early 
delivery. Some makers, however, decline to follow these 
prices and still demand as high as 69s. for No. 3. Stocks 
are comparatively low, having been reduced last month 
by upwards of 20,000 tons, while there is a possibility 
of a further reduction in output owing to the growing 
scarcity of labour. While the shipments are at the lowest 
possible ebb, the home demand continues steady and 
the make is being got away. A larger production, too, 
is going directly into the steel works. It is estimated 
that the make of pig iron in the Cleveland district 
during the past quarter was 552,000 tons. The esti- 
mated total for the preceding quarter was 594,000 tons 
and for the first quarter of 1914 630,000 tons. The ship- 
ments of pig iron for the quarter totalled only 48,484 tons, 
including 11,976 tons coastwise, 36,509 tons foreign. 
The total for the corresponding quarter last year was 
267,832 tons, including 120,198 tons coastwise and 147,634 
tons foreign. 


Hematite Pig Iron. 


Conditions have changed but little in the hematite 
pig iron trade during the week. The continued activity 
in the steel departments has rendered makers compara- 
tively independent of the current orders coming into the 
market. The bulk of the hematite now being produced 
is consumed by steel manufacturers. An additional 
output could readily be disposed of, and it is likely that 
if more labour was available more furnaces would be put 
into operation. The general market quotation for East 
Coast mixed numbers remains steady at 105s. for early 
delivery. 


Iron-making Materials. 


The business in foreign ore has been quiet this 
week. Freights for Bilbao ore are lower, 13s. 3d. having 
been done, while the imports of ore are very heavy, 
over 100,000 tons having been delivered in the Tees this 
month. Foreign ore prices are therefore inclined to be 
somewhat easier, for consumers are now well placed. On 
the other hand, there are indications of some recrudescence 
of high freights, and the position generally is such that 
sellers cannot commit themselves. The quotation for 
best Bilbao Rubio of 50 per cent. quality, ex ship Tees, 
remains at 30s. 6d., but this figure could probably be 
shaded for suitable business. Furnace coke is rather more 
scarce, and quotations range from 27s. 6d. to 32s. 6d. for 
good medium kinds delivered at the works. 


Manufactured Iron and Steel. 


The state of great activity in the departments 
where the output is solely confined to Government work 
is well maintained. A great volume of werk is being turned 
out, and if labour were not so scarce in several depart- 
ments outputs would even be greater than they are. All 
sorts of schemes are on foot to meet tiie call of the big 
works for more men. Many clerks anc! others following 
light occupations who were atiracted by the offer of big 
wages have found the work too heavy, and have been 
obliged to leave it. Staffs have, however, been greatly 
augmented, but thousands of more men are still needed. 
At the Elswick works alone 2000 more workers are 

uired. Owing to the war demand having practically 
monopolised their whole production, many steel firms 
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have been compelled to relinquish a vast amount of 
regular trade with private buyers. Many orders which 
they have executed in the past have gone to smaller 
concerns which do not do much Government work, 
including some of the valuable contracts by public bodies 
and railway companies which are renewed in the early 
months of each year. There is some speculation as to 
how much of this private trade will after the war revert 
to its former channels and how much will be lost per- 
manently, and these sacrifices should be taken into calcu- 
lation by those who talk about the big profits which the 
iron and steel firms are supposed to be making. It is 
quite possible that their future interests may suffer 
through their whole-hearted devotion to the interests. of 
the country in the present crisis. There is no abatement 
in the demand for high-speed steel, and owing to the 
scarcity of alloys many orders are being refused. The 
business on hand is reported to be enormous. The problem 
of an insufficient supply of tungsten is a serious one, and 
it is predicted that it will become still more acute in the 
near future, if the demand for steel is maintained. Some 
tungsten powder is now being put upon the market, 
but it cannot suffice to affect the situation materially, 
so vast is the quantity required. Every bit of ferro- 
tungsten that can be produced will be‘needed. In the 
finished iron trades a more active state of affairs prevails. 
The following are the principal market quotations :— 
Common iron bars, £9 10s. to £9 12s. 6d.; best bars, 
£9 17s. 6d. to £10; best best bars, £10 5s. to £10 7s. 6d.; 
packing iron, £7 10s.; iron ship angles, £9 10s.; iron 
ship plates, £9 10s.; iron girder plates, £9; iron ship and 
girder rivets, £11 10s.; steel bars, basic, £9 10s.; steel 
bars, Siemens, £9 10s.; steel ship plates, £9 10s.; steel 
boiler plates, £10 10s.; steel ship angles, £9 5s.; steel 
sheets, singles, £10 15s. to £10 17s. 6d.; steel sheets, 
doubles, £11 to £11 2s. 6d.; steel joists, £8 17s. 6d. to £9 ; 
steel hoops, £9 to £9 2s. 6d.; steel strip, £8 10s. to £8 12s. 6d. 
—all less the usual 2} per cent. Heavy steel rails, £7 10s. 
to £7 15s.; steel railway sleepers, £8 to £8 2s. 6d.—net 
f.o.b. Cast iron chairs, £4 7s. 6d. to £4 10s.; cast iron 
pipes, l4in. to 2}in., £6 10s. to £6 15s.; 3in. to 4in., 
£5 17s. 6d. to £6; 5in. to 8in., £5 12s. 6d. to £5 15s.; 
10in. to l6in., £5 15s.; 18in. to 24in., £5 15s.; cast iron 
columns, plain £7 7s. 6d. to £7 12s. 6d.; floor plates, 
£3 10s. to £3 12s. 6d.—f.o.r. at makers’ works. 





Shipbuilding and Engineering. 


In these branches great activity continues, and 
the extent of the output is more closely regulated by the 
supply of labour of the expert character than by orders. 
Many firms are suffering from a want of sufficient hands, 
but now this lack is being earnestly and efficiently coped 
with as far almost as is humanly possible by the workers 
at command. _ Employers report that their men are 
attending more eagerly to business than has been the 
case for months ; and it is said that with energy and over- 
time a greater volume of work is being handled than was 
ever before experienced. For some time past there has 
been a suspicion that merchant shipbuilding work has 
been maintained at the expense of naval work. As a 
matter of fact. it has been more than suggested that ship- 
builders have been handicapping the increasing require- 
ments of the Admiralty by favouring unduly mercantile 
production. To all such innuendoes it is only necessary 
to state that shipbuilders are imbued with the same 
patriotism as the bulk of the people, and that they have 
responded willingly to all the Government claims made 
upon them. What the ordinary public is ignorant of 
is that only a few yards are adapted for Government 
work, and that mercantile and naval work are really 
complementary. Any attempt unduly to deplete ordinary 
shipbuilding yards of labour for the benefit of naval 
requirements would be ill-advised in view of the nation’s 
sea requirements as a whole. It is satisfactory to know 
that the full needs of the Government are being met and 
that the great shipbuilding industry, which is the founda- 
tion of our power on the seas, is being carried on to the 
fullest extent. Government and mercantile work must 
go together if we are to build better and cheaper than 
other nations. Naval architects must have command of 
the most varied and best skilled labour. The reason that 
the Tyne, for example, is the greatest ship-repairing centre 
in the world is that the workmen have the double choice 
of turning their skill to new and old work. It may be 
said, of course, that repairing is a purely specialised 
section of shipbuilding work, but as a matter of fact the 
shipyards up and down the river are a constant menace 
against any repairing monopoly. 


The Coal Trade. 


There has been a distinct lull in the northern 
coal market this week, caused chiefly by the continued 
lack of tonnage and the high freights at present ruling. 
The consequence is that whilst collieries are very fully 
booked on paper, they are having some difficulty in getting 
contractors to put in tonnage, and the latter being unable 
to take delivery themselves are putting their holdings 
on the market, and in most cases offering concessions, 
but whilst buyers are numerous they can only get deliveries 
by stemming boats for particular dates, hence the difficulty 
in bringing business to a head. Best steams are strongly 
held by producers. Industrial consumption is very large, 
but on the whole works appear to be obtaining supplies 
with more freedom than recently. Buyers are more dis- 
posed to keep off the market for the present, as a more 
irregular tendency is in evidence. Forward business is 
practically at a standstill, except for very short periods, 
and the outlook is uncertain. Gas coals are in great 
demand, many of the large tonnage contracts are heavily 
in arrear, and as reserve stocks at works have been con- 
siderably reduced, collieries are now being pressed for 
full deliveries in order that stocks may be brought up to 
something like normal levels. The demand for gas fuels 
of all descriptions for shipment is very active. Slacks are 
in great request. There is only a limited tonnage offered 
on the open market, with a considerable amount of 
competition to secure it, so that values are strongly held. 
Coking fuels and bunker coals are unchanged. Foundry 
coke is firm; gas coke shows greater firmness, deliveries 
being very difficult to arrange, Details of the Norwegian 
railway contracts have been received this week, and whilst 
northern firms have secured a fair proportion of the 
quantities allotted, the total is much below expectations. 
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Market quotations are as follows :—Northumberlands : 
Best Blyths, 29s. to 30s.; second Blyths, 27s. 6d.; un- 
screened, 28s. to 25s.; best smalls, 15s,; households, 25s. 
to 30s.; Tyne prime steams, 30s.; Tyne second steams, 
27s. 6d.; , 16s.;- Broomhills, 29s.;- smalls, 15s.; 
Hastings and West Hartleys, 28s. 6d.; smalls, 14s. 6d.; 
ordinary, 25s. to 27s. 6d.; special smails, 16s.- 6d. to 
17s. Gd. Durhams: Best gas, 24s, 6d.; second gas, 23s. 
to 24s.; special Wear gas, 25s.; smithy, 23s. to 25s.; 
coking unscreened, 24s. to 25s.; coking smalls, 23s. to 
24s.;. best bunkers, 24s. to 25s.; ordinary bunkers, 23s. 
to 24s. Foundry coke, 40s.;. furnace coke, 32s. 6d.; 
gas coke, 20s. : 








SCOTLAND. 
(From our own Correspondent.) 


Industry and Labour. 

THE passing of another week has brought about 
little alteration in the industrial situation in Scotland. 
All works in any way connected with the manufacture of 
munitions of war are working at the highest possible 
pressure. While from time to time producers have been 
complaining of the high costs of production and the 
scarcity of raw materials, the greatest hindrance to pro- 
duction at present is undoubtedly the lack of sufficient 
labour, and practically every works, large and small, is 
suffering in this respect. The call is heard everywhere for 
more recruits for the Army, but the cry is no less urgent 
that more men are required for the rolling mills and 
machine shops if our Army at the front is to be kept in 
constant supply. Deliveries are running behind, and in 
some of the steel works especially the delays to steamers 
and the uncertainty of shipment have in some cases resulted 
in an accumulation of plates or sheets on the mill floors. 
The scale of production has, in spite of many adverse 
factors, perhaps reached a height unparalleled in. local 
history. So far as the workers are concerned, they seem 
to be determined that nothing shall be lacking on their 
part in order to ensure that the men at the front will be 
kept well supplied with the materials of war. Even 
although the export trade outlook cannot be described 
as otherwise than dull, it is nevertheless surprising the 
amount of business which is being booked from week to 
week, and there always seems to be someone prepared to 
buy irrespective of price, and so the wheels are kept in 
motion. Prices on the whole have not altered greatly in 
the course of the past week and markets continue firm. 


War Wages and Bonuses. 

The requests for increases in wages and for the 
payment of war bonuses are as numerous as ever, and 
several settlements have been reported during the past 
week, Sheriff Mackenzie, acting as chairman of the 
Arbitration Court appointed by the Board of Trade under 
the Conciliation Act to consider the claim of the Scottish 
Brassmoulders’ Union for an advance of 2d. per hour, has 
awarded the men as “ war wages ” an increase of ld. per 
hour, or 4s. 6d. per week, to be retrospective as from 
January 15th. The advance will be paid on Saturday 
next. ‘The Commissioners’ finding regarding the iron- 
moulders’ claim for an increase’in wages is that an advance 
of 1d. per hour, or 4s. per week, and 10 per cent. on piece 
rates, shall be paid, to operate from or about March 11th 
last, and shall be regarded as war wages. The Amalga- 
mated Society of Engineers and the East of Scotland 
Association of Ironfounders and Engineers have concluded 
negotiations as the result of which the men in Edinburgh 
and Leith will receive the same advances as were awarded 
to the Clyde engineers—lId. per hour on time rates and 
10 per cent. on piece rates, to be paid as from the first 
full pay day after March 12th. The general contractors 
of Edinburgh have agreed to give 2s. of an increase of 
wages to all carters in their employment, the increase to 
begin on May Ist. The conveners of the several committees 
of Edinburgh Town Council have resolved to recommend 
the Town Council to grant a bonus of 2s. 6d. per week to 
all workers with 30s. per week and under and of Is. 6d. to 
all those above 30s. With the bonus no wage shall exceed 
4ls. per week. Instructions were also issued to the 
heads of departments to be prepared to reduce their 
staffs to the lowest possible limit in order to meet any 
call the Government may make for labour. The Glasgow 
Packing Case Makers’ Association has granted its men 
a war bonus of 7d. per hour. Some time ago the gal- 
vanisers and other labourers in the employment of Messrs. 
F. Braby and Co., Glasgow, applied for an advance in 
wages of 3s. per week all round in view of the increased 
costs of living. This was partially met at the time and a 
further advance has been offered several times and an 
additional good-timekeeping bonus, with a view to in- 
creasing the output of War-office and Admiralty work. 
The men, however, declined to entertain the bonus pro- 
posal, and ultimately the following offer was submitted :— 
Men rated at 30s. weekly and under, 3s. advance; men 
rated at over 30s., 2s. 6d. advance ; lads, Is. 6d. advance ; 
pieceworkers, 74 per cent. At a mass meeting of the 
men these terms were accepted, and the increase, which 
will date from April Ist, affects several hundred men. 


Shipping at Glasgow Harbour. 

A fair volume of business has been done in 
general cargo, but the principal feature continues to be 
the shipping of coal to the Continent. The number of 
steamers loading coal during the past week has been 
fifteen for France and twelve for Genoa, and the number of 
boats arriving light to go under coal cranes is at times 
embarrassing. Last week’s shipments totalled 82,330 
tons, and if deliveries alongside could only be speeded 
up this figure would easily be exceeded. Foreign exports 
have been somewhat below the average and made up of 
sundries without special feature. Seventeen foreign- 
owned vessels arrived during the week, of which seven 
were Norwegian, five Spanish and two French. They 
landed eight ore cargoes (22,620 tons), one of oil, one of 
general, one of grass, and six were in ballast. Foreign 
imports included 5020 tons nickel ore, 3100 timber, 3000 
nitrate, 2836 copper, and 125 ingot copper—all from the 
States. At present there are 133 steamers, totalling 
589,000 tons, being built in Clyde shipyards, being a 
reduction of 21 steamers and 125,000 tons compared with 
the same date last year. The Clan Line has secured the 








Bremen Hansa liner Pagenturm, 5000 tons, for its. 
service, and she will load shortly for the East. The 
Cunard Line has no fewer than four Glasgow-owned 
boats now loading or about to load for it, three in its 
London and New York trade and one in its London and 
Canadian trade, and several others are sailing. Several 
other liner companies have taken up Glasgow “ tramps ” 
in similar fashion for their own trade to take the place of 
their own steamers now on Government service. 


Pig Iron. 

Business in the pig iron trade has proceeded on 
much the same lines as in the preceding week. Producers 
continue to make large deliveries of ordinary and hematite 
qualities, but, apart from an occasional good line, new 
business is confined to small lots purchased by consumers 
to cover their urgent requirements. At the same time, 
however, sales are not inconsiderable in the aggregate 
and makers are booking as much business from time to 
time as they desire in view of the high costs of production. 
The Glasgow. pig iron warrant market was rather flat 
throughout the past week and from day to day there was 
increasing evidence of weakness. Speculators were more 
inclined to sell than purchase, and, with several holders 
easing their hands a little prices were reduced. Cleveland 
iron closed at 66s. 9d. per ton cash buyers compared with 
68s. 6d. in the preceding week. The. total turnover 
amounted to 23,000 tons. The warrant stores increased 
by 2950 tons during the week and now stand at 134,010 
tons compared with 110,051 tons at the same period last 
year. There are seventy-one furnaces in blast in Scotland, 
two fewer than a week ago, and one less than in the 
corresponding week of last year. 


Quotations. 

The prices of Scotch makers’ iron are as follows :— 
Monkland is quoted f.a.s. at Glasgow, No. 1, 80s. 6d. ; 
No. 3, 79s.; Govan, No. 1, 79s.; No. 3, 77s. 6d.; Carn- 
broe, No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 85s. 6d. ; 
No. 3, 80s. 6d.; Gartsherrie, Summerlee, Calder and 
Langloan, No. 1, 85s; No. 3, 80s.; Glengarnock at Ar- 
drossan, No. 1, 86s.; No. 3, 8ls.; Eglinton at Ardrossan 
or Troon, No. 1, 80s. ; No. 3, 79s. ; Dalmellington at Ayr, 
No. 1, 8ls.; No. 3, 79s.; Shotts at Leith, No. 1, 85s. ; 
No. 3, 80s.; Carron at Leith, No. 1, 86s.; No. 3, 81s. 
per ton. Ps 


Manufactured Iron and Steel. 

There has been no change in the manufactured 
iron and steel trades since last week. Works are fully 
occupied and there is no slackening in the pressure for the 
delivery of war material. Steelmakers report that there 
is little fresh business passing in the home market, but with 
the high costs prevailing prices remain firm. Merchants, 
however, are disposed to shade prices to an appreciable 
extent. The demand for steel on export account shows 
little improvement. Black sheet makers are still ex- 
periencing a heavy demand for the heavy gauges, large . 
quantities of which are necessary for railway purposes,. 
Raw materials are now arriving more freely from abroad” 
and, consequently, mills are suffering less from broken 
time. A considerable amount of work is going through 
on French account, and India and Australia are now 
showing an inclination to do business after a long period 
of abstention from buying. The demand for thin gauges, 
however, is still quiet, owing to the slackness in the 
galvanised sheet trade, which shows no. sign of a revival. 
The malleable iron makers are very well employed. Makers 
have a plentiful supply of orders for iron and mild steel 
bars, but the production at some of the works is being 
somewhat hindered by a scarcity of billets, which are 
imported from the United States and Canada. Prices are 
not easy to gauge, but it is understood that “‘ Crown ”’ bars 
are being sold at anything from £8 17s. 6d. to £9 10s. per 
ton less 5 per cent. for home delivery, and mild steel bars 
at about £10; while for export crown bars are quoted 
about £9 and mild steel bars-.at £9 10s. net per ton f.o.b. 
Glasgow. There is no change of importance in the 
wrought iron and steel tube trade. A satisfactory volume 
of business is being done on home account but the export 
demand is rather slow. 


Coal. 

The coal trade still proceeds on brisk lines. 
Markets are firm all round and the demand for all sorts is 
heavy. Prices have scarcely altered with, perhaps, the 
exception of the domestic article which is a little easier 
on the advent of warmer weather and the lessening of the 
demand. Outputs are still restricted owing to the scarcity 
of labour. A little uneasiness is also being caused by the 
shortage of wagons, which is responsible for short time at 
the pits. The industrial demand is very heavy and some 
export orders are on hand, a considerable quantity going 
to France and Italy also is buying generously. A large 
amount of tonnage is at the various ports, particularly in 
the Western district, awaiting loading turn and collieries 
are evidently assured of a very busy time. Splints and 
ells are in great request and navigations are heavily sold 
and difficult to arrange for prompt delivery.’ Washed 
produce is fairly plentiful, with the exception of singles. 
Collieries in the Lothians and Fifeshire appear to have 
more coal available for sale than recently, but so far 
prices are unaffected and the present rates are not likely 
to induce much business. The aggregate shipments from 
Scottish ports during the past week amounted to 258,169 
tons compared with 233,136 in the preceding week and 
363,142 tons in the co nding week of last year. Ell 
coal is quoted f.o.b. at Glasgow, 20s. 6d. to 21s. ; splints, 
19s. 6d. to 28s.; navigations, 22s. to 24s.; steams, 17s. 
to 19s. ; treble nuts, 19s. 9d. to 20s. 3d. ; doubles, 19s. 6d. 
to 20s. ; singles, 18s. 6d. to 19s. : best screened navigation 
coal f.o.b. at Methil or Burntisland, 22s. to 23s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

Since last week there has been a continuation of 
quiet, in fact almost lifeless, conditions in the coal market, 
although at the same time a fair amount of tonnage has 
been taken up by merchants. Tonnage in dock, however, 
has been lower than for some months past, and as there 
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is very little offering on the freight market, rates are dis- 
playing a strong upward tendency all round. Prompt 
tonnage especially has been difficult and 30s. has been 
paid for Genoa, this rate being very little short of recent 
record figures. 'The demand for prompt boats shows that 
the market is patchy, but, so far as collieries themselves 
are concerned, there is very little difference now com- 
pared with a week or two ago. Very few have any coals 
. to sell, especially those supplying Admiralty qualities. It 
is the middlemen who are making the market, and, although 
values of ordinary second Admiralties are placed about 
35s., some merchants are ready to take several shillings 
less, but middlemen, who counted on securing a fair 
proportion of their contract coals this month, have 
found it much more difficult to get the supplies from 
the collieries than they expected. 


Miners’ Demands. 

The outstanding question this week has been that 
relative to the miners’ demands for a 20 per cent. bonus, 
and the recommendation come to by the miners’ represen- 
tative, which no doubt are discussed in your Labour 
Notes. Most people feel that, at this juncture, a stoppage 
is impossible and would never be permitted ; that the 
Government would take steps to bring about a settlement. 


Coal Exports. 

Foreign coal exports last week were not parti- 
cularly satisfactory, inasmuch as although last week, 
which was a full six days’ working week, compares with 
Easter week of last year, there was a decrease of about 
30,000 tons in the shipments from Cardiff, Newport, 
Swansea and Port Talbot. The total quantity dispatched 
was 418,374 tons, and of this amount 220,470 tons were 
sent away from the port of Cardiff, the latter figure being 
over 95,000 tons below the quantity of twelve months 
ago. Shipments consisted of 16,400 tons to Genoa, 
15,688 tons to Marseilles, 16,190 tons to Port Said, 16,885 
tons to Rio de Janeiro, and 13,726 tons to Buenos Aires. 
Newport did very well in getting 91,500 tons away, this 
being an improvement of rather more than 10,300 tons on 
last year. Of this quantity 13,893 tons went to Marseilles 
and 14,189 tons to Naples. Swansea dispatched 60,000 
tons odd, this quantity being 31,000 tons odd more than 
at the same period of 1914, while from Port Talbot ship- 
ments ran to 36,267 tons, which was 24,025 tons better 
than twelve months ago. 


Labour Matters. 

Employment on the docks has not been quite 
so good lately. Imports have fallen off, and this has 
meant that work for those engaged in discharging opera- 
tions has been more irregular. Work has not been so 
pressing either in the ship-repairing and engineering shops. 
Particulars have now been received concerning the award 
of Sir George Askwith, Sir Francis J. R. Hopwood and Sir 
George S. Gibb, the committee on production, respecting 
the wages at ports in the Bristol Channel for men em- 
ployed in the ship-repairing and engineering | indus- 
try. The decision of the Committee is that the wages 
of both piece and time workers shall be advanced at 
the rate of 8d. per day in the case of those trades and 
grades which have not received an advance since December 
Ist last, the present advance to be applied as regards time 
allowed for overtime, &c., in accordance with agreements 
and the custom of the district. 


Current Business. 

The market this week has developed a very 
conflicting and puzzling condition. so much so that values 
of large coal are very difficult to arrive at, and it is hard 
to discriminate between what is actually a genuine and a 
purely fictitious market. Tonnage is unmistakably 
scarce. The supplies in dock are lower than for a long 
time past, and the question has frequently been asked 
as to what has become of it. It is only a week or so ago 
that vessels were waiting a week or more for loading berths, 
and yet to-day there are tips idle at the docks. This 
scarcity is regarded as only temporary, and it is probable 
that before very long there will be a return to more active 
conditions, as the Admiralty authorities continue to 
requisition tonnage, and there are reports that the 
Admiralty is likely to be very busy next month. Mean- 
while, however, the market for prompt shipment is weak, 
and in places coals can be picked up at 5s. to 7s. 6d. below 
the prices ruling recently. These, however, are no doubt 
isolated cases, but at the same time there is very little 
coal about, and few merchants are in the position to take 
advantage of cheap coals for spot shipment, as they have 
not got the ready tonnage, and to obtain it they have to 
pay higher freight rates, which neutralise the advantage 
of any reduction on coals. There are very few collieries, 
however, which even to-day are putting out firm quota- 
tions, as on paper they are pretty fully booked. The 
market is being made more by the middleman, who is 
prepared to cut prices very considerably if he can get 
business and stem the coals with the collieries. As regards 
prices, it is only possible to give approximate values. 
Best and superior seconds are still out of the market, and 
the top price for ordinary seconds is 35s. Middlemen, 
however, are offering supplies at 2s. 6d. less and in some 
cases even lower figures. Best drys are placed about 
35s. to 36s. and ordinary descriptions 30s. to 32s. 6d. 
Monmouthshires are irregular and everything depends on 
individual position. Best black veins are reckoned at 
about 33s. 6d. to 34s., but some colliery salesmen decline 
to sell under 35s. Western Valleys are valued about 
32s. to 33s. and best Easterns 31s. to 32s. Bituminous 
coals do not display much change, while nuts and peas are 
fairly steady. Smalls are keeping up to recent prices 
fairly well, best bunkers being 22s to 22s. 6d. and cargo 
sorts up to 19s. 6d. Patent fuel maintains 35s. to 37s. 6d., 
but pitwood has eased down to 34s. to 34s. 6d. 

LATER. 

At the time of writing the market shows no sign of any 
immediate recovery, although docksmen do not think 
that values will fall very much lower unless the tonnage 
position becomes even far worse than they ever expected. 
The inquiry on the market is without doubt so smali as to 
produce a state of idleness so far as new business is con- 
cerned, but still it is felt that immediately the Admiralty 
authorities become more active and their tonnage comes 
round the market will show a pretty sharp recovery. The 


future, however, is very difficult to foresee and at the 





moment the market continues very streaky, with a 
tendency to weaken further. The scarcity of prompt 
tonnage is shown by the advance in freight rates, 40s. 
being pelt for Venice, 32s. for Genoa with options, 20s. for 
Gib: , while Marseilles, which was fixed a week ago 
at 24f., is now at least 10f. more. As.regards values of 
coal, they are very unsettled, but the cutting of prices is 
simply for spot shipment, and middlemen naturally are 
making the greater concessions for the reason that the 
profits are relatively the higher. Colliery salesmen in 
many cases can do very little, as on paper they are booked 
up. Ordinary second Admiralties are offered indirectly 
at 32s. 6d. and even less, and best black veins ere obtain- 
able at 32s. 6d. and Western Valleys at 30s. Small coals 
maintain their values well, and best bunkers are still about 
22s. to 22s. 6d., with cargo sorts ruling up to 19s. 6d. 
Patent fuel and pitwood are unchanged. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 34s. to 35s.; ordinaries, 
33s. to 34s.; best drys, 35s. to 36s.; ordinary drys, 30s. 
to 32s. 6d.; best bunker smalls, 22s. to 22s. 6d.; best 
ordinaries, 21s 6d. to 22s.; cargo smalls, 18s. 6d. to 
19s. 6d.; inferiors, 17s. 6d. to 18s. 6d.; washed smalls, 
22s. to 24s.; best Monmouthshire black vein large, 33s. 6d. 
to 34s. 6d.; ordinary Western Valleys, 32s. to 33s.; best 
Eastern Valleys, 31s. to 32s.; seconds Eastern Valleys, 
30s. to 31s. Bituminous coal: Best households, 29s. to 
30s.; good households, 27s. to 28s.; No. 3 Rhondda large, 
35s. to 37s.; smalls, 25s. to 26s.; No. 2 Rhondda large, 
27s. to 28s.; through, 25s. to 26s.; smalls, 20s. to 21s.; 
best washed nuts, 27s. 6d. to 28s. 6d.; seconds, 25s. to 27s.; 
best washed peas, 24s. to 26s.; seconds, 22s. to 24s. Patent 
fuel, 35s. to 37s. 6d. Coke: Special foundry, 43s. to 45s.; 
good foundry, 38s. to 40s.; furnace, 30s. to 32s. Pitwood 
ex ship, 34s. to 34s. 6d. 


Newport (Mon.). 

The market this week has been quieter. Tonnage 
arrivals over last week-end were fairly good, but were 
neutralised by the heavy sailings. So far as the collieries 
are concerned there is not much change in the prices at 
which they are prepared to do business, though middlemen 
are offering supplies at lower figures. The quotation for 
best Black Veins remains about 35s., but this figure is 
shaded to buyers in the position to load immediately. 
The same is the case with Western Valleys and Eastern 
Valleys. Small coals continue in fair demand and range 
up to about 19s. 6d. for best qualities. Approximate 
values :—Steam coal: Best Newport black vain large. 
33s. 6d. to 34s. 6d. ; Western Valleys, 32s. to 33s. ; Eastern 
Valleys, 31s. to 32s. ; Other sorts, 30s. to 31s. ; best smalls, 
19s. to 19s. 6d. ; seconds, 17s. 6d. to 18s. 6d. Bituminous 
coal: Best house, 28s. to 29s.; seconds, 26s. to 27s. ; 
patent fuel, 33s. to 34s. ; Pitwood, ex ship, 34s. to 35s. 


Swansea. 

The anthracite coal market has been greatly 
disturbed by the Government issuing an Order in Council 
prohibiting the export of anthracite coal to all countries 
but those of the Allies, Spain and Portugal. The an- 
nouncement created consternation in the district as, if 
carried into effect, it would practically paralyse the 
industry, which finds employment for 15,000 men. The 
output of Welsh anthracite coal is about 5,000,000 tons 
a year. The war led to losses in exports to Germany 
of over 100,000 tons, but this was partly made up by 
demands from other quarters. The countries chiefly 
barred by the new order are Norway, Sweden, Denmark, 
Holland and Italy. These countries last year imported 
from Swansea the following quantities :—Italy, 850,000 
tons; Sweden, 149,570 tons; Norway, 57,455 
Holland, 45,997 tons ; and Denmark, 15,865 tons. Imme- 
diately upon the Order becoming known the Council of 
the Swansea Chamber of Commerce held a special meeting 
to consider steps to be taken to secure the modification of 
the Government's decision, and it was later arranged for 
a deputation to wait on Admiral Slade on Wednesday. 
The reason for the Government’s prohibition is believed 
to be due to the fact that anthracite and lime are the 
component parts of carbide, a material of greatest im- 
portance to the enemy, as much of their lighting and 
especially their searchlights are dependent on its possession. 
Since the Order was issued, however, the Swansea Chamber 
of Commerce has received intimation from the Admiralty 
that the embargo does not exclude the export of anthracite 
to certain approved areas under licences issued by the 
War Trade Department. This notification has consider- 
ably allayed the feelings of alarm entertained, although 
naturally the Order even in its modified form will affect 
business to some extent and cause a certain amount of 
inconvenience. There seems little doubt that hitherto 
large quantities of coal, particularly from Swansea, have 
found their way into the enemy’s country, and this being the 
case shippers are prepared to face the position created by 
the new condition of things as cheerfully as possible as 
they regard the precaution as a proper one. Naturally 
business this week has been slow. The Order does not 
apply to vessels loading at the time of the issue of the 
Order. Quotations have not undergone much change, 
though it is difficult as yet to foresee what the effect will 
be on prices. Approximate values :—Anthracite: Best 
malting large, 22s. to 24s. ; second malting large, 20s. 6d. 
to 2ls. 6d.; big vein large, 17s..to 18s.; red vein large, 
17s. 9d. to 18s. 6d.; machine-made cobbles, 23s. 6d. to 
26s.; French nuts, 24s. to 26s. 6d.; stove nuts, 23s. 6d. 
to 25s.; beans, 23s. 9d. to 25s.; machine-made large 
peas, 15s. to 16s. ; rubbly culm, 10s. 6d. to 1ls. 6d. ; duff, 
5s. 9d. to 6s. 3d. Steam coal: Best large, 28s. 6d. to 31s. ; 
seconds, 24s. 6d. to 27s. 6d.: bunkers, 25s. to 26s. 6d. ; 
smalls, 16s. 6d. to 20s. Bituminous coal: No. 3 Rhondda 
large, 28s. 6d. to 31s. 6d.; through and through, 24s. to 
25s.; smalls, 19s. 6d. to 21s. 6d. Patent fuel, 28s. 6d. 
to 3ls. 


Tin-plates, &c. 

There is practically no change in the tinplate 
industry, though values remain firm. The prices are 
operating to the disadvantage of Welsh manufacturers 
inasmuch as the Americans are capturing what was 
formerly exclusively Welsh business. American tinplates 
are quoted at 14s. per box, whereas Welsh tinplates are 
17s. to 17s. 6d. per box. The American Tinplate Company 





(Trust) has recently taken an order of 40,000 boxes for 
Sh i. Americans are also increasing their exports of 
steel sheets. The following are the official quotations 
from the Swansea metal exchange :—Tinplates, &c. : 
L.C., 20 x 14 x 112 sheets, 17s. to 17s. 6d. ; I.C., 28 x 20 
x 56 sheets, 17s. 6d. to 188. ; LC., 28 x 20 x 112 sheets, 
34s. 6d. to 35s.; LC., ternes, 28 x 20 x 112 sheets, 28s. 6d. 
to 29s. ; galvanised sheets, 24 g., £14 15s. to £15 per ton. 
Block tin, £167 5s. per ton cash, £167 5s. per ton three 
months. Copper, £75 15s. per ton cash, £76 10s. per ton 
three months. Lead: English, £21 5s. per ton: Spanish, 
£20 7s. 6d. perton. Spelter, £48 perton. Iron and steel : 
—Pig iron : Standard iron. 65s. 104d. per ton cash, 66s. 34d. 
one month; hematite mixed numbers, 95s. per ton cash, 
95s. 6d. one month ; Middlesbrough, 66s. 3d. per ton cash, 
66s. 8d. one month ; Scotch, 72s. 3d. per ton cash, 72s. 9d. 
one month; Welsh hematite, £5 5s. and upwards; East 
Coast hematite, nominal; West Coast hematite, nominal. 
Steel bars : Siemen’s, £7 5s. to £7 10s. per ton; Bessemer, 
£7 5s. to £7 10s. per ton. Steel rails, heavy sections, 
£7 12s. 6d. per ton. 

Newport Metal Exchange. ‘ 

The report from the Newport Metal Exchange 

this week shows that there is very little change. In all 
departments of the iron and steel trades prices are the same 
as a week ago with a firmer tendency, makers being 
strongly indisposed to book forward. Their books are 
pretty full. Work continues good at the bar mills, and, 
although labour scarcity is being increasingly felt, outputs 
are well maintained. Quotations are upwardly inclined 
although officially they remain on the basis of £7 10s. for 
both Siemens and Bessemer. Rails show little alteration. 
Pig iron has a strong tendency to improve and with the 
output of the local furnaces in blast fully sold for some 
time forward as much as 10s. beyond the price nominally 
ruling is talked of by the works. Iron ore continues 
scarce, and nominally at 30s. for best Rubio. Tinplates are 
firm and the inquiry is good. It is difficult to get quota- 
tions, latest figures being on the basis of 17s. 6d. for 
14 20 and 35s. for 28 20 for both Siemens and 
Bessemer. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Puysicat Society or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W. ‘On 
the Theories of Voigt and Everett regarding the Origin of Com- 
bination Tones,” by Prof. W. B. Morton and Miss Mary Darragh ; 
‘** Experiments on Condensation Nuclei Produced in Gases by 
Ultra-Violet Light,’’ by Miss Maud Saltmarsh; ‘‘ On the Self- 
induction of Solenoids of Appreciable Winding Depth,”’ by Mr. 
8. Butterworth. At 5 p.m. Editing Committee meeting at 
4 p.m. Council meeting at 4.30 p.m. 

Royat InstiruTion or GREAT Briratn.—Albemarle-street, 
Piccadilly, W. The evening discourse will be delivered by 
Major Percy S. Lelean, R.A.M.C. Subject: “‘ Military Hygiene 
at the War.” At 9 p.m. 

THE Junior INSTITUTION OF ENGINEERS.—At 39, Victoria- 
street, Westminster. Mr. E. W. Hobbs on “ The Development 
of the Navy.” 8 p.m. e 


SATURDAY, APRIL 24ru. 


THE NATIONAL ASSOCIATION OF COLLIERY MANAGERS— 
THE ASSOCIATION OF MINING ELECTRICAL ENGINEERS : Notts 
AND DERBYSHIRE BRANCH.—A joint meeting will be held at 
the University College, Nottingham. Messrs. E. Kilburn Scott 
and L. F. Fogarty will read a paper on “ Protective Devices 
against Lightning and Surges.’’ Some experiments will be 
performed and different types of apparatus on view. 3.30 p.m. 

THe AssocrIATION OF MintnGc ELEcTRICAL ENGINEERS: 
LANCASHIRE, CHESHIRE AND NORTH STAFFORDSHIRE BRANCH— 
COLLIERY MANAGERS’ ASSOCIATION: NORTH SLraFFORDSHIRE 
BrancH.—Joint meeting in the Technical College, Stoke. <A 


paper entitled ‘Colliery Electric Lighting” will be read by 
Mr. G. 8. Corlett, of Wigan. At 3.30 p.m. 
TUESDAY, APRIL 27 TH. 

THe ILLUMINATING ENGINEERING Socirety.—At the Royal 
Society of Arts, John-street, Adelphi, London. A discussion 
on “ Visibility: Its a Aspects,’ will be opened by 
Messrs. C. C. Paterson and B. P. Dudding. 8 p.m. 

THE INSTITUTION OF Civil. ENGINEERS.—Great George-street, 
Westminster, S.W. Annual general meeting of corporate 


members only, to receive the report of the Council, and to elect 
the Council and auditors for the ensuing year. On its conclusion 


a special general meeting of corporate members, to consider and, 
if approved, to adopt, a proposal for the amendment of the by- 
laws. 8 p.m. 


TUESDAY, WEDNESDAY anp THURSDAY, APRIL 271Tu, 
28TH AND 29TH. 


THE INstTITUTION OF ELECTRICAL ENGINEERS.—Paper, “ The 


Bombay Hydro-electric Scheme,” by A. Dickinson.—Man- 
CHESTER Locat Section: Engineers’ Club. April 27th, 
7.30 p.m. Annual general meeting, 7 p.m.—April 28th: 
BirMinGHAM Locat Section: The University. 7.30 p.m.— 
April 29th: Lonpon, Embankment. 8 p.m. 


WEDNESDAY, APRIL 28rx. 

Tse Institution or Rat~way SIGNAL ENGINEERS.—At 
the Institution of Electrical Engineers, Victoria Embankment. 
Discussion on Mr. Bound’s paper: *‘ A Review of the Art of 
Signalling, and some Suggestions,” and, if time permits, Mr. 
Bound’s reply. 2.15 p.m. 

Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. ‘“ Utilisation of Solar Energy,” by Mr. A. S. E. Aker- 
mann. 8 p.m. 


FRIDAY, APRIL 30rn. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.—At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C.  * Oil 
Well Engineering,”’ by Mr. William Calder. At 8 p.m. 

Roya InstiruTion oF Great Britrain.—Albemarle-street, 
Piccadilly, W. The evening discourse will be delivered by 
Professor F. G. Donnan, F.R.S. The subject is * Emulsions 
and Emulsification (Experimental). At 9 p.m. 


SATURDAY, MAY Ist. 


THe Royat InstiruTion oF GREAT Britain.—Albemarle- 


street, Piccadilly, W. Annual meeting. At 5 p.m. 
THURSDAY, MAY 13rn. 
AssociaTION OF Rariway ComPANIES’ SIGNAL SUPERIN- 


TENDENTS AND SIGNAL ENGINEERS.—The fiftieth conference 
will be held at the Railway Clearing House, London. 
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have been compelled to relinquish a vast amount of| Market quotations are as follows :—Northumberlands:| Bremen Hansa liner Pagenturm, 5000 tons, for its 
Best Blyths, 29s. to 30s.; second Blyths, 27s. 6d.; un-| service, and she will load shortly the East. The 


regular trade with private buyers. Many orders which 
they have executed in the past have gone to smaller 
concerns which do not do much Government work, 
including some of the valuable contracts by public bodies 
and railway companies which are renewed in the early 
months of each year. There is some speculation as to 
how much of this private trade will after the war revert 
to its former channels and how much will be lost per- 
manently, and these sacrifices should be taken into calcu- 
lation by those who talk about the big profits which the 
iron and steel firms are supposed to be making. It is 
quite possible that their future interests may suffer 
through their whole-hearted devotion to the interests. of 
the country in the present crisis. There is no abatement 
in the demand for high-speed steel, and owing to the 
scarcity of alloys many orders are being refused. The 
business on hand is reported to be enormous. The problem 
of an insufficient supply of tungsten is a serious one, and 
it is predicted that it will become still more acute in the 
near future, if the demand for steel is maintained. Some 
tungsten powder is now being put upon the market, 
but it cannot suffice to affect the situation materially, 
so vast is the quantity required. Every bit of ferro- 
tungsten that can be produced will be‘needed. In the 
finished iron trades a more active state of affairs prevails. 
The following are the principal market quotations :— 
Common iron bars, £9 10s. to £9 12s. 6d.; best bars, 
£9 17s. 6d. to £10; best best bars, £10 5s. to £10 7s. 6d.; 
packing iron, £7 10s.; iron ship angles, £9 10s.; iron 
ship plates, £9 10s.; iron girder plates, £9; iron ship and 
girder rivets, £11 10s.; steel bars, basic, £9 10s.; steel 
bars, Siemens, £9 10s.; steel ship plates, £9 10s.; steel 
boiler plates, £10 10s.; steel ship angles, £9 5s.; steel 
sheets, singles, £10 15s. to £10 17s. 6d.; steel sheets, 
doubles, £11 to £11 2s. 6d.; steel joists, £8 17s. 6d. to £9 ; 
steel hoops, £9 to £9 2s. 6d.; steel strip, £8 10s. to £8 12s. 6d. 
—all less the usual 2} per cent. Heavy steel rails, £7 10s. 
to £7 15s.; steel railway sleepers, £8 to £8 2s. 6d.—net 
f.o.b. Cast iron chairs, £4 7s. 6d. to £4 10s.; cast iron 
pipes, l4in. to 2}in., £6 10s. to £6 15s.; 3in. to 4in., 
£5 17s. 6d. to £6; 5in. to 8in., £5 12s. 6d. to £5 15s.; 
10in. to l6in., £5 15s.; 18in. to 24in., £5 15s.; cast iron 
columns, plain £7 7s. 6d. to £7 12s. 6d.; floor plates, 
£3 10s. to £3 12s. 6d.—f.o.r. at makers’ works. 


Shipbuilding and Engineering. 


In these branches great activity continues, and 
the extent of the output is more closely regulated by the 
supply of labour of the expert character than by orders. 
Many firms are suffering from a want of sufficient hands, 
but now this lack is being earnestly and efficiently coped 
with as far almost as is humanly possible by the workers 
at command. Employers report that their men are 
attending more eagerly to business than has been the 
case for months ; and it is said that with energy and over- 
time a greater volume of work is being handled than was 
ever before experienced. For some time past there has 
been a suspicion that merchant shipbuilding work has 
been maintained at the expense of naval work. As a 
matter of fact, it has been more than suggested that ship- 
builders have been handicapping the increasing require- 
ments of the Admiralty by favouring unduly mercantile 
production. To all such innuendoes it is only necessary 
to state that shipbuilders are imbued with the same 
patriotism as the bulk of the people, and that they have 
responded willingly to all the Government claims made 
upon them. What the ordinary public is ignorant of 
is that only a few yards are adapted for Government 
work, and that mercantile and naval work are really 
complementary. Any attempt unduly to deplete ordinary 
shipbuilding yards of labour for the benefit of naval 
requirements would be ill-advised in view of the nation’s 
sea requirements as a whole. It is satisfactory to know 
that the full needs of the Government are being met and 
that the great shipbuilding industry, which is the founda- 
tion of our power on the seas, is being carried on to the 
fullest extent. Government and mercantile work must 
go together if we are to build better and cheaper than 
other nations. Naval architects must have command of 
the most varied and best skilled labour. The reason that 
the Tyne, for example, is the greatest ship-repairing centre 
in the world is that the workmen have the double choice 
of turning their skill to new and old work. It may be 
said, of course, that repairing is a purely specialised 
section of shipbuilding work, but as a matter of fact the 
shipyards up and down the river are a constant menace 
against any repairing monopoly. 


The Coal Trade. 


There has been a distinct lull in the northern 
coal market this week, caused chiefly by the continued 
lack of tonnage and the high freights at present ruling. 
The consequence is that whilst collieries are very fully 
booked on paper, they are having some difficulty in getting 
contractors to put in tonnage, and the latter being unable 
to take delivery themselves are putting their holdings 
on the market, and in most cases offering concessions, 
but whilst buyers are numerous they can only get deliveries 
by stemming boats for particular dates, hence the difficulty 
in bringing business to a head. Best steams are strongly 
held by producers. Industrial consumption is very large, 
but on the whole works appear to be obtaining supplies 
with more freedom than recently. Buyers are more dis- 
posed to keep off the market for the present, as a more 
irregular tendency is in evidence. Forward business is 
practically at a standstill, except for very short periods, 
and the outlook is uncertain. Gas coals are in great 
demand, many of the large tonnage contracts are heavily 
in arrear, and as reserve stocks at works have been con- 
siderably reduced, collieries are now being pressed for 
full deliveries in order that stocks may be brought up to 
something like normal levels. The demand for gas fuels 
of all descriptions for shipment is very active. Slacks are 
in great request. There is only a limited tonnage offered 
on the open market, with a considerable amount of 
competition to secure it, so that values are strongly held. 
Coking fuels and bunker coals are unchanged. Foundry 
coke is firm; gas coke shows greater firmness, deliveries 
being very difficult to arrange, Details of the Norwegian 
railway contracts have been received this week, and whilst 
northern firms have secured a fair proportion of the 
quantities allotted, the total is much below expectations. 





screened, 23s. to 25s.; best smalls, 15,;* households, 25s. 
to 30s.; Tyne prime steams, 30s.; Tyné second steams, 
27s. 6d.; aw! og 16s.;- Broomhills, 29s.;. smalls, 15s.; 
Hastings and West Hartleys, 28s. 6d.; smalls, 14s. 6d.; 
ordinary, 25s. to 27s. 6d.; special smalls, 16s. 6d. to 
17s. 6d. Durhams: Best gas, 24s. 6d.; second gas, 23s. 
to 24s.; special Wear gas, 25s.; smithy, 23s. to 25s.; 
coking unscreened, 24s. to 25s.; coking smalls, 23s. to 
24s.; best bunkers, 24s. to 25s.; ordinary bunkers, 23s. 
to 24s. Foundry coke, 40s.; furnace coke, 32s. 6d.; 
gas coke, 20s. 








SCOTLAND. 
(From our own Correspondent.) 


Industry and Labour. 

THE passing of another week has brought about 
little alteration in the industrial situation in Scotland. 
All works in any way connected with the manufacture of 
munitions of war are working at the highest possible 
pressure. While from time to time producers have been 
complaining of the high costs of production and the 
scarcity of raw materials, the greatest hindrance to pro- 
duction at present is undoubtedly the lack of sufficient 
labour, and practically every works, large and small, is 
suffering in this respect. The call is heard everywhere for 
more recruits for the Army, but the cry is no less urgent 
that more men are required for the rolling mills and 
machine shops if our Army at the front is to be kept in 
constant supply. Deliveries are running behind, and in 
some of the steel works especially the delays to steamers 
and the uncertainty of shipment have in some cases resulted 
in an accumulation of plates or sheets on the mill floors. 
The scale of production has, in spite of many adverse 
factors, perhaps reached a height unparalleled in_ local 
history. So far as the workers are concerned, they seem 
to be determined that nothing shall be lacking on their 
part in order to ensure that the men at the front will be 
kept well supplied with the materials of war. Even 
although the export trade outlook cannot be described 
as otherwise than dull, it is nevertheless surprising the 
amount of business which is being booked from week to 
week, and there always seems to be someone prepared to 
buy irrespective of price, and so the wheels are kept in 
motion. Prices on the whole have not altered greatly in 
the course of the past week and markets continue firm. 


War Wages and Bonuses. 

The requests for increases in wages and for the 
payment of war bonuses are as numerous as ever, and 
several settlements have been reported during the past 
week. Sheriff Mackenzie, acting as chairman of the 
Arbitration Court appointed by the Board of Trade under 
the Conciliation Act to consider the claim of the Scottish 
Brassmoulders’ Union for an advance of 2d. per hour, has 
awarded the men as “ war wages ” an increase of Id. per 
hour, or 4s. 6d. per week, to be retrospective as from 
January 15th. The advance will be paid on Saturday 
next. The Commissioners’ finding regarding the iron- 
moulders’ claim for an increase in-wages is that an advance 
of 1d. per hour, or 4s. per week, and 10 per cent. on piece 
rates, shall be paid, to operate from or about March 11th 
last, and shall be regarded as war wages. The Amalga- 
mated Society of Engineers and the East of Scotland 
Association of Ironfounders and Engineers have concluded 
negotiations as the result of which the men in Edinburgh 
and Leith will receive the same advances as were awarded 
to the Clyde engineers—lId. per hour on time rates and 
10 per cent. on piece rates, to be paid as from the first 
full pay day after March 12th. The general contractors 
of Edinburgh have agreed to give 2s. of an increase of 
wages to all carters in their employment, the increase to 
begin on May Ist. The conveners of the several committees 
of Edinburgh Town Council have resolved to recommend 
the Town Council to grant a bonus of 2s. 6d. per week to 
all workers with 30s. per week and under and of Is. 6d. to 
all those above 30s. With the bonus no wage shall exceed 
41s. per week. Instructions were also issued to the 
heads of departments to be prepared to reduce their 
staffs to the lowest possible limit in order to meet any 
call the Government may make for labour. The Glasgow 
Packing Case Makers’ Association has granted its men 
a war bonus of 3d. per hour. Some time ago the gal- 
vanisers and other labourers in the employment of Messrs. 
F. Braby and Co., Glasgow, applied for an advance in 
wages of 3s. per week all round in view of the increased 
costs of living. This was partially met at the time and a 
further advance has been offered several times and an 
additional good-timekeeping bonus, with a view to in- 
creasing the output of War-office and Admiralty work. 
The men, however, declined to entertain the bonus pro- 
posal, and ultimately the following offer was submitted :— 
Men rated at 30s. weekly and under, 3s. advance ; men 
rated at over 30s., 2s. 6d. advance ; lads, Is. 6d. advance ; 
pieceworkers, 74 per cent. At a mass meeting of the 
men these terms were accepted, and the increase, which 
will date from April Ist, affects several hundred men. 


Shipping at Glasgow Harbour. 

A fair volume of business has been done in 
general cargo, but the principal feature continues to be 
the shipping of coal to the Continent. The number of 
steamers loading coal during the past week has been 
fifteen for France and twelve for Genoa, and the number of 
boats arriving light to go under coal cranes is at times 
embarrassing. Last week’s shipments totalled 82,330 
tons, and if deliveries alongside could only be speeded 
up this figure would easily be exceeded. Foreign exports 
have been somewhat below the average and made up of 
sundries without special feature. Seventeen foreign- 
owned vessels arrived during the week, of which seven 
were Norwegian, five Spanish and two French. They 
landed eight ore cargoes (22,620 tons), one of oil, one of 
general, one of grass, and six were in ballast. Foreign 
imports included 5020 tons nickel ore, 3100 timber, 3000 
nitrate, 2836 copper, and 125 ingot copper—all from the 
States. At present there are 133 steamers, totalling 
589,000 tons, being built in Clyde shipyards, being a 
reduction of 21 steamers and 125,000 tons compared with 
the same date last year. The Clan Line has secured the 





Cunard Line has no fewer than four Glasgow-owned 
boats now loading or about to load for it, three in its 
London and New York trade and one in its London and 
Canadian trade, and several others are sailing. Several 
other liner companies have taken up Glasgow “ ** 
in similar fashion for their own trade to take the place of 
their own steamers now on Government service. 


Pig Iron. 

Business in the pig iron trade has proceeded on 
much the same lines as in the preceding week. Producers 
continue to make large deliveries of ordinary and hematite 
qualities, but, apart from an occasional good line, new 
business is confined to small lots purchased by consumers 
to cover their urgent requirements. At the same time, 
however, sales are not inconsiderable in the aggregate 
and makers are booking as much business from time to 
time as they desire in view of the high costs of production. 
The Glasgow. pig iron warrant market was rather flat 
throughout the past week and from day to day there was 
increasing evidence of weakness. Speculators were more 
inclined to sell than purchase, and, with several holders 
easing their hands a little prices were reduced. Cleveland 
iron closed at 66s. 9d. per ton cash buyers compared with 
68s. 6d. in the preceding week. The, total turnover 
amounted to 23,000 tons. The warrant stores increased 
by 2950 tons during the week and now stand at 134,010 
tons compared with 110,051 tons at the same period last 
year. There are seventy-one furnaces in blast in Scotland, 
two fewer than a week ago, and one less than in the 
corresponding week of last year. 


Quotations. 
The prices of Scotch makers’ iron are as follows :— 
Monkland is quoted f.a.s. at Glasgow, No. 1, 80s. 6d. ; 
No. 3, 79s.; Govan, No. 1, 79s.; No. 3, 77s. 6d.; Carn- 
broe, No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 85s. 6d. ; 
No. 3, 80s. 6d.; Gartsherrie, Summerlee, Calder and 
Langloan, No. 1, 85s; No. 3, 80s.; Glengarnock at Ar- 
drossan, No. 1, 86s.; No. 3, 8ls.; Eglinton at Ardrossan 
or Troon, No. 1, 80s. ; No. 3, 79s. ; Dalmellington at Ayr, 
No. 1, 8ls.; No. 3, 79s.;. Shotts at Leith, No. 1, 85s. ; 
No. 3, 80s.; Carron at Leith, No. 1, 86s.; No. 3, 8ls. 
per ton. 


Manufactured Iron and Steel. 

There has been no change in the manufactured 
iron and steel trades since last week. Works are fully 
occupied and there is no slackening in the pressure for the 
delivery of war material. Steelmakers report that there 
is little fresh business passing in the home market, but with 
the high costs prevailing prices remain firm. Merchants, 
however, are disposed to shade prices to an appreciable 
extent. The demand for steel on export account shows 
little improvement. Black sheet makers are still ex- 
periencing a heavy demand for the heavy gauges, large . 
quantities of which are necessary for railway purposes, 
Raw materials are now arriving more freely from abroad’ 
and, consequently, mills are suffering less from broken 
time. A considerable amount of work is going through 
on French account, and India and Australia are now 
showing an inclination to do business after a long period 
of abstention from buying. The demand for thin gauges, 
however, is still quiet, owing to the slackness in the 
galvanised sheet trade, which shows no sign of a revival. 
The malleable iron makers are very well employed. Makers 
have a plentiful supply of orders for iron and mild steel 
bars, but the production at some of the works is being 
somewhat hindered by a scarcity of billets, which are 
imported from the United States and Canada. Prices are 
not easy to gauge, but it is understood that “‘ Crown ” bars 
are being sold at anything from £8 17s. 6d. to £9 10s. per 
ton less 5 per cent. for home delivery, and mild steel bars 
at about £10; while for export crown bars are quoted 
about £9 and mild steel bars-at £9 10s. net per ton f.o.b. 
Glasgow. There is no change of importance in the 
wrought iron and steel tube trade. A satisfactory volume 
of business is being done on home account but the export 
demand is rather slow. 


Coal. 

The coal trade still proceeds on brisk lines. 
Markets are firm all round and the demand for all sorts is 
heavy. Prices have scarcely altered with, perhaps, the 
exception of the domestic article which is a little easier 
on the advent of warmer weather and the lessening of the 
demand. Outputs are still restricted owing to the scarcity 
of labour. A little uneasiness is also being caused by the 
shortage of wagons, which is responsible for short time at 
the pits. The industrial demand is very heavy and some 
export orders are on hand, a considerable quantity going 
to France and Italy also is buying generously. A large 
amount of tonnage is at the various ports, particularly in 
the Western district, awaiting loading turn and collieries 
are evidently assured of a very busy time. Splints and 
ells are in great request and navigations are heavily sold 
and difficult to arrange for prompt delivery. Washed 
produce is fairly plentiful, with the exception of singles. 
Collieries in the Lothians and Fifeshire appear to have 
more coal available for sale than recently, but so far 
prices are unaffected and the present rates are not likely 
to induce much business. The aggregate shipments from 
Scottish ports during the past week amounted to 258,169 
tons compared with 233,136 in the preceding week and 
363,142 tons in the corresponding week of last year. Ell 
coal is quoted f.o.b. at Glasgow, 20s. 6d. to 21s. ; splints, 
19s. 6d. to 28s.; navigations, 22s. to 24s.; steams, 17s. 
to 19s. ; treble nuts, 19s. 9d. to 20s. 3d. ; doubles, 19s. 6d. 
to 20s. ; singles, 18s. 6d. to 19s. : best screened navigation 
coal f.o.b. at Methil or Burntisland, 22s. to 23s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

Since last week there has been a continuation of 
quiet, in fact almost lifeless, conditions in the coal market, 
although at the same time a fair amount of tonnage has 
been taken up by merchants. Tonnage in dock, however, 
has been lower than for some months past, and as there 
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is very little offering on the freight market, rates are dis- 
playing a strong tendency all round: Prompt 
tonnage especially has been difficult and 30s. has been 
paid for Genoa, this rate being very little short of recent 
record figures. The demand for prompt boats shows that 
the market is patchy, but, so far as collieries themselves 
are concerned, there is very little difference now com- 
pared with a week or two ago. Very few have any coals 
to sell, especially those supplying Admiralty qualities. It 
is the middlemen who are making the market, and, although 
values of ordinary sécond Admiralties are placed about 
35s., some merchants are ready to take several shillings 
less, but middlemen, who counted on securing a fair 
proportion of their contract coals this month, have 
found it much more difficult to get the supplies from 
the collieries than they expected. 


Miners’ Demands. 

The outstanding question this week has been that 
relative to the miners’ demands for a 20 per cent. bonus, 
and the recommendation come to by the miners’ represen- 
tative, which no doubt are discussed in your Labour 
Notes. Most people feel that, at this juncture, a stoppage 
is impossible and would never be permitted; that the 
Government would take steps to bring about a settlement. 


Coal Exports. 

Foreign coal exports last week were not parti- 
cularly satisfactory, inasmuch as although last week, 
which was a full six days’ working week, compares with 
Easter week of last year, there was a decrease of about 
30,000 tons in the shipments from Cardiff, Newport, 
Swansea and Port Talbot. The total quantity dispatched 
was 418,374 tons, and of this amount 220,470 tons were 
sent away from the port of Cardiff, the latter figure being 
over 95,000 tons below the quantity of twelve months 
ago. Shipments consisted of 16,400 tons to Genoa, 
15,688 tons to Marseilles, 16,190 tons to Port Said, 16,885 
tons to Rio de Janeiro, and 13,726 tons to Buenos Aires. 
Newport did very well in getting 91,500 tons away, this 
being an improvement of rather more than 10,300 tons on 
last year. Of this quantity 13,893 tons went to Marseilles 
and 14,189 tons to Naples. Swansea dispatched 60,000 
tons odd, this quantity being 31,000 tons odd more than 
at the same period of 1914, while from Port Talbot ship- 
ments ran to 36,267 tons, which was 24,025 tons better 
than twelve months ago. 


Labour Matters. 

Employment on the docks has not been quite 
so good lately. Imports have fallen off, and this has 
meant that work for those engaged in discharging opera- 
tions has been more irregular. Work has not been so 
pressing either in the ship-repairing and engineering shops. 
Particulars have now been received concerning the award 
of Sir George Askwith, Sir Francis J. R. Hopwood and Sir 
George 8. Gibb, the committee on production, respecting 
the wages at ports in the Bristol Channel for men em- 
ployed in the ship-repairing and engineering indus- 
try. The decision of the Committee is that the wages 
of both piece and time workers shall be advanced at 
the rate of 8d. per day in the case of those trades and 
grades which have not received an advance since December 
Ist last, the present advance to be applied as regards time 
allowed for overtime, &c., in accordance with agreements 
and the custom of the district. 


Current Business. 

The market this week has developed a very 
conflicting and puzzling condition. so much so that values 
of large coal are very difficult to arrive at, and it is hard 
to discriminate between what is actually a genuine and a 
purely fictitious market. Tonnage is unmistakably 
scarce. The supplies in dock are lower than for a long 
time past, and the question has frequently been asked 
as to what has become of it. It is only a week or so ago 
that vessels were waiting a week or more for loading berths, 
and yet to-day there are tips idle at the docks. This 
scarcity is regarded as only temporary, and it is probable 
that before very long there will be a return to more active 
conditions, as the Admiralty authorities continue to 
requisition tonnage, and there are reports that the 
Admiralty is likely to be very busy next month. Mean- 
while, however, the market for prompt shipment is weak, 
and in places coals can be picked up at 5s. to 7s. 6d. below 
the prices ruling recently. These, however, are no doubt 
isolated cases, but at the same time there is very little 
coal about, and few merchants are in the position to take 
advantage of cheap coals for spot shipment, as they have 
not got the ready tonnage, and to obtain it they have to 
pay higher freight rates, which neutralise the advantage 
of any reduction on coals. There are very few collieries, 
however, which even to-day are putting out firm quota- 
tions, as on paper they are pretty fully booked. The 
market is being made more by the middleman, who is 
prepared to cut prices very considerably if he can get 
business and stem the coals with the collieries. As regards 
prices, it is only possible to give approximate values. 
Best and superior seconds are still out of the market, and 
the top price for ordinary seconds is 35s. Middlemen, 
however, are offering supplies at 2s. 6d. less and in some 
cases even lower figures. Best drys are placed about 
35s. to 36s. and ordinary descriptions 30s. to 32s. 6d. 
Monmouthshires are irregular and everything depends on 
individual position. Best black veins are reckoned at 
about 33s. 6d. to 34s., but some colliery salesmen decline 
to sell under 35s. Western Valleys are valued about 
32s. to 33s. and best Easterns 31s. to 32s. Bituminous 
coals do not display much change, while nuts and peas are 
fairly steady. Smalls are keeping up to recent prices 
fairly well, best bunkers being 22s to 22s. 6d. and cargo 
sorts up to 19s. 6d.. Patent fuel maintains 35s. to 37s. 6d., 
but pitwood has eased down to 34s. to 34s. 6d. 

LATER. 

At the time of writing the market shows no sign of any 
immediate recovery, although docksmen do not think 
that values will fall very much lower unless the tonnage 
position becomes even far worse than they ever expected. 
The inquiry on the market is without doubt so smali as to 
produce a state of idleness so far as new business is con- 
cerned, but still it is felt that immediately the Admiralty 
authorities become more active and their tonnage comes 
round the market will show a pretty sharp recovery. The 
future, however, is very difficult to foresee and at the 





moment the market continues very streaky, with a 
tendency to weaken further. The scarcity of prompt 
tonnage is shown by the advance in freight rates, 40s. 
being paid for Venice, 32s. for Genoa with options, 20s. for 
Gibraltar, while Marseilles, which was fixed a week ago 
at 24f., is now at least 10f. more. As. regards values of 
coal, they are very unsettled, but the cutting of prices is 
simply for spot shipment, and middlemen naturally are 
making the greater concessions for the reason that the 
profits are relatively the higher. Colliery salesmen in 
many cases can do very little, as on paper they are booked 
up. Ordinary second Admiralties are offered indirectly 
at 32s. 6d. and even less, and best black veins are obtain- 
able at 32s. 6d. and Western Valleys at 30s. Small coals 
maintain their values well, and best bunkers are still about 
22s. to 22s. 6d., with cargo sorts ruling up to 19s. 6d. 
Patent fue] and pitwood are unchanged. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 34s. to 35s.; ordinaries, 
33s. to 34s.; best drys, 35s. to 36s.; ordinary drys, 30s. 
to 32s. 6d.; best bunker smalls, 22s. to 22s. 6d.; best 
ordinaries, 21s 6d. to 22s.; cargo smalls, 18s. 6d. to 
19s. 6d.; inferiors, 17s. 6d. to 18s. 6d.; washed smalls, 
22s. to 24s.; best Monmouthshire black vein large, 33s. 6d. 
to 34s. 6d.; ordinary Western Valleys, 32s. to 33s.; best 
Eastern Valleys, 31s. to 32s.; seconds Eastern Valleys, 
30s. to 31s. Bituminous coal: Best households, 29s. to 
30s.; good households, 27s. to 28s.; No. 3 Rhondda large, 
35s. to 37s.; smalls, 25s. to 26s.; No. 2 Rhondda large, 
27s. to 28s.; through, 25s. to 26s.; smalls, 20s. to 21s.; 
best washed nuts, 27s. 6d. to 28s. 6d.; seconds, 25s. to 27s.; 
best washed peas, 24s. to 26s.; seconds, 22s. to 24s. Patent 
fuel, 35s. to 37s. 6d. Coke: Special foundry, 43s. to 45s.; 
good foundry, 38s. to 40s.; furnace, 30s. to 32s. Pitwood 
ex ship, 34s. to 34s. 6d. 


Newport (Mon.). 

The market this week has been quieter. Tonnage 
arrivals over last week-end were fairly good, but were 
neutralised by the heavy sailings. So far as the collieries 
are concerned there is not much change in the prices at 
which they are prepared to do business, though middlemen 
are offering supplies at lower figures. The quotation for 
best Black Veins remains about 35s., but this figure is 
shaded to buyers in the position to load immediately. 
The same is the case with Western Valleys and Eastern 
Valleys. Small coals continue in fair demand and range 
up to about 19s. 6d. for best qualities. Approximate 
values :—Steam coal: Best Newport black vain large, 
33s. 6d. to 34s. 6d. ; Western Valleys, 32s. to 33s. ; Eastern 
Valleys, 31s. to 32s. ; Other sorts, 30s. to 31s. ; best smalls, 
19s. to 19s. 6d. ; seconds, 17s. 6d. to 18s. 6d. Bituminous 
coal: Best house, 28s. to 29s.; seconds, 26s. to 27s. ; 
patent fuel, 33s. to 34s. ; Pitwood, ex ship, 34s. to 35s. 


Swansea. 

The anthracite coal market has been greatly 
disturbed by the Government issuing an Order in Council 
prohibiting the export of anthracite coal to all countries 
but those of the Allies, Spain and Portugal. The an- 
nouncement created consternation in the district as, if 
carried into effect, it would practically paralyse the 
industry, which finds employment for 15,000 men. The 
output of Welsh anthracite coal is about 5,000,000 tons 
a year. The war led to losses in exports to Germany 
of over 100,000 tons, but this was partly made up by 
demands from other quarters. The countries chiefly 
barred by the new order are Norway, Sweden, Denmark, 
Holland and Italy. These countries last year imported 
from Swansea the following quantities :—Italy, 850,000 
tons; Sweden, 149,570 tons; Norway, 57,455 tons; 
Holland, 45,997 tons ; and Denmark, 15,865 tons. Imme- 
diately upon the Order becoming known the Council of 
the Swansea Chamber of Commerce held a special meeting 
to consider steps to be taken to secure the modification of 
the Government’s decision, and it was later arranged for 
a deputation to wait on Admiral Slade on Wednesday. 
The reason for the Government’s prohibition is believed 
to be due to the fact that anthracite and lime are the 
component parts of carbide, a material of greatest im- 
pertance to the enemy, as much of their lighting and 
especially their searchlights are dependent on its possession. 
Since the Order was issued, however, the Swansea Chamber 
of Commerce has received intimation from the Admiralty 
that the embargo does not exclude the export of anthracite 
to certain approved areas under licences issued by the 
War Trade Department. This notification has consider- 
ably allayed the feelings of alarm entertained, although 
naturally the Order even in its modified form will affect 
business to some extent and cause a certain amount of 
inconvenience. There seems little doubt that hitherto 
large quantities of coal, particularly from Swansea, have 
found their way into the enemy’s country, and this being the 
ease shippers are prepared to face the position created by 
the new condition of things as cheerfully as possible as 
they regard the precaution as a proper one. Naturally 
business this week has been slow. The Order does not 
apply to vessels loading at the time of the issue of the 
Order. Quotations have not undergone much change, 
though it is difficult as yet to foresee what the effect will 
be on prices. Approximate values :—Anthracite: Best 
malting large, 22s. to 24s. ; second malting large, 20s. 6d. 
to 21s. 6d.; big vein large, 17s. to 18s.; red vein large, 
17s. 9d. to 18s. 6d. ; machine-made cobbles, 23s. 6d. to 
26s.; French nuts, 24s. to 26s. 6d.; stove nuts, 23s. 6d. 
to 25s.; beans, 23s. 9d. to 25s.; machine-made large 
peas, 15s. to 16s. ; rubbly culm, 10s. 6d. to 11s. 6d.; duff, 
5s. 9d. to 6s. 3d. Steam coal: Best large, 28s. 6d. to 31s. ; 
seconds, 24s. 6d. to 27s. 6d.: bunkers, 25s. to 26s. 6d. ; 
smalls, 16s. 6d. to 20s. Bituminous coal: No. 3 Rhondda 
large, 28s. 6d. to 31s. 6d.; through and through, 24s. to 
25s.; smalls, 19s. 6d. to 21s. 6d. Patent fuel, 28s. 6d. 
to 31s. 


Tin-plates, &c. 

There is practically no change in the tinplate 
industry, though values remain firm. The prices are 
operating to the disadvantage of Welsh manufacturers 
inasmuch as the Americans are capturing what was 
formerly exclusively Welsh business. American tinplates 
are quoted at 14s. per box, whereas Welsh tinplates are 
17s. to 17s. 6d. per box. The American Tinplate Company 





(Trust) has recently taken an order of 40,000 boxes for 
Shanghai. Americans are inereasing their exports of 
steel sheets. The following are the official quotations 
from the Swansea metal exchange :—Tinplates, &c. : 
LC., 20 x 14 x 112 sheets, 17s. to 17s. 6d.; I.C., 28 «x 20 
x..56 sheets, 17s. 6d. to 18s.; LC., 28 x 20 x 112 sheets, 
34s. 6d. to 35s. ; I.C., ternes, 28 x 20 x 112 sheets, 28s. 6d. 
to 29s.; galvanised sheets, 24 g., £14 15s. to £15 per ton. 
Block tin, £167 5s. per ton cash, £167 5s. per ton three 
months. Copper, £75 15s. per ton cash, £76 10s. per ton 
three months. Lead: English, £21 5s. per ton: Spanish, 
£20 7s. 6d. perton. Spelter,£48perton. Iron and steel : 
—Pig iron : Standard iron. 65s. 10}$d. per ton cash, 66s. 34d. 
one month ; hematite mixed numbers, 95s. per ton cash, 
95s. 6d. one month ; Middlesbrough, 66s. 3d. per ton cash, 
66s. 8d. one month ; Scotch, 72s. 3d. per ton cash, 72s. 9d. 
one month; Welsh hematite, £5 5s. and upwards; East 
Coast hematite, nominal ; West Coast hematite, nominal. 
Steel bars : Siemen’s, £7 5s. to £7 10s. per ton; Bessemer, 
£7 5s. to £7 10s. per ton. Steel rails, heavy sections, 
£7 12s. 6d. per ton. 

Newport Metal Exchange. E 

The report from the Newport Metal Exchange 

this week shows that there is very little change. In all 
departments of the iron and steel trades prices are the same 
as a week ago with a firmer tendency, makers being 
strongly indisposed to book forward. Their books are 
pretty full. Work continues good at the bar mills, and, 
although labour scarcity is being increasingly felt, outputs 
are well maintained. Quotations are upwardly inclined 
although officially they remain on the basis of £7 10s. for 
both Siemens and Bessemer. Rails show little alteration. 
Pig iron has a strong tendency to improve and with the 
output of the local furnaces in blast fully sold for some 
time forward as much as 10s. beyond the price nominally 
ruling is talked of by the works. Iron ore continues 
scarce, and nominally at 30s. for best Rubio. Tinplates are 
firm and the inquiry is good. It is difficult to get quota- 
tions, latest figures being on the basis of 17s. 6d. for 
14 20 and 35s. for 28 20 for both Siemens and 
Bessemer. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


PuysicaL Society or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W. “On 
the Theories of Voigt and Everett regarding the Origin of Com- 
bination Tones,” by Prof. W. B. Morton and Miss Mary Darragh ; 
‘“* Experiments on Condensation Nuclei Produced in Gases by 
Ultra-Violet Light,’”’ by Miss Maud Saltmarsh ; ‘‘ On the Self- 
induction of Solenoids of Appreciable Winding Depth,” by Mr. 
8S. Butterworth. At 5 p.m. Editing Committee meeting at 
4 p.m. Council meeting at 4.30 p.m. 

Roya InstITuTION OF GREAT Britatn.—Albemarle-street, 
Piccadilly, W. The evening discourse will be delivered by 
Major Percy S. Lelean, R.A.M.C. Subject: “* Military Hygiene 
at the War.” At 9 p.m. 

THE Junior INsTITUTION OF ENGINEERS.—At 39, Victoria- 
street, Westminster. Mr. E. W. Hobbs on ‘“‘ The Development 
of the Navy.” 8 p.m. . 


SATURDAY, APRIL 24ru. 


THE NATIONAL ASSOCIATION OF COLLIERY MANAGERS— 
THE AssOcIATION OF MrntnG ELECTRICAL ENGINEERS : NoTTs 
AND DERBYSHIRE BrRANcH.—A joint meeting will be held at 
the University College, Nottingham. Messrs. E. Kilburn Scott 
and L. F. Fogarty will read a paper on “ Protective Devices 
against Lightning and Surges.’”’ Some experiments will be 
performed and different types of apparatus on view. 3.30 p.m. 

THe AssociaTION OF MintnG ELEecTRIcCAL ENGINEERS: 
LANCASHIRE, CHESHIRE AND NORTH STAFFORDSHIRE BRANCH— 
COLLIERY MANAGERS’ ASSOCIATION: NORTH SLAFFORDSHIRE 
Brancu.—Joint meeting in the Technical College, Stoke. A 
paper entitled ‘Colliery Electric Lighting” will be read by 
Mr. G. 8. Corlett, of Wigan. At 3.30 p.m. 


TUESDAY, APRIL 27TH. 


THe ILtuminaTinG ENGINEERING Soctety.—At the Royal 
Society of Arts, John-street, Adelphi, London. A discussion 
on “ Visibility: Its Practical Aspects,” will be opened by 
Messrs. C. C. Paterson and B. P. Dudding. 8 p.m. 

THE INSTITUTION OF CrviIL ENGINEERS.-—Great George-street, 


Westminster, S.W. Annual general meeting of corporate 
members only, to receive the report of the Council, and to elect 
the Council and auditors for the ensuing year. On its conclusion 
a special general meeting of corporate members, to consider and, 
if approved, to adopt, a proposal for the amendment of the by- 


8 p.m. 


laws. 


TUESDAY, WEDNESDAY anp THURSDAY, APRIL 
28TH AND 29TH. 


277TH, 


Tue InstiTUTION OF ELECTRICAL ENGINEERS.—Paper, “ The 
Bombay Hydro-electric Scheme,’ by A. Dickinson.—Man- 
CHESTER Locat Section: Engineers’ Club. April 27th, 
7.30 p.m. Annual general meeting, 7 p.m.—April 28th: 
BrrMINGHAM LocaL Section: The University. 7.30 p.m.— 


April 29th: Lonpon, Embankment. 8 p.m. 


WEDNESDAY, APRIL 28rTa. 

Tue Institution oF Rattway SIGNAL ENGINEERS.—At 
the Institution of Electrical Engineers, Victoria Embankment. 
Discussion on Mr. Bound’s paper: “A Review of the Art of 
Signalling, and some Suggestions,” and, if time permits, Mr. 
Bound’s reply. 2.15 p.m. 

Royat Society or Arts.——John-street, Adelphi, London, 
W.C. ‘“ Utilisation of Solar Energy,” by Mr. A. 5S. E. Aker- 
mann. 8 p.m. 


> 


FRIDAY, APRIL 30rn. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C.  ~* Oil 
Well Engineering,’’ by Mr. William Calder. At 8 p.m. 

Roya InstirutTion oF Great Britatn.—Albemarle-street, 
Piccadilly, W. The evening discourse will be delivered by 
Professor F. G. Donnan, F.R.S. The subject is * Emulsions 
and Emulsification (Experimental).’’” At 9 p.m. 


SATURDAY, MAY Ist. 


Tue Roya InstirutTion or Great Britatn.—Albemarle- 
street, Piccadilly, W. Annual meeting. At 5 p.m. 
THURSDAY, MAY 13rx. 
AssociATION OF Rarway CoMPANIES’ SIGNAL SUPERIN- 


TENDENTS AND SIGNAL ENGINEERS.—The fiftieth conference 
will be held at the Railway Clearing House, London. 
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INSTITUTION OF MECHANICAL ENGINEERS.* 


ADDRESS BY THE PRESIDENT, W. CAWTHORNE 
UNWIN, LL.D., F.R.S. 


We meet in circumstances not foreseen a year ago. A war 
of unprecedented magnitude, ——e over a vast area, has 
broken on us with the suddenness and fury of a tropical storm. 
We are already proud of the courage and military skill of our 
Army, the magnificent work of the Navy and the resource of 
the Government in meeting extraordinary, emergencies. As 
engineers, we know that our dockyards, arsenals and armament 
firms are great schools of technology where the utmost resources 
of science and experience have been utilised. Victory, if we 
reach it—as we confidently trust we shall—will largely be the 
result of the general progress in ical engi ing and in 
the capacity of our factories and workshops, due to the con- 
current exertions of all engineers, civilian and military. As 
Mr. Lloyd George has said, “This is an engineer’s war, for 
equipment was even more needed than men.” An immense 
work is being done by private firms in supplying the wants of 
ourselves and our Allies. We have to overcome the material 
resources of an enemy who had made long, deliberate and, as 
he believed, adequate preparation. 

In this war the question of transport for troops, for munitions, 
and for food has assumed an importance never experienced 
before. It is only by the use of every mechanical appliance that 
a war on the scale of the present one is possible. Conveyance 
of food, munitions and troops beyond railheads to the nearest 
possible point to the firing line depends almost exclusively on 
motor traction. The vehicles comprise columns of motor 
lorries, box cars, motor ambulances, motor omnibuses for 
troops, motor cars for officers, steam tractors for guns and 
travelling kitchens. It has been necessary to provide large 
stores of spares and well-furnished repair shops. 

I think we may regard the conveyance of the Expeditionary 
Force as a triumph of organisation. A Committee of Railway 
Managers, formed before the war, had studied the necessary 
arrangements. Three hundred and fifty trains were at work, 
and they arrived at Southampton from all parts of the country, 
between dusk and dawn, at twelve-minute intervals, during 
ten days. The troops and their heavy equipment were detrained 
and embarked without a hitch, and, guarded by the Navy, 
were transported to Boulogne without molestation. 

As engineers, we may recall with pride the words of Mr. 
Churchill in regard to the ships at the Falkland Island Battle 
and the cruiser raid. He pointed out that “‘ all of a sudden the 
greatest trial was demanded of the engines, and they excelled 
all previous peace time efforts. Can you conceive,” he said, 
‘**a more remarkable proof of the excellence of British machinery, 
of the glorious industry of the engine-room branch, or of the 
admirable system of repairs and refits by which the Grand Fleet 
is maintained without exhaustion?” In this connection I 
should like to refer to the reform effected by Lord Fisher, con- 
ferring military rank upon the old entry engineers of the Royal 
Navy. Hitherto, in spite of their invaluable service and the 
risks they ran, they were rated as civilians. Lord Fisher said 
that ‘‘ the unapproached efficiency of the engineers in the Navy 
merited this tardy recognition of their all-important part in the 
splendid fighting condition of our whole fleet.” 

If in this war the work of the mechanical engineer has assumed 
a new importance, if success depends on an enormous supply of 
munitions, if, as Mr. Lloyd George said, ‘‘ the turning out of 
munitions of war not merely means success, but means the 
saving of lives,’’ then a great responsibility is placed on the 
shoulders of engineers, They are called on for the utmost 
exertions and perhaps for more sacrifices than others, except 
those at the front. It isclear, though it has been slowly realised, 
that the magnitude of the war is such that all previous calcula- 
tions of the requirements in war have been too small, especially 
as we have to supply our Allies’ needs as well as our own. The 
conditions aré new and perplexing, and our enemy has foreseen 
the magnitude of the requirements and organised his material 
resources at leisure. But I doubt not that British grit and 
loyalty will not be called on in vain, and that engineers, both 
employers and workmen, will do all that is humanly possible 
to meet the emergency. 

Foreign Competition—Nevertheless, a retrospect of our 
methods and activities is not entirely favourable. Fas est et 
ab hoste doceri, and it is no condonation of the military crime 
of Germany to recognise that the enormously rapid industrial 
advance in that country has serious lessons for us. Before the 
war many of us had an immense respect for German science 
and learning. We have not lost that because we now appreciate 
the inordinate vanity, the preposterous political ambitions 
deliberately fostered among Germans, and the insolence of the 
army. Certainly, since 1870, the mind of the ruling and in- 
fiuential classes seems to have lost balance and reasonableness. 
So deep is the obsession of aggressive so-called Kultur, that even 
among Germans living abroad in freer conditions, and with 
sources of information not open to those at home, few seem 
yet to realise the evil of Prussian militarism. But it is striking 
that a German Canadian, in the House of Commons at Ottawa, 
said that “German art, science and music is one thing, but 
Prussian militarism another, and the reason so many persons 
of German origin left their Fatherland was to escape military 
domination. To-day,” he said, “‘ they are as eager as the British 
for the obliteration of the curse which has been weighing on 
Europe.” Consider these facts. In sixteen years the aggregate 
income of Prussia has nearly doubled. While our mercantile 
marine increased from 9 to 10 millions, that of Germany in- 
creased from 1 to 2} million tons. In 1870 Germany had seven 
shipyards employing 3000 hands; in 1900 she had thirty-nine 
shipyards employing 40,000 hands. Although Germany has 
on the whole poorer qualities of iron ore and coal, her production 
of pig iron increased from 11 to 19 million tons annually, while 
ours increased only from 9 to 11 million tons, To-day her pro- 
duction of steel is nearly twice as great as ours. 

I am not among those who think that to import materials or 
roducts is necessarily to diminish wealth or the demand for 
abour in this country. We quite rightly prefer home-made 
goods. But it is natural and desirable that each country should 
take full advantage of its natura] resources, its position, its 
climate, and its enterprise. Broadly, imports are paid for by 
exports, and if we ceased to import we should have no foreign 
markets. Whether the sale here of surplus products at a low 
price, made possible by protection, is an advantage to us is 
open to argument. But Lord Aberconway has pointed out that 
“to take one instance, which represents others, the tin-plate 
and sheet mills in South Wales are to a large extent kept going 
on a profitable basis, by the fact that they consume great 
quantities of German steel billets, at a price much lower than 
they could buy material made in South Wales.” 

_ Qn the other hand, it is not satisfactory or safe that we 
import so many things from Germany, for the production of 
which she possesses no special advantages, and that in some 
cases important industries have become absolutely dependent 
on foreign supplies of manufactured products. It is one thing 
to exchange goods with another country; it is another thing if 
from sluggishness or want of enterprise we allow another 
country to obtain a monopoly of things we cannot do without. 

Various artificial conditions have fostered German trade, 
some of which might, and others could not, be imitated with 
advantage. The German Government is poorer than ours, 
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traders. 

scientific, legal and commercial 
promote the trial of inventions, 
necessarily speculative industri 
unknown in this country. Am other influences which 
have adversely affected our man turers may be reckoned 
some perversities of the patent law. Hence it has come about 
that since the war began we find ourselves in want of important 

roducts we can no longer obtain, and we realise that Germany 
Fights not only witb her army, but with her science and industry. 

The most striking example of the plight to which we have 
been reduced are found in the chemical industries, which, 
however, involve a good deal of mechanical engineering. Aniline 
mauve was discovered in this country in 1856, but the Germans, 
and to a certain extent the Swiss, have practically captured the 
whole colour industry. Professor Meldola stated that, in 1886, 
nine-tenths of the dyeing colours used in this country came from 
Germany. Yet these are essential to textile industries having 
an annual output of £200,000,000, employing 1,500,000 workers. 
The production of synthetic indigo in Germany has largely 
destroyed the cultivation of natural indigo in India. The 
value of imported indigo from India in 1895 was about £3,500,000. 
At the present time it is about £70,000. Baeyer discovered 
synthetic indigo in 1880, but nearly twenty years were employed 
in research and nearly a million pounds was spent before com- 
mercial synthetic indigo was placed on the market. That is 
immensely creditable to German faith in science. Before the 
war the world’s demand for electrical porcelain was practically 
met by Germany alone. There are many other similar cases. 
In these industries Germany had no natural advantages, but 
only a greater scientific intelligence and greater confidence of 
financiers in supporting scientific advisers. 

Lord Moulton has said that “ after the war, if we do not effect 
a change, the textile industries would step into a slavery to the 
Germans as great as that in which they hoped to put us in a 
political and military sense.” 

To take another instance of more interest to engineers, 
Germany has acquired a practical monopoly of the treatment 
of the complex ores of the baser metals, The whole of the ores 
of zinc, lead and silver from the mines of Australia, the richest 
in the world, are under contract sent to Germany for reduction. 
The Australian Attorney-General stated that ‘‘ German influence 
exercised a monopoly over the world’s base metal industry, so 
complete that it excluded effective competition.” 

Happily, in the iron and steel industries we are in a better 
relative position. Metallurgists here and in Germany, Belgium, 
and the United States have learned much from each other, and 
we have no reason for dissatisfaction with our part in the progress 
made. We had a long lead, and the discoveries of Bessemer, 
Mushet, William Siemens, Thomas and Gilchrist, and others 
kept us in the front rank. We have been outpaced in volume of 
production, but in the higher qualities of steel and steel alloys, 
both in investigation and the quality of our product, we still 
hold a lead. The large demand for warships, guns and pro- 
jectiles has no doubt been a favourable factor. The establish- 
ment of laboratories directed by competent experts in steel 
works and the works of large consumers like the railway com- 
panies has tended to the improvement and standardisation of 
quality. 

Nevertheless, we do not maintain superiority in all depart- 
ments. In the heavy steel and machinery trades we have a 
dominant position, but for lighter machines Germany, the 
United States, and Scandinavia have secured a large market. 
In the case of light and medium steel castings—those required 
for motor cars, for instance—this country has become almost 
dependent on Germany and Switzerland. The use of steel 
castings has very greatly increased, and they add in an important 
way to engineering resources, So far as a reason can be found 
for the better and more uniform quality of continental steel 
castings, it lies in the adoption abroad of the electrical furnace 
and great attention to heat treatment. Many of the steel castings 
come from Switzerland, where the cost of raw materials must be 
greater than in this country, and the cost of carriage must 
balance the lower labour cost. 

There is another point. After the war, when happier conditions 
return, our manufacturers must be willing to give designs, 
specifications and estimates in metric measures for countries 
where the metric system is adopted. The use of the metric 
system is legalised, but its compulsory adoption is not likely to 
be enacted, at any rate for a considerable time, if indeed it is 
desirable, about which a good many of us have doubts. Mean- 
while, in many branches the use of a double system of metric 
and English measures involves little difficulty. In fine machinery 
no doubt it is troublesome, but that at present must be faced. 

Technical Education.—Samuel Butler said that life is the art of 
drawing sufficient conclusions from insufficient premises. It is 
certainly true of the engineer, not engaged in mere repetition 
work, that he has constantly to arrive at conclusions and to 
act on insufficient data. Probably no difficult engineering 
sage has ever in the strict sense been completely solved. 

he engineer has to make assumptions, to use approximate 
theories, to decide between material and negligible considera- 
tions, and to allow for unknown contingencies. Now, scientific 
training, if sufficiently advanced, does enable us to solve most 
problems which are clearly stated and data given, but its useful- 
ness does not end there. The trained i i let 
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data reasons correctly, estimates probabilities and knows the 
limit of the trustworthiness of his conclusions, He does not 
snatch at a pocket-book rule and ignore the assumptions on 
which it is founded. 

Among the various causes which have contributed to German 
industrial pate cpr a thorough and widely diffused technical 
education must be given an important place. The branches of 
industry in which Germany has acquired a dominant position 
are those in which advanced applications of sci are most 
necessary. I notice that in a report prepared by the Engineers’ 
Club of Manchester, it is stated that the British engineering 
industry would derive incalculable benefit from an increase in 
the number of highly trained experts, and would then be able 
to dispense with the services of Germans, who have had to be 
employed for lack of qualified Englishmen. 

n the highest branches of scientific discovery this country 
has held a very distinguished place. That has been largely due 
to men who pursued science without regard to any practical 
end, or even with a certain disrespect for the fruitful applica- 
tions of science. The value of this pursuit of pure science is, 
of course, not to be underrated. Manufacturers, on the other 
hand, who are interested only in applications of science, have 
been a little contemptuous of scientific men who seemed in- 
diff t to busi All that is no doubt gradually changing. 
The means of obtaining technical knowledge and the desire to 
take advantage of it have increased. But even yet we have no 
institutions quite i pe in buildings, equipment and staff 
to the great technical high schools on the Cont t. In Germany 
and Austria, excluding chemists, there are four or five times as 
many students in technical high schools as in colleges of corre- 
sponding rank in Great Britain. America, Belgium and Switzer- 
land in this respect have closely followed Germany. 

If I speak with admiration of the intellectual efficiency of 
German education, it is not that I like the Germans or that I do 
not see some serious evils in their system of education. Our 
English system is in many ways crgracrsggay 4 deficient, but it 
encourages initiative, individualism and a high sense of honour. 




















‘but it has much more clearly recognised the int Pp e 
of science and industry, and the duty of the State to assist 
industry in matters beyond private initiative. It has spent 
very much more in providing the highest type of technical 





* Introductory passages omitted. 








In G y all education is State controlled, and made to 
subserve State interests. In 1868, the Kaiser said that ‘‘ he had 
firmly resolved that the theatre, the university and the school 
should be instruments of the ih.” In rd ith 
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this, the schools and universities are the seat of political pro- 
paganda, and cultivate the spirit of aggressive and arrogant 
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—to which indeed many of us a indebted——which have 
so directly promoted industry. It is sometimes said 
that the Germans only pick up other peorle’s discoveries and 
apply them. I thi that is untrue, or at least greatly 
exaggerated. As Dr. Ormandy has well said, “‘ Those who adapt 
scientific discoveries to industrial use are as entitled to honour 
and reward as those who made the original discovery.” But 
there is another of education in Germany which has a 
lesson for us—the secondary school is far more efficient 
than ours. Lord Haldane said that “in this country we have 
never understood the significance of the secondary school. In 
Germany the whole educational fabric rested on it.”’ Seco 
education in Germany is State supported and emia § 
graded. The gymnasium, the real- jum and the real- 
schule are organised to meet the wants of boys intended for 
different careers. Further, the universities, the professions, 
and higher Government appointments—including those on 
railways—are practically closed to all who do not pass a severe 
State maturity examination after nine years’ schooling. The 
precise arrangements differ in various States, but in each there 
is an organised system and great pressure on boys to reach a 
high standard. those who pass the maturity examination 
are excused one year’s military service. The importance of 
that for us is that a great obstacle to really efficient technical 
instruction in this country is the inadequate preparation for 
it in the schools. Practically a year of the three years’ college 
course must be given to work which could well be and ought 
to be acquired in school by lads of seventeen or eighteen. 
Perhaps the excessive attention to athletics has something to 
do with our intellectual shortcomings. 

I readily admit what is asserted on good authority that the 
English system of classical education is the best for Civil Service 
and administrative posts. I feel sure it is not a good preparation 
for an engineer. ‘The Dean of Manchester, Dr. Well on, has 
said that “it seemed to him that to demand a knowledge of 
two dead languages from all boys who were going to a university 
was to cramp and fetter their intellectual development.” 
A fortiori it is unsuitable for lads going into practical careers. 
It is a part cause of our discreditable ignorance of continental 
languages, 

I have spoken of the value of an advanced type of technical 
education for engineers who aspire to positions of responsibility, 
but I do not overlook or underrate the necessity of practical 
experience. Both are necessary, but one should not be cut down 
at the expense of the other. Sir Frederick Donaldson put the 
ease for practical training in an admirable address two years 
ago. There are many branches of engineering, and as to the 
relative importance of technical instruction, workshop, field 
and office training, in different cases, there may be differences 
of opinion. Further, I am far from advocating the Ger i 
tion of English education. Only it seems to me that some of 
our educational tools, like some of our workshop tools, are 
medieval and out of date, and that some of our faults need a 
remedy. If, as I suppose, the cost of the war must be paid 
out of the profits of industry, it is of importance that our effici- 
ency should be increased. Sir George Reid has said that 
‘‘ captures of German trade in time of war will only be retained 
in time of peace by the capture also of the scientific methods of 
the Germans.” 

Testing Materials.—Half a century ago, most materials of 
construction were selected and bought on the reputation of the 
manufacturer, Experience roughly indicated the sources from 
which the most reliable supplies could be obtained. Now hardly 
any material in large use is accepted without special testing in 
the interest of the purchaser. Such testing is arily intended 
to distinguish suitable and unsuitable material and to protect 
the user on carelessness or fraud. But it has also acted as a 
stimulus to manufacturers to standardise and improve their 
products. Once it is known how good a quality can be produced, 
all manufacturers strive to reach it, and the average quality 
is raised. The rapid development of cement and of the higher 
qualities of steel has depended on the determination of their 
superiority by accurate tests in the properties required for 
special services. 

With the introduction of mild steel, the quality of which 
ranges between wide limits, the need of systematic testing 
became urgent. Now there are testing laboratories in the works 
of most railway companies and in steel works. Also the practice 
of testing has ber adopted in the case of many other materials. 
With the extension of testing has come the need of standardising 
tests themselves, a work now largely accomplished by the 
International Association and the British Standards C ittee. 
But with the increasing stringency of 5] ms, perhaps 
more attention should be given to the calibration of the instru- 
ments used in testing. In physical investigations great atten- 
tion is given to the determination of the errors of instruments 
and methods, and perhaps in material testing this has received 
too little attention. I do not suppose there are important 
errors in the indications of large testing machines, though a 
comparison of results in different laboratories would be interest- 
ing. Errors in subsidiary apparatus are b gbagater. more frequent. 
It is possible with a standard bar and a good extensometer, 
used by the same practised observer to measure the agreement 
or disagreement of different testing machines. I have found 
also the use of copper cylinders subjected to crushing to be a very 
convenient means of checking load indications of hi 

On the Continent and in the United States there are public 
laboratories, supported by the State, where anyone can have 
tests made, at moderate fixed rates, by a trained scientific 
staff and with great accuracy. Such institutions assist industry 
if, on the one hand, they meet industrial requirements, and, 
on the other, are pearl by private interests. They have the 
advantage over private laboratories that they are under the 
direction of experts of exceptional experience and reputation, 
and are able to pursue investigation, continued often for long 

riods, beyond immediate requirements into fruitful b — 

e view taken in Germany is that the work accomplished is 

















REC 








partly of advantage to the fact who calls for assistance, 
and so far should be paid for by him, and partly is of advantage 
to the nation in advancing science, which is the justification 
for a State subsidy. Hence it is incumbent on the public insti- 
tution to publish results as freely as is possible without injuring 
private interests. 

At Grosslichterfelde the annual income from fees for testing 
amounts to £20,000, and the annual State subsidy is £12,000. 
On the staff there are 230 persons, of whom 75 have had univer- 
sity training and 38 technical high school training. Since 1880 
the work accomplished has steadily and regularly increased. 

The Bureau of Standards at Washington is on a still larger 
scale, and does very similar work. It receives an annual subsid. 
from the Federal Government of £100,000. The equipment is 
extraordinarily complete. For instance, it has a 600-ton testing 
machine at Washington and a 1000-ton testing machine at 
Pittsburg, both of the highest sensitiveness and accuracy. Such 
machines do not exist in this country. Happily, we have now 
a similar institution in the National Physical Laboratory at 

ddington. Its functi are somewhat restricted by the 
characteristic English jealousy of State action, which I think is 
diminishing. It would be difficult to overestimate the service it 
has done in the solution of various mechanical, electrical and 
physical problems which were unlikely to be attacked by private 

rsons. Some of the researches, by this Institution 
ve been carried out bsg and Neerranger - Spano se 
to our “ Proceedings.’ superiority o aeroplanes 
has been demonstrated, and Fre. spore for scouting and for 
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directing artillery fire have been invaluable. When the Govern- 
ment required difficult face sen noryret investigations to be carried 
out on aeroplanes, it found at Teddington a staff and an organisa- 
tion already in existence and suited to the purpose. 

It is a condition of commeréial testing that the results should 


. be available in a short time end at small expense. Hence 


ordinary tests are of a somewhat arbitrary character, and do 
not completely imitate the conditions of actual service. We 
test specimens of steel to destruction and measure ductility by 
plastic deformation, though in use the stresses do not exceed 
the elastic limit and the deformation is elastic. We test cement 
in tension and use it in compression. There is need for constant 
criticism of methods of testing and for the invention of new 
tests, such as tests for hardness and brittleness, although new 
tests must be cautiously introduced 

One small change could be easily made, and in some cases 
would be interesting. When a set of tests on a material has 
been made, the mean of the results is taken as the best value 
of the property measured. In physical investigations generally 
a fartber step is taken by calculating what is termed the 
“probable error,” which broadly is a measure of the trust- 
worthiness of the results, Calculation of the probable error 
is troublesome, but Martens has pointed out that the “ mean 
error” is nearly as_accurate, and good enough for practical 
purposes. The mean error is the sum of the deviations of the 
individual results from the mean, irrespective of sign, divided 
by the number of observations. The mean error is conveniently 
expressed as a percentage of the mean value. If the mean error 
is large, either the method of testing, the uniformity of the 
material, or the preparation of the test specimens is at fault. 
Generally the source of the error can be inferred. A large mean 
error in tests of steel would indicate want of uniform quality 





‘in the material, in cement—probably faults in preparing the 


test briquettes. Of two supplies of a material, that with the 
smallest mean error is preferable. 
There is another kind of testing likely in the future to be of 
increasing importance—that is, the measurement of strains in 
bers of pleted struct in order to determine the 
stresses to which they are actually subjected in service. Some 
years ago, after the loss of the Viper, measurements of the 
strains in the skin of a torpedo boat slung in various ways were 
made at the request of the Admiralty. The object was to obtain 
information on the stresses in a structure supported on waves. 
Strain measurements on the members of bridges during the 
a of trains have been made in Holland, in France, by 
tr. La Touche and Mr. Sales in India, and by Professor Tur- 
neaure in the United States. These observations throw light 
on two points—the trustworthiness of theoretical calculations 
of the stresses and the magnitude of the stresses due to dynamical 
actions which t be calculated. Recently Mr. I. E. Howard, 
engineer-physicist at the Bureau of Standards, has initiated a 
very extensive investigation which is to extend to large bridges, 
the Panama lock gates and steel framed buildings. Some 
results on the stresses in the shell of a simple cylindrical tubular 
boiler have been published. A oflindrical boiler shell is a very 
simple structure, and the straining action is statical. It might 
be expected that theoretical calculations of the stresses would 
in that case be approximately verified by the observations. In 
fact, it is not so. The distribution of stress is very much less 
uniform than it is assumed to be in theory and in the design of 
boilers. Of course, this is chiefly due to angle irons and joints, 
which in most cases reduce the stresses, but, at any rate, greatly 
modify the stress distribution. _ 














AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 7th. 


Tue feature of the steel trade for the past week has been the 
rush of orders for quick delivery on specified orders recently 


‘placed. Comparatively little business has been placed for forward 


delivery. The Steel Corporation is now operating to about 
75 per cent. of capacity, and the independents are close behind. 
The recent two weeks’ rush of pig iron orders in the Buffalo 
district took about 400,000 tons of production out of future 
calculations. A moderate revival is now reaching southern 
furnaces, where sales reaching upwards of 100,000 tons have 
been made. ‘The ferro-manganese situation has been helped 
by arrivals of supplies from England. Export business is 
mounting fast. One European country is credited with placing 
an order among western mills for 100,000 tons of steel bars, 
Nearly all European countries are buying material and supplies 
and are establishing facilitating credits on a commensurate 
scale. This activity partially affects the inactive railroad 
demand, which continues against all proper business foresight, 
although lack of dividends on over one-third of mileage is in 
evidence. Rail purchases for week, 21,000 tons. Locomotive 
and car orders insignificant. Machine tools in urgent demand. 
Tin-plate activity ata maximum. In a general way domestic 
iron and steel demand is governed by actual necessities for 
delivery as a rule within three months. But in reality there is 
no good cause of a when it is remembered that normal 
railway demand would crowd production above 90 per cent. 
of capacity. Electrolytic jumped to 16, and is wriggling to 
make a further jump. Exports for March, 30,000 tons. Pro- 
ducers are all well sold ahead, and output is increasing at all 
porta Copper production so long held in check will now be 
rushed. 








ELECTRICAL EMERGENCY SERVICE. 


TueRE is already a great shortage of switchboard attendants 
at electricity works, tramway power-houses and sub-stations. 
In some cases men unsuited to the work have had to be quickly 
taken on, and trained as far as possible, and in other cases 
the shifts have been lengthened to twelve hours, and the strain 
will soon tell. Temporary switchboard attendants are therefore 
wanted at once in many electricity works, owing to an actual 
shortage of men. Further, temporary switchboard attendants 
will be needed to replace men leaving to work in manufacturing 
industries supplying the War-office and Admiralty. Still more 
temporary switchboard attendants will be required to enable 
young men working on the switchboards at present to join 
the Army. 

Our contemporary Electrical Engineering has organised an 
Electrical Emergency Service for the purpose of supplying this 
need. It is preparing a register of electrical men who are willing 
to give a portion of their spare time to work as temporary switch- 
board attendants, and the arrangements as to hours of service 
will be very similar to those of Special Constables. 

Mr. A. L. C. Fell, chief officer of the London County Council 
tramways, has expressed his approval of the Electrical Emerg- 
ency Service, and can already avail himself of the services of a 

ber of bers as soon as they are enrolled; another 
electricity works in London has also applied. 

Applications for enrolment should sent to the editor of 
Electrical Engineering, 203, Temple-chambers, London, E.C. 
We understand that in order to avoid any appearance of com- 
petition with regular employees, wages are to be paid at the 
standard rates. 














CrystaL Patace Eneineerine Socmry.—The ‘ Wilson 
Premium ” for the best paper read before the Soviety—afliliated 
to the tr ofy Engineers, Incorporated—during the present 
session, has awarded by the Council to Mr. Kirpa Ram 
for his paper on ‘‘ How to Prepare a Sanitation Scheme.” 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 

address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
8. 

Copies of Specifications may be obtained at the Patent-office Sale 

Branch, 25, Southampton-buildings, Ch y-lane, W.C., at 6d. 





The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM ENGINES. 


8501. April 3rd, 1914.—Meratiic Piston-rop Packie, T. 
Hill and H. Vivian, both of Hafod Works, Swansea, Wales. 

A cavity A is cast or machined in the interior of the packing 
rings B, which are arranged in sets as shown, thus forming a 
large cavity running completely round the rod. The rings are 
cut in three and are encircled by a steel plate spring C with 
sufficient tension to keep the rings up to the piston-rod. To 
equalise leakage pressure slots D are arranged through the back 
of the ring B and the surrounding steel ring to put the cavity A 
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and the space at the back of the steel ring in communication, 
for the purpose of relieving as much pressure on the rod as 
possible by establishing a partial equilibrium on the rings should 
any pressure leakage occur. The packing rings are made in 
multiple, one ring being fitted inside the other, with the parts 
staggered to break joint. The packing rings are enclosed in 
separate containing boxes E, and any number of boxes can be 
used, these boxes being inserted in the stuffing-box and held 
in position by an outer plate or an auxiliary stuffing-box.— 
March 31st, 1915. 


INTERNAL COMBUSTION ENGINES. 


7322. March 23rd, 1914.—FueL-supPpLy!InG MEANS FoR IN- 
TERNAL COMBUSTION ENGINES, S. J. Fielding, E. H. Salmon, 
and J. R. Wass, all of Atlas Works, Gloucester. 

In the pump body A is fitted a plunger B capable of being 
reciprocated. Fuel oil is supplied to the pump from a storage 
tank C by a pipe D on the withdrawal of the plunger, and on the 
forward stroke is fed to the engine through the pipe E. In the 
pump body is arranged a relief valve F communicating with the 
tank C by a pipe G. This relief valve can be opened at any 
point in the Leand stroke of the plunger, so that the oil is 
returned to the tank. The suction stroke of the plunger is 
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products under p for use in turbines or other motors by 
causing the heated gas to return back on a fresh charge which 
has been drawn in and so compress it to any required pressure 
before being ignited. The apparat ists of a pair of com- 
bustion chambers A and B, communicating with one another 
and terminating in a nozzle and pressure-box C. The charge of 
fuel and air is introduced into the combustion chambers through 
the valves D, E. Let it be supposed that the charge of mixed 
fuel and gas is injected into the chamber A, where it is ignited. 
The ignited gases‘are forcibly expelled forward, and as they pass 
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through the nozzle and induction passage F draw a charge into 
the combustion chamber B, which charge being ignited a similar 
action takes place in chamber B which results in repeating 
the process by inducing a charge again to enter the chamber A. 
The gas, after passing through the induction passage, enters 
the pressure box or accumulator C interposed between the 
explosion chambers and the turbine or other motor.—March 31st, 
1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


8861. April 8th, 1914.—Fricrion Lirrers ror Drop STamps, 
C. H. A. Aston, 218, Albert-road, Handsworth, Birmingham. 

A is the drum around which the friction band B, preferably 
of steel, is arranged, the drop stamp being attached thereto by 
acord C. The other extremity of the friction band is provided 
with eye-bolts D for sliding on the guide-rod E arranged to main- 
tain the band in correct operative position at all times. The 
drum A is mounted on the power shaft F and the frictional slipper 
G is hinged at H on a beam so that in the applied position the 
face of the slipper is brought into frictionai contact with the 
band B and the latter pressed against the drum below the hori- 
zontal axis of the power shaft F. The lower end of the slipper 
G is adapted for engagement with the roller J on the operating 
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lever K. For retracting the slipper on the release of the operat- 
ing lever a.tension spring L is provided. To avoid damage in 
ease of the hammer ascending too high, a trip lever M is 
























produced by a spring H. The outer end of the plunger is pro- 
vided with a runner, by which it engages one end of a rocking 
lever J. The other end of the lever J is provided with a runner, 
by which it engages a cam K. The relief valve F is operated by 
the rocking lever L, one extremity of which engages a cam M 
mounted upon the same shaft as the cam K. For varying the 
action of the cam M the pivot N is mounted excentrically on a 
disc P capable of rotation in a bracket Q. The position of the 
dise P in the bracket Q may be governed by the governor R 


through the link and lever shown.——March 31st, 1915, 


16,643, July 13th, 1914.--Means ror GenERATING ComMBUS- 
TION Propucts UNDER PressurE, W. J. Galbraith, 244, 
Prestwick-road, Ayr, and J. Eaglesham, Lainshaw Mill 


Stewarton. 


This invention relates to means for generating combustion 
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E secured to the lower end of the slipper so that imme- 
- diately the hammer arrives at the limit of its upward movement 
tencangpere it strikes the trip lever, thereby causing the slipper to be forced 

= le out of engagement with the friction band. A roller N is mounted 


in the forked end of the lever M, and this roller bearing on the 
friction band carries the latter away from the face of the drum 
so that the gripping action is terminated and the hammer is 
released.—March 31st, 1915. 


13,816. June 8th, 1914.—IMpROVEMENTS IN BorinG, Facina 
AND LIKE Macutngs, W. A, Pearn, Kelsie, Birchfields-road, 
Rusholme, Manchester. 

This invention relates to machines for boring, facing or drilling 
of the type in which the mandrel carries a face-plate, across 
which the tool holder is traversed. The object is to provide 
improved means whereby machines may be adapted in a ready 
and efficient manner for tapping purposes. Upon the end of 
the feed-actuating spindle A, which is disposed concentrically 
with the mandrel B carrying the face-piate C, there is provided 
a worm D driving a worm wheel E. On the shaft F a spur wheel G 
is freely mounted, meshing with two spur pinions H. The 
pinions engage the teeth of a rack formed on the tool-carrying 
slide J. The tool slide J has an aperture which, when the slide 
is in its central position for tapping, permits of the passage 
therethrough of the end K of the threaded spindle L. The 
latter works in a tapped bush secured in the sleeve M, which is 
caused to rotate with the face-plate J, ‘The end of the spindle A is 
slotted to receive the end of the part K, which gives a feed move- 
ment to the tapping tool N, the rotary movement being obtained 
from the tool slide J through the part P secured thereon and the 





420 


THE ENGINEER 





Aprit 23, 1915 








sleeve M. In order to allow the tool slide J to remain stationary 
during tapping, the worm wheel E is made free from the spindle 
F carrying the spur wheel G, and means are provided whereby 
the spur wheel may be clutched to or declutched from the worm 
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wheel, so as to put the feed to the slide into or out of operation. 
A stop Q assists in the correct setting of the slide in its central 
position for tapping operations.—March 31st, 1915. 


TRANSMISSION OF POWER. 


9065. April 9th, 1914,—-IMPROVEMENTS IN THE METHODS AND 
MEANS FOR PROTECTING APPARATUS ON ALTERNATING- 
CURRENT Systems, Alfred George Collis, of 24, New-road, 
Brentwood, Essex, and Crompton and Co., Limited, Are 
Works, Chelmsford. 

‘he object of this invention is to provide means whereby a 
reversal of energy or current opens the switch. The current 
transformer C and the potential transformer D are connected 
to the mains F, A representing the automatic features of the 
circuit breaker B, and E the fuse forming the closed circuit with 
the transformer secondaries. On the left the transformers are 
shown cross-connected so that normally no current flows in the 
circuit containing the fuse under ordinary circumstances. On 
reversal the fuse blows and current is supplied to the automatic 
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device A of the switch B. On the right, the current in the 
secondaries of the transformers are normally in the same direction 
so that on overload or excess current appearing in the circuit, 
the fuse E blows and causes the automatic device A of the 
switch to operate and open switch B. The application of the 
above relates to any alternating service either high or low tension. 
The supply may be either in generating stations or sub-stations 
or elsewhere on electrical transmission, whose conditions are 
deemed necessary to prevent any unstable supply, whether the 
system is of the radial and duplicate feeder form or the supply 
is maintained by direction of a ring or any form which may be 
deemed advisable for the supply of electrical energy.—March 
3lst, 1915. 


TELEGRAPHS AND TELEPHONES. 


7218. March 2Ist, 1914,-IMPROVEMENTS IN OR RELATING 
ro ExxcrricaL ImputseE TRANSMITTERS AND THE LIKE, 
The Betulander Automatic Telephone Company, Limited, 
ogg ga Henry Bryant, both of Marconi House, Strand, 

r 


The object of this invention is to provide an efficient impulse 
transmitter of simple construction, which is specially adapted 
to be fitted to or embodied in the construction of a standard 
wall or pedestal telephone set. Inside a casing A is a chain 
consisting of equally spaced bars B, connecting two parallel 
side chains of short links C and passing around two pairs of 
sprocket wheels D in such a manner that any movement of the 
chain is imparted to the sprocket wheels. A spring may be 
fixed to either pair of sprocket wheels in such a manner that 
when the chain is moved downwards the spring will return it 
to its normal position in the direction indicated by the arrow 
SO SOON as it is released. Attached to the chain is a lug or arm 
E arranged to engage a stop F so that the chain will always 
come to rest in the same position. A similar lug G prevents the 
chain being moved too far. Mounted behind the front of the 
chain is a metal plate H, in front of which may be a strip of 
ivorine or other material I, on which are marked digits 0 to 9. 
On the plate H are mounted the springs. The impulse trans- 
mitter is designed to work in connection with those automatic 
or semi-automatic systems which use the two sides of the line 
and earth in the tr ission of impul The stop F, having 
at its lower extremity a piece of insulating material K, is so 
mounted that when the chain is in its normal position, the 
piece K presses against a spring L keeping it out of contact with 
springs M and N. On the chain being moved from its position 
of rest the lug E disengages from the stop F, thereby allowing 
spring L to make contact with springs M and N. This may 
effect the short circuiting of the telephone instrument and 
connect earth to the two sides of the line. The actual impulse 








springs may be arranged and moved in a variety of ways, three 
only of which are shown, The impulse springs O and P are 
actuated directly by the chain. The spring O has an extension 
Q to which is pivoted a carrier R which carries a roller 8. The 
extension Q is so arranged that the carrier R can move upwards 
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but not downwards relative to O. Each bar B of the chain 
in its upward movement as it passes the roller S turns the carrier 
R on its pivot without moving the spring O, but during the 
downward movement of the chain each bar will press against 
the roller 8S, and thereby cause the spring O to break contact 
with spring P, thus emitting an impulse.—March 31st, 1915. 


ORDNANCE AND ARMOUR. 


11,672. May 12th, 1914.—IMPROVEMENTS RELATING TO 
CARTRIDGE CASES AND IN GUN CHAMBERS FOR USE THERE- 
with, J. H. Barker and the Birmingham Metal and Muni- 
tions Company, Limited, Adderley Park Rolling Mills, 
Birmingham. 

This invention comprises the employment with a cartridge 
chamber in the gun which is of conical form and merges gradually 
into the parallel bore of the gun or joins the bore in a slight 
shoulder, of a cartridge having a tapered body which corre- 
sponds exactly to the taper of the gun bore and a reduced 
parallel neck of sufficient length to provide the required security 
of the bullet before firing, the forward extremity of the cartridge 
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case being arranged to coincide with the cone of which the main 
portion of the case forms a part, so that before firing the forward 
end of the case is in contact with the conical part of the barrel. 
When the cartridge is fired the first effect of the explosion is 
to expand the cylindrical or reduced portion of the cartridge 
case and make it correspond exactly to the surrounding portion 
of the cartridge chamber in the gun, or, the cartridge case assumes 
a configuration of uniform taper throughout its length. The 
further effect of the explosion is to propel the projectile in the 
ordinary way.—March 31st, 1915. 


MINES AND METALS. 


23,495. December 3rd, 1914.—ImMpROVEMENTS IN ELECTRIC 
RESISTANCE FuRNACEs, Gottlieb Gmiir-Zehnder, of Aaran, 
Switzerland. : 

The furnace described in this specification is intended for 
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ealing with refractory materials, such, for example, as tungsten 


to provide a furnace which can readily be manipulated. A is a 
tube of graphite or hard carbon or other suitable refractory 
material, which receives the substance A! that it is desired to 
fuse. B is the inner heating tube, and C the outer enclosing tube, 
both of graphite or other highly refractory material i 

the necessary conductivity. D and E are respectively top and 
bottom blocks which close both ends of the tubes B and C 
when the furnace is closed, carried by the upper block D which 
can be raised or lowered to open or close the furnace, When 
the furnace is closed current is supplied through the leads 
G! G? and top and bottom blocks D and E to the two tubes B 
and C, which are heated by the current to any temperature 
desired. The central tube A and its contents are soon rai 

by the internal radiation of heat from the inner walls of the 
tube B to practically the same temperature as that of the tube, 
and a complete and homogeneous fusing of the highly refractory 
metals or other bodies can be attained. When the heating 
operation is complete, the block D with the tubes B and C 
is raised into the position shown on the right by means of the 
rope or cord H connected to the lifting arms F and passing over 
pulleys to a counter weight. The operation may be effected by 
the lever I forming a contact breaker or switch at K, so that the 
electrical circuit is broken at this point immediately the furnace 
begins to open. For rapid cooling of the substance in the 
central tube A, a blast of cold compressed air may be provided 
through the elongated funnels L inside the external casing M, 
and directed upon the tube A from both sides. In starting the 
operation, the tube A is filled with the material A‘ and inserted 
while the furnace is open, as on the right. On lowering the block 
D and tubes B and C, when the latter meet the lower block E, 
the circuit is automatically completed and the current passes 
through the tubes B and C until the contents of the furnace are 
fused or brought into the desired condition.— March 31st, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower ihe Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents, 
which right, when acquired, can be retained after the war, 
and is specially compiled for THe ENGINEER by Lewis Wm. 
Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy proprietor 
the law does not apply. 





On one of the patents given below £56 and on each of 
the remainder £45 have been paid in renewal fees. 


No. 12,868/05.—Detinning tinned plate. Tinned scrap is 
compressed and subjected to the action of chlorine in a closed 
vessel, the pressure in which is altered during the process. 
Goldschmidt, K., and Weber, J., Germany. 

No. 12,869/05.—Detinning tinned plate. Tinned scrap is 
compressed and subjected to the action of chlorine in combina- 
tion with tin tetrachloride or other anhydrous fluid. The scrap 
is previously well dried, and high temperatures are avoided 
during the process, the iron waste being thereby obtained with 
a fine, smooth, grey surface. Goldschmidt, K., and Weber, J., 
Germany. 

No. 12,870/05.—Detinning tinned plate. Relates to a process 
for detinning tinned plate or scrap in which the sheet iron is 
obtained with a bright non-co: ing surface. The tinned scrap 
is submitted, preferably in a closed receptacle, to the action of 
dry chlorine, the chlorine being in a diluted condition and the 
temperature being kept as low as possible. The vessel is then 
exhausted so as to remove all traces of chlorine or tin chloride, 
and the scrap is washed with water. Goldschmidt, K., and 
Weber, J., Germany. 

No. 12,952/05.—Separating dust, &c., from air. To ensure 
the breathing of air free from dust in a chamber where articles are 
cleaned by sand jets, powerful currents of air are made to pass 
through one or more zones of the chamber above the top of the 
articles to be cleaned and below the face of the operative. 
Gutmann Akt.-Ges. fiir Maschinenfau, A., Germany. 

No.  13,340/05.—Explosives. Tetranitromethylanilin, or 
tetranitroethylanilin, is employed as a substitute for picric acid, 
or trinitrotoluol, in the manufacture of priming compositions and 
charges for shells and torpedoes. Claessen, C., Berlin. 

No. 14,453/05.—Calculating machines. Motor-driven slide- 
set multiplying machines for dealing with two numbers, adapted 
for the four rules and of the type in which the numeral wheels of 
the totalising-counter and the flat slides for the multiplier are 
upon a travelling carriage, while the other slides for multiplicand 
are upon a fixed part of the casing. Rechnitzer, A., Berlin. 

No. 14,908/05.—Casting earthenware basins, &c. Lavatory 
and closet basins, &c., are cast from a liquid mixture of clay, 
flint, &c., and a solution of soda, water-glass, and water. The 
materials are admitted through an inlet between two moulds, 
provided with air vents and enclosing a space corresponding to 
the size of the article to be formed. Johnson, A., Germany. 

No. 14,955/05. Electric furnaces. A long stable are is pro- 
duced in a tube by placing an electrode at one end and forcing 
a current of air or other gas from this end along the tube, pre- 
ferably with a whirling motion. A second electrode may be 
placed at the other end, insulated from the tube or not, ot the 
tube itself may form the other electrode. With two electrodes, 
discharge first takes place to the tube, the are then travelling 
along the tube to the second electrode. The tube may be non- 
conducting, and then may have a conductor in contact with it, 
for example, a small tube arranged spirally. Water flows through 
this small tube to cool it, and the second electrode or correspond - 
ing portion of the tube should also be cooled. If the tube is 
insulating and has not a conductor in contact with it, the second 
electrode is made movable towards the first for starting the arc. 
Badische Anilin and Soda Fabrik, Germany. 

No. 15,583/05.—Ordnance; field carriages. 
means for supplying the brake fluid to recoil apparatus. 
Akt.-Ges., F., Germany. Dated October 20th, 1904. 

No. 15,646/05.—-Gas manufacture ; ammonia; ammonium 
sulphate. Ammonium sulphate is obtained nearly free from tar 
by passing the hot gases from the dry distillation of coal, wood, 
peat, &c., through a centrifugal machine at a temperature too 
high for the condensation of water, i.e., above 100 deg. Cent. 
Brunck, R., Prussia. 

No. 16,386/05.—Purifying coal-gas. In a process for purify- 
ing coal gas, and for obtaining by-products therefrom, gas 
is cooled to a temperature below the condensation point of water, 
superheated, and finally washed in acid. Koppers, H., Germany. 

No. 16,579/05.—Furnaces ; retort furnaces. To decrease the 
heat uniformly from the bottom to the top of the vertical retorts 
used in the process described, each retort or pair of retorts is 
separately heated, and the are caused to pass upward! 
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and other metals of high melting point, and its chief object is 
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BELT DRIVING. 
By H. T. MILLAR, 
No. IL.* 

The Coefficient of Friction.—The coefficient of fric- 
tion is much higher than is usually assumed. It is 
possible to have values from .6 to .8, under favour- 

_able conditions, without slip. This is much higher 
than the static coefficient, and only to be accounted 
for by the assumption that the belt is pressed to the 
pulley, not only by the tensions within it, but also 
by some additional adhesive effect. This additional 
influence is discussed under “Influence of Belt 
Velocity.” If the relation of the tight to the slack 

. side of the belt is such that the coefficient of friction is 
greater than the above figures, sliding will occur between 
the belt and the puiley in addition to “creep.” This 
is sometimes allowable for temporary duty. Mr. 
Lewis obtained the high frictional coefficient of 1.44 
but with a corresponding high slip of 17.77 per cent. 
In a test of more practical limits (of slip) on a raw- 
hide belt, 4in. wide, running on cast iron pulleys, 
20in. diameter, he obtained a frictional coefficient 
of 1.38 with a slip of 1.7 per cent. This was excep- 
tional, but an average of 36 tests, where the per- 
centage of the slip was less 2 per cent., the coefficient 
of friction averaged .71 and the slip 1.72 per cent. 
It may be stated that the coefficient of friction in- 
creases with increasing velocity, with increased pulley 
diameter, and with increased are of contact. 

Influence of Material on Pulley.—According to the 
experiments of Kammerer the material of the pulley 
also affects the results. It would seem, in fact, that 
the influence of material in his experiments was 
greater than that of pulley diameter. For example, 
with wooden pulleys of 600 mm. (23.6in.) diameter, 
the coefficient of friction rose from .6 to .8, with an 
increase of velocity from 10m. to 15m, (33ft. to 
50ft.) per second. With an iron pulley of 1250 mm. 
(49.2in.) diameter, a similar frictional coefficient 
was not reached until the velocity had attained 
about 25 m. per sec. 

The Influence of Pulley Diameter.—The influence 
of pulley diameter is doubtless’ greater than earlier 
investigators thought. Of course, the advantage of 
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large diameter was obvious, but neither Lewis nor 
Taylor specifically include this as a function of the 
effective tension. Both Bach and Gehrckens give 
to pulley diameter an influence of first-class import- 
ance. The advantages of large diameter pulleys 
are due to several factors. There is, of course, the 
fact that much more bending is imposed on the belt 
when encircling a small pulley, and this probably 
affects the contact between the pulley and the belt. 
But less obvious factors exist. We have seen that 
the coefficient of friction under running conditions 
is greater than for static conditions, and that the 
most probable reason for this addition is the adhesion 
caused by “creep.”’ Now, if we assume that for a 
given stress the coefficient of extension is ‘constant 
—it is not quite true, for we neglect the time element 
—then the amount of extension is proportional to 
the length of the are of contact. Therefore, for a 
given stress, the creep on a large pulley would be 
proportionately greater than on a small one. This 
probably affects the coefficient of friction. The 
results of the investigations of Bach and Gehrckens 
have been plotted in Fig. 9. It will be seen 
that the results agree generally. In the experi- 
ments of Kammerer it appeared that pulley dia- 
meter did not affect the allowable effective tension 
to such a large degree as even the material of the 
pulley. This would seem to be against the previous 
experimenters. His experiments were, however, 
with pulleys of 600 mm. (23.6in.), 1250 mm. 
(49.2lin.), and 2500 mm. (98.42in.) diameter only, 
and at these large diameters the results of Bach and 
Gehrckens do not show great variation of effective 
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tension with pulley diameter. The 
between the results is not great, therefore. From 
the above it is certain that pulley diameter is an 
important factor, aad that it should be as large as 
possible. A large pulley also effects a considerable 
saving in the initial cost of the belt, since the width 
may be less. But, unfortunately, the diameter of 
pulleys is usually severely limited in practice by 
questions of construction. 

The Influence of Belt Velocity—The most modern 
tendency is to run belts at a high velocity. Accord- 
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ing to Lewis, the belt speed should be as high as 
possible within the limits of 5000ft. to 6000ft. per 
minute. Against this might be quoted Taylor, who 
states that for maximum economy the belt speed 
should be about 4000ft. to 4500ft. per minute, as 
belts running above this speed have a great tendency 
to run in waves on the slack side and, due to these 
rapid oscillations, to wear rapidly. Unwin (‘‘ Machine 
Design,” page 470) from a purely mathematical basis 
considers that the maximum allowable belt speed is 
a function of the working stress, and that the most 


profitable speed equals 5.06 Vv f, where f is the greatest 
safe stress per inch width. This formula allows for 
a reduction in the effective tension due to centrifugal 
force. The same influence is allowed for by Grashof 
in the curve, Fig. 10. Kammerer and Gehrckens 
have run belts at exceedingly high velocities to note 
particularly the influence of centrifugal force. Kam- 
merer has tested a belt at a velocity of 12,000ft. per 
minute with an effective tension of 24 lb. per inch 
width. The belt was not unduly stressed. Of course, 
a high initial tension is necessary to overcome the 
centrifugal force. It has been established, however, 
that velocity has an influence on the total tension 
apart from centrifugal action, and also on the coeffi- 
cient of friction. The tension on the tight side is 
greater than the calculated tension, and this effect 
increases with increase in velocity. 

Fig. 11 is taken from Kammerer’s experiments, 
and illustrates this difference between the calculated 
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and the measured tensions. The initial tension T, was 
here 11.25 kilos. per centimetre and the effective ten- 
sion 4 kilos. percentimetre. The top horizontal line re- 
presents the tension on the tight side with no velocity ; 
the initial tension plus half the effective tension : 
(T, + $T.). The measured tension (T, + $T) on the 
tight side lies the higher over the calculated tension 
{(T, + }T. - T.), where T, = the centrifugal force} 
the greater the velocity. It may be noted that 
while the calculated tension for the slack side (T,— 
$T. — T.) cuts the axis at the velocity of 30 m. per 
sec., the measured tension arrives there at about 
50m, per sec. This difference is probably due to 
imperfect elasticity of leather. The alternations in 
stress from the tight to the slack side occur at too 
high a frequency in a high-speed belt for their com- 
plete static extensions and contractions to result. 
The velocity has also an influence on the coefficient 
of friction. At slow speeds the general law approxi- 
mately holds «” — 1: + 4Te — Te 
a 3 T. — T. 
between the pulley and the belt depends entirely 
upon the tensions in the slack and tight sides. At high 
speeds the value of « calculated from the measured. 
tensions on the tight and slack sides is higher, due 
to the fact that the.ratio of the measured tensions 
in the tight and slack sides is greater than the cal- 
culated. An example of this rise in the coefficient 
of friction has been plotted in Fig. 12: 





that is, friction 


The Arc of Contact.—It has also been pointed out 
that the belt velocity has an influence on the are of 
contact. It has been observed that at high velocities 
the belt on the slack side does not come into contact 
with the pulley as early as would be thought from a 
consideration of the pulley diameters. This increases 
the are of contact and further increases the actual 
value of the coefficient of friction above that calculated. 
The question is considered in a mathematical investi- 
gation of belt driving by Georg Duffing (Z. d. V. d. J., 
Jahrgang, 1913, seite 967). It is not intended to 
do more than mention the fact here, for the point 
is probably not of much practical importance. 

Working Tensions.—The allowable total, tension 
is a factor on which there is much diversity of opinion, 
due primarily to different conditions. According to 
Unwin, the ultimate strength of leather used for 
belting is from 3000 lb. to 5000 lb. per square inch, 
or more conveniently, 750 Ib. to 1200 Ib. per inch 
width of belt. The usual joint is a source of weak- 
ness. For laced joints the strength is not more than 
250 Ib. to 400 Ib. per inch width. But the dominant 
factor in fixing the total tension is the extension. If 
the load be too great the belt quickly loses its tension 
by stretching. Unwin suggests a total tension of 
88 Ib. per inch width for a belt of jin. thick, if the 
belt is cemented and sewn, and 66 Ib. per inch width 
if with a laced joint. These values correspond to 
400 Ib. and 300 Ib. per square inch of section. Accord- 
ing to Taylor, double leather belts will last well 
under an initial tension stress of 71 Ib. per inch of 
width, or 240 1b. per square inch of section. He 
states that they will not maintain this tension for 
any length of time, however. If this tension be in- 
creased by an effective stress of 65 lb. per inch width, 
the initial tension will fall in two and a-half months 
to be 33 Ib. per inch width, while at rest. According 
to his many and lengthy tests, the most economical 
average total tension for double belting is 65 lb. to 
73 lb. per inch of width, i.e., 200 lb. to 225 lb. per 
square inch section. But this, of course, is mainly 
a question of conditions, and under favourable con- 
ditions a higher total tension is allowable. Kammerer 
tested a belt under an initial tension of 102 Ib. per 
inch width and an effective tension of 24 lb., and a 
double belt under an initial stress of 152 lb. per inch, 
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effective tension about 22 ]b. per inch width. In 
both tests the belts were running at an exceptionally 
high speed of 12,000ft. per min., yet the measured 
rate of extension over a period of nine hours was 
only .0008 per hour. The belt deformation for any 
stress is not that which might be expected from 
consideration of static conditions, and the extension 
for any given tension is less the greater the belt 
velocity, since in a quick-moving belt the change in 
length cannot follow the alternations in tension. The 
initial tension can be much less than is usually 
accepted because the coefficient of friction has proved 
to be more than that usually assumed. The total 
tension is, therefore, less, or with equal total tension 
the effective tension is correspondingly higher. This 
advantage can only be completely obtained when the 
apparatus is so arranged that the initial tension can 
be exactly and easily obtained and maintained. It 
should also be endeavoured to release the tension 
during long stoppages—overnight, for example. 
Tension Pulleys.—It is possible to attain this 
adjustment in some few cases by increasing the 
centres, as, for example, with a motor mounted on 
rails. But often the centres are fixed, and it is here 
that the tension pulleys have a field of usefulness, 
far greater than has been accorded to them in practice. 
It obviates the shortening which is recurringly neces- 
sary with a belt transmitting much power, it allows 
exact fixing of the tensions, also a means of removing 
all stresses during long stoppages. It is noticeable 
that in Germany, where much attention has been 
given to belt driving, the use of tension pulleys is 
increasing. Its seeming neglect is surprising, since 
Lewis, thirty years ago, remarked, ‘It is preferable 
in all cases from consideration of economy and wear 
on belts and power consumed to use an intermediate 
guide pulley,” and in 1894 F. W. Taylor stated that, 
** Tdle pulleys should be provided for important duty, 
and should be located on the slack side one-quarter 
away from the driving pulley.”” As to position, 
there may be some dissension. It must, of course, 
be on the slack side. Advantages in construction 
are usually gained through placing the tension pulley 
nearer to one of the main pulleys and due to its 
influence on the arc of contact it is preferable to put 
it close to the smaller pulley. Of right size—at least 
equal to the smaller pulley, and, if possible, much 
bigger—a tension pulley lessens the efficiency little 





up to velocities of 6000ft. per min. Practically the 





———————— 


422 


HE ENGINEER 





Apzit 80, 1915 





——————— 





sole losses are those of the pulley journal, which with 
suitable design may be quite small. 

The Initial Tension.—The initial tension should 
be chosen with some care, and, where possible, kept 
constant. Due to the fact that the co-efficient of 
friction is higher than is usually assumed, the initial 
tension for any given load may be lower. A low 
initial tension is advantageous from the point of view 
of efficiency. Taylor has shown that a low tension 
is economically efficient from considerations of the 
life of the belt. The loss in bearing friction, which 
is an important factor in the overall mechanical 
efficiency of belt drives is also a function of the initial 
tension. Lastly, as has already been mentioned 
under the heading of “ efficiency,” the proportion 
which the initial tension bears to the effective tension 
has an important bearing on the mechanical efficiency 
of the drive. It has been established that for a given 
initial tension the efficiency rises quickly with in- 
creasing effective tension. It is important, therefore, 
that for a given effective tension the initial tension 
should not be too great. In this relationship the 
belt velocity is also a function. Fig. 13 shows the rise 
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in the efficiency of a single belt, with increase in the 
effective tension at different velocities; it will be 
seen how important it is that the initial tension 
should not be too great in comparison with the effec- 
tive tension. 

The Effective T'ension.—The allowable effective 
tension is, of course, of the greatest practical import- 
ance, since it fixes the capacity of the belt. The 
maximum allowable tension is not a constant as 
suggested by Mr. Lewis, Mr. Taylor, and Dr. Unwin, 
though for drives of low velocity it may be considered 
so. It depends on the allowable total tension, on 
the velocity, on the coefficient of friction, and on the 
pulley diameter and material. It is also affected by 
the fact that since the extension of the belt does not 
reach the calculated value, the total tension is a 
function of the velocity. The allowable total tension 
is not a constant, therefore, but increases with in- 
creasing belt velocity. The coefficient of friction is 
much higher than was previously thought. The 
value of u is not . 28, with a resulting ratio of the tight 
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to .5, but to .7. In the diagram—Fig. 14—the 
results of Kammerer, Gehrkens, and Bach have 
been plotted for a pulley of 40in. diameter and for 
a simple belt. The results of Gehrckens and Bach 
are more or less empirical, and are given as such. 
According to the investigations of Kammerer the 
allowable total tension increases as shown for in- 
creasing speed. The resultant effective tensions 
obtained after allowing for centrifugal force may be 
clearly followed for the various velocities, 

The Position of the Tight Side.—The advantage in 
horizontal drives of having the tight side underneath 
is well-known, but it is usually assumed that the 
advantage is independent of the other variables in 
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the drive. Whilst it has also been established - that 
with the tight side underneath a higher effective 
tension can be reached for any given initial tension 
without sliding and loss of efficienéy, it has also been 
determined that its influence is greatest with relatively 
small pulleys and high velocities. The average differ- 
ence in efficiency between a tight side above and a 
tight side below is from 3 per cent. to 4 per cent. 








LIFTING MAGNETS. 


ELECTROMAGNETS were discovered about ninety 
years ago, but in those days heavy currents could 
only be obtained from galvanic batteries, which were 





very expensive to operate. Nearly fifty years elapsed | 
before dynamos. suitable for commercial. use. were | 
available, and on their arrival more urgent problems | . 


engaged the attention of electricians than those asso- 


ciated. with powerful lifting magnets. Moreover, in}. 


those days the quantities of raw materials in iron and 
steel works were, relatively speaking, small and could 
be dealt with fairly easily by hand. When, however, 
it was found necessary to handle the raw material 
in larger quantities and in a quicker and more efficient 
manner attempts were made to design large lifting 
magnets. Experiments were first carried out some ten 
or fifteen years ago, but success did not follow imme- 
diately. The problem was far more complex than it 
appeared at the outset, and the construction of a 
good lifting magnet was found to offer considerable 
difficulties. 

Fig. 1 shows a section of a modern lifting magnet. 
It consists of a steel shell entirely surrounding a large 
coil of wire which is held in position by an insulating 
compound and supported mechanically. A _ shield 
of non-magnetic material — phosphor-bronze, for 
instance—encloses the bottom of the shell, the coil 
being in turn fixed by an inner and outer ring forming 
renewable pole shoes. Three suspension hooks and 
a box containing the terminals of the coil.are fixed 
to the top of the casing. The steel shell is made of 
high permeability steel as used in the construction 
of dynamos. On the outside of the shell are large 
ribs, which strengthen the magnet and permit of its 
being handled roughly. Should the crane driver 
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Fig. 1—MODERN LIFTING MAGNET 


drop the magnet too quickly into a pile of large steel 
ingots it will not break. 

Considerable difficulty was at first experienced in 
constructing the coil. It was found that the ordinary 
method of winding large coils such as those on the 
field magnets of electric generators would not answer. 
Special winding machinery had to be used, and the 
insulation between the layers of the coils had to be 
specially treated. The coils are usually wound in 
sections and each is passed through insulating and 
impregnating processes. Generally the conductors 
are composed of copper of square or rectangular 
section. Aluminium is employed occasionally, but 
owing to the difficulty in making a reliable joint 
between sections, and owing also to the additional 
space it requires, copper is considered preferable. At 
any rate, this is the opinion held by the Witton- 
Kramer Company, of Birmingham. The lightness 
and comparative cheapness of aluminium are cer- 
tainly advantages, but owing to the trouble just 
mentioned it is not considered suitable for large lifting 
magnets. Naturally, the windings are highly induc- 
tive and extra care must be taken to ensure that the 
insulation does not fail when the circuit is broken. 
When the coil is finished and fitted in its shell the 
whole magnet is placed in a vacuum chamber, 
wherein all the air and moisture in the coil is extracted. 
An insulating compound is then forced into the coil 
and shell, and by this impregnating process the magnet 
is rendered impervious to atmospheric conditions ; 
in fact, it can be, and occasionally is, used under 
water. 

In appearance the magnet controller resembles 
very closely the controller used on an electric tramear, 
but owing to the highly inductive character of the 
apparatus it controls and to the heavy currents it 
deals with it is constructed on rather special lines. 
For one thing, & reversible position is usually pro- 
vided to enable the operator to demagnetise the 
magnet quickly when handling highly magnetic 
material, such as small scrap, and so as to enable the 
magnet to discharge its load quickly after switching 
off the current. Moreover, magnet controllers are 
usually filled with oil. Of course, every precaution 
must be taken to avoid accidental interruption of the 
current. Nowadays it is very seldom that the supply 
fails, and if proper care is exercised to ensure that 
the circuit is not accidentally interrupted users of 
these magnets have little to worry about. In this 


magnet cable should be of the best quality procur- 
able. To prevent the cable’ wearing quickly it is 
wound on spring drums of large diameter which take 
up the slack, and the current. is supplied through the 
drum and to the end of the flexible cable by means 
of slip rings. : 

In lifting magnets of the circular type with a central 


| pole the lines of foreé emanate from this pole and 


return to the outer pole. Of course, it is essential 
that the magnet shall give a powerful field, especially if 
it has to deal with loose rhaterial such as scrap iron, 
pig iron, and so forth. For such pu it has been 
found that a ciréular magnet is most efficient, but 
elliptical or rectangular magnets, though not so 
efficient as the round type, are sometimes used for 








Fig. 2—BATTERY OF 24in. MAGNETS 


lifting solid loads, such as steel plates and rails. 
Owing to the close proximity of the inner and outer 
poles a large proportion of the lines of force are lost, 
and this loss is greater with elliptical magnets than 
with those of the circular type. 

The lifting capacity of a magnet depends on the 
permeability of the steel, the section of the cores, the 
number of turns in the coil, and the strength of the © 
energising current. With modern Witton magnets 
itis possible to hold with an expenditure of one watt 
a weight of approximately 5lb. But much depends 
on the size of the magnet, the heating allowable for 
the coil when used constantly, the magnetic quality 
of the steel in the magnet, and that of the load. 
Small Witton magnets can usually lift about 











Fig. 3—LIFTING LIGHT SCRAP 


twenty times their own weight, medium-size magnets 
about 3ft. in diameter ten times their weight, and large 
magnets 5ft. in diameter about six to seven times 
their weight. With materials such as pig iron or scrap 
iron or iron ore a load of only 10 to 12 per cent. of 
the maximum solid load can usually be attracted, 
but this largely depends on the conditions under 
which the material is stacked and the nature of the 
material. Obviously, if pig iron contains a quantity 
of sand and other material of poor magnetic quality 
—silicon, &c.—the lifting capacity of the magnet 
wiil be lower than when it is dealing with scrap steel. 
Lifting magnets in iron and steel works have 
revolutionised transportation methods. From the 
time the iron enters the works in the form of ore to 





connection one firm has recently introduced a dis- 
tinct novelty, which we shall refer to later. The 


the finished product it is handled by magnets and 
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LIFTING MAGNETS IN IRON AND STEEL WORKS 




















Fig. 4—LOADING CHARGING BOXES 























Fig. 6—HANDLING HEAVY SCRAP 


great economies have in this way been effected. 
Lifting magnets are, of course only intended to deal 
with metal which cannot easily be slung. In a steel 
works there are many materials that cannot be handled 
by sling chains, such as pig iron, scrap iron, crop ends, 
billets, ingots, turnings, borings, and so forth. 
nets will deal with those materials with the greatest 
of ease. Moreover, they can be used for handling 
hot materials, such as hot ingots or hot pig iron 
from the bed. The magnetic properties of iron and 
steel do not diminish appreciably at temperatures up 
to 700 deg., but owing to a sharp change of physical 
properties or allotropic conditions which set in at 
this point materials that are hotter than this are no 
longer attracted. 

The iron ore, on arriving at the works in wagons or 
boats, was originally unloaded by hand. With the 
ore varying in size from the finest dust to heavy lumps 
weighing several hundredweights the shovel was a 
very inadequate appliance and the subsequent trans- 
portation of the ore on a wheelbarrow or small truck 


was a very slow operation. But now, when the ore is | 
magnetic, the lifting magnet is dropped into the ship’s | 
hold or truck and hoists up a ton of material per lift | 


and carries it with the aid of the crane to its destina- 
tion. Fig. 2 shows a battery of 24in. magnets loading 
pig iron from pig beds into railway trucks. All the 
crane driver has to do is to drop the magnet and 
switch on the.current. Lifting magnets are now used 
very largely for loading charging boxes. One 
method of doing this is shown in Fig. 4. The magnet 
is carried on a transporter bridge and the material 


is conveyed over several sets of rails to the boxes. 
| After the ingots have been cast and are still hot they 
| can be lifted as shown in Fig. 5. Fig. 3 shows a magnet 
| handling light scrap at a well-known Sheffield steel 
works, and Fig. 6 a magnet handling heavy scrap. 


Mag- | 


ry 








Fig. 8—VULCAN E.C.C. LIFTING MAGNET 


| These illustrations indicate clearly what can be done 
| in the way of handling raw material. When it comes 
|to finished products that cannot be conveniently 
| slung the lifting magnet is equally useful. 

' In Fig. 7 lifting magnets are shown dealing with 








Pig. 5—LIFTING HOT INGOT 


Fig. 7—HANDLING SHEETS 


steel sheets in a well-known safe works. Owing to 
the length of the plates three magnets are mounted 
on a steel bar. This arrangement has proved very 
satisfactory and is now adopted in many works. 
Although round magnets are shown in this illustra- 
tion it is customary for duty of this kind to employ 
elliptical magnets. 

All the magnets so far referred to were made by the 
Witton-Kramer Flectric Tool and Hoist Company, of 
| Birmingham, a firm that has supplied a very large 
quantity of these appliances to steel and other 
| works. In numerous cases these magnets have 
| saved a great deal of labour. In one case a 52in. 
| magnet unloaded 58 tons of pig in 57 minutes and 
| dispensed with the services of fourteen men. In a 
| certain steel works the saving introduced by filling 
| charging boxes with the aid of magnets instead of by 
| hand amounted to £30 per week, or £1500 per annum 
| per magnet, and twenty-two out of twenty-four men 
| previously engaged on this work were made available 
| for other occupations. A 42in. magnet is the smallest 
| magnet used in steel works for this purpose. It can 
j only handle 2200 tons per week, whereas a 52in. 
| magnet will deal with about 3800 tons per week. 
| Where such magnets have been put into operation 
| the handling of materials for feeding furnaces has 
been speeded up considerably. 

Another firm which supplies lifting magnets is 
|the Westminster Tool and Electric Company, of 
| Laurence Pountney-hill, Cannon-street, E.C. One 
| of the firm’s ‘‘ Vulcan E.C.C.’’ magnets—they are 
|mede by the Electric Construction Company, at 
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Wolverhampton—is shown in Fig. 8. The body is 
a high permeability steel casting having external 
ribs. It is made as light as possible consistent with 
the work for which it is designed. The copper coils 
fit tightly in a recess in the body, which not only 
prevents movement but also enables the heat to be 
conducted away 


position and protects it from blows. 


poles are machined and are easily renewed. They 


are made of high permeability magnet steel and | 


serve to hold the coil protector in position. 
top of the magnet is a water-tight box in which are 





Fig. 9-PHENIX RAIL LIFTING MAGNETS 


fitted the terminals. The wire enters this box through 
guards. 

These magnets are constructed in four standard 
sizes, 18in., 25in., 35in., and 50in. in diameter, the 
weights being. 4 cwt., 8cwt., 18} ewt., and 45 cwt. 
respectively. The approximate lifting capacities 
under normal conditions are given in the following 


table :— 


Size... ; 18in. 25in. 35in. 50in. 
Solid steel " castings with ma- 

chined surfaces, ewt. 40 90 140 9240 
Steel plates not less than jin, 

thick, ewt. 9-10 15-20 22-30 30-40 
Steel bars, shafting, girders, 

rails, &e. - ee oe « 10-15 20-25 30-36 40-50 
Pig iron - : * s 8-10 16-20 
Serap iron, large - ° 6-10 12-20 
Serap iron, light. . e 4-6 8-12 
Approximate energy con- 

sumption, kilowatts eet 1.25 2.5 4.4 8.8 
Ampeéeres at 110 volts o» we Ee 22 40 80 
Ampeéeres at 220 volts Sy, see 5.5 11 20 40 
Ampéres at ro volts 2.75 56.5 10 20 


* These magnets are pon suitable for small quantities. 


The Phoenix lifting magnet, supplied by E. G. 
Appleby and Co., of 12, The Broadway, Westmin- 


ster, S.W., is another magnet that calls for atten- | 
tion. It is entirely British, for it is made by | 


Steel, Peech and Tozer, Limited, at their Sheffield 
steel works, E. G. Appleby and Co. being the soie 
licensees. One special feature of this magnet about 
which the makers do not at present desire to say very 
much is that it can be fitted with a device which 
will retain the load in the event of the current failing. 
It is said that this patented device has been tested 
thoroughly under actual working conditions, and that 
its efficiency has been proved beyond all doubt. Messrs. 
Appleby and Co. inform us, in fact, that when this 
arrangement is fitted there is no more risk of dropping 
the load than when slings are employed. The main 
advantages claimed for the magnets themselves are 
that they are light for their lifting capacities, and 
that they consume little current. Several types of 
these Phoenix magnets are made. The following 
table gives the sizes of Phcenix circular type mag-. 
nets and their approximate capacities under favour: 
able conditions :— 


Diameter of magnet, inches ey Sal ae 36 48 52 
Approximate weight of magnetinewt. 6} > 15 26 50 
Approximate current consumption in | 

units per hour, allowing for sixty 

lifts each of 1 min. duration ... 1} 2] 4 7 
Single solid steel ingots or heavy 

armour plate lifted, tons 53 8 il 15 


Steel plates and tin-plate bars ‘lifted, 
ewt. 20-30 30-40) 40—50 50-60 
Shafting, bars, ‘pillets, rails and ginders 
lifted, ewt. > 30-40, 40 50|50-60|80-100 
Pig iron lifted, owt. os -- «| 68 |12 15) 15- 20 20-30 
Scrap iron (broken castings) or heavy 
steel scrap lifted, ewt. ..  . 
Scrap sheet iron, scrap stampings, 
small forgings, bolts, heavy turnings,| 
filings and the like lifted, ewt. .. 5-10 8—12)10-16)10-25 
| 


| 
20-30 20—60)20-80 20-120 








All the above figures must be considered approxi- | 
mate, for definite statements as to the capacity of | 





from the coils. A non-magnetic | 
angular plate strengthened by ribs holds the coil in 
The faces of the | 


On the | 





any magnet cannot be reliably given without con- 
sidering all the conditions to be fulfilled in each 
particular case. 

The special rail type magnets—shown in Fig. 9— 
measure when coupled up in pairs and connected in 
series 20in. by I6in. by I6in., and weigh together 
23 ewt. They will lift rails weighing up to 7 tons and 
in lengths up to 60ft. The firm’s oval magnets are 
specially suitable for filling open-hearth charging 


| boxes in steel works. 

Fig. 10 is a sectional drawing of the latest 
type of Pheenix circular magnet. Between the cen- 
‘tral block and the outer wall an_ intermediate 


annular wall is pro- 
vided which divides 
the wiring space into 
two compartments, 
one coil being round 
the centre block and 
the other round the 
annular piece. This 
very simple improve- 
ment, the makers 
point out, extends 
the area of one of 
the poles—the north 
pole—and _conse- 
quently materially 
increases the lifting 
power of the magnet. 
On the drawing, A 
is the outer casting, 
B the central block 
constituting the 
north pole, C the 
outer wall consti- 
tuting the south 
pole, D the annular 
intermediate wall, E 
and F divided wiring 
chambers ; G and H 
top and bottom brass 
plates holding the 
coils in position. The 
magnet is slung from 
the eye-holes I. The 
letters N and § in- 
! dicate the north and south poles. 

Of course, lifting magnets can only be operated 
with continuous current, and when the supply is an 
alternating one a motor generator set must be 
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Fig. 10—PHENIX LIFTING MAGNET 


installed. Steam cranes can readily be converted 
to magnet cranes by the addition of a small dynamo 
set consisting of a high-speed steam engine coupled 
to a continuous-current generator mounted at the 
rear of the crane. 








Axsout five years ago the Pennsylvania Lines West of 
Pittsburg had 1500 tons of rails rolled to the American 
Railway Association “type A” section for test against 
the company’s own standard rail, which has a relatively 
deep and heavy head, being designed for curvature. The 
rails of both types were of 100 Ib. section, of Bessemer steel, 

| rolled at the same time, at the same mill, and as nearly 
of the same chemical composition as it was possible to 
make them. The rails were laid at various places on the 
Pittsburg division, and in order to test out the relative 
abrasive resistance a number of each kind were laid in a 
7 deg. 45 min. curve, half of each type on the high side of 
the curve and half on the low. After a service test of 
twenty-one months, subjected to 10,000,000 tons of 
| traffic, it was found that the average abrasion from the 
heads of the A.R.A. rails was 34 per cent. greater than from 
the Pennsylvania standard rails. 








BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. X.* 
CEMENT WORKS AT ABERTHAW.—No. II. 


To return to the motive power of the raw material 
grinding mills. There are in all four three-phase 
50-period motors working on a 3000 to 3300-volt, 
circuit and designed to develope 350 horse-power at 
580 revolutions per minute. These motors were, 
like those for the stone breakers, supplied by the 
Allminna Svenska Elektriska Aktiebolaget. Each 
drives by two belts on to two lines of countershafting 
which run through the partition walls into the grinding 
house. All the switches and other controlling gear 
are arranged in dust-tight cases, and are in such 
places that they are readily manipulated and kept 
clean. The precaution of having everything in a, 
separate room kept as free from dust as possible 
renders the task of cleaning all the easier. An interior 
view of the motor house is given in Fig. 57 in our 
Supplement. 

The delivery from each of the tube mills falls into a 
horizontal trough in which works a worm conveyor, 
whereby the slurry is led along to a pump house 
containing two vertical three-throw ram pumps. 
These pumps are driven by @ motor working on to a 
countershaft, there being fast-and-loose pulleys for 
each pump, so that either or both may be worked. 
The motor, which was supplied by British Thomson- 
Houston Company, Limited, Rugby, is of 30 horse- 
power. These pumps are designed to lift the slurry 
up into three doseage tanks, arranged between and 
at a higher level than two large circular mixing 
tanks. As a matter of fact, the three doseage tanks 
are not at present being used, it being found quite 
possible to keep the “* mixture ’’ correct by means of 
the mixing tanks alone, but they were provided as a 
precautionary measure, and may be here described 
in some detail. The three tanks stand side by side. 
They are made of reinforced concrete, and are circular 
in plan, the top portions having parallel sides and 
the bottom portion being in the form of an inverted 
cone. Each tank is designed to hold 80 tons of 
slurry, and each is provided inside near its bottom 
with a series of nozzles through which air can be 
blown under pressure. The pipes connecting the 
three doseage tanks together are so arranged that 
any one tank, if found to be too high or too low in 
lime, can be interconnected with one of the other 
tanks having a suitably lower or higher lime content. 
As we have said, however, these tanks are not at the 
moment being used, since it has been found that with 
the raw materials as they are at present coming from 
the quarry, it has been quite easy to keep the mixture 
correct by using the large mixers only ; but the doseage 
tanks are there as an additional precaution should 
they at any time become necessary, and an air com- 
pressor made by the Ingersoll-Rand Company is 
installed in a house near by to supply the compressed 
air. A view showing the three doseage tanks and 
one of the large mixing tanks is given in Fig. 55 in our 
Supplement. 

It is, of course, well recognised that it is of vital 
importance that the mixture of the slurry should be 
kept absolutely correct, or good results cannot be 
hoped for. Indeed, it must not be allowed to vary 
more than a fraction of 1 per cent at any time, and 
we understand that at Aberthaw this condition is 
accurately fulfilled by controlling the raw material 
before it enters the raw mills. 

The slurry therefore is now pumped direct into one 
or other or both storage tank mixers which are large 
circular reinforced concrete tanks. each 66ft. in 
diameter and 12ft. deep. Each tank can hold enough 
slurry to make 600 tons of cement, and since the output 
of the works, when working to their full capacity, is 
about 330 tons per day, it follows that the two tanks 
together hold enough for between three and a-half 
and four days’ supply. Each tank has a central brick 
column, on which is pivoted so as to revolve on ball 
bearings a two-armed cantilever lattice girder. This 
girder or bridge derives its motion from skeleton 
paddles which depend from the bridge, and which 
are themselves revolved by an electric motor deriving 
its supply of current from overhead wires. This 
motor is of 20 horse-power, three-phase current, and 
was supplied by British Thomson-Houston Company, 
Limited. The paddles dip down nearly to the bottom 
of the tank, and the combined motion of the bridge 
and paddles—which revolve at a faster rate than does 
the bridge—ensure that the mixture is kept con- 
tinuously agitated and homogeneous in composition 
throughout. A view of the two mixing tanks during 
construction is given in Fig. 64. From the tanks 
the slurry gravitates to two sets of three-throw 
pumps, which are housed in a chamber formed 
beneath the doseage tanks. 

In order to ensure that the amount of slurry fed 
into the kilns shall be of a regular and known quantity 
the following arrangements have been made by Mr 
Day. Each set of pumps has been designed to dis- 
charge rather more slurry than is required to provide 
the full amount of material for one kiln, and each 
pump delivers into a separate tank fixed on a platform 
above the feeding end of its particular kiln. These 
tanks have overflows so that the head of slurry may 
be kept constant, the surplus flowing down the 


* No. IX. appeared April 23rd. 
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(For description see opposite page) 

















Pig. 63—ONE OF THE 200ft. ROTARY KILNS BEING ERECTED 
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Fig. 64—CEMENT MIXING TANKS UNDER CONSTRUCTION 




















Fig. 65—ROTARY KILNS SHOWING RIDING RINGS AND CARRYING ROLLERS 
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overflow pipe back to the mixing tanks. For the 
further action of the feeding arrangement, we cannot 
do better than quote the actual words which Mr. 
Day used in describing it in a paper which he read 
last year before the South Wales Institute of Engi- 
neers. He said : ‘* This [the overflow] gives a definite 
fixed head or pressure on the outlet pipe, and con- 
sequently a regular feed. The feed is varied by the 
burner according to the working of the kiln by means 
of a plain sluice valve fitted with an indicator, which 
shows on a quadrant the exact amount the valve is 
open, and consequently the rate of flow. The slurry 
falls [from the tank] into a large cast iron cup, the 
outlet of which can be stopped. The quantity at 
any time passing can be instantaneously checked 
by ascertaining the number of seconds required to fill 
the cup to an overflow weir provided in the cup.” 
We have now arrived at the stage when the properly 
proportioned slurry is fed into the kilns. We shall 
refer more particularly to the construction and 
driving of the latter later in these articles, but we may 
say here that there are two of them arranged side by 
side—see Figs. 56 and 62 in our Supplement. Each 
has its own dust-arresting chamber and its own 
chimney. Each of the latter is circular and 200ft. 
high with a top opening of 8ft. diameter, and both 
chimneys and dust chambers, which were the work 


of the Custodis Company, are. good pieces of work. | 


The kilns are 200ft. long and 9ft. in diameter for the 
major portion of their length, with an enlarged 
burning zone 10ft. in diameter. A section of one of 
the kilns is given in Fig. 66, and two views taken 
during erection are shown in Figs. 63 and 65. The 
kilus are fired with powdered coal, and to the 
coal-drying, grinding and feeding mechanisms we 
shall also refer later. The burnt clinker falls into 
inclined coolers through which is sucked by a fan a 
current of cold air, while just before the clinker leaves 
the cooler a small jet of water is played on to it. On 
issuing from the coolers the clinker falls through a 


circular riddle—which retains any large lumps which | 


inay have come through—on to a travelling plate 
conveyor. At this point the necessary quantity of 
gypsum is added. The conveyor either discharges 


the burnt clinker and gypsum into the hopper of an | 


elevator leading to the upper part of a two-storey 
building which contains the grinding machinery, or 
it may discharge it on to the ground reserved for 
clinker storage. 

The grinding equipment consists of four ball mills 





crete. Each of the twenty bins has a width of L0ft., 
a length of 30ft., and.an average depth of about 45ft. 
The bottoms are hoppered at an angle of about 
60 deg. so as to form a V-shaped trough, and each 
bin is provided with four outlets each fitted with a 
sliding gate. There are thus no fewer than eighty 
points from which cement may be drawn off as re- 
quired. 

The headroom below the lowest point under the 
bins is 6ft., and, as the whole of the floor is clear, 
saving for the supporting columns, there is a large 
space available for laying out and packing the cement. 
The loading floor is extended on either side of the 
building for a distance of 22ft. so as to form platforms 
for the two sidings, both platforms and sidings being 
entirely covered in by lean-to roofs. The platforms 
are long enough to permit of twelve trucks being 
loaded at one time. 

Some further particulars of the building will 
doubtless be of interest. The division walls between 
the bins are 5in. thick and they have vertical beams 
spaced at 6ft. centres. These beams are supported 
by l}in. diameter tie-bars arranged at varying pitches, 
being spaced at 9ft. centres at the bottom and at 11ft. 
centres at the top. The longitudinal walls taper in 
thickness from 8in. at the base to Gin. at the top, 
and are made sufficiently strong not to require any 
vertical beams or tie rods. The aggregate used for 
| the concrete was limestone obtained locally and 
crushed on the site. The reinforcement consisted of 
indented steel bars. The concrete mixture used 
generally throughout the building was of the strength 
of 1-2-4, but the columns were given a greater 
proportion of cement. A machine mixer was em- 
ployed. Noscaffolding was used for erecting the build- 
ing, the work being done from platforms fixed to the 
centering and tie rods. The quantities of materials 
required in the construction, which we may mention 
| was carried out by Messrs. Lewis Rugg and Co., of 
Westminster, were 380 tons of cement and 109 tons 
of steel. We have dealt at some length with this 
structure as it forms quite a feature of the works 
both in design and construction. It is shown during 
construction in Fig. 59, and completed in Fig. 61 of our 
Supplement. 

Although we propose to deal in detail with the 
coal-grinding and handling plant in a future article, 
a few words may now be said regarding the coaling 
arrangements generally. The coal is brought on 
to the site on two sidings, which are quite independent 




















j - | 
————— 700 of 9° Work 70:0 of 6 Work ~ 60:0 of 44 Work 
rel - Dn ! ret a | 
3 se 
Enlarged burnin = Pete: 
| aad Wr one 7 Qs eal 
ty uv u u 
Swain Sc 





“Tre Encineer” 


Fig. 66—SECTION OF KILN SHOWING THICKNESSES OF LINING 


and four tube mills arranged in two floors in one build- 
ing, so that each tube mill comes directly under 
its corresponding ball mill. A view showing the 
building in course of construction with the various 
mills in position is shown in Fig. 58 in our Supplement. 
The eight mills are driven by four motors, which are 
an exact counterpart of the motors which drive the 
raw materials’ mill, and which are contained in a 
compartment of the grinding house, but completely 
cut off from the mills by a brick wall. All the motors 
are on the ground floor and each drives by belts on 


to two countershafts, the upper of which drives a | 


ball mill and the lower a tube mill. The motors are 


all of 350 horse-power and they were supplied by the | 


Allmanna Svenska Elektriska Aktiebolaget. We 
shall refer in more detail to the grinding mills later. 
Meanwhile we may say that the plant has been de- 


signed to grind the cement down to such a degree of | 


fineness that there is only a residue of 7.5 per cent. 
on 180 by 180 mesh sieve. The ground cement, as it 
is delivered by the tube mills, is taken by a travelling 
band conveyor and delivered into the hopper of an 
elevator, which lifts it to the top of the building and 
discharges it on to a second belt conveyor which runs 
up a covered-in flying bridge connecting the grinding 
house with the top of the cement silo. 
which this bridge is arranged is 27 deg. from the 
horizontal. Arrived at the top of the silo, the cement 
is transferred to a third band conveyor which is 
horizontal and which traverses the whole length of 
the building and can discharge it by means of a 
travelling throw-off carriage, which runs on rails laid 
on @ gantry carried on columns resting on the walls 
of the main structure, into any one of the twenty 
compartments or bins into which the building is 
divided. 

The silo building is constructed of reinforced con- 
crete and is a fine example of work of this character. 
Each of its twenty bins is designed to hold 500 tons, 
s» that the total capacity is 10,000 tons, which permits 
of a storage of some five weeks with the works opera- 
ting to their fullest extent. The building, which is 
situated between two sidings communicating with 
both the Vale of Glamorgan and the Taff Vale railways, 
covers 6700 sq. ft. of ground and rises to a height in 
the centre of 77ft. It is supported on fifty-five 
concrete columns, eleven of which measure 36in. by 
24in. in cross section, the remaining forty-four being 
24in. square. The roof, which is of corrugated iron 
laid on felt boarding is alone not of reinforced con- 


The angle at | 


of the cement sidings already referred to, and one of 
which is taken to the power-house and the other to 
the coal-grinding house. Near the latter there is a 
large area of land devoted to the storage of coal. 
This is of considerable advantage because it enables 
the firm to buy coal in large quantities when it is 
cheap and to store it on its own land. The import- 
ance to the cement manufacturer of having cheap 
coal may be realised from the fact that for each ton 
of cement produced a quarter of a ton of coal is burnt 
in the kiln. For a works of this size, therefore, 
when in full operation, some 500 tons of coal are 
required per week for the kilns alone. 

Having regard to the large quantity of coal which 
it would use, the company went into the question 
of what it would cost to handle the fuel by various 
methods. It was found that if dealt with by hand 
the cost would be not less than about £800 per 
}annum. It was therefore decided to purchase a 
number of 12-ton hopper-bottomed wagons which 
could be run over underground bunkers and dis- 
charged. Alongside the coal-grinding house are 
arranged four such bunkers, each of which contains 
40 tons. These bunkers are designed to deliver 
| the coal automatically into a band conveyor, which 
in its turn discharges into the feed hopper of an eleva- 
|tor. The latter raises the coal and feeds it into the 
| hopper of a pair of crushing rolls, in which the large 
| lumps are broken up. 
| As delivered to cement works, coal always contains 
| moisture, the amount varying in degree up to some 
| 10 per cent. If stored in the open small coal may 
| absorb more than this should the season be rainy, 
|as the past winter has been. In order to grind it 
| satisfactorily, coal should not certainly contain more 
|than 2 per cent. of moisture, and to reduce the 
| moisture to this figure special means of drying have 
| to be provided. The dryer at Aberthaw is of the 
| inclined revolving tube type heated by a coke fire. 
| It is driven by an electric motor of 20 horse-power, 
| which was supplied by the British Thomson-Houston 
|Company. The dried coal is taken by a conveyor 
| to an elevator, which lifts it to a conveyor running 
| over the tops of hoppers above two ball mills. Coal 
| is by no means easy to reduce to a fine powder owing 
| to its soft, silky and flaky nature, but the combination 
‘of ball mills and tube mills perform the work ade- 

quately, and this is the combination employed at 
| Aberthaw, where the coal is ground finely enough 
| to show a residue of not more than 5 per cent. on @ 





100 by 100 sieve. The ball mills are on one floor 
and the tube mills are on the floor below it. Kach 
pair of ball and tube mills is driven by belt by a 
150 horse-power motor supplied by the Swedish, 
firm already mentioned, these motors being contained 
in a portion of the building which is entirely separat o<| 
from the grinding machinery. The ground ¢,| 
discharged from the tube mills is taken in a spiral 
conveyor to an elevator, which raises it so that it c¢:), 
either be delivered to a large coal storage bunker «> 
else to one of the two feed bunkers which are situated 
one over each of the two rotary kilns at the firi)y.; 
end, 

The remaining illustration in our Supplement 
Fig. 60—gives a general view of the works. In t}), 
middle distance on the right is seen the dwar/ 
chimney of the electric power-house, to which \ 
shall refer in our next article. 








PETROL RAIL COACH ENGINE. 


Tre “ V ” engine is not a common type for motor ca; 
purposes and the number of such engines which hay 
been fitted can be counted on the fingers. It is, however, 
popular for aeronautical purposes, where stiffness and savin: 
of weight are of great importance, and it is very interes: 
ing to compare a mental picture of a“ V ” aeronautica! 
engine with the eight-cylinder 200 horse-power engine whic! 
J. Tylor and Sons, Limited, of Belle Isle, London, N., 
have just built to the order of the Thomas Transmissic: 
Limited, for a rail coach for the New Zealand State Rail 
ways. The aeronautical engine is fined down everywher 
copper water-jackets, aluminium parts wherever possible 
&c., &e., and everything giving the impression of lightnes 
and almost flimsiness, whereas the rail coach engine | 
heavily built and displays a wonderful contrast in massiv« 
ness throughout. Of the two the heavier engine is, to th. 
ordinary engineer, probably the more pleasing, looked at 
entirely without consideration for the work to be done |) 
the respective engines; when analysed, however, it is 
possible that the aeronautical engine may be the mor 
striking looking, seeing that, in spite of the fineness of all 
the parts, it will actually do its work for long continuou- 
runs. 

The design of an eight-cylinder “V” engine is not 
simply a matter of fitting two sets of four cylinder engines 
together, and we understand that several problems hav: 
come up in the course of the trials of the Tylor engine and 
some of them have been solved in such a simple manner 
that we are asked not to disclose them; in spite of this 





Fig. 1—-SEQUENCE OF SUCTIONS 


there remain a good many things of interest in the engine 
which we are now about. to describe, whilst with the coach 
and the transmission gearing we hope to have an oppor- 
tunity of dealing at a later date. 

One of the most serious difficulties encountered was, 
we believe, that of obtaining a good suction to each one of 
the cylinders in turn without leaving any unit half-starved. 
This is, of course, mainly a matter of pipe arrangement, and 
that adopted and shown in Fig. 3, p. 432, is, we think, very 
neat. The diagrammatic sketch in Fig. 1 shows how the 
sequence of suctions occurs in the carburettors, of which 
there are two, one at each end of the main jacketted 
supply pipe. The carburettors, which are Hobson’s, look 
small for eight-cylinders, 7in. bore by 8in. stroke, running 
normally at 900 revolutions per minute up to 1500 per 
minute, but, as there is practically a steady and continuous 
suction, our impression may be ill-founded. Air for the 
carburettors is taken from the crank case through a little 
vertical pipe which has an opening just opposite the air 
inlet in the carburettor and all trouble from excess of oil 
being drawn into the cylinder has been overcome by 
making this opening of just the right size, though a 
certain amount of oil still gets through and serves to lubri- 
cate the rings. 

It will be noticed from Fig. 4 that the general arrange- 
ment is different from that of most ‘‘ V ” engines in that 
the valves are on the outside of the ** V ”’ instead ot being 
between the cylinders as is more usual. We should judge 
that this makes for greater accessibility, but it involves 
two cam shafts instead of only one. As, however, the 
whole valve gear is somewhat unusual and complicated, 
this addition of a shaft is not of serious moment. The 
reason of this complication in the engine and the conse- 
quent increase in first cost is connected with the trans- 
mission system with which we cannot, at present, deal, 
but it will be sufficient to say here that the engine is 
reversible and drives the coach with equal efficiency in 
either direction.. We are inclined to lay particular stress 
on the complication here introduced—though when all 
things are considered it will not be found to be a serious 
addition to the parts but rather a transference from one 
place to another in the machine—as it indicates that the 
designers realise the unwisdom of allowing first cost 
entirely to outweigh other considerations. 

We shall deal with the valve driving mechanism first, 
It must be premised that the engine has to be started up 
in the required direction by means of electric motors 
which form part of the transmission system, and during the 
first few turns the valve gear is put out of action by placing 
the reversing gear in the neutral position. Under these 
conditions the cam shafts do not run and compression is 
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relieved. The arrangement of the cam shaft driving and 
reversing mechanism can be seen in Fig. 5, which shows 
the gear casing with the cover removed. The crank shaft 
will be seen at the bottom and on this is fitted a skew gear- 
wheel which drives a pair of corresponding wheels con- 
xcted to vertical shafts one on each side of the crank 


ne . 
shaft. The upper end of each of these vertical shafts 
carries a bevel pinion meshing with a pair of wheels on 


cross shafts, and it is through these wheels that the cam 
shé 
shown on the ends of the cross shafts. The two arms 
which are to be seen between the two pairs of bevel wheels 
are connected to the reversing lever by means of which 
one or other of each pair of bevel wheels can be clutched 
to the cross shafts, so as to form a positive connection 
between the crank shaft and the cam shafts and give 


motion in either the ahead or astern direction ; it will be | 


realised then that the cam shafts always run in the same 
direction whatever the direction of the rotation of the crank 
shaft and that, when the gear is in the central position the 
cam shaft does not revolve at all. This reversing gear is 
practically the original differential reverse gear as used on 
small marine motors, and appears to come in quite well 
for the present purpose. When it is once decided that an 
engine shall be directly reversible, it is probable that this 
arrangement gives the simplest possible form of reversing 
vear which can be adopted, in view of the two cam shafts 
and the drive for the pumps and magnetos. At all events 
we are assured that the matter received an enormous 
amount of consideration in the drawing-office and that 
the design as actually carried out was that which was 
come to as a result of these considerations, and was 
decided upon as being the only practicable solution of 
the problem. 

We are requested not to enter into any further details 
with regard to some of the parts of the gear which are 
not evident in the engravings, but we may be permitted 
to add that there is, in the connections between the two 
shafts, a possibility of back lash which would be a serious 
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ft is connected to the crank shaft, vid the skew-wheels | 


between the valve caps and even between the two plugs 
in the cylinder head and we should be surprised to hear of 
any trouble from overheating in any of these parts. 
The valves themselves offer an interesting problem in 
this respect, for there is no doubt that an exhaust valve, 
4in. in diameter, is a very large one to keep cool without 
some extraneous means when running at a high speed. 
Another point that is worthy of attention is the passage 
for the water from the entrance to the exit, which it will 
be noticed is very direct and entirely, by its shape, elimi- 
nates the possibility of any steam pockets. The drawing 
further shows that each set of four cylinders is placed at 
60 deg. and not 90 deg. to the other set. This is done in 
order to reduce the width of the engine. The cylinders, 
it will be observed, are recessed well into the crank case, 
which has the further advantage of increasing the stiffness 
of the cylinder owing to the fact that the holding down 
flange is very much higher up the bore than would other- 
wise be the case, as well as making a more compact engine 
as the part projecting into the cylinder occupies what 
would really be waste space. It has, however, the effect 
of giving the cylinders a very squat appearnace and quite 
a deceptive idea as to their stroke-bore ratio. It will be 
noticed that the pistons have domed tops; they are, 
further, strengthened by interior webs, which also serve 
for heat radiation. From Fig. 6 it will be seen how the 
connecting rods are attached to the crank pins. The 
cylinders are exactly opposite each other, so that a forked 
rod has to be used on one side and it has bearings on the 
outsides of the main brass of the single rod. The main bear- 
ing caps are of cast iron with steel plates across the top to 
hold them in place. Two magnetos are provided, one for 
each set of four cylinders and two plugs are fitted on each 
cylinder in the centre of the head and not in the valve caps. 
Forced lubrication is used for the main bearings and the 
oil is well filtered and cooled. We were interested to note 
that the oil supply is carried to the bearing inside the 
crank case by a copper pipe expanded into the casting at 
each end and not by a cast or drilled hole or by a pipe 
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Fig. <—SECTION OF TYLOR PETROL RAIL COACH ENGINE 


matter in such a part as a cam shaft where the thrust 
alternates according to whether the cam is lifting or 
dropping the valve. This back lash is provided against 
by fitting a little fly-wheel on the end of the cam shafts, 
an arrangement which we do not remember ever having 
seen adopted before though we have heard it discussed. 
The arrangement of the reversing levers outside the casing 
is seen in Fig. 3. It will be noticed that the levers are 
prolonged below the fulcrum, the object being to provide 
a cut-out gear for the magneto so that there can be no 
possibility of a charge being fired in the cylinder during 
the process of reversing when the cam shaft is disconnected 
from the crank shaft. It will be realised that such an 
explosion might take place at any part of the stroke and 


serious damage might result and the wisdom of the pre- | 


caution which has been taken will be perceived. 
valve operating gear is very clearly seen in the sectional 
drawing Fig. 2, which shows the fingers, underneath the 
tappets, attached to removable doors. 
provided with a flat toe and are free to revolve in the bush, 

A point in the engine which appeals to us more forcibly 
than anything else is the care which has been taken in 
the design of the ports and water passages in the cylinder. 
The plan of the cylinder, Fig. 2, shows this most strikingly, 
and it will be seen that it has led to quite a considerable 
increase in the fore and aft length, if we may so call it, of 
the cylinder. We may add, in parenthesis, that this has 
not increased the overall length of the engine beyond 
what is necessary for bearing surface. This is particularly 
interesting in that the cylinders were designed before the 
question of bearing surface was considered. 
drawing it will be seen that there is far more space all 
round the lip of the valves than is usually to be found, so 
that the greatest possible diameter of the valve is effective 
for passing the gases, though it is probable that however 
great the spare allowance—even if in excess of the valve 
lift—the part furthest from the piston can never be so 
effective as the rest, and this clearance can be over- 
done. It will also be seen that there is ample water 
jacket space all round the valves while passages are formed 
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with a union connection. The water pumps are of the 
centrifugal pattern and are driven from the reversing 
cross shaft, whilst an extension of the pump shaft drives 
the magneto beyond. This leaves very little room for 
packing the glands of the pump but it can be done, and, 
anyhow, the two units are nicely arranged so that they 
ean be dismantled with very little trouble. It should 
perhaps be pointed out that the shafts which drive these 
two accessories run with the cam shafts and always in 
the same direction of rotation so that the reversing of the 
engine does not affect them. A centrifugal governor is 
driven from the reversing gear and we noted that all its 
levers are balanced so that it can act quickly in order to 
prevent excessive racing in case of sudden variations in 
the load. 

We were recently afforded an opportunity of seeing this 
engine running on the brake and it certainly handled 
well, starting up in either direction and picking up the fuel 
very quickly after the reversing gear was engaged, nor 
was this gear noticeably noisy. In the shop this starting 
up was performed by means of a belt on a pulley connected 
to the crank shaft by a dog clutch. I is difficult for us 
at the moment to deal with running costs, but it would 
seem probable that an engine of 200 horse-power, using 
petrol, would be rather expensive to run. However, that 
question had better be left until we have had an oppor- 
tunity to learn something of the running conditions and 
the capacity of the car. 








Ar present London Electric trains connect with London 
and North-Western local trains at Queen’s Park, so that 
passengers for other than suburban stations may require 
to change again at Willesden Junction. To overcome this 
drawback, and with a view to ultimate developments, a 
number of electric trains will be run forward to Willesden 
Junction, using London and North-Western metals, the 
equipment of which will be ready for introducing this new 
facility some time in May. 





TOWERS FOR RADIO-TELEGRAPH STATIONS. 
(From a Correspondent.) 

ALTHOUGH the use of radio-telegraphy for maritime 
purposes is being rapidly extended at the present time, 
thanks largely to recent legislation, its employment on 
land is still much limited in comparisen with what it 
should be; indeed, it is safe to say that its present use 
ashore is not one tithe of what it is destined to be in the 
near future, in view of the recent improvements effected 
in the way of close tuning and as a result of research work 
in connection with detectors. Three main reasons seem 
to be at present militating against its general adoption 
for many purposes for which it would be of incalculable 
value. ; 

In the first place, certain Government officials, in other 
countries as well as our own, possibly for more or less sound 
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Fig. 1—WOODEN MAST FOR AERIAL 


military reasons, appear to have reserved for themselves 
and a small favoured coterie the entire right of using it ; 
indeed, certain Government people have gone further, for 
they are beginning to regard radio-telegraphy as something 
altogether dangerous to a State, and the unfortunate 
engineer in many parts of the globe would be much more 
leniently dealt with if he were found in possession of a ton 
of dynamite and anarchist literature than if a pair of 
wireless receivers were found amongst his kit. Then, 
again, so far, radio-telegraphy has been placed before the 
public rather more by the company promoter than by the 
physicist, so that to pay interest on somewhat large capitals 
and to meet establishment expenses of various kinds very 
great prices have had to be asked for but simple equipment. 
But above all, the general public, with whom the ultimate 
management of affairs lies finally, is yet in the dark as to 














Fig. 2—CONSTRUCTION OF MAST 


the wonderful simplicity and cheapness of radio-telegraphy 
as a means of inter-communication ; a very good receiving 
set, with a range of over 1000 miles, can be installed for the 
mere trifle of £20 or so, and costs nothing to maintain ; 
the addition of transmitting gear for a radius up to 100 
miles should not cost in many instances £30 more, so that 
for the price of a good horse one need not remain longer 
out of touch with the world. When the farmer on many 
a lonely station in either Australia, South Africa, or Canada 
realises this, and finds out further that for an additional 
tax of a few pence per year he can have sent to him daily 
market prices, weather reports, and general news cf the 
world, it will not take him long to do what is necessary in 
those progressive parts. Indeed, it is safe to say that such 
information will be very welcome once again in many a 
lonely country house in Europe, when the war is finished ; 
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then perhaps Paris will send out once again more extensive, 
less belated, though ever welcome news, whilst Nordeich 
and Nauen, Poldhu and Cadiz may adopt earlier and 
better hours. 

Though the bulk of the writer's experience has been 
gained in connection with a special form of radio-trans- 
mission, he found out early that one of the most difficult 
and costly parts of station construction was that of obtain- 
ing desirable height for the aerial. It cannot yet be said 
that the construction of aerial masts has settled down to 
anything like standard practice ; exception may perhaps be 
made in the case of the English Marconi Company. For 
this company Mr. Andrew Grey seems to have adopted 
finally very fine masts of the tubular pattern, with a 
rather elaborate system of staying. Examples of these 
up to 450ft. in height can be seen at Chelmsford and 
at Carnarvon. 

The French Government was very early in the field 
with radio-telegraphy, thanks largely to the work of 
Professor Branley. For the Paris station, probably the 
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on the northern ice-bound and tempestuous coast. The 
construction of this tower resembles in a small way the 
construction of the Eiffel Tower, but with the main differ- 
ence that it is triangular in section and rests on three 
pilons instead of four. Its design is as beautiful as it is 
original and bold, when it is remembered that no structure 
could be subjected to worse weather conditions. 

Interesting towers are to be found in Ireland at Bally- 
bunion, Co. Kerry. Originally this station had a centre 
tower of steel, 500ft. in height, with surrounding towers 
of wood having heights of 300ft. During a very heavy 
gale a regrettable collapse of the steel tower occurred, and 
it was then replaced by one of wood, 400ft. high, 100ft. 
higher than those around it. 

Perhaps America furnishes the most numerous examples 
of telescopic towers, both of wood and steel, but there is 
a good one at St. Just, in Cornwall, giving a total height 
of over 200ft. 

British coast stations, efficient in many ways though 
they may be, have in general masts which can only be 

described as very ordinary, 
both as to height and type of 
construction. They are chiefly 
of the glorified flag pole 
variety. The masts of the 
first station with which the 
writer was connected were 
of this type, the main mast 
being 120ft. and the secondary 
mast 60ft. high. In accord- 
ance with instructions, both 


masts were sunk into the 
ground and had _ concrete 
toundations. The main mast 


had one scarfed joint. The 
carrying out of mast work on 
these lines is not without 
difticulty and the cost is ex- 
cessive in comparison with 
recent construction. To 
obtain a height of 150ft. at one 
Scottish station three scarfed 
joints were found necessary. 
Being far from enamoured 
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Fig. 3—ERECTING A 200ft. MAST 


best known in the world, the Eiffel Tower was immediately 
utilised, but for important coast stations, such as St. 
Marie-de-la-Mer (Marseilles), Bouscat (Biscay), and Bou- 
logne-sur-Mer, the aerials are elevated on four square steel 
masts, each about 230ft. in height and built somewhat 
after the style of that at Poldhu in Cornwall. 

As may be expected, German military stations are very 
numerous. Around the frontier alone there are over 
forty installations, important functions of which are to 
signal to aircraft. The poorest parts of these stations 
were, up to a short time ago, undoubtedly the masts, 
which were in general of comparatively rough construc- 
tion in timber and of but medium height. The portable 
equipment in use by the Germans is, however, probably 
unequalled by any other of its type in the world. In calm 
winds the aerial is elevated in a few seconds by means of 
a small hydrogen balloon, always carried inflated on a 
special cart. When the wind is strong enough box kites 
are used instead of the balloon. For a bivouac of moderate 
duration telescopic steel masts are employed. These can 
be elevated in a very short time by pneumatic pressure, 
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spring-locking devices coming into use as each section is 
properly extended. Similar pneumatic masts are in use 
in the French army to a more limited extent. 

The new masts for the German main station at Nauen- 
Spondau are very interesting. The original masts col- 
lapsed, and were replaced by 600ft. masts, elaborately 
guyed, and resting on huge cup joints. This station has 
carried out some of the longest distance transmission yet 
accomplished, and has a beautiful note which cuts through 
atmospheric disturbances admirably. Before the war it 
was in constant communication with a sister station at 
Sayville, near New York. 

The Laeken station at Brussels was interesting from 
the point of view of tower construction, the writer being 
told that its towers were over 900ft. high, for direct com- 
munication with the Congo. The chagrin of destroying 
them was forced upon the Belgian army just before the 
German occupation of Brussels. 

In Russia, where there exists an undoubtedly fine field 
for radio-telegraphy, there is to be found one of the most 
interesting of European towers. This is at Yugorsky Schar, 


with this rather clumsy 
method of construction, the 
writer welcomed the next 

: opportunity of mast construc- 
tion which presented itself, and had the good fortune to 
make and erect the masts according to ideas already long 
matured. Believing that the chief demand for the future 
will be for masts of from 120ft. to 200ft. in height, a few 
details of such masts may perhaps be of use, although, 
after the masts referred to before; they are given with 
diftidence. ; 

Their general design may be gathered from Fig. 1. 
This mast will be seen to resemble in a small way the steel 
jibs now so largely used on builders’ cranes. It will be 
noticed that the bottom is hinged, that but a small founda- 
tion is necessary, whilst staying near the top only is re- 
quired. Instead of mild steel, for many reasons it was 
decided to use wood properly selected and creosoted. 
Simple builders’ laths are used. For masts up to 130ft. 
most of the laths are of 2in. by lin. sections, whilst 3in. 
by lin. are mostly necessary for a height of 200ft. Wood 
construction is economical both in first cost and transport. 
It can be carried out in localities where steel sections of 
suitable size cannot be purchased. Its use results in a 
very light and strong mast, which can be easily and 
rapidly erected or taken down. Further, properly 
creosoted wood has a life rather longer than is known 
generally. 

From Fig. 2 an idea of the construction can be obtained. 
It will be noticed that the corner posts are reinforced with 
hoop iron. On the near corner post a typical lapped 
joint in the lathing is shown. A diagonal brace with its 
end connections is also shown. These diagonal braces 
are run in alternate directions at each bay length. The 
bolts have large washers and the nuts are screwed up until 
the washers press well into the wood, thus ensuring good 
shear strength. In designing the masts the greatest 
difficulty was to settle on the elastic modulus for the type 
of timber used. This may interest University research 
men. Rather greater chances than one likes had to be 
taken. The proportion of depth to length should not 
exceed one-twenty-fifth, otherwise the strut lengths in 
the centre panels will become too long. 

The scheme of erection of a 200ft. tower is given in 
Fig. 3. In firm lines the long tower is shown lying on 
the ground with its lower end hinged. On the hinge a 
secondary mast 65ft. high is shown in vertical position. 
One end of the winch frame is placed under the hinge upon 
which the secondary mast ultimately stands, the other end 
of the frame being suitably counterbalanced. Pulls are 
taken by light steel cables in the manner shown. The 
cables are connected to hemp rope loops run round the 
mast. Lubricated iron pegs close the loops until the mast 
is up, when the pegs can be drawn by means of cords and 
the loops thus liberated. Wooden pegs are difficult to 
draw, as the ropes cut into them. When the masts have 
tilted to the positions shown by dotted lines, one can 
breathe freely, for the job is about done. Useless as it is to 
attempt this kind of erection work until all pulls and 
stresses have been investigated, one cannot always feel 
dead sure of every little factor. It has been said of these 
masts that they are of pleasing appearance—graceful 
without being whippy. They are not conspicuous, as so 
much sky can be seen through them. Of this Fig. 4 will 
afford some idea, whilst Fig. 5 is a side view showing the 
hinge and special construction to prevent end shear during 
erection. 


Swaine Sc. 








New 
York City—of the Central Railroad of New Jersey is not 
only used by that company’s trains but those of the 
Baltimore and Ohio, Philadelphia and Reading and the 
Lehigh Valley. The maximum number per day of 
twenty-four hours is 200 each way and the maximum per 
hour is thirty-eight. About 225 to 300 locomotives are 
handled daily. There are twenty platform roads and 
twelve running roads outside. .The control is exercised 
by three signal-boxes containing 179, 47 and 71 levers 
respectively. The signalling is the electro-pneumatic. 


THE terminal station in Jersey City—opposite 





THE WEAR AND CORRUGATION OF RAILs. 


Aw the time of writing steel rails are priced at about 
{7 per ton, which is quite £1 a ton more than a year avy, 
What this difference means to the railway companies ,f 
the United Kingdom may be imagined when we sj, 
that, according to their annual reports, twenty-thice 
of the principal English and Welsh companies us.d 
169,514 tons of steel rails during the year 1913, the five 
Scottish companies used 25,827 tons, and the six leadiiy 
Irish railways 11,068 tons. This means a total of 206.459 
tons for the thirty-four principal railways of the Unitod 
Kingdom. It is therefore appropriate that there show! 
have appeared recently the minutes of the ‘* Proceeding 
of the Institution of Civil Engineers—vol. exevii.—wh);.-|, 
contain the discussion, covering four consecutive meetin. s 
on two papers connected with the rail question. One \ \s 
on ** Rail Steels on Electric Railways,” by Mr. Willis: 
Willox, and the other on ‘ Rail Corrugation and «s 
Causes,” by Mr. 8S. P. W. D’A. Sellon, the abstracts 
which appeared in THE ENGINEER of February 27th, 19): |. 
Reference was also made to Mr. Willox’s paper in 


asticle on “The Wear of Rails” that appeared ;, 
our issue of March 27th, 1914. The latter aut). ¥; 


4 


intended his contribution to apply, as indicated by 
title, to electrically operated railways entirely, but | 
number of railway engineers who can speak from exyx 
ence of the wear of rails under electric traction is limit: 
As, however, the discussion took the form of an inves 
gation into the use of high-silicon steel, engineers who | 
only steam-operated roads in their charge were able 
join in. In addition to the evidence of men like M 
Aspinall and Mr. Arthur R. Cooper, who can testify 
their own first-hand knowledge as to the wear und: 
electric traction, and who confirmed Mr. Willox’s view.. 
some very interesting data as to the use of high-silic«), 
steel were vouchsafed by engineers from purely stear, 
worked roads. For instance, Mr. Ball’s experience |, 
the Woodhead Tunnel is very valuable, as most enginec:s 
have knowledge of the disagreeable conditions that prevail 
there. On the down line high-silicon rails gave a life «tf 
4} years, as compared with a life of 3} years with ordinary 
Bessemer acid rails, and this with an increase in traflic 
from 134 million tons per annum to 144 million ton 
The ordinary acid Bessemer rails had to be renewed aftcr 
a loss of only 12.5 per cent. in weight, while the hig! 
silicon stood a loss of 18.75 per cent. before requiriny 
renewal. On the up road, where the conditions are the 
worse, high-silicon rails gave a life of 3}? years, with a 
loss of 17.71 per cent. in weight, against 3} years wit} 
ordinary Bessemer and a loss of 14.58 per cent. in weight. 
There was a similar increase in traffic on the up road 
to that on the down road. Evidence from the South 
Eastern and Chatham Railway showed that the Joss by 
corrosion and the loss by wear combined gave an advanta; « 
of 38.3 per cent. as with high-silicon Bessemer rails com 
pared with ordinary acid Bessemer. Some points and cross 
ings at Cannon-street of high-silicon Bessemer steel had 
lasted five years, as against four, and they did not require 
renewing when taken out; their removal was necessary 
because the direction of traffic had forced them out ot 
line. Experience from South Australia also showed that 
the longer life and consequent less labour in renewal showed 
an annual saving of 27 per cent. in favour of high-silicon 
steel. All these cas.s_ refer to the use of high 
silicon rails made by the Sandberg process. Mr. Sandberg, 
in the discussion in question, said that it was only ten 
years since his father first advocated the use of silicon 
steel. At that time the mere mention of silicon alarmed 
not only railway engineers, but also manufacturers, and 
it was very satisfactory to know now that by its use a rail 
of better quality as regarded wear, corrosion, and batter- 
ing had been obtained without the sacrifice of safety. 
Nearly one million tons of these rails had now been 
made. On the subject of corrugation of rails there does 
not seem to be anything fresh to report. Mr. Sellon 
approached his subject with a feeling of considerable 
doubt as to the cause, and said that when an investigator 
thought he had discovered the source of the trouble he 
found, when applying a test to another case, that this 
negatived his previous conclusions. Proof of this was 
furnished in the discussion. Mr. Worthington, of the 
Midland Railway, was satisfied that (7) corrugation origin- 
ated on falling gradients and was occasionally carried 
beyond the foot of the incline on to an adjoining rising 
gradient or level; (b) in tunnels it was confined to places 
where the tunnel was dry ; (c) on falling gradients where 
corrugation was otherwise continuous it died out on 
approaching a passenger station and did not exist between 
the platforms. Mr. Worthington’s suggestion was that 
the inequalities in the braking power on goods and mineral 
trains—there being brakes on the engine and van only 
and none on the wagons—was the original cause of the 
corrugations, and that the explanation for these dying 
out between platforms was that the brikes on passenger 
trains scoured them out. Mr. Dawson, the permanent 
way engineer of the London and North-Western Railway, 
said, however, that his experience showed that corrugation 
did sometimes start on rising gradients. There was a very 
clear example of that on the | in 135 gradient leading to 
the Manchester Ship Canal bridge at Warrington from 
Chester. He found that corrugation sometimes occurred 
between station platforms, although generally it did not 
do so, and it occurred on lines where only passenger trains 
were run and on which goods trains were never known to 
travel. And, lastly, he found that corrugation sometimes 
occurred in wet tunnels. Mr. Fell, of the London County 
Council, in an interesting address, showed for how long 
and continuously, but without success, the subject had 
been investigated by committees. He thought that the 
only way out of the difficulty would be to carry out a 
suggestion made by Mr. Sellon, to form a committee of 
experts who, in co-operation with the rail manufacturers, 
would solve the problem. We much regret that our space 
at these times is so valuable that we cannot review the 
discussion on these two papers at greater length, a regret 
that is the deeper when we remember that but for the 
objections to publication by the Institution we could have 
reported the discussions fully at the time. 









































Aprit 30, 1915 


THE ENGINEER 


429 








SWEDISH STATE 


RAILWAYS—FOURCYLINDER COMPOUND LOCOMOTIVE 


MESSRS. NYDQUIST AND HOLM, TROLHATTAN, ENGINEERS 











COMPOUND LOCOMOTIVE—SWEDISH STATE 
RAILWAYS. 


THERE has been recently placed on the Swedish State 
Railways a compound locomotive with four cylinders 
placed in “* battery,” the large low-pressure cylinders 

inclined—outside the frames, and all four connecting- 
rods driving on the balanced crank axle of the middle 
pair of the six coupled wheels. The whole engine is 
reduced to great simplicity, There are only two valve 
gears and two valves, as required in all two-cylinder 
locomotives. There are no excentrics or valve gears 
inside the frames, and no transoms or stretchers to stiffen 
the frames as is necessary where the outside cylinders are 
fixed on another plane from those inside the frames. 
No intercepting valves are employed, and there is no 
complication on the cylinders other than the by-passes 
necessitated by the use of superheated steam. Only one 
reversing gear is provided, so that the engine is operated 
like any ordinary one or two-cylinder engine of the loco- 
motive type. In place of the four steam pipes necessary 
in four-cylinder simple engines there are only two. 

The chief feature of interest is the piston valve for 
serving one high and one low-pressure cylinder, and itself 
forming part of the receiver volume, while the other part 
of the receiver volume is formed in the jacket of the valve. 
The steam exhausting from the high-pressure cylinder 
passes straight through the hollow piston valve into the 
opposite end of the contiguous low-pressure cylinder. 
The path of the steam is straight and direct, and it could 
not be made shorter, from the front of the high-pressure 
piston to the back of the low-pressure piston. At the 
same moment the steam in front of the low-pressure 
piston is exhausting on the outside edge of the long piston 
valve. The valve is as long as the cylinders themselves, 
so the valve chests are, necessarily, extended beyond the 
length of the cylinders. To connect the two opposite 
extremities of the valve chest with the blast, breeches 
pipes are employed. The admission to both cylinders is 
internal; The high-pressure ports are crossed ; the low- 
pressure ports are direct. Although all the valve gear is 
external to the frames, the only visible mechanism there 
is of great simplicity and the parts are very light. The 
crosshead guide bars are single. 

The working system is compound from the first stroke, 
and the distribution compels the engine to work with 
balanced piston loads—that is, with the same total load 
on all pistons, but rather tending to overload the large 
pistons. Semi-balanced or ‘‘ semi-simple ’’ working, as 
in engines operating with short high-pressure cut-offs 
and long low-pressure cut-offs—i.e., French and Italian 
engines—is here impossible, and the driver cannot inter- 
fere with the proper balanced loading of the pistons as 
planned in the drawing-office. In starting, it is apparent 





A few of the principal dimensions are given below :— 


420 mm. 
620 mm. 


Cylinders, high-pressure, two .. 
low-pressure, two 


Piston stroke .. .. .. 660 mm. 
Driving wheels, diameter. . 1880 mm. 
Grate area .. 3.6 sq. m. 


12.3 sq. m. 
178.0 sq. m. 
56.7 sq. m. 
79.3 tons 
87.8 tons 


Heating surfaces, fire-box 
ae 
superheater. . 
Weights. engine empty se 
engine loaded 
Wheel adhesion, 3 « 16 T. : 
Engine and tender, full 142.8 tons 


The U-shaped tender carries 25 cubic metres of water 
and 6.5 tons of coal, sufficing for the run of 182 kiloms. 
from Malm6 to Alfvesta with trains of 500 tons. 








LABOUR AND WAGES. 


THE coal trade situation remains unsettled. The 
miners’ conference has been adjourned twice to await the 
Prime Minister’s reply to the request that the Government 
should convene a special conference of representatives of 
the owners and the men to consider the demand for a 
20 per cent. increase of wages. At the moment of writing 
it is expected that Mr. Asquith will be able to make a 
definite announcement before the end of the week, and 
there is a feeling that the coalowners will consent to deal 
with the matter on national lines rather than give the 
Miners’ Federation any kind of excuse for drastic action. 
We deal with the general situation in our leader columns. 
Though it is impossible for the owners to concede any- 
thing like all the men are demanding, measures will, 
without a doubt, be taken to avert a strike. The critical 
situation is mainly due to the circumstance that the 
Miners’ Federation has not only sprung this demand for 
a 20 per cent. war bonus at the very time when negotia- 
tions were proceeding for new agreements to run for three 
years, but has insisted upon the demand being dealt with 
nationally when there is no organisation in the trade to 
discuss or settle, nationally, and has rejected the owners’ 


| offer to treat by districts through the usual Conciliation 


that the large pistons must do the main work on account | 


of the high receiver pressures resulting from the co-equal 
cut-offs. 

The pressures are given as follows :—Initial high-pressure 
cylinder pressure, 177 lb.; receiver pressure, 63 Ib.; back 
pressure on low-pressure piston, 41lb. As the speed 
attains its maximum the receiver pressure slowly dimi- 
nishes, but probably never allows the low-pressure cylinders 
to contribute less than one-half of the total power output 
at the highest speeds. In case of the engine stopping 
with its high-pressure cranks in an unfavourable starting 
position, live steam can be injected by a small pipe into 
the ends of the low-pressure cylinders and receiver, to 
ensure quick starting. Once the high-pressure valve 
opens, this boiler steam admission becomes needless. 
his small attachment is the only accessory which is not 
found in “simple”? engines. As usual, the contiguous 
cranks on each side of the engine are placed at 180 deg. 
with each other, thus permitting the use of one valve for 
two cylinders. 

These new engines supersede the two-cylinder simple- 
expansion superheated-steam locomotives of the State 
Railways, just as these latter previously superseded the 
two-cylinder saturated-steam compounds, which in Sweden 
work at maximum boiler pressures of 12 kilos. and 13 kilos. 
(170 Ib. to 184 Ib.). 


They are required to haul trains of | 


500 tons at sixty-two miles per hour on a level, seventy- | 
nine miles per hour at maximum speeds and thirty-seven | 


miles per hour in ascending gradients of 1 in 100. The 
builders were Nydquist and Holm, of Trolhattan. 


Board channels. 

In the steel and engineering trades the main problem is 
how to increase output. The first meeting of the com- 
bined sub-committees of the North-East Coast Armaments 
Committee was held last Friday evening in Newcastle, 
Captain Power, of the Admiralty, presiding. There were 
present Captain Creed, Captain Kelly, Mr. Lauder, Mr. 
Paterson, Captain Ross, Mr. Ropener, Mr. Gilbert, Mr. 
Hebron, Mr. Gibb, Mr. H. Clarke, Mr. Ratcliffe, Mr. Mar- 
joribanks, Mr. Spence, Mr. Marr, Mr. Crawforth, Mr. Saxon- 
White, Councillor Rowe, Mr. James, Mr. Wild, and Colonel 
Kenyon Slaney. Statements were submitted from many 
employers offering to release workmen engaged on private 
work for employment in the production of munitions, and 
it was decided to take further steps to induce employers 
who have not already done so to contribute in this direc- 
tion. It was decided to circularise employers with a view 
to preventing piracy, or the transference of labour already 
occupied on Government work to other firms. The 
question of providing subsistence and travelling allowances 
to workmen transferring from one district to another was 
considered, and it was resolved to refer this matter to the 
Government Departments concerned. 


In the Clyde district arrangements have been made for 
a joint meeting of representatives of the North-West 
Engineering Trades Employers’ Association 
Glasgow Chamber of Commerce with a view to forming 
an Armaments Committee similar to that on Tyneside. 
There have been negotiations with the authorities in 
London, and much discussion regarding the constitution 
of a committee for the Clyde district, and the question 
is likely to be settled at a meeting this—Thursday—night. 


In the Clyde district the Amalgamated Society of 


Engineers is holding meetings to consider the question of | 


applying for an advance of wages. Most of the branches 
in the West of Scotland seem to be in favour of making 
application for an advance of 2d. per hour on the present 
rate of 93d.; others suggest an advance of Id. per hour, 
while still others wish the application to be for a minimum 


and the | 





wage of Is. per hour which would be an advance of 23d. 
per hour on present rates, while a few branches even go 
so far as to suggest pressing for an advance of 4d. per hour. 
At any rate, the men consider themselves entitled to an 
advance in addition to the war bonus recently granted by 
the Arbitration Court, inasmuch as under the three years’ 
agreement which lately expired their wages remained 
stationary, while those of other sections of labour were 
increased. 


On Monday Lord Kitchener sent a notable message to 
the workmen of Messrs. Vickers Limited, of which the 
following is the text :—‘‘ I impressed upon you last Sep- 
tember the importance of the Government work upon 
which you are engaged, and marked my appreciation of 
your efforts and the quality of your work. After seven 
months’ experience of war and of the enormous expendi- 
ture of arms and munitions which its successful prosecu- 
tion requires, I again appeal to you to continue to exercise 
your skill and experience at full pressure for the purpose 
of delivering to the Army the great supplies which our 
fighting men are relying upon. It is not your privilege 
to be able to exhibit acts of valour in the field, but your 
efforts in the workshop are as necessary to a speedy and 
successful end of the war as the bravery of your comrades 
in the fighting line. By conscientious work and good 
time-keeping you enable the full output to be obtained 
from the machinery of the works. Anything less than the 
full output means gallant British lives sacrificed un- 
necessarily and victory postponed. I appeal to every 
employee, whether engaged directly upon the manufac- 
ture of munitions or upon the erection of buildings or 
machines for their production, to give his best service and 
so fully co-operate with our brave army in the field.”’ 





THE Sheffield Armaments Committee had a most in- 
teresting interview with Lord Kitchener and Mr. Booth 
in London last Thursday afternoon. The Secretary for 
War thanked the Committee for its organising work, and, 
through the Committee, the workmen who were keeping 
such excellent time in Sheffield and putting in an abnormal! 
amount of overtime so willingly, regretting that his time 
was too limited to permit him to visit the district to thank 
both the employers and workmen personally. Invited 
to make suggestions, the employers’ representatives 
made a point of suggesting that the supplies of certain raw 
materials—iron, steel, &c.—might be increased, or delivery 
accelerated, if the Government would specially inform 
ironmasters, steelmakers and others that the need for raw 
materials was just as great as that for the finished products. 
Practically everything possible was being done in the 
finishing branches of industry, but the primary stages 
of production were not so well organised. The Committee 
came away very favourably impressed. Councillor A. 
Short, a prominent local labour leader who is a member 
of the Committee, expressed great satisfaction with Lord 
Kitchener’s manner and methods, especially with his 
evident grasp of the situation in the workshops, and 
with his promise to do everything possible to facilitate 
supplies and shipments. Councillor Short also bears 
ungrudging testimony to the hearty manner in which the 
Sheftield employers are co-operating in order to attain 
the highest possible output and quality of munitions, and 
to the friendly spirit in which they are dealing with the 
workmen and their unions. 

Very noteworthy also is the action of large numbers of 
municipal authorities as well as private employers in 
liberating men from their service for employment in the 
works making munitions. At the time of writing about 
16,000 municipal workers, many of them skilled mechanics, 
have been set free, and are being drafted to Government 
work. When Lord Kitchener asked Mr. Samuel to use his 
influence in getting the transference of municipal workmen 
to the more important work of munition making, Mr. 
Samuel, as President of the Local Government Board, 
passed the appeal on to the local authorities, and there 
was immediately a very favourable response. The engi- 
neering staff of the Local Government Board visited many 
districts, and found the greatest willingness to assist in 
liberating all the men possible. 


On Wednesday the Coal Conciliation Board, which 
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governs wages in what is called the Federated area— 
that is, the Midlands, Yorkshire, Lancashire, and North 
Wales—met in London and ratified and signed a new 
agreement between the Coalowners’ Association and the 
Miners’ Federation. The agreement provides : 

(1) The establishment of a new base wage 50 per cent. 
higher than the 1888 base. 

(2) That existing price lists be not interfered with. 

(3) That a new Board comes.into existence on May Ist 
end continues till April 30th, 1918. 

(4) That the minimum wage be 10 per cent. higher than 
the new base—that is, 60 per cent. above the 1888 standard 

and that the maximum be 234 per cent. on the new base. 

(5) That the rules of procedure of ‘the present Board 
apply to the new one, subject to alterations agreed by 
both parties. 

(6) That the resolutions of October 21st, 1912, January 
6th, 1913, and April 15th, 1913, apply to advances given 
on those dates to the minimum wage rates now existing, 
and subject to the following proviso, shall apply, as well as 
any future adjustment of wage rates by the Conciliation 
Board to any minimum wage rates existing at the time 
of such adjustment. Provided that in the event of an 
application to any Joint District Board for an increase 
or a decrease in existing minimum wage rates, the average 
raté shall be taken to be the amount then prevailing, 
less any percentage additions made thereto since the 
existing minimum wage rates were fixed, it being the 
desire and intention of both parties that in fixing future 
minimum wage rates the advances given by the Concilia- 
tion Board on and since October, 1912, and those which 
may hereafter be given, shall not be duplicated. 

It was further agreed that between now and the coming 
into force of the new agreement two advances of 5 per cent. 
each be given, reckoned on the new haze, these two 
advances together being equivalent to 15 per cent. on the 
old standard. 








45-CWT. MOTOR LORRY. 


THE terms of the War Office subsidy scheme for motor 
vehicles are such that makers are not given much scope 
for originality if they are desirous of sharing in the large 
number of orders that the war has caused to be given out. 
There is, however, still room for some difference in design 
in the parts, even if the leading dimensions and weights 
have been standardised. The accompanying illustration 
represents a view of a lorry which has been built by D. 
Napier and Son, Limited, Burlington-street, London, W., 
for a gross load of 45 ewt. The design aims at the com- 
bination of strength with lightness as regards the chas: 
which is, however, on orthodox lines. The engine has 
four cylinders, 3}in. diameter by 5in. stroke, and is rated 
at 19.4 horse-power according to the R.A.C. conditions. 
Instead of toothed gearing for operating the cam and 
magneto shafts silent chains are used and the speed of 
the engine—and thus the road speed—is kept within pre- 
determined limits by the provision of a centrifugal gover- 
nor, which acts on a valve in the induction pipe. The 
governor is beyond the control of the driver. The high 
tension magneto is mounted on the side of the engine and 
the ignition can be varied by means of a lever on the 
stecring wheel. The poppet valves are enclosed under 
removable dust-proof covers and the carburettor is of the 
S.U. pattern with its throttle controlled by a lever on the 
steering wheel and pedal. The water circulation system 
embraces a centrifugal pump driven by the front end of 
the magneto shaft. The water spaces round the cylinder 
are ample and ensure free and rapid’ circulation, and the 
radiator consists of a number of gilled tubes with a cast 
aluminium reservoir above and below. 

The lubrication of the engine is on the Napier pressure 
feed system with added improvements. A cogwheel 
pump actuated by the cam shaft runs immersed in the 
oil sump from which it may be withdrawn along with the 
filter for inspection. This pump delivers oil to the main 
and big end bearings. The fuel is fed by gravity to the 





carburettor from a 12 gallon tank on the pressed steel 
dashboard, 

The rear axle is driven by a worm placed overhead in 
order to provide ample road clearance. The casing con- 
sists of a forging of high tensile steel made in one piece, 
from hub to hub, the central enlarged portion carrying 
the differential gear. The worm drive is within the 
detachable top cover, above the differential gear, hence 
the whole of the worm mechanism, differential and both 
axle shafts can be removed bodily without jacking up the 


ear. The road wheels run on roller bearings. Four 
speeds and a reverse are provided in the gear-box. Both 


engine and gear-box are bolted directly to the main frame. 
Neither torque nor radius rods are used, the drive being 
taken by the rear semi-elliptic springs which are specially 
designed to carry the normal load, and to transmit the 
drive to the car through the medium of the pins, and the 
brackets by which they are attached to the side frames. 
The propeller shaft is hollow and of large diameter, and 
the universal joint at its front end is of the Hookes type 
with hardened steel pins. These pins are hollow and 
form a reservoir containing the lubricant which feeds 
itself into the bearings by centrifugal force. At the rear 
end of the shaft is a large Cardan joint, enclosed against 
mud and dust, which allows for the necessary sliding 
movement due to the vertical rise and fall of the back 
axle. Power is transmitted from the engine through oe 
very simply form of clutch, composed of a single floating 
steel plate connected to the gear shaft gripped between two 
discs covered with a non-combustible material. This 
clutch has proved itself after very rigorous tests to be 


easy access to the body of the car, the distance from the 
top of the chassis frame to the ground is but 29in. The 
track is 5ft. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


MECHANICAL ENGINEERING AND GERMANY, 


Srr,—In ordinary times we would have passed over {),, 
Unwin’s address as being only a fashionable example of (.;; 
national trait, namely, self-depreciation. It is, however, 4 
form of mock modesty which is out of place when we are beiny 
tried to the utmost before the whole world. 

As regards the business with which I am connected, we hay eo 
come into severe competition with the Germans as regar:|s 
foreign orders, and we have always felt and been able to pri 
our superiority both as regards quality and cost of producti: 
It must be admitted that if any conclusions can be drawn at | 
present stage of the war, one is our superiority in every bran, 
of scientific military weapon, whether it be ships, guns, flyi 
machines, or others. A more supreme test than that to whi |, 
they are being subjected cannot be imagined. Surely 
Doctor cannot be closely in touch with the latest developme: 
of British manufacture. A BririsHer 


EFFECT OF BENDS IN HYDRAULIC PIPE LINES 


Srr,—With reference to Professor Gibson’s letter publish | 
in your issue of 16th inst., we should like to say there is no dou 
that suitable ribs fixed inside the branch pipes used for 1 
projection of fire streams do consolidate the jets if there is a: 
rotary motion in the water when it reaches the base of t! 
branch pipe. As a matter of practice, we have found that 
the case of fire floats when the water is delivered through pip:- 
having numerous bends into a so-called monitor fixed on t} 
deck, there is sometimes a very appreciable amount ot 
rotary motion in the water and that suitable fins or rectifie: 
placed in the base and forward end of the branch pipe a: 
necessary to obtain the best results as regards solidity of }: 
from the nozzle. This is more particularly the case wh: 
centrifugal pumps are employed, as the water when it leav: 
this type of pump appears to have a greater amount of edd 
motion than when delivered from a pump of the piston typ 
In the case of a fire-engine used on land, the water is usual! 
delivered through several hundred feet of hose between t1) 
pump and the nozzle, and there is then practically no rotar 
motion in the water by the time it is projected in the form of a 
jet, and fins fixed in the branch pipes are quite unnecessary 
We may point out that unless great care is taken to fix the fin 
absolutely parallel with the axis of the branch pipe they hay 
the effect of imparting a rotary motion to the water instead 
counteracting it. 

Fire brigade appliances are usually subject to very rough 
usage, and even if the fins are correctly placed by the fir 
appliance makers, they are liable to become distorted by roug! 
usage, and their effect is then exactly contrary to that intended 
Our own experience is that for ordinary fire brigade appliancé 
used on land, rectifying fins are unnecessary and on the whol 
undesirable, but in the branch pipes on fire floats they ar: 
necessary if the best results are to be obtained. 

MERRYWEATHER AND Sons, LIMITED, 

London, April 23rd. 


Srr,——-With reference to the last passage in Professor Gibson’ 
letter, it may interest the author to know that we have use 
radial vanes and asingle vane crossing the centre of the passage 
of water in hoses and jets for fire brigade use, the vanes being 
intended to stop any revolving motion in the water column and, 
we consider, thus steady the jet. 

Wherever possible, we think the best plan is to avoid a sudden 
bend in the pipe line, as the revolving action of the water must 
be set up by some such cause, but in fire brigade work freedom 
from bends cannot always be obtained, therefore we endeavour 
to eradicate the evil as explained above. 

We send some photographs under separate cover showing fire 


jets in operation, No. lisa jet thrown by a steam fire engine 








TEST OF A SHAND, MASON, FIRE JET 


highly efficient. Moreover it is very simple in action and 
is easily actuated. No lubricant is required upon the sur- 
faces, which give a very smooth and gentle engagement. 

Special attention has been given to the design of the 
steering gear. The steering box is of large proportions 
and both the worm and wheel are mounted on roller 
bearings. Instead of the usual segment a complete wheel 
is used, which provides four times the amount of working 
surface as it is so arranged that successive portions of its 
circumference can be brought into contact with the worm 
when adjustment is necessary. 

The wheels used are the hollow steel spoke type and are 
shod with 810mm. by 99 mm. solid rubber tyres, single 
in front and twin on the driving wheels. 

The wheel-base of this chassis is 10ft. 6in., giving a 
turning circle of about 44ft. The length of frame available 
for the body is 9ft. 6in., to carry a net load of 30 ewt. inside 
the body or a gross load of 45 cwt. on the chassis frame. 
The minimum road clearance underneath is 9}in. With 
a view to securing a low loading line which is essential for 


on board a tugboat and from a monitor; the jet is 2in. diameter, 


and the measured horizontal distance was 300ft. No. 2 is a 
photograph of a jet thrown by a motor fire-engine, | fin. diameter, 
stream horizontal distance 220ft. No. 3is a jet thrown by an engine 
supplied to Rugby, the photograph being taken in the Rugby 
School Playing Grounds. This jet was l}in. diameter, vertical 
height, say, 160ft. There was no convenience for measuring the 
exact height of jet. In these three cases we followed our usual 
practice of taking the twist out of the stream as far as possible, 
and we think the solidity of the jets shows the advantage of 
doing so. SHAND, MASON AND Co, , 

London, S.E., April 26th. 3 : 

[We have space to reproduce only one of the illustrations 
referred to—the second. It shows very clearly the solidity of 
the jet.—Epb. Tue E.] 








Tue fifty-seventh annual dinner of the Railway Bene- 
volent Institution will be held at the Hotel Metropole on 
Tuesday evening next, May 4th. 
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RAILWAY MATTERS. 


REFERRING to an announcement in this column last 
week that all Pullman cars save those on the Southern 
isle had been withdrawn from the Brighton Line, the 
Pullman Company, Limited, informs us that our statement 
yas inaccurate, for, whilst eight cars have been with- 
drawn from the least important services, seventeen are 
‘ill running on important trains as usual. 


Tue Y.M.C.A. has just opened one of its huts for 
diers and sailors on land in Euston-square, owned and 
Joat, rent free, by the London and North-Western Railway 
(Company, and intended for those men who arrive at or 
depart from Euston, St. Pancras, and King’s Cross stations. 


Ar the outbreak of hostilities the Indian Government 
pat an embargo on all expenditure on the Indian railways. 
his action was due to the uncertainty as to what the 
cost of the Indian contingent would be. This embargo 

\s, we understood, withdrawn, so far as revenue expen- 
diture is concerned, on April Ist. 

Tue electricians and mechanics employed by the four 
eompanies—the Metropolitan District, the London Elec- 
tric, Central London, and City and South London— 
controlled by the London Electric Railways Company, 
have been given a permanent increase of 3s. per week 
each in substitution of a war bonus of 2s. per week. 

CHE annual report of the Railway and Canal Commission 
for the year ended December 31st, 1914, shows that 125 
notices of objection to what is known as the 4 per cent. 
increase have been sent forward by the Board of Trade | 
for hearing by the Court. There were also down for 
hearing twenty-five cases of alleged undue preference and | 
seventeen applications as to siding rebates. 





Tue first of twenty 4-6-0 mixed traffic locomotives | 
being built by Messrs. Thompson and Co., of Castlemaine, 
for the Victoria Government Railways has just been com- | 
pleted. The last report of the Victoria Railway Depart- | 
ment showed that the contract for these engines was let 
in 1912 for delivery by December 3lst, 1914, but, “in | 
consequence of a number of different causes,” the con- | 
struction had not progressed as rapidly as was anticipated. 


\ ‘‘Lare”’ Bill has been deposited in Parliament, called 
the ‘‘ Railway Companies Facilities ** Bill, the object of 
which is to authorise the City and South London, Central 
London, London Electric, and Metropolitan District 
tailway Companies to enter into agreements as to inter- 
change of traffic, the formation of a common fund for 
making good deficiencies in the revenue of any of the 
companies, and the appointment of a joint committee 
to deal with any agreements which may be made. 


THe Pennsylvania Railroad Company is now trying | 
a new type of signal on the lines outside Philadelphia, | 
which are being converted to electrical operation. This 
is known as a light signal and consists of a case having | 
in front three rows of lights, one horizontal, one at an | 
angle of 45 deg., and one at an angle of 90 deg. The 
three rows intersect at the second lamp from the left of | 
the horizontal row. All the lights are white, but only 
one row can be burning at atime. The three positions are | 
given by the lines of light, the horizontal indicating 
*danger,’’ the line at the angle of 45 deg. signifying 
“caution,” and the line at 90 deg. indicating “ clear.” 


Mucu is being said just now as to the employment by 
the Great Central and other railway companies of women for 
cleaning carriages and such work. This is not, however, a 
new departure, as for years women have been engaged in this | 
occupation on the North British Railway. They have also 
been employed in lighter tasks, such as brushing the floors 
and cushions of carriages, on the Great Western. In | 
fact, so many women were engaged in this and kindred 
work that when the Board of Trade compiled the form 
for the triennial census of railway servants it had to head 
the column for carriage cleaners—‘*‘ men and women.” 
Whilst not so striking, it may be noted that the columns 
for clerks are divided into **‘ men and women ” and “ boys 
and girls.” 


Mr. Guy Cattrurop, the general manager of the London 
and North-Western Railway, has received from the Senior 
Works Officer at| Boulogne a report as to some excellent 
work done by three English railwaymen now connected 
to the 110th Company R.E. They had to check the 
unloading by some French labourers of 2000 sleepers 
that had arrived by sea. The work was commenced at 
7 p.m. and at 11 p.m. the labourers ceased work and went 
home. These three men, however, although their task 
was simply to check the consignment, continued the 
work left undone by the labourers. They dumped the 
sleepers, about 1500 in number, on the quay side, carried 
them to the appointed place and had them stacked in 
position by 6 a.m. Major G. Smith, the officer making 
the report, says that ‘‘ this was a fine zealous performance, 
in accordance with the best traditions of the Corps of 
Royal Engineers.” 


A 50ft. storage battery car, with several interesting 
features, has been put into service on a 12-mile branch 
line of the Cambria and Indiana Railroad. The railway 
handles-a large coal traffic with steam locomotives, and 
the lightness of the passenger traffic favours storage 
battery propulsion. The car is equipped to meet the 
peculiar feature of operation found on a 2}-mile section 
of this line, where a constant gradient of 1 in 20 exists. | 
The batteries are powerful enough in themselves to propel 
the car up the gradient, but, as this would greatly reduce 
the possible mileage on one charge, current at 600 volts is | 
taken on this section from an overhead wire. To reduce 
corrosion from the exhaust gases of steam locomotives | 
the trolley wire is offset. The trolley board, of course, | 
is also offset. The total weight of the car, rage 9 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


trucks and battery equipment is about 29.5 tons. The 
electrical equipment consists of 240 Edison A-12 cells for | 
power and 10 A-12 cells for lighting purposes, and four | 
Westinghouse 25 horse-power motors and control. The 
battery equipment weighs 14,000 1b. The batteries have 
a range of 130 miles on level track on a normal 7}-hour 
charge. The maximum speed is 35 miles per hour. 
The car has a 32ft. passenger compartment, a baggage 
compartment, space for smokers, partitioned section for | 
the motorman and a toilet compartment. The total 
Seating capacity is fifty-two. 


| expensive to prepare. 


NOTES AND MEMORANDA. 


APPRECIATING the importance of maintaining a constant 
current of cooling air through a turbine generator, the 
United Electric Light and Power Company of New York 
has devised an ingenious indicator to show any inter- 
ruptions in the cooling current. A pilot lamp is provided 
in circuit with which is a mercury switch. This switch 
is held in closed position by a jet of air from the air duct 
blowing against a vane on the switch. Whenever the air 
pressure drops, the pressure on the vane is correspondingly 
lowered and the switch is opened by a counter weight. 
Thus the pilot lamp is extinguished indicating to the 
operator at once that there is some trouble with the air 
supply for that particular generator. 


AN alloy that is said to be practically non-corrosive and 
which, though hard and tough, may be rolled to sheet 
form or readily machined without being«annealed, has 
recently been patented in America. It is an alloy of iron, 
boron, carbon and copper. The boron is first incorporated 
in the copper so as to be in excess of the amount that will 
combine with copper. As the boron associates with iron 
as readily as silicon, regardless of the carbon content of the 
iron, the copper is thus caused to alloy with the iron and 
carbon, forming a homogeneous mixture. By taking 80 
parts of Bessemer scrap and fusing it in a furnace and 
adding 20 parts of copper containing boron in excess, an 
alloy is produced which may be cast in ordinary sand 
pry forming castings homogeneous and easily ma- 
chined. 


THE chief engineer at the Terre Haute (Ind.) power 
house of the Terre Haute, Indianapolis and Eastern 


| Traction Company, has devised a piece of home-made 


apparatus for injecting graphite into the station boilers. 
In brief this graphite feeder consists of a steel cylinder, 


| which is a container for the graphite and pipe connections 


to a steam main and to the suction line of the boiler-feed 
pumps. The graphite is poured into the cylinder through a 


| funnel-shaped intake while the steam valve and the outlet 


valve are closed. Then, with the cylinder charged, the 
intake valve is closed and the steam as it is admitted 
exerts pressure upon the graphite and forces it into the 
suction line when the hand-operated outlet valve is opened. 
A check valve in the outlet line prevents water from 
passing into the cylinder. Speaking of the operation 
of the device, Mr. Smith said that it is as near fool-proof 
as it can be made and that the introduction of graphite 
into the water increases the life of the packing in the 
boiler-feed pumps and improves the quality of the feed 
water itself. 


A WRITER In Electrical Engineering gives the following 
method for testing whether a three-phase motor is star 
or mesh connected :—** Surround the armature circum- 
ferentially with one or more turns of cable and pass through 
these turns alternating current. If the armature is delta- 
connected an alternating current will be induced in it by 


| transformer action, the applied turns forming the primary 


and the whole armature forming a single-turn secondary. 
Unfortunately, the transformer so formed is somewhat 


| ‘loosely coupled’ and the induced current difficult to 


detect. Theoretically it should be possible to detect it 
by the heat produced. Such a current would not, ordi- 
narily, produce any difference of potential at the slip 
rings or terminals of the three-phase winding. Should 
the winding be star-connected there will, of course, be 
no circulating current produced. Though the general 
solution of the problem is difficult, each case that occurs 
in practice can usually be solved either by inspection of 
the winding or by some simple method applicable to the 
particular type of winding.” 


Wir reference to the asphyxiating gas used by the 
Germans against our troops and those of our Allies, 
opinions have been expressed by many competent and 
other people as to its constitution. Thus the military 
correspondent of a popular halfpenny London daily paper 
described it as ‘chloride of sulphur.” The special 
correspondent in Northern France of another London 
journal suggested it might be ‘‘a carbide di-oxide, pro- 
bably mixed with ammonia.’ Other suggestions have 
been chlorine, bromine, sulphur dioxide, nitrogen peroxide, 
carbon monoxide, and carbonyl chloride. Some of these 


| substances, for example carbon-monoxide, would, by 


themselves, not account for the appearance of the gas as 
reported, while others, for example nitrogen peroxide and 
carbonyl chloride, would probably be too difficult and 
Chlorine certainly seems the like- 
liest of the lot, but it is, of course, not in the least certain 
that it was an inorganic substance at all. This leads us 
to the suggestion which we would commend to the atten- 
tion of military correspondents and others that, by 
discharging volumes of ammonia gas in reply to the 
enemy’s chlorine, we could frustate his knavish tricks 
and confound his chemistry. The resulting sal-ammoniac 
could be collected afterwards and used for the trench 
telephones. 


In a recent lecture on the ‘‘ Electric Vehicle,” before 
the Junior Institution of Engineers, Mr. R. J. Mitchell 
said the phenomenal progress which the petrol vehicle 
has made during the past fifteen years has obscured the 
fact that on the Continent of Europe, and more particularly 
in the United States, an immense advance in quite another 
line of commercial carrying has been made—in the use 
of accumulator propelled commercial vehicles. In the 
States the growth of this type had been phenomenal, 
and the secretary of the Electric Vehicle Association 
estimated that there are now in operation in the American 
Union nearly 75,000 accumulator propelled vehicles. 
Immense improvement has been made on the mechanical 
side during the past fifteen years, and the modern electric 
vehicle represents a high degree of refinement as regards 
all its fundamental details. These improvements are 
largely due to the work of the regular automobile engineer, 
who has made available frames, axles, bearings, steering 
gear, transmission of unexampled excellence; in fact, 
of almost unimprovable durability. The electrical engineer 
on the other hand, has contributed his quota, and accumu- 
lators, electric motors and controllers, &c., are rapidly 
nearing perfection; in fact, it may be said that for 
practicable purposes the modern electric vehicle will 
remain an exceedingly useful machine were it not improved 
for the next twenty years. 





MISCELLANEA. 


THE Master Cutler, Mr. W. H. Ellis, reports that as the 
result of an appeal made some time ago at the request of 
the War-office, he received 42,000 razors, of which 26,000 
have been repaired and set by a staff engaged for the 
purpose, and sent forward to the front, the remainder 
being adjusted as rapidly as possible. But more razors are 
wanted, and Mr. Ellis expresses the hope that everyone 
will sond him any spare razors they may have. He writes : 
“*T am satisfied from the number of razors supplied from 
Sheffield each year to the public generally, which largely 
exceeds the number of boys who each year arrive at a 
shaveable age, that there must be in the country many, 
many thousands of razors out of use, and I therefore 
ask you to be kind enough to publish this letter in the 
interest of this important matter, feeling sure that it 
will result in a further response to assist in equipping our 
troops at the front.” 


At the annual general meeting of the Society of Motor 
Manufacturers and Traders, the President stated that an 
English Motor Show might possibly be held this year, 
but all he could say definitely was that an announcement 
of any decision on this matter would be made at the earliest 
possible moment. 


Ir is reported that the German Chemical Society dis- 
cussed the question of the expulsion of Sir William Ramsay, 
an honorary member, on account of his alleged detractory 
utterances regarding the German nation. A decision was 
finally postponed until after the war, when Sir William 
Ramsay will be called upon to justify his utterances. 


Sir JoHNn Jackson, speaking at the School of Practical 
Engineering recently, said after the war there would be a 
great deal of work to be done some day in connection with 
a bridge or tunnel from Dover to Calais. Twenty-one 
years ago there was a proposal for a bridge between the 
two ports. That “was a great work, and he had the 
drawings in his office, but the cost was considered to be 
so great that it could not be financed. Some day they 
would surely have a tunnel or bridge from Dover to 
Calais. As there were no insurmountable difficulties as 
to the tunnel, that might be a very easy undertaking if 
the chalk proved to be impervious to water. 


On the evening of Wednesday, April 28th, Mr. A. 8. E. 
Ackermann read a paper before the members of the 
Royal Society of Arts on ‘The Utilisation of Solar 
Energy.”” He dwelt on the numerous inventions for 
turning to practical use the concentration of solar energy, 
and gave an interesting account of his experiments with 
the Shuman-Boys sun-power plant in Egypt, illustrating 
it by a number of lantern slides. He urged that the 
problem of the utilisation of solar energy is well worthy 
of the attention of engineers, pointing out that where 
coal is dear sunshine is commonly plentiful, and it must 
be remembered that coal will gradually get dearer, while 
the cost of manufacture of sun-power plant—at present 
a stumbling block in the way of a lure to capitalists— 
decreases. 

In a paper on “ Electric Power in India” Mr. H. R. 
Speyer gives a few details of the most important power 
schemes in India. The largest is that of the Tata Hydro- 
electric Power Supply Company, whose power-house 
under construction at Khopoli, Bombay, Presidency, will 
supply 30,000 horse-power, and later 60,000 horse-power, 
to the Bombay cotton mills. The Cauvery power 
scheme in Mysore has now a station capacity of 14,750 
horse-power, and transmits power 92 miles at 35,000 volts 
to the Kolar goldfields. A further 5000 horse-power is 
about to be installed. The Calcutta electric supply under- 
taking has a capacity of 15,000 horse-power, and the 
Bombay Tramways and Electric Supply Company has a 
station of 12,000 horse-power. The largest private generat- 
ing station is that of the Tata Iron and Steel Works, at 
Sakehi, Bengal. There are a number of electrically worked 
tramways in India, but at present no railway has adopted 
electric traction. Several schemes are, however, being 
considered by the Indian State-owned railways. 


In an article in the Nineteenth Century Mr. Charles 
Bright, F.R.S.E., deals with various aspects of telegraphy 
in wartime. He points out the far-reaching effect of the 
telegraphic isolation of Germany through the cutting of 
the Channel cables at the beginning of the war, and gives 
very interesting accounts of the German attack on Fanning 
Island, where the Pacific cable was cut, and the raid of 
the Emden on Keeling Cocos Island, which, although 
successful in causing a temporary isolation, led to her 
own undoing. He discussed the effect on telegraph traffic 
of the banning of code messages by the Censor, and regrets 
the lack of central control of cable-working. In the latter 
part of the article Mr. Bright reiterates his arguments in 
favour of a State-owned British Atlantic cable, and 
expresses his regret that the present Atlantic cable 
system should be under American control. He also 
throws some interesting sidelights on wireless in wartime, 
dwelling on its advantages in effecting communication 
at sea, and its disadvantages in the possibilities of receiving 
false messages and the use of hidden transmitting stations 
by enemy spies. 

A MEETING of the Electric Vehicle Committee was held 
in London under the chairmanship of Mr. R. A. Chattock 
on the 13th inst. It was reported that certain under- 
takings had found it necessary to advance prices all round 
owing to the increased cost of coal, &c. ‘The Committee 
has had reported to it that there are vehicles not fitted 
with the standard receptacle which come for charging at 
certain stations. The Committee decided to insert a 
paragraph in the next issue of its journal advising electric 
supply undertakings to do what they can to persuade the 
owners of such cars to have the standard receptacle fitted. 
The secretary was also instructed to get into touch with 
the American manufacturers of electric vehicles pointing 
out the necessity of fitting the standard receptacle. As 
to the standardisation of metal filament lamps for use on 
electric vehicles, another meeting had taken place between 
representatives of the Tungsten Lamp Association and 
the E.V.C. Technical Sub-committee. As a result of the 
report of the latter sub-committee, it was decided to 
adhere to the previous recommendation, 7.e., that the 
lamps used should be for a pressure of 12 volts and in 
accordance with the requirements of the British Engineer- 
ing Standards Specification No. 69. 
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War Engineering Organisation and Future Trade. 


SEVERAL questions arise in connection with the 
mobilisation of engineering for the more efficient 
conduct of the war. It is common knowledge 
now, though it took the authorities a considerable 
time to discover the fact, that although Great Britain 
possesses important establishments capable of pro- 
ducing material and munitions of war, the possible 
output of such works even under favourable condi- 
tions was quite incommensurate with the needs of 
the armies in the field and the fleets at sea. Many 
of the works which under normal conditions were 
accustomed to fill Government requirements, 
endeavoured by a policy of shop extensions to cope 
with the abnormal demands made upon their re- 
sources, but this remedy, although it achieved 
something, fell far short of what was required to 
satisfy the needs of the military situation. As the 
period of the war extended and it became possible 
more closely to estimate the requirements of the 
army and the navy, it was apparent that nothing less 
than the complete mobilisation of our engineering 
resources would suffice. This policy is now in process 
of being carried out, and the results are shown by the 
remarkable increase in the output of munitions of 
war at the present time as compared with six months 
ago. Mr. Lloyd George stated that the increase in 
shell production was twenty times as great now 
as in September, but even then fell far short of 
what was required. The work of scientific organisa- 
tion of means to needs goes on, more and more works 
are adapting their existing equipment or are installing 
new machinery for the production of war material, 
and there can be little doubt that if this process is 
carried to its logical conclusion the necessary supplies 
of ammunition, and whatever else may be required, 
will be made available. It will be generally agreed 
that if the committee which has the work in hand, and 
which has the whole-hearted co-operation of the 
engineering industry, creates the necessary organisa- 
tion, our manufacturing resources will prove equal 
to the colossal task of ministering to the needs of the 
greatest British arm:es by far that ever took the field, 
as well es supplying our allies. 

It is not this particular aspect of the question 
which it is proposed to discuss here ; it is rather with 
the after-effects of the organisation of British engi- 
neering on scientific lines that we are now concerned. 
Nothing, of course, must be allowed to interfere with 
the national duty of devoting the whole energies of 
the industry to the task of crushing the common 
enemy. That is the primary object of every British 
manufacturer worthy of the name. The day will 
come, however, and it depends upon the engineering 
trades in no small measure how soon that day will 
dawn, when peace will be declared and a continent 
in arms will be prepared to turn its swords into 
plough-shares. It is of interest, then, to consider 
what use can be made of a sytem which will have 
co-ordinated the British engineering industry on 
lines which should make for maximum production. 
The concentration of manufacture by which certain 
works have devoted a large plant to the production 
of particular articles should have achieved something 
in the direction of minimising works costs as well as 
increasing capacity. It has been suggested that it 
will be right and proper to make compensation to 
firms who, by neglecting their ordinary business to 
serve the national cause, have surrendered to Ameri- 
can or other neutral competitors the goodwill of their 
trade in overseas markets. Nobody will be disposed 
to quarrel with the proposal to pay compensation in 
such cases. A far larger question is, however, at 
stake. It,will be the object of the British industry 





the moment the time is ripe for the commercial 
campaign to make a bold bid to secure the foreign 
trade of Germany and Austria in the home, the 
colonial, and neutral markets. The extent and 
character of that trade has been discussed in previous 
articles and the opportunities which await enterprise 
are now well-known. It was stated when the idea 
of making war on German trade was first mooted 
that one great difficulty would be to obtain the 
necessary supplies of labour, and to raise the output 
of British works to a point which could enable any 
effective attack to he made upon the foreign trade of 
Germany. Perhaps this difficulty is not so insur- 
mountable as it might have appeared eight months 
ago. The steps which have been taken to organise 
the industry have shown how, even with a labour 
market depleted by the calling of reservists to the 
colours, and the enlistment of many other men, it 
has been possible to increase output to a point 
hitherto deemed impossible. This is a wonderful 
performance, and we must not lose our grip of 
organisation which could effect it when the war 
is over. It would be a thousand pities if the 
numerous new shops which have been built to 
increase the production of war material were 
not utilised, after peace is declared, for ordinary 
trade. Much of the machinery installed for the 
production of munitions of war can be converted to 
ordinary requirements, and with so many new 
markets open to our manufacturers it would be a 
wilful sacrifice of an opportunity which will not 
recur during the present generation if advantage 
were not taken of the means available for a far larger 
output than ever before to strengthen our hold on all 
the world’s markets. It should be borne in mind 
that the discharge of so many men from the army 
after the war will yield a supply of the additional 
labour necessary for the purpose in view. 

That an idea of utilising the present war organisa- 
tion for peace requirements is taking root in the minds 
of manufacturers may be gathered from the suggestion 
put forward by Mr. Arthur Balfour at a recent meeting 
of the British Foundrymen’s Association at Sheffield. 
Mr. Balfour, who is a well-known Sheffield manu- 
facturer, is clearly one of those who recognise that 
an opportunity has arisen for shaping the destinies 
of the British engineering industry, and for striking 
out on new lines. If his advice be followed, then the 
war, however heavy the price to-be paid, will not have 
been wholly valueless. The opinion is put forward that 
Sheffield firms, and the criticism applies with equal 
force to other centres of production, are at present 
handicapped in their organisation by having too 
many articles to make in a single works, and it is 
recommended that the existing close co-operation 
between different works should be continued after 
the war, and that groups of manufacturers should 
work together, the production of different com- 
modities being allocated by arrangement among the 
various establishments. Such a proposal is not, 
of course, entirely novel, but it ought to make a 
special appeal at this juncture, when the future of 
British engineering is to a certain extent in the 
melting-pot, and the industry will shortly be face 
to face with new conditions. There can be no ques- 
tion that when Germany realises that her attempt 
to dominate the world by force of arms has resulted 
in failure, she will seek by a fresh and more aggressive 
campaign than in the past to retrieve her fallen 
fortunes in the commercial arena. She will, however, 
start under material disadvantages, for by her conduct 
of the war she has antagonised the whole world and 
squandered the goodwill in overseas markets created 
by years of patient effort. It will be a long time 
before her manufacturers can hope to live down the 
obloquy her soldiers have brought upon themselves 
in the field. The interregnum in German commerce 
thus created should be the opportunity of a home 
industry, which, without any slavish imitation of 
German methods, should by then possess many of 
the advantages of scientific organisation, and be 
prepared for the adaptation of the new machinery of 
commerce to the needs of consumers. 


War Munitions in Railway Workshops. 


PrRoBABLY the first workshops, outside the regular 
ordnance and army stores factories, that the Govern- 
ment approached in order to increase the output of 
war material were those owned by railway companies. 
The arrangements necessary for putting these shops 
on to work for the Army were made easy by the fact 
that the railways and all their belongings had passed 
into the control of the Government. At first the 
work was of a commonplace type, such as the building 
of transport wagons, but it has gradually changed its 
character, and the shops where once locomotives 
and wagons were built now resemble ordnance 
factories. Indeed, we have reason to believe al} the 
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ordinary work is, as far as is possible, to be put on 
one side, and all the energy is to be centred on 
war material. This is, we understand, the effect 


of a recent decision of the Railway Executive 
Committee—-the body which comes between the 
Government and the railway companies. We 


have nothing but praise for this arrangement. 
Railway workshops are generally equipped with 
good machinery and staffed by excellent mechanics, 
and the companies are likely to make as good a 
record as manufacturers as they have done in the 
handling of troops and stores. An important con- 
tributing factor is that through a sub-committee of 
the Railway Executive Committee, the forty or more 
railway workshops in Great Britain can be made to 
act as part of a homogeneous whole. Crewe, Derby, 
Swindon, Darlington, Gateshead, Doncaster and 
Horwich will be some of the larger shops supplying 
the bulk of the material, but the Furness shops at 
Barrow, the Cambrian at Oswestry, the Taff Vale at 
Cardiff. and the Great North of Scotland at Inverurie 
will play their part in the scheme. With such 
vast resources at its disposal, the Railway Exe- 
cutive Committee will find, with its knowledge of 
the works the suitable allocation of the different 
units much easier than the War-office found the giving 
out of the contracts to different firms of whose 
conditions it had only imperfect knowledge. 

There is, however, a very important aspect of this 
question which must not be overlooked. If the 
companies’ workshops are to be turned over wholly 
or in part to the manufacture of war materia!, the 
ordinary work of the shops must suffer, and whilst 
the thought that the safety of locomotives and rolling 
stock will be thus endangered need not for one 
moment be entertained, it is clear that if the renewals 
and heavy repairs of locomotives, coaching stock and 
wagons are to be postponed a shortage in the stock 
will sooner or later arise. From the annual reports 
of the twenty-two chief and principal minor com- 
panies in England and Wales, we find that these 
companies had an aggregate of 20,152 locomotives, 
out of which 321 were renewed, 9010 received “ heavy 
repairs,” and 5476 light repairs in 1913. The same 
companies owned 61,571 carriages and other coaching 
vehicles. The renewals numbered 934, the heavy 
repairs 18,668 and the light repairs 94,445. The 
companies owned 586,134 wagons, the renewals of 
which numbered 15,819, heavy repairs 112,122, and 
light repairs 907,978. It will suffice to bring this 
point home if we draw attention to the fact that 
one in every sixty locomotives and carriages was 
renewed during 1913, and that nearly one-half of 
all the locomotives owned underwent heavy repairs. 
Yet another important point has relation to the 
effect this restraint on revenue expenditure will 
have on the Government payments to the companies. 
As now arranged, the companies are to receive from 
the Government such sums as will make their net 
receipts equal to those of the year 1913. But if the 
companies spend little on the repairs and renewal of 
the permanent way, locomotives and rolling stock, 
their net receipts will be that much to the good, and 
there will be so much less for the Government to 
pay. On the other hand, work that is left undone 
now must be done later and will be rendered all the 
more costly by postponement. Let us say at once 
that we are not uneasy on this point, as we are satisfied 
that the Government will continue to treat the 
companies well. 

It is, however, our opinion that the point should 
be made clear so that the Government’s hands 
may be strengthened and the public mind pre- 
pared accordingly. All the companies draw up 
programmes as to what shall be renewed during 
each year, and it ought to be arranged, and probably 
will be, that the incompleted programmes shall be 
finished after normal conditions have been restored 
and that the Government shall provide the necessary 
funds. That the matter has not been lost sight of 
may be seen in the following remarks of Lord Allerton 
at the Great Northern Railway annual meeting : 
“There are items of maintenance falling behind 
owing to the men being employed on Government 
work for the time being, but this is a question that 
cannot be determined until the end of the war.” 
The renewals of the permanent way are not being 
carried out for other reasons than the abnormal use 
of the workshops. These reasons are mainly the cost 
of material, particularly sleepers, the scarcity of 
labour and the unusually greater traffic on Sundays 
which prevents the single-line working necessary in 
relaying. Out of the 28,395 miles of single track 
owned by the twenty-two companies already men- 
tioned, over 918 miles were relaid in 1913. We doubt 
very much whether even 100 miles will be relaid 
this year. Yet the wear of rails and sleepers goes on, 
and sooner or later they must have attention. It 
would not be right that the companies should lose 








financially because the postponement of the work 
makes their net receipts correspondingly higher, and 
we do not think there is any intention that they 
shall lose thereby. We repeat our belief that the 
Government will continue to act fairly, and we 
only discuss the matter because it is desirable that 
the public should appreciate the positi«n. 


The Coal Trade Problems. 


Ir is to be hoped the Government will hesitate no 
longer to take that firm and decisive action regarding 
the coal trade which common-sense dictates. The 
facts are plain. The troubles are large. The situa- 
tion is‘dangerous. But the solution of the problem, 
or problems, is comparatively simple. At all events, 
the cause for Government action seems to us to be 
perfectly clear, and we earnestly urge our already 
over-harassed statesmen not to waste time splitting 
hairs, but to clear away the coal-mining difficulty 
by immediately suspending the Mines’ Eight Hours 
Act, by appealing to the miners direct to work their 
hardest, consistent with health and safety, by at 
once arbitrating the wage dispute, and by fixing a 
limit to wartime profits. It would also be advisable 
for the Government or some authority to bring home 
to the miners certain facts regarding wages, prices 
and profits, which have been distorted by some of 
the leaders, so that the men could see the economics 
of their industry in something like a true light. As 
we have frequently pointed out, much of the dis- 
content among workmen is due to misconception 
caused by the exaggerated statements of certain 
labour leaders and Socialist agitators. We do not 
like State interference in labour disputes, and we are 
aware of the difficulties in the way of limiting profits ; 
but these are exceptional times demanding exceptional! 
measures. The coal trade has been allowed to driit 
too near a crisis. The miners have been misled by 
their leaders too long. Something has got to be done 
to remove the sense of injustice they feel through 
being so persistently assured that almost fabulous 
profits are being screwed out of their labour and the 
nation’s needs. 

What are the facts? The miners are asking for 
higher wages, convinced that their employers are 
making such huge profits that the demand is justified. 
At the same time our industries and the public want 
more coal. There is a pronounced scarcity due to the 
enlistment of more than 200,000 miners in the national 
services. While this is so — while the colliers want 
more money and the nation wants more coal—the 
Government keeps in force a law which compels the 
men to be idle sixteen hours out of every twenty- 
four, and it permits the Miners’ Federation to en- 
courage a five-days-a-week policy. While workmen 
in many other trades are putting in an average of 
something like seventy hours’ actual work per week, 
which, with eight or nine hours for meal time 
stoppages, makes up a very long week; hundreds of 
thousands of miners are not working more than about 
forty or forty-five hours a week all told. By suspend- 
ing the Eight Hours Act the Government would be 
giving those miners who have been unable to enlist 
the opportunity of displaying their patriotism by 
increasing the nation’s coal supply, at present seriously 
restricted through the heavy enlistments. At the 
same time the men would be free to increase their 
earnings. If the men left in the mines only worked 
one hour per day beyond the legal eight they could 
make good the coal shortage which is hampering 
many of our manufacturing industries and causing 
poor householders to pay something like famine 
prices. The miners could concurrently earn sufficient 
additional wages to cover the increased cost of living 
they complain of. As a class, the miners have proved 
quite as patriotic as any other section of the com- 
munity. If the Government will appeal in a proper 
manner for more coal, remove the limitation of hours, 
promise prompt arbitration on the demands for a 
wartime bonus and new agreements, and will also 
undertake to see that no unreasonable profits are 
made out of the nation’s necessity, the colliers will, 
we have no shadow of doubt, respond read:ly to that 
appeal. 


Explosion of a Rastrick Boiler. 


THE story of a remarkable boiler explosion is told in 
the Board of Trade Report, No. 2349. The accident is 
curious not from any engineering reason, for the boiler 
burst simply and solely from excessive pressure, but 
because it illustrates the weakness of human nature. 
Two men, who knewa good deal about boiler manage- 
ment and were generally recognised as trustworthy, not 
only left undone things which they obviously should 
have done, but did something which all their training 
and all their knowledge must have told them should 





not be done. They made the fatal mistake of taking 
something for granted; they believed a valve was 
open and acted on that belief, with the result that 
eight persons were killed and many injured. We 
repeat the story as a warning to others, but we omit 
names and places. One of those, at least, who erred 
is paying the penalty in bitter remorse and we have 
no wish to pour vinegar into his wounds. 

The boiler was a Rastrick, a circular round ended 
vertical shell, with an internal flue in which the gasws 
from a puddling furnace were burnt. It was one of 
a battery all coupled to a common steam main, 
There is no doubt that it was in good condition and 
quite able to stand the 80]b. pressure for which it 
was certified. By an extraordinary lapse cf judyme\t 
and commonsense it was subjected to nearly double 
that pressure and gave way under it. The story js 
thus told by the Board of Trade Commissioner : 
** The engineer, finding steam blowing from the safety 
valve, tried to stop the steam from escaping hy 
weighting the lever of the safety valve more and move 
until he had added 122 1b. In fact, he added approxi- 
mately the weight of a 9-stone man, and he did this 
without ever looking at the steam pressure gauge or 
taking any steps whatever to ascertain the cause of 
the steam escaping. The fact was that the valve was 
discharging its proper function by allowing an ovey- 
pressure of steam to escape. In this work the 
engineer was assisted by a man of considerable 
experience as an engineman and boiler tenter. Thi 
two together performed this act, which we can onl; 
describe as an act of madness, and, after blockiny 
the escape of steam as much as they could, they wen: 
away quite unconcerned not to await the resul! 
which they might have expected, but (so far as we 
know) thinking they had done their work as satis 
factorily as they could. The engineer said that 
nothing further could be done until the end of the 
week, when the boiler could be blown down and the 
safety valve—with which they thought something 
was the matter—could be seen to. The reasons 
given by both men were that they had looked at the 
steam pressure gauge on another boiler and thought 
a stop valve between the two boilers was open, when 
it was really shut. The engineer did not have long 
to wait, for within an hour of the weights being put 
on the explosion occurred. How any two men who 
had both been connected with boilers for many years 
could have so lost their reason for the time being 
passes our comprehension. The result of the ex- 
plosion was that eight men were killed and seventeen 
more or less injured.” 

After the explosion the stop valve was examined 
and found to be tight shut. It was not usual to screw 
this valve down and both men assumed that it was 
open. Why it was shut or by whom is not known, 
and, in any case, it does not palliate the double offence 
of neglecting to look at the pressure gauge and over- 
loading a safety valve. It seems never to have 
occurred to the men that they were doing anything 
dangerous, so accustomed were they to depending 
upon the valve being open and so used to trusting 
to any other gauge to give the correct pressure for all 
the boilers. Of course they had no right to make 
any such assumption as that the valve was open, 
but a very large proportion of the accidents that take 
place in the world, small and great, are due to some 
pre-conception which warps the judgment. In 
dealing with a dangerous explosive like highly-heated 
water the only safe course is to stick to the rules 
under all circumstances and assume nothing. 








ENGINEERING PROGRESS ABROAD. 


Bolivia. 

In conjunction with the progressive Government of 
Argentina, the Administration of Bolivia is showing much 
commendable enterprise in joining up the two States 
by means of new railway lines. In this connection a 
considerable amount of French capital has been provided, 
mainly through the influences of the President of Bolivia, 
Colonel Ismael Montes, who formerly occupied the post 
of Bolivian Minister at Paris. A sum of £1,000,000 
(25,000,000 francs) was raised at 90 per cent., and with 
interest charges at the rate of 5 per cent. and | per cent. 
amortisation. Practically the whole of this amount is 
being expended upon the construction of the Tupiza-La 
Quaica railway, connecting the Bolivian and Argentine 
systems. The outbreak of the war in Europe has, however, 
seriously interfered with the progress of the work, and both 
South American Governments have found it impossible 
to obtain the necessary constructional material. Several 
conferences have taken place between their respective 
engineering representatives with a view to some mutually 
satisfactory arrangement being arrived at, the last being 
held in Buenos Aires on February Ist. The Argentine 
Government has erideavoured to assist by lending from 
the national railway stores a quantity of material already 
in the Republic and ear-marked for other purposes ;_ the 
provision of this material, however, has provided temporary 
relief only. 

The link to be constructed between La Quaica and 
Tupiza is about 60 miles in length, communication between 
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the two points being at present carried on by means of 
mule trains. There are certain engineering difficulties to 
he overcome, and the cost of construction will be heavy. 
The town of La Quaica lies at a height of some 12,000ft. 
above sea-level, and in order to lessen the cost of construc- 
tion as much as possible the site of the new station and 
other buildings has been shifted two miles from the 
-xisting town. The town of Tupiza, on the other hand, 
is hardly more than 10,000ft. above sea-level, and, there- 
fore, 2000ft. lower than La Quaica. The whole aspect 
of the country suddenly changes from a comparative 
desert to a fertile plain, capable of great agricultural 
development, This railway is by no means the only 
ente rprise now being ¢ earried out in Bolivia. An electric 
railroad is being built from the city of La Paz to Yungas, 
ihe terminal point of the La Paz railway (the property 
of the Peruvian Corporation), a new. survey having 
recently been made and accepted. It is intended to pro- 
jong this line to the port of Pando. On the first of January 
last a small but important line of railway was opened 
upon the Tarejira branch of the Corocoro system. New 
waterworks are to be constructed at Aquilo, the capital 
of the province of Campero, and a preliminary survey has 
heen made for a new railway line between the town of 
Potosi and the important commercial town—formerly 
the ancient capital of Bolivia—of Sucre. A large thread 
and cotton factory is about to be erected at the town of 
Sara in the province of that name—in the Department of 
Santa Cruz—for which a complete installation of machinery 
and plant will be required. The entrepreneur is Setior 
Don Carlos Melquiades Barbery, to whom British manu- 
fucturers might well be advised to send quotations and 
plans for the equipment of his new factory. An installa- 
tion of cotton-seed oil plant is also contemplated by the 
same concessionaire. 


Chile. 

In ** Engineering Progress Abroad *’ nptes of last month 
some reference was made to the finanvial conditions of 
Chile and its particular bearings upon the several foreign 
contractors who hold concessions from, and are doing 
work for, the Government. There seems, happily, to be 
little question as to either the ability or the promptitude 
of the Government to discharge all financial obligations 
as they mature; and it is satisfactory to learn that no 
cases have arisen where any hardship has been experienced 
by contractors or their agents in this respect. Many, if 
not most, of the payments due to British contractors 
and amounting frequently to heavy sums of money—are 
made through the Chilean Legation in London, from 
whom we learn that such payments, when due, are being 
arranged without any delay taking place. 


Ecuador. 

Notwithstanding the continued financial stringency 
from which the State of Ecuador is suffering, a considerable 
amount of new railway and other construction is being 
carried out. The greater part of the werk is in the hands 
of North American firms. The Curaray railroad, which is 
being built from Ambato to the navigable waters of the 
Curaray river, a tributary of the Amazon. is making good 
progress, and may be expected to see completion before the 
end of the summer. In the meantime, so as to be in readi- 
ness for the traffic which is confidently expected to present 
itself, the contractors are building a large number of cars 
and putting together several powerful locomotives in 
their own well-equipped workshops. Already a small 
private railroad adjoining the Curaray line at a place 
called Naranjito and which is destined to bring to it 
considerable traffic, is completed and fully equipped. 
Hitherto local transportation has been carried on by 
water ; but the advent of the railroad will now cause all 
carrying to be conducted by road, and the whole district 
will benefit accordingly. 

In addition to the railways in hand, the Ecuadorian 
Government has contracted with J. G. White and Co., 
Limited, of College Hill, London, E.C., for the whole of 
the new sanitation work in the port of Guayaquil. At 
one time the carrying out of this undertaking seemed 
likely to go to American contractors also, the utmost 
diplomatic pressure being brought to bear upon the 
Government from Washington to effect the issue ; in fact, 
United States’ authorities threatened to put the port of 
Guayaquil into *‘ Coventry ’’ unless the sanitation works 
were entrusted to an American firm, and this would have 
meant a practical boycott of the only available port in 
the whole of the Republic. Fortunately, however, the 
threat was not carried out, and there seems to be every 
likelihood of the undertaking now proving the commercial 
salvation of the country. The contract with J. G. White 
and Co., Limited, having ! been signed in setae 1913, 
the firm at once got to work and at the present time it 
has a small army of labourers employed, as well as a large 
corps of engineers making plans and surveys. The first 
and most important part of the contract is that devoted 
to the provision of an additional water supply to the city 
of Guayaquil, and for this purpose it is proposed to utilise 
the stream which crosses the railway at mile 60.5, the 
pipe-line being laid on the railway right-of-way. For the 
carrying out of the undertaking an immense amount of 
piping should be required, and it is to be hoped that 
British material of this and other kinds will be employed 
as far as possible. 

Just before the war broke out, the German firm of 
Messrs. Orenstein and Koppel, of Berlin, secured a contract 
from the Ecuadorian Government to build a railway line 
from Huigra to Cuenca. If the undertaking can be 
proceeded with—and it is doubtful whether without the 
active co-operation of United States’ firms this can be 
the case—it will mean a great deal for the Guayaquil and 
Quito railway both during and after construction. The 
whole of the requisite building material must pass over 
the Company’s lines, and subsequent traffic must be 
shared with the new system in generous proportions. 
Unfortunately, the lack of funds has prevented the existing 
railway company from maintaining the track in a proper 
state of repair, with the consequence that breakdowns, 
and even more serious accidents, are of frequent occurence. 
The line, which is 288 miles in length, is, from an engineering 
point of view, one of the most remarkable in the world, 
while it connects Quito, the capital of the Republic, with 
Guayaquil, the only important port in the country. From 
the day of its opening, in June, 1908, the line has been 








worked at a heavy loss, not sufficient revenue being re- 
ceived even to pay the interest upon the bonds. It is 
believed that this constitutes a record in railway working 
in any part of the world. 


Egypt. 

In spite of the financial stringency which is being felt 
in Egypt, as in all other parts of the world at the present 
time, sufficient funds have been, and will be, found to 
complete the important new drainage works at Cairo, of 
which a description has already appeared in the columns 
of this journal. Commenced in 1909, at a time when the 
native treasury was overflowing, the carrying out of the 
scheme, destined to convert both old and new Cairo from 
an exceptionally unhealthy into a thoroughly sanitary 
town, has been carefully kept in the front rank of the 
Government’s general scheme for the improvement of the 
capital. Lord Kitchener, from the time of his assuming 
the post of British Agent, insisted upon the drainage 
scheme being proceeded with; the results of the work 
are now apparent, the undertaking having been recently 
publicly opened by the new Minister for Public Works. 
The scheme has entailed the outlay of some £E2,000,000, 
of which, up till now, about £E1,500,000 has been paid. 
The undertaking is fully expected to prove remunerative 
from the first. and eventually to return the whole amount 
of the original cost to the Egyptian Government. 


Greece. 

Little surprise, but some slight satisfaction, is likely to 
be felt by the several British firms of contractors who were 
invited some years ago by the Greek Government to tender 
for the construction of a new battleship and certain 
torpedo craft, at the results which have attended the final 
entrustment of the contract to German yards. It may 
be remembered that in February of 1912 no fewer than 
ten eminent British contracting firms, in addition to tour 
French, three North American, two Italian, one Austrian 
and three German, tendered and submitted elaborate 
plans for the construction of one cruiser, four destroyers 
and six torpedo boats, intended for the Hellenic Govern- 
ment. Among the first-named were to be found the 
firms of Messrs. Armstrong Whitworth and Co., Limited, 
Newcastle-on-Tyne ; Beardmore and Co., Limited, Glas- 
gow ; Cammell, Laird and Co., Limited Birkenhead ; the 
Fairfield Shipbuilding Company, Limited, Glasgow ; 
Vickers, Limited, Barrow-on-Furness, and others. Many 
of these took infinite pains to assist the Greeks in their 
efforts to improve the effectiveness of their navy. Not- 
withstanding the almost certain prospects which, at one 
time, existed of the contract going to a British yard, the 
powerful influence of the Prussian Crown Princess—now 
Queen—Sofia, a sister of the German Emperor, proved 
too strong, and the work was given to the German Vulcan 
Works, of Stettin. When questioned suhsequently as to 
the reason for discarding the British bids at the last 
moment, M. Nicolas Stratos, the Minister of Marine, 
declared that the Government had been actuated entirely 
by the promise made by the Vulcan Works that the 
battleship, at least, should be delivered “in record time,” 
while British yards could not promise delivery in less 
‘than eighteen months or two years.’’ The result is now 
seen in the German yards having the contract for the 
battleship—the Salamis—cancelled. As a fact, no great 
effort was made by the Teutonic firm to carry out its 
obligation, the one desire to defeat British contractors 
having alone been kept in view. This once effected, the 
execution of the order to time was deemed of little conse- 
quence. 


Peru. 

A very remarkable hydro-electric plant has now been 
completed at the famous copper-producing mine of Cerro 
de Pasco in Peru, an undertaking which was begun 
in July of 1912 and almost finished by December of last 
vear. This plant is considered.to be the highest in the 
world, standing as it does at an elevation above the sea 
level of 12,000ft. Its product is_carried to the greatest 
elevation yet reached by any long distance high tension 
transmission of electric energy, and, in capacity, it takes 
rank as the largest development of its kind in any West 
Coast station from Mexico to Chili. The generating plant 
is situated at Oroya, 1 kilom. distant from the railway 
station upon the Central system belonging to the Peruvian 
Corporation (an English-owned undertaking, whereas the 
Cerro de Pasco mines and branch railway are the property 
of North American capitalists), and all the machinery is 
contained in a reinforced concrete building 120ft. long by 
45ft. llin. wide. The equipment of the whole installation 
is remarkably complete ; the total weight of the machinery 
and material employed, excluding lumber, cement, &c., is 
said to exceed 3500 tons. All the materia] used had to 
be carried by railroad to a height of 12,000ft. above sea- 
level, and practically all of the 10,000 barrels of cement 
used were similarly transported. 
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Text-book on Wireless Teleyraphy. By Rupert Stanley, 
B.A. London: Longmans, Green and Co. Price 7s. 6d. 
net.—We gather from the preface that the object of this 
book is to help amateurs and students attending classes 
with the object of becoming wireless operators to under- 
stand the fundamental principles of radio-telegraphy. 
As an electrical instructor the author has found that most 
elementary books available are either hopelessly out of 
date or not at all adapted to the elucidation of the prin- 
ciples of energy radiation. Moreover, in the opinion of the 
author no elementary text-book on magnetism and elec- 
tricity adequately introduces the most important pheno- 
mena applied to radio-telegraphic circuits, such as self- 
induction, mutual induction, oscillatory circuits, and the 
true significance of magnetic or electric lines of strain 
in the all-pervading ether. For these reasons Mr. Stanley 
has written the present volume. In the opening chapters 
the subject is approached by demonstrating its place in 
the natural order of things and its intimate relation to 
other branches of science. The electron theory has been 





used, and on it has been based all theoretical considera- 
tions, the author believing that this theory, modern, 
simple, direct, and well-established, will present fewer 
difficulties than the vague fluid theories which it has 
replaced. On the whole we think that the book will meet 
the requirements of the class of reader for which it is 
written. It is certainly much clearer than many so-called 
elementary books that have come before our notice. 


Business Prospects in Russia. By A. T. Stewart. 
London: Francis Hodgson. 1915. Price 4d.—In this 
monograph the author deals quietly and sensibly with 
the development of foreign trade; there are no philippics 
and none of the exaggerations about the desperate straits 
of British trade which have brought discredit on most such 
books in the eyes of British traders. Mr. Stewart is 
thoroughly practical. He indicates what a huge market 
Russia, with a population numbering one-twelfth of the 
inhabitants of the earth, offers, and gives sound hints 
on how to get into that market. He lays stress upon the 
desirability, even necessity, of knowing the Russian 
language; points out that “‘ commercial travellers must 
penetrate into the interior of the country and establish 
direct relation with the local dealers.”” They must have 
catalogues written in Russian and priced in roubles for 
delivery on the spot; he urges co-operation amongst 
manufacturers in their representation, touches upon 
credit systems, gives particulars about the acquisition of 
trading licences, which are absolutely essential and cost 
from £50 a year for wholesale dealers down to about £20 a 
year for retailers; deals with the question of book-keeping, 
which must by law be conducted in a special manner, and 
lays stress on the important place held by trade fairs in 
Russia. From this very brief outline it will be understood 
that the essay is thoroughly practical. We trust it will 
fall into the hands of very many of our manufacturers 
and merchants. 


The Mechanical Design of Generators. By R. Living- 
stone. London: The Electrician Printing and Publishing 
Company. Price 9s. net.—There is no scarcity of books 
on the design of electrical machinery, but very few deal 
in an adequate manner with the mec shanical side of the sub- 
ject. Mr. Livingstone, however, has for some years past con- 
centrated his attention on the mechanical side of dynamo 
building. In this book he provides much useful informa- 
tion. He considers, among other things, pulleys, gearing 
and couplings, rotor hubs and plates, shafts and bearings, 
stator frames, stresses in rotors, poles and end clamps, 
field coil supports, rotor bodies, cylindrical rotors, and 
general details. Considerable attention is paid to the 
design of high-speed rotors. We know of no other volume 
that deals with the mechanical design of electric genera- 
tors in such a complete manner, and we should say that 
designers and draughtsmen will find it a valuable help. 
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switch has been operated the self-acting control panel 


PRESS BUTTON CONTROL FOR AN ELECTRIC performs all further operations automatically, the motor 


TRAVERSER. 


being accelerated and retarded and reversed without 


THE control of electric motors can be considerably | Jetks. The main circuit is always made and broken by a 


simplified by the use of the press-button control system, 
and within the last few years it has been applied to motor- 


circuit breaker on the control panel. It is fitted with 
magnetic blow-out gear and carbon contacts, and can 


driving many kinds of machines. At a Clydeside wharf | therefore open and close the circuit continuously without 
the Igranic Electric Company, of Bedford, has fitted the | Sustaining damage. 


system to an electric traverser with very beneficial results. | 
[he motor and control gear are mounted on the traverser | 


—see ahove—and the current is collected from overhead by 
a trolley collector The control gear consists of an auto- 
matic panel—Fig. 1—a small reversible master switch— Fig. 
2—and some tappet limit switches, the number correspond- 
ing to the number of railway tracks to be served. Every 
movement of the traverser is controlled by the switch 
shown in Fig. 2, which is mounted in the driver’s cabin, 
and it is so constructed that any mistake the driver may 
make cannot result in damage to the electrical equipment 
nor to the traverser. When the handle of this switch is 
in the centre position the current is cut off. Studs on 


either side of this position correspond to the roads served | 


by the traverser. 

There are also at the end two “inching ”’ 
which enable the traverser to be “inched” in either 
direction. To start the traverser, all the operator has to 
do is to move the switch handle to the left or right accord- 
ing to the direction he desires the traverser to travel in, 
and when the handle is opposite the stud or button corre- 
sponding to the desired road he presses the handle against 
the face of the switch. A projection on the switch handle 
then depresses a button. The control panel—Fig. 1— 





= 


* 
* 
- 
* 
s 
= 
* 
x 
= 








Fig. 1—CONTROL PANEL 


is then brought into action in the usual way and the motor 
is started, acceleration being perfectly uniform, and 
finally full speed is attained. Just before the traverser 
reaches the road at which it is to stop, a tappet switch, 
carried below the traverser, engages with a tappet pro- 
jecting from the side of the track. This causes the motor’s 
speed to be reduced so that when the traverser approaches 
the road it is travelling very slowly. At the stopping 
point the tappet switch engages with a second tappet and 
the motor circuit is then opened by a circuit breaker on 
the automatic panel. The brake is applied automatically 
and the traverser is brought to rest exactly opposite the 
road, the rails on the latter being in line with those on 
the traverser. 

In cases of emergency it is possible for the operator 
by making use of the emergency stop button in the 
“off” position of the switch to stop the traverser at any 
point in its journey. To do this he has only to return the 
switch handle to the central position and to press it 
against the emergency stop button. When once the master 


positions | 





The various parts of the controlling apparatus are 
interlocked, thus compelling all operations to take place 
|in their proper sequence. In the event of the supply 
| pressure failing, the motor is brought to rest, and when 
| the supply is renewed it will not restart until the operator 
| manipulates the master switch. There is only one over- 
| head wire used in connection with this control system, 
| and that is out of everybody’s reach. There are no con- 
| ductors in the track. Moreover, the only live switch gear 

















Fig. 2—MASTER SWITCH 


in the traverser outside the driver’s cabin are the limit 
switches which are carried underneath the traverser 
where nobody can accidentally come into contact with 
them, but where they can easily be inspected by raising a 
trap-door. 





WAGES AND PROFITS IN THE COAL TRADE. 


(From a Correspondent.) 


Mvcu misconception seems to exist in the public mind 
regarding the coal trade, and as a situation has arisen 
which is likely to call for Government intervention, it 
may not be amiss to set out a few facts and figures relative 
to wages and profits in this industry. There is a common 
belief that coalowners make abnormal profits, and it is 
this idea which is at the bottom of the miners’ movement 
for increased wages. It is frequently said that coal for 
which consumers pay anything from 20s. to 40s. per ton 
is raised by the colliers for about 2s. For many years 
the Socialist press and party have singled out the coal 
trade as an example of capitalist extortion, declaring so 
often that the poor miners produce coal for about 2s. a 
ton, that this has come to be generally accepted as the 


fact, and now that coal is at something like famine prices 
there is a great outcry against the coalowners. Now, 
here we have a striking example of the fallacies, not ;,, 
say falsehoods, which form the stock-in-trade of Socialis; 
agitators, and do so much to stir up discontent ayi| 
provoke strikes. 

What are the facts? To get at the exact average «; 
wages and profits per ton is, of course, impossible ;— }):1 
we can get near enough the mark of accuracy for 4|| 
practical purposes of public interest, and we venture +, 
say that if the Government, or some high authority, 
would undertake to have the facts revealed and broug! 
home to the miners, there would be very little talk of 
coal strike. It is just because the men are so misinforme | 
by their leaders regarding coalowners’ profits that th 
are so discontented, and it is misconception on the part « 
the general public that leads to such widespread sympat}, 
with the miners even in their most extravagant mov 
ments. What foundation is there for all this wild ta 
about greedy capitalists wringing huge profits out of coal 
What justification is there for the Socialist contenti: 
that if the Government would nationalise the min 
higher wages could be paid, lower prices could be charge: , 
and there would still be left a great margin of profit fi 
the State ? 

Before dealing with the present abnormal condition 
let us try to strike an average for, say, the last seven year 
Our output of coal in 1913 was 287} millions of ton 
In the production of that coal about 1,050,000 worke: 
were employed. It will thus be seen that the output wa 
less than one ton per man per working day. If, therefor 
the Socialist statement to the effect that miners raise cou 
for 2s. a ton is true, it follows that these men work fo 
an average wage of 2s. per day, or 10s. per week of fiv: 
days. The facts have only to be put in this plain mann: 
to destroy the Socialist fallacies. If the miners’ wage 
averaged only 30s. per week the labour cost would be 6s 
per ton—three times as much as the Socialists have fo: 
years been telling the public is the cost of raising coal! 
It is within the mark to say that spread over the last 
seven years, the average wages cost of our coal has bee: 
6s. 4d. per ton. 

Now, what has been left for profit ? The average pit 
mouth price of our coal has been just round about Ss. 6d 
per ton. Here it must be observed, by the way, that any 
thing from 10 to 30 per cent. of the output of our mines 
is small, or inferior, coal, which is not marketable. Now, 
between the wages cost and the selling price we have had, 
prior to the war, a margin of about 2s. 2d. per ton. From 
this we have to deduct royalties, rents and rates, the costs 
of props, horses and their food, rails, lights and general 
stores, sales commissions, management expenses, com 
pensation and other items before we can get at the net 
profits or dividends. We have it on the authority of a 
Royal Commission, of the Treasury officials, and of the 
Chancellor of the Exchequer, that what are called royalties 
average 6d. per ton. Here it may be pointed out that 
much misconception exists regarding mining royalties. 
These are not really royalties paid in respect of working 
the coal, but payments for the out-and-out purchase of 
the mineral, for rents for surface plant, for wagonways 
and damage to land, &c. If the Government nationalised 
the mines it would have to pay royalties pretty much the 
same as the colliery owners have. But that by the way. 
Deducting this 6d. for royalties, we are left with Is. 8d. 
per ton. As general expenses under such headings as are 
mentioned above will average well over Is. per ton of coal 
raised—say, Is. 2d.—we are only left with about 6d. per 
ton as net profit. As a matter of fact, a detailed examina- 
tion of all the facts and figures available, including the 
income tax returns, goes to show that the actual average 
profits on coal mining, spread over a reasonable period 
of years, work out at just about 6d. per ton. As the 
capital invested in the industry averages, roughly, 10s. 
per ton of annual output, it will be seen that a net profit 
of 6d. ver ton equals 5 per cent. per annum. Is that 
extravagant ? 

To put the matter plainly, it may be said that for every 
penny taken in dividends by colliery shareholders our 
miners are paid a shilling in wages. That is within the 
mark. What Mr. D. A. Thomas showed the other day 
viz., that for every shilling taken by the shareholders in 
his company the workmen were paid 14s. in wages—may 
be taken as quite a typical case. Even for the three months 
—December, January and February—the average price 
of Northumberland coal at the pitmouth was only 
9s. 3.87d. per ton. That was proved by special ascer- 
tainment by competent accountants. It has also been 
shown that. in the case of a typical South Wales coal com- 
pany the concession of the demand now made by the 
miners would take more than three times as much as is 
being paid to the shareholders in dividends. In spite of 
these facts, which have been brought to the special notice 
of the miners’ leaders, some of these leaders are assuring 
the men and the public that the coalowners ought to ad- 
vance wages not merely by 20 per cent., but by 40 per cent. 

Now, what about the war conditions ? Taking first 
the ordinary pitmouth price as 8s. 6d., and allowing for 
the unmarketable coal, we shall see that at least 10s. per 
ton, on the average, is required for the coal that is market- 
able. To that must be added, in ordinary times, between 
6s. and 7s. per ton for carriage from the Midlands to 
London by rail, and very nearly as much from the North 
by water. Then we must allow about a shilling for 
wagons, between sixpence and a shilling for labour at the 
depots, loading, and so forth ; two shillings or two shillings 
and sixpence for carting, and then there are office expenses. 
Thus there is no great mystery about a selling price of 
20s. or even 25s, per ton in the ordinary way. Now, 
with regard to the abnormal conditions prevailing at 
present, it must be observed that it is only the “‘ free” 
coal—a small proportion of the total output—that is 
subject to specially high prices, as anything from 60 to 
90 per cent. of the colliery outputs was contracted for 
before the war broke out, at prices based upon normal 
conditions, if not in anticipation of expected depression. 
Now, in respect of all the coal, both contract and free, the 
coalowners are having to pay very nearly 100 per cent. 
more for their timber, nearly 50 per cent. more for horse 
feed, and with 200,000 of their best men on national 
service they are left with an altogether undue proportion 
of aged and more or less inefficient workers to claim the 
statutory minimum wages, which practically are payments 





beyond the value of the coal won by these men. Cost of 
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production is thus substantially increased. Then there 
are extra costs of transit and delivery. in many cases 
coal which before the war could have been sent to London 
for five or six shillings per ton by ship has now to go by 
rail at something like twice that cost. A shortage of 
wagons, Owing to military requirements, has also to be 
contended with, the hire for trucks having gone up from 
one shilling to as much as 3s. per ton, and it has often 
taken twice the usual time to do the journeys. Where, 
then, are the huge profits so loudly talked of by thoughtless 
people ? 








ELECTRICALLY-DRIVEN PLANING MACHINE, 


THE accompanying engraving represents a twin rack- 
driven planing machine with a table 25ft. long and 9ft. 
wide, which has recently been constructed by John 
Hetherington and Sons, Limited, Manchester. The bed 
is of the box type, 38ft. long, and the table is carried on 
treble slides, the two outer slides being of the V pattern 
and the centre slide flat. In each slide roller lubricators 
are provided. As will be observed, two tool boxes are 
mounted on the cross slide, each having its own teed 
screw, and one on the front upright. The width between 
the uprights and the maximum height under the cross- 
slide is 10ft. The driving power is derived from a 42 horse- 
power electric motor of the Lancashire Dynamo Com- 
pany’s design, with generator set and supplementary 
motor controlled by a reversing switch for adjusting the 
position of the cross-slide. The machine is also fitted with 
the Lancashire Dynamo Company’s accelerator control 
for the quick movement of the table, the speed of the table 
being variable from dead slow to 60ft. per minute on both 
the cutting and return strokes. The whole of the driving 
gear and racks are of steel, machine cut, and the machine 
weighs about 97 tons. 

A noteworthy feature of the general design of the 
machine is the departure which Messrs. Hetherington 
have made in connection with the design of the upright 
side members. In these it will be observed that the straight 
lines in the backs of the uprights have been replaced by 
curves in accordance with the prevailing custom in this 
class of machine. The effect is certainly pleasing to the 
eye, and the extra metal which the change introduces 
gives an apparent increase in rigidity. 








ROYAL ENGINEERS. 


Tue Ist London Divisional Engineers have recently 
enlisted a large number of recruits as a result of the 
special efforts put forth, but further men are still required 
for both Field and Signal Companies in the third line forma- 
tions. Men urgently required are those connected with 
the building constructional trades, bricklayers, carpenters, 
harness makers and saddlers, blacksmiths, wheelwrights, 
shoeing smiths, telegraphists, electricians, instrument 
makers, telephone operators, and men accustomed t 
horses. The Ist London Field Company has received 
very high praise for its work in France, the men having 
carried out their special work of preparing defence works, 
making temporary roads, bridging streams and water 
channels, cable laying and the establishment of field 
telegraphic communications, &c., under very hazardous, 
hard and trying conditions. 

It is desired that the men coming forward for the new 
companies shall maintain this splendid reputation for 
skill in work, individual pluck and collective enterprise. 
The need for skilled men is great, and, of course, the pay 
is proportionately higher than in most other arms of the 
service. A fully qualified carpenter can earn up to 45s. 
a week whilst in London, and 33s. 6d., plus the usual 
children’s allowances, whilst at camp. Full particulars 
can be obtained by application, personal if possible, to 
Headquarters, 10, Victoria Park-square, Bethnal Green, 
N.E., or to the Branch Recruiting Office, 451, Edgware. 
road, W. 








A PELTON WHEEL FOR HIGH PRESSURE. 


To the order of a firm in India, Mr. Percy Pitman, of | 
Victoria-street, Westminster, is constructing a large 
single-runner water-wheel of improved design. The | 
buckets, as the accompanying drawing shows, are of asome- 
what peculiar shape, the idea being to obtain the highest 
possible efficiency. They are made of toughened cast 
steel, and are ground accurately on the internal surfaces. 
At one end of the needle is a powerful spring, which nearly 
balances the needle thrust in all its working positions, 
thus enabling the governor to regulate the water supply 
with little effort. A self-closing relief valve, operated by 


25, 


the governor, prevents shocks occurring on the pipe line. 
In the governor itself several improvements are embodied. 
One driving 
The 


There are no floating levers and no air vessel. 
pulley serves for the oil pump and governor head. 





merely bite off small mouthfuls of steam, imprison it in successive 
closed cylinders, and expand it just as slowly and deliberately 
as the pistons will permit. But there are no closed spaces or 
pistons in a turbine, once the stop valve is opened there is a 


| clear run to the condenser through myriads of passages, and 
| the steam will fly through at a speed fixed by the immutable 


laws of nature, whether it is an ounce er a ton. To increase 
the power, and reduce the speed, we must not only provide a 
sufficient number of openings in the first ring of blades, but we 
must also provide a large numbér of successive rings of blades, 
increasing in size to allow for expansion, and in order to extract 
the last ounce of energy from the steam particles before we 
allow them to escape. It means increasing the size, and, there- 


| fore, the weight of the turbine, and that cannot always be con- 
| veniently done. 


In short, we sometimes reach a point where, 
if the turbines are to revolve slow enough for practical use, 
they would have to be made so big and heavy that they would 
sink the ship. On the other hand, if it is decided to keep down 
the size of the turbines, and run them faster, the propeller 
would have to be made so small, and would revolve at such a 
tremendous “ Jick,”’ that it would merely tear a hole in the water 
—the blades would lose their grip—and the propulsive effect 
would be practically nil. For vessels of high speed, 20 or 30 
knots or over, the turbine may be connected direct to the pro- 
peller shaft, and results can be attained equal or superior to 
the best reciprocating engine practice. In fact, when we get 
beyond speeds of 25 knots, which is about the practical! limit 
for reciprocating engines, the turbine rapidly overhauls the 
reciprocator in all-round efficiency, and has driven it completely 


' off the field, as in all modern war vessels, where high speed is 


a paramount consideration. 

But if we take the merchant steamship tonnage of the world, 
it will be found that only about 2 per cent. of it comprises 
vessels of over 20 knots. The remaining 98 per cent., including 
ocean-going tramps and intermediate liners, are still ‘‘ hacking 
through,” most of them at 10 to 12 knots, by means of the good 
old piston engines. The limit of economy has long ago been 
reached in these engines by quadruple and even quintuple 
expansion, to say nothing of super-heaters, feed heaters, and 
patent packings. It was therefore high time that the marine 
engineering faculty turned its attention to the question as to 
how the steam turbine, which had so revolutionised the per- 
formances of high-speed vessels, could be adapted for use in 
this vast fleet of steamers, which come below the 20 knot line. 


| This includes some 1500 new vessels built annually, totalling 


about 3,000,000 tons, so that the matter is well worth considera- 
tion. Obviously some form of gearing would be required to 
link the naturally fast-running turbine to the large, efficient, 
slow-turning propeller. In view of the large powers to be 
transmitted, great importance was attached to the strength of 
the gear wheels, the size of the teeth, and various methods of 
carrying the gearing in shock-absorbing frames, or even providing 
the wheels with built up or laminated flexible teeth. When 
gearing was first proposed, old engineers shook their venerakle 
headg in fear and doubt as they recalled the geared engines of 
half a century ago, and remembered the numerous troubles 
and breakdowns of those early days. But here was quite a 
different problem. The first marine engines were ponderous 
and slow, making only 10 or 20 revolutions per minute, and 
had to be geared up to suit the propeller. The steam turbine, 
running at 2000 or 3000 revolutions per minute requires to 
be geared down, and that makes all the difference. Moreover, 
the old gear wheels had to be built up with large wooden teeth 
morticed into the rim, carefully shaped and trimmed and fitted 
by hand. To-day we have machine tools of the utmost precision 
that not only cut, but actually generate the theoretically correct 
form of the teeth to within a thousandth of an inch error. The 
original inventor and perfector of the marine steam turbine 
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PELTON WHEEL FOR HIGH PRESSURE 


compensating device is entirely separate from the governor 
sleeve and has no connection with floating levers. The 
pilot valve is inside the piston and is compensated by the 
movement of the servo-motor piston. 

When working under a head of 850ft. and at a speed of 
275 revolutions per minute, the wheel is to develop 3200 
brake horse-power. The pitch diameter of the runner is 
7it. lin. and the nozzle diameter 5jin. Mr. Pitman has 
guaranteed that it will be safe to run the wheel at twice 
its normal speed, and that the efficiency under ordinary 
conditions of working will not be below 80 per cent. 








GEARED MARINE STEAM TURBINES. 


Mr. J. Hamiuron GIBSON read a very interesting paper before 
the members of the Foremen’s Mutual Benefit Society of the 
Birkenhead and Liverpool District recently. ; 

He said, in the course of his paper-—The steam turbine, 
excellent as it is in many respects, especially for large powers and 
high speed vessels, has certain well-defined limitations. It is 
a grand motor at full speed, but its efficiency falls off very rapidly 
if for any reason it is slowed down. Then it becomes what is 
popularly known as a “steam-eater.”” When once the stop 
valve is opened the steam rushes through the turbine at a speed 
averaging 1000ft. per second, or 700 miles per hour—a hurricane 
is a gentle breeze in comparison. And if the turbine is to make 


the best use of this steam, it must revolve at such a speed that 

the circumferential velocity of the blades is not less than half | 
the steam speed. ‘ 
will not move an inch slower on that account; in fact, it gets 
through the turbines all the faster, because there is less of it 
to crowd through. 


No use closing down the throttle, the steam | 


To slow down a reciprocating engine, you 


took little or no part in the paper battles of the gearing. Sir 
Charles Parsons is not the man to advertise his ideas “for 


daws to peck at ’’ before he has demonstrated the facts to his 
own satisfaction. How did he proceed ? Whilst the contro- 
versy was raging he quietly bought an old tramp steamer, 
removed the triple-expansion engines, and fitted in their plac« 
a set of geared turbines. Nothing else was altered—same 
boilers, same shafting, same old propeller even, running at 
about 70 revolutions per minute, and giving a speed of about 
9 knots. A typical tramp. A toothed wheel, 8ft. 4in. diameter, 
was fitted in the original shaft, and gearing into this wheel 
were two pinions 5in. diameter, that on the starboard side 
being driven by a high-pressure turbine and the port pinion 
by the low pressure turbine. The turbines ran at about 1400 
revolutions per minute, the gear ratio being thus 20 to 1. 
It will be well to compare the performance of this vessel—the 
Vespasian—with the results obtained with her original triple- 
expansion reciprocating engines :—(1) Twenty-five tons’ weight 
of machinery was saved ; (2) under normal full-speed steaming 
conditions an increased speed of 1 knot was obtained, with the 
same coal consumption ; (3) at 65 revolutions per minute the 
saving in coal amounted to 15 per cent., and at full speed, or 
70 revolutions per minute, the saving was 19 per cent. ; (4) this 
means that for the same power only five-sixths of the boiler 
power is needed, or, in other words, one boiler out of six could 
be saved—no small achievement. How does it come about 
that we can get the same power and energy out of the imprisoned 
demon in a small enclosed cylinder, as we used to get from a 
mighty engine with its great cranks, connecting rods, and 
pistons ? It’s alla matter of speed. __ 

The great point to keep in mind is this, and the late Robert 
Humphries used to lay great stress on it whenever he was asked 
to add any complication to his engines, which, in his opinion, 


| reduced their simplicity without adequate return—that the 
| main and sole object of any engine, however big and powerful, 
| is merely to revolve a certain shaft and turn a propeller so many 
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times a minute, and that, other things being equal, we get the 
same horse power from a 3in. shaft revolving 3000 times a 
minute as we do from a 12in, shaft making 50 turns a minute. 
Now, the essence of the design of a geared turbine installation 
may be stated thus. A vessel of a given size and speed is best 
propelled by a screw of a certain diameter revolving at a certain 
number of revolutiorS per minute. Then, according to the 
weight and space that can be allowed for the machinery, we 
can design a set of turbines that shall revolve six times or twenty 
times as fast as the propeller, and introduce pinions and gear 
wheels to correspond. ‘The beauty of the arrangement is that 
we are free to choose the best speed of rotation for the propeller 
and at the same time the most efficient speed of rotation for the 
turbines, Another great advantage is this, that the speed of 
the ship can be reduced considerably if uired, without ad- 
versely affecting the efficiency of the turbines, which, of course, 
means economy in fuel consumption. These turbines are con- 
nected direct to the propeller shaft, they never, or hardly ever, 
revolve fast enough to give the best economical results, and 
their efficiency fails off rapidly as the vessel reduces speed. 
The first thimg that strikes one in the geared turbine is the 
remarkably small pitch of the teeth. The majority of engineers 
imagined, and naturally so, that enormously strong and heavy 
teeth would be required to transmit the enormous powers in 
modern ocean liners, amounting to some 15,000 horse-power 
per shaft in some cases. The normal standard pitch for all 
large powers is only .583in.—less than gin.—which means that 
the teeth are less than ,;in. thick. This fine pitch, as we have 
seen, conduces to smooth running ; but it is imperative that the 
wheel and pinion bearings should be most rigidly held at the 
absolute right centres, and the standard of workmanship must 
be the highest attainable. The correct geometrical form of 
tooth has received very careful consideration, and the standard 
form for all gears is now an involute—as opposed to the cycloidal 
—shape, with a short addendum and large radii in the roots to 
conserve the strength of the teeth. The involute form enables 
all gears to be cut with the same standard hob, and ensures 
that all wheels and pinions, of whatever size, shall gear together 
correctly. Moreover, if it is desired to vary the oil clearance 
between the teeth by opening or closing the wheel centres a 
few thousandths of an inch, this can be done without affecting 
the efficiency of the gears in the slightest degree. It may be 
taken as an axiom that if the gear wheels and pinions are abso- 
lutely concentric, are cut absolutely true, are fitted up with 
absolute correctness both as regards centres and parallelism, 
and are, of course, properly lubricated, the gears will run at 
all speeds and powers in dead silence. The earlier gears were 
admittedly imperfect, and therefore the noise was distinctly 
in evidence, sometimes rising to a continuous droning note, 
particularly if the teeth were fitted too close, with little or no 
oil clearance. 

When a turbine is connected directly to the propeller shafting 
no thrust block is required, as the steam, pressing aft on the 
turbine blades, is balanced by the propeller thrust pressing for- 
ward. But a geared turbine is not connected direct to the 
propeller shaft. Its spindle terminates in a claw-coupling on 
the pinion shaft. The geared turbine must therefore be inde- 
pendently balanced, just like a turbo-dynamo, and this is 
accomplished in the usual way by balance cylinders on the 
rotor, all self-contained within the turbine casing. We must 
provide separately for the propeller thrust, by fitting the usual 
thrust block secured firmly to the ship’s keelsons. 

Thrust blocks of the sector type were fitted in our two-geared 
turbine vessels recently completed for the passenger service 
between Buenos Aires and Monte Video. When the first boat 
went on trial there were not wanting Jeremiahs who foretold 
dire disaster. The idea of attempting to run vessels of 5000 
horse-power on a single-thrust collar! But for once the pro- 
phets were mistaken, the end justified the means, and these 
blocks ran from the very first without the slightest trouble. 
Only the other day I saw a report form the engineer of one of 
the boats on her voyage to the River Plate. He said, ‘* Thrust 
bearings ran quite cool, with the chill not off.” I think it may 
be said that all future geared-turbine jobs will necessarily be 
fitted with the “ Michel” thrust, and I see no reason why it 
should not apply equally well for reciprocating engines now that 
the principle is established ; but here again it will take time, 
probably years, to persuade superintending engineers that the 
old-fashioned multi-collared thrust block has at last been 
superseded by something better, and that the “ Michel ° thrust, 
like the geared turbine has come to stay. 

It has taken shipowners a long time to make up their minds 
to adopt geared turbines in long distance ocean-going Lners. 
The pioneer vessel Vespasian ran her demonstration voyages 
from the Tyne to Rotterdam as far back as 1909 but it was 
less than two years ago when the first order for a geared turbine 
ocean liner was placed. Now most of the big companies are 
having geared vessels built and already the Cunard Company’s 
Transylvania has made one or two eminently successful voyages. 
There is always a tendency among shipowners to“ wait and see ” 
and when they see that their rivals are able to run vessels as 
big as their own on 15 per cent. to 20 per cent. less coal with a 
smaller engine and stokehold complement and can carry more 
cargo, they will not be slow to follow suit. Moreover, as com- 
pared with a triple-expansion job, the weight of machinery is 
10 to 12 per cent. less, whilst the saving in space occupied is 
about 25 per cent. It may be considered by some very un- 
sportsmanlike, but the geared turbine engine has set itself 
resolutely against the practice of “racing.” It doesn’t matter 
how light the ship, or how rough the sea, whether the propeller 
ix revolving in the water or whisking in mid-air as the vessel 
throws her stern up, there is no appreciable variation in the 
revolutions, and the life of the tail shaft and the comfort of all 
on board is inereased in consequence. We can therefore predict 
with confidence a boom in geared-turbine steamers for ocean 
trattic before we are very much older ; and it behoves all enter- 
prising shipowners and shipbuilders to be in the swim. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, April 14th. 

STEELMAKERS are not figuring on any early increase in 
production, which in the case of the Steel Corporation 
is 70 per cent. of theoretical capacity and 10 or 15 per 
cent. less in other plants. The great concern has now 
about five months’ work ahead at present rate of produc- 
tion. The construction under Federal supervision of a 
26,000,000 dols. railroad in Alaska will in due time help the 
market. The at present remote possibilities of peace in Mexico 
would open a field for various mill supplies. The latest report 
of railway earnings of the 227,175 miles of United States rail- 
ways for February show an increase in net earnings in a year 
from 38,000,000 dols. in round figures to 50,000,000 dols., and 
an increase in net revenue per mile from 169 dols. in the same 
period to 219 dols. These favourable figures increase the proba- 
bilities of greater railway expenditures in the not remote future. 
With the addition of this long-absent factor in the steel situation, 
it is not difficult to see a probable equalisation between produc- 
tive capacity and consumptive demand. The plate mills on 
account of shipbuilding activities are doing much better than 
the structural mills. Rail, locomotive and car orders are light. 
Canadian-made rails are finding increasing favour. European 
export, munition and food orders are large. Stock speculation 
has suddenly assumed very large proportions. Copper pro- 
duction is now nearly back to normal, and under an increasing 
European and domestic demand electrolytic is strong to-day 
at 164. Lake 17}, with a strong upward tendency, production 
being sold months ahead and increased output restricted. 





PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Midland Manufactured Iron Trade 


THE further advance in the marked bar standard 
to £10 10s., previously reported, has been the starting 
point of a fresh upward movement in several other de- 
scriptions of rolled material. The manufacturers of iron 
and steel hoops to-day—Thursday—did a good business 
on ’Change in Birmingham, and for wide strip the offers 
were heavier than could be entertained. lLron angles and 
small rounds were in constant request. Most makers were 
wanting £9 12s. 6d. to £9 15s. for common bars, delivered 
in Birmingham, and £9 15s. was the minimum for North 
Staffordshire and Lancashire crown bars. Not all the 
makers of gas strip were prepared to quote for orders, and 
the only values heard on the market were £9 10s. and 
£9 15s. Hoops were quoted £10 10s. to £11 per ton. 
Puddled bars continue exceedingly dear. No one will 
accept less than £7, and makers whose stocks are not 
very large prefer to hold them rather than accept current 
rates. 


Galvanised Iron. 

There is a further sharp advance in galvanised 
sheets. It is due, not to pressure of demand, but to the 
increasing cost of production. Raw material, both sheet 
bars and spelter, continue to go higher, and manufac- 
turers are feeling the pinch of these inflations on a much 
diminished turnover. Prices are put up by from 10s. to £1, 
the basis for 24 gauge corrugated sheets being made 
£15 f.o.b. Liverpool, while for the home trade the quota- 
tion is £15 10s. Spelter now costs something like £50 
delivered in this district, and sheet bars cannot be bought 
at much under £7 10s. Much of the spelter comes from 
America. Merchants in the Midlands at the present time 
are being offered zinc sheets of V.M. brand made in 
Belgium by Germans, which have arrived in the 
Thames from America. The price is £70 per ton, com- 
pared with £25 before the war. It seems likely that 
America will in the future supply much more spelter 
than hitherto owing to Germany being now out of the 
running. The present production of all the smelters in 
America is, it is stated, not more than 450,000 tons a 
year. The exports for the past few months have averaged 
about 15,000 tons monthly, which is at the rate of 180,000 
tons a year. The home consumption in the States last 
year was over 310,000 tons, well below the average. 
Thus, even on the present much reduced scale of the 
world’s consumption American means of supply are 
getting considerably behindhand, and new works for 
spelter manufacturing purposes will certainly be needed in 
the comparatively early future. It is reported that a 
company is being formed to manufacture galvanised sheets 
at Hamilton, Canada. The Dominion consumption is 
about 68,000 tons per annum, and in 1913 the British 
exports of galvanised sheets to that market amounted 
to 32,198 tons. The capacity of the new works, it is said, 
will be 15,000 tons a year. 


Tin-plates. 


The East Worcestershire tin-plate makers, 
hardly less than those of South Wales, are criticising the 
manner in which American exports of tin-plates are 
improving at the expense of British makers. Several 
instances have occurred recently in which foreign con- 
tracts, which ordinarily would have been secured by 
either the Welsh or the East Worcestershire firms, have 
gone to American makers. That America should be 
obtaining an advantage is not, however, to be wondered 
at when it is remembered that makers of I.C. tin-plates 
are at the present time demanding 17s. to 17s. 6d. per 
box f.o.b. Swansea, while American tin-plates are quoted 
at 14s. per box. It is the remarkable advance in steel 
prices here which has created the present difficulty. Steel 
bars, which were selling before the war at £4 10s. to 
£4 11s. 3d. per ton for Bessemer and Siemens sorts respec- 
tively. being now £7 5s. to £7 10s. This appreciation has, 
of course, been very largely brought about by the absence 
of continental imports. Stamping sheets on the Midland 
market are selling at date at £12 to £12 5s. per ton for 
singles. and black plates £13 to £14. East Worcester- 
shire coke tin-plates are 26s. 6d. per box. 


Pig Iron. 


The break in the Cleveland market has caused a 
certain amount of anxiety lest the fall should be reflected 
in the Midlands pig iron trade. With material and labour 
costing what they do, however, producers are not prepared 
to make concessions. Government work was to-day— 
Thursday—in Birmingham on all sides described as being 
the largest factor of the trade. Foundry pig iron could 
hardly be obtained for any other purposes. Sellers of 
Derbyshire and Northampton pig iron were not willing to 
book more than limited parcels, as further bargains have 
been made with Yorkshire and Lancashire customers. 
For Lincolnshire and hematite iron inquiries were met with 
frequent refusal. Staffordshire forge iron contracts were 
considered at firmer prices only, and for foundry iron 
the demand assumed large proportions. The chief sales 
by the Staffordshire smelters were of part-mine forge iron. 
Foundry iron makers hereabouts, particularly those of 
Derbyshire and some of the adjacent districts, are watching 
with keen interest the effect upon the Scotch and Cleve- 
land foundry iron trades of the prohibition which the 
Government has placed on the export of that class of iron 
from those places to neutrals. It is understood here that 
considerable dissatisfaction exists among the makers most 





nearly concerned at the operation of the order, and a 
North British and Middlesbrough deputation is to wait 
upon the Government to seek for some improvement in 
its working, or, failing this, to ask for the entire removal 
of the order. Export is permitted under licence, but it 
is stated that great delay has hitherto taken place in obtain- 
ing such licences and that in many cases licences have bee: 
refused absolutely. Local pig iron prices are steady, wit! 
little alteration. South Staffordshire common forg. 
realises 65s. to 66s., part-mine 70s., best all-mine forg. 
87s. 6d. to 90s., best all-mine foundry 95s., and cold blas: 
135s. Northamptonshire forge makers quote 67s. 6d. tv 
70s., and Derbyshire brands fetch 69s. to 71s., the prices 
showing practically no variation on the week. 


Steel Trade. 


The stringency in every branch of the Midland. 
steel trade is an pronounced as ever. Sellers quote abov«: 
the Association minima for finished material, and fc: 
special bargains, in which prompt delivery is a condition, 
buyers have to concede almost any price that is aske«. 
This especially applies to half-products. Some purchas: 
are being made trom the United States, but the difficult, 
is to get shipping facilities. American billets are on offc, 
at £7 2s. 6d., delivered in this district, for shipment ii; 
May and June. This compares with £7 10s. for Englis! 
billets, and the price is sufficiently tempting to includ: 
a fair amount of business in 500-ton lots and upwards. 
Several transactions of this description have taken plac: 
within the last week or two. There are marked variation 
in the prices of finished steel rounds, some makers askin: 
from 10s. to 20s. above the figure quoted for iron rounds. 
Producers who were fortunate enough to secure supplie- 
of billets when values were easier are able to give customer- 
some abatement off the maximum quotations. Thx 
official prices for finished steel, which have but small 
relation to the business done, are unaltered on the basis 
of £9 10s. for bars, £9 7s. 6d. for angles, £9 joists and 
£9 10s. to £10 for plain plates. Some steel makers are 
getting as much as £12 for plates when they can give 
early delivery. Urgent inquiries are made for steel 
blooms at £14 per ton. Steel for shell making is in very 
brisk inquiry, and makers are requested to take no other 
contracts. An increased business is offered for sections 
of the descriptions mostly used in rolling stock building, 
consequent on the receipt of some valuable overseas 
contracts for railway wagons. 


North Staffordshire Iron and Steel. 


The tone ef the North Staffordshire market in 
finished iron is stronger. Following last week’s advance 
in the price of marked bars, there has been a decided 
stiffening in the rates for crown bars. Makers who were 
prepared to quote £9 10s. a week ago are now asking a 
firm price of £9 15s., and iron plates are returned at 
from £10 10s. to £10 15s. There is plenty of work for the 
rolling mills, and manufacturers do not seem particularly 
anxious to book lots for early delivery even at the advanced 
prices. The large quantity of pig iron which is being 
consumed locally assists in keeping values firm, and there 
have been some fair outside sales. The position of the 
steel trade is much the same. Almost all the work now 
being done in the district is for war material of some 
description, principally shell steel and parts for transport 
wagons. Prices are firmly held and ordinary customers 
secure delivery with difficulty. 


Raw Material in the Brass and Copper Trades. 


There is still great local anxiety among con- 
sumers of raw material in the brass and copper trades. 
The trouble relates to rolled metal produced in Birming- 
ham, and arises out of what is believed to amount to 
something like an embargo which the Government has 
laid on the sale of metal to the various brass and copper 
metal rolling firms in the city. Supplies in future are to 
be confined to manufacturers employed on war contracts. 
The supposition is that the Government consider that 
all the material will be needed for shell manufacture, but 
it is pointed out by complaining manufacturers that of 
the large attendance which was present at last week’s 
gathering called to meet Lord Elphinstone on behalf of 
Mr. Booth, to receive that gentleman’s instructions, 
probably not 5 per cent. could be regarded as potential 
shell manufacturers. A great number of the firms which 
attended have admittedly no facilities for turning out 
shells, fuses or other armaments, and if the Government 
embargo is maintained some scores of Birmingham 
factories may have to be shut down. Few manufacturers 
in the Birmingham brass and copper trades carry any 
considerable stocks of the metal they use or have facilities 
for the mixing and rolling of it. They are therefore 
dependent upon the raw material manufacturers per se. 
That the position is serious is seen in the circumstance 
that already orders for rolled ‘brass and copper metal are 
being returned to Birmingham consumers, with the 
intimation that they cannot be fulfilled unless a certificate 
is given that the metal is required for a Government 
contract, and circulars have been issued by some of the 
largest metal firms giving notice that they are compelled 
‘to decline and return all orders which are not actually 
for material for his Majesty’s services.”” Now, the capacity 
of the Birmingham rolling mills is far beyond that required 
for military purposes, and it is hoped that an early relaxa- 
tion of the present provisions will be consented to. The 
prospect of supplies of raw material being entirely cut off 
by an edict from the War-office is a serious one, and if 
users of metal are to be deprived of supplies the effect 
must extend far beyond the brass and copper trades. 


Coventry and Armaments. 


An Armaments Output Committee has been 
formed of representatives of the leading engineering firms 
in Coventry. The firms are pledging themselves to use 
every effort to increase the output of war material. The 
Committee consists of Messrs. Percy Martin, Daimler ; 
A. White, White and Poppe ; W. C. Macartney, Ordnance 
Works; A. H. Niblett, Humber; H. Smith, Rover ; 
Vernon Pugh, Rudge-Whitworth; Keegan, Dunlop ; 
A. Craig, Maudsley ; R. W. Maudsley, Standard Motor ; 
and P. V. Vernon, Herbert's. 
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Labour in the Brass Trades, 


On the labour side matters generally in the brass 
trades are exceedingly favourable. Last week the Brass- 
workers’ Association put up a new record for unemploy- 
nent benefit in Birmingham. In times of good trade 
about an average of £50 per week is paid out; in slack 
woasons the disbursement is from £100 to £200. For the 
week ended Saturday last the union treasurer had to find 
hut £2 17s. This on a membership of over 9000. There 

2000 brassworkers coming under the unemployment 

‘ion of the Insurance Act. The union disburses the 
benefits on behalf of the Board of Trade. Its payments 
for last week totalled 4s. 8d. In the sections of metal 
making, strip casting, metal rolling and tube drawing 
a man or boy is on the funds. 


not 





LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
Quieter Feeling. 
THERE was a shade quieter feeling in pig iron, 


the general exception being that hematite was quoted at 
full late rates. There is very little change in other respects. 


There is little or no Scotch iron coming to Man- 
chester. Finished iron and steel call for no particular 
mention. Manufactured copper had a strong upward 


tendency and both sheets and tubes ruled higher. English 


tin ingots ruled lower. 


Quotations, 

Lincolnshire No. 3 foundry, 77s.; Staffordshire, 
75s. 6d.; | Northamptonshire, Derbyshire, 76s.; 
Middlesbrough, open brands, 77s. Scotch: Gartsherrie, 
80s.; Glengarnock, 87s.; Eglinton, 87s.; Monkland, 
sos. 6d.: Summerlee, 85s.—delivered Manchester. West 
Coast hematite, 110s.; East Coast ditto, 107s. 6d.—both 
f.o.l. Finished iron: Bars, £9 15s.; Lancashire hoops, 
£10 L2s. 6d. to £11 2s. 6d.; Staffordshire ditto, £10 12s. 6d. 
to £11 2s. 6d.; sheets, £11 10s. Steel: Bars, £10 5s. 
to £10 10s.; steel hoops, £10 17s. 6d.; boiler plates, £11 ; 
plates for tank, girder and bridge work, £10 to £10 10s.; 
Knglish billets, £7 10s. to £8; cold drawn steel, £15 10s. 
to £16. Copper: Sheets, strips, &c., £100 per ton, small 
lots L1d. per lb.; rods, £100 per ton, small lots 11d. per lb.; 
tough ingots, £89 13s.; best selected, £90 per ton. Copper 
tubes, 13d.; solid drawn brass tubes, 113d.; brazed brass 
tubes, Ll }?d.; condenser tubes, 123$d.; | condenser plates, 
10}d.; rolled brass, 104d.; brass turning rods, I1d.; 
copper wire, Lld.; yellow metal sheets, 104d.; rods, 
l0d. per Ib. Sheet lead, £27 5s. per ton. English tin 
ingots, £167 per ton. 


778.3 


The Lancashire Coal Trade. 


There was not a large attendance at to-day’s 
market. Interest appeared to centre on the miners’ 
demand for a 20 per cent. increase, which it was thought 
might mean a further large increase in the price of coal. 
Although house fuel was not up to last week’s standard 
of demand, prices were fully maintained. Railway com- 
panies were reported as giving better deliveries, which 
may perhaps have a tendency to check demand. Slack 
and engine fuel are steady and favouring sellers, according 
to requirements. Shipping and bunkering coal continues 
brisk. Quotations (nominal) :—Best Lancashire house 
coal, 18s. 6d. to 19s. 8d.; good medium, 17s. to 17s. 10d.; 
domestic fuel, 14s. 3d. to 15s. 3d.; sereened steam coal, 
12s. 6d. to 14s.; slack, 9s. 6d. to Lls. 6d. per ton at the pit. 


Wages in the Engineering Trades. 


The board appointed by the Government to 
settle the deadlock between the engineering employers 
and the several trade unions with regard to the wages 
question made its award last Saturday. The trade unions 
affected included the Amalgamated Society of Engineers, 
the United Machine Workers’ Association, the Steam 
Engine Makers’ Society, the Amalgamated Society of 
‘Tool Makers, the Electrical Trades Union, Patternmakers’ 
Association, and Brassfounders. It may be remembered 
that the demand of the men was for en advance in wages 
of 5s. per week, notwithstanding that the unions and 
imasters had an agreement that the existing rate of wages 
should not be disturbed for a fixed period, of which some 
eighteen months are stillfunexpired. Recognising that 
other trades had received war bonuses to cover the extra 
cost of living due to the advanc€ in the price of foodstuffs, 
however, the employers offered a war bonus of 3s. per 
week, which the men refused to accept. The decision of 
the Government arbitration board has been to grant 
an advance in wages of 3s. per week and the piecework 
rate 7} per cent., the advance to be paid as from the first 
pay day after March 8th last. 


Wages in the Cotton Spinning Trade. 

The workers in the Lancashire spinning mills 
have applied for a war bonus of 10 per cent., and it is 
not surprising in view of the present depressed state of the 
cotton trade that the employers as a body do not feel 
Justified in conceding this request. Individual negotia- 
tions with a number of mills in the Oldham district have 
resulted in the grant of a 10 per cent. bonus to operatives 
engaged in the card, blowing and ring rooms. The mills 
Which have made the concession have about 560,000 
spindles. 


The Engineering Trades. 


Probably 75 per cent. of the total output of the 
engineering shops of this district is now either war 
material or machinery for manufacturing munitions. 
Several of the leading tool makers are working at full 
pressure on lathes to finish shells, and one firm has equipped 
a new works entirely for the manufacture of shell caps. 
Firms such as boilermakers who have presses of a suitable 
nature, are busy on mines and buoys. Locomotive 
builders who were already busy on their regular trade 
have had to delay this kind of work to ‘‘ lend a hand” 
to the forces by the production of guns and ammunition. 
The prospects for the future of the locomotive industry 





are distinctly good. I hear that one of our large lines 
which has always built its own engines has made inquiries 
for a batch of forty locomotives. Motor wagon builders 
are still engaged to their utmost capacity on the pro- 
duction of vehicles for our own forces and the Allies. 
The textile machinery trade, however, is in anything but 
a satisfactory condition, and many of the largest firms in 
this branch have taken up the production of war material 
on a considerable scale. There are others which have not 
the equipment of tools necessary for this class of work, 
but which would be only too willing to make room in 
their shops for shell lathes if the Government would 
provide them. 


Lancashire Engineers and the Whit Week Holiday. 


There can be no doubt of the earnestness of 
Lancashire engineers to give every possible assistance to 
the Government in the production of munitions of war. 
This is shown by the proposal to curtail the Whitsuntide 
holidays. Usually most Lancashire folk ‘‘ play ” during 
the larger portion of Whit-week—which is a custom un- 
known to other parts of the country. This year the festival 
will probably be curtailed to one day—Bank Holiday. 
The railway and canal companies have pointed out to 
manufacturers and traders that, in consequence of the 
great dislocation of traffic consequent upon the movement 
of troops, military stores, &c., and owing to the large 
number of their workpeople who have joined the forces, 
it is desirable to keep the works running during the whole 
of Whit-week for the collection and delivery of goods. 
By so doing the accumulation of goods and empties which 
usually results from the cessation of work in one portion 
of the country only will be avoided. 


Workmen’s Compensation. 


A case of some interest in connection with the 
Workmen’s Compensation Acts was decided in the Man- 
chester County-court on Monday last, when the Court 
amended an application for review and diminution of 
compensation to one to redeem liability by the payment of 
a lump sum of £300 and costs on the higher—B—scale. 
The applicants were Beyer, Peacock and Co., Limited, and 
the respondent was a fitter formerly in the employ of 
this firm who had an eye destroyed while at work in 1911. 
Legal proceedings taken some time ago resulted in the 
award of 17s. 6d. per week to the man. Some time after- 
wards the firm asked for a review of the case, but it was 
held that although the man might be fit for some light 
work his condition was such that he was not likely to 
obtain it in the open market. 


The New Power Station for Manchester. 


Although the Local Government Board some time 
ago placed an embargo upon the raising of new loans for 
municipal purposes during the period of the war, the 
Electricity Committee of the Manchester Corporation 
has still hope that it will be permitted to proceed 
with the first instalment of the proposed Barton Power 
Station, which is ultimately to be the largest in the country. 
The margin of power at present available is so small and 
the load is increasing at such a rate that, unless further 
plant is provided, the Corporation is likely before long 
to be placed in the awkward predicament of being unable 
to meet the calls for current which it is compelled 
by law to provide. Such a state of things would be 
serious enough in ordinary times to the commercial 
progress of the district and would probably result in liti- 
gation. At the present time it is doubly serious, because 
a shortage of power is quite within the bounds of possi- 
bility, and this would materially impede the production 
of war materials, for which there is an ever-increasing 
demand, both from Manchester engineering establishments 
and from many of the textile factories. 


Barrow-1n-FurNEss, Thursday. 
Hematites. 

There is a steady tone to record in the hematite 
pig iron trade of this district. The activity is marked on 
every hand, and to meet the increased demand for iron 
a furnace has been put into operation at the Millom Iron- 
works, where there are now three furnaces blowing out of 
six built, and in the whole district there are twenty-three 
blowing, of which fifteen are in Cumberland and eight in 
Furness, five of the latter being at Barrow. Makers are 
experiencing a full demand for their iron on local as well 
as general home account, and this demand would be heavier 
still locally if steel smeiters could command more labour. 
Prices are firm, with parcels of mixed numbers of Bessemer 
iron quoted at 114s. to 115s. per ton net f.o.b., and special 
brands which are in brisk request are at 125s. per ton. 
Warrant iron is flat at 95s. per ton net cash. The store 
ot warrant iron represents 2475 tons. 


Iron Ore. . 

There is again a brisker demand for iron ore 
both locally and on general account, and raisers are very 
busily employed throughout the district. Prices are 
firm, with good average qualities of native ore at 25s. 
to 27s. per ton, and the best ores are up to 35s. 6d. per 
ton net at mines. The demand for Spanish sorts of 
ore is brisk, and last week two cargoes were discharged 
at Barrow for local use. Other supplies arrived at Work- 
ington and other West Coast ports. This ore is quoted 
at 27s. 6d. to 30s. per ton delivered to West Coast furnaces. 


Steel. 

There is activity in the steel trade, and there 
would be more if the supply of labour was adequate. 
The plate milis are standing idle at Barrow, and from 
present appearances are likely to remain so. The men 
who were working there are engaged in other branches at 
Barrow. The genera] demand for steel is fairly good. 
Heavy sections of rails are at £7 12s. 6d. to £7 17s. 6d., 
with light rails at £8 12s. 6d. to £9, and heavy tram sections 
are at £8 15s. perton. There is nothing being done in steel 
shipbuilding material, and ship plates are nominally at 
£9 10s. to £9 12s. 6d. per ton, with boiler plates at £10 5s. 
to £10 10s. per ton. Hoops are up to £11 5s. per ton, and 
billets are at £7 10s. per ton. The departments on war 
munitions are particularly busy. 





Shipbuilding and Engineering. 

These trades are very busy, more especially in 
the gun and shell departments. On the shipbuilding 
side there is rather a slackness, and some men have gone 
to other yards where labour is wanted. 


Fuel. 

There is a brisk demand for fuel. Coal, good 
steam sorts are at 23s. 6d. per ton delivered, and East 
Coast, which is again in fuller demand, is at 30s. to 35s. 
per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Industrial Matters. 

THE country comes more and more to regard 
industrial matters from the military point of view only. 
The speeding-up of American competition in the home 
market, only too apparent to manufacturers preoccupied 
in military work, and the tremendous falling-off in our 
overseas trade, are hardly noted by the general public, 
which has now come to think in terms of war material 
only. Ordinary trade for profit gets less and less attention, 
and manufacturers in all industries which are intimately 
connected with the supply of war material, are seriously 
concerned for the future, fearing that even if the labour 
is not commandeered it will be impossible to obtain material 
to enable them to carry on. The position as regards the 
fuel supply does not improve. All classes of manufac- 
turers are having to pay prices for their coal and coke 
which in normal times would be regarded as astounding. 
The industry has given a very high percentage of its 
employees to the forces, and in some directions the con- 
sumption has been higher with the output a long way 
below normal, but there is still a general impression that 
the high rates now ruling are unwarranted and are artifici- 
ally sustained. It is very questionable, however, whether 
the coal now produced is yielding the owners any abnormal 
returns. Pitwood is nearly double the ordinary price, 
horse food is up 40 or 50 per cent., taxes are increased, and 
the mines are being worked by more or less inefficient 
men, who claim the legal minimum wages, which in 
practice are payments beyond the value of the coal gotten. 
Though the pig iron market is somewhat unsettled, 
matters are not as bad as might be expected. Exports of 
foundry iron to neutral countries are now forbidden, 
except under licence, but while this has caused the sus- 
pension of some shipments, it ought to be remembered 
that exports have been at a minimum for months past, 
and that high prices and freights are not likely to help 
expansion. Why this prohibition order should have been 
made nobody can tell, for Germany has apparently all 
the iron she needs, and is even said to be exporting to 
neighbouring countries her surplus output, and, from all 
accounts, at very low prices. With exports curtailed and 
costs of production increasing the home consumer is likely 
to cut down his requirements. The steel position is ex- 
ceedingly firm. Steel manufacturers are fully employed, 
and in the present difficulties regarding labour and the 
receiving of adequate supplies of raw material they are 
unable to take full advantage of the demand. But for 
the high freight charges the American makers would have 
a fine opportunity on this side of the Atlantic. Copper 
is still on the rise, the standard metal having been raised 
another £5, making a total appreciation of £8 within the 
last two weeks. More offers on the part of employers to 
release men for Government work have been received by 
the North-East Coast Armaments Committee this week. 
Statements have been made in some quarters, it is said, 
that the Committee is disappointed with the response of 
employers as regards offers of men, but this, I am autho- 
ritatively informed, is not so. An official on the North- 
East Coast Armaments Committee informed me that it 
was very pleased with the response so far made by 
employers in respect of offers of men, and that the state- 
ment referred to was as mischievous as it was untrue. 
The problem of securing more labour was, he added, being 
gradually solved. 


Prime Minister in the Workshops. 

The Prime Minister must have been greatly 
impressed by his inspection of the huge hives of machinery 
at the Elswick works of Armstrong, Whitworth and Co. 
Mr. Asquith visited every department from the shipyard 
to the ordnance and shell works, and closely inspected 
the various processes in the most recently-constructed 
portion of the yards. Many developments have taken 
place since the war began. For instance, several extensive 
workshops have had to be erected to accommodate the 
new machinery laid down, chiefly for the manufacture of 
shells. In this department highly-skilled labour is essen- 
tial, and it is in this department that the present shortage 
is chiefly felt. This is being overcome gradually, however, 
employers in the district having responded to the appeal 
of the authorities by offering some seven or eight hundred 
skilled workers. This patriotic action will make possible 
the employment of about four thousand unskilled workmen, 
and will go some way towards meeting the deficiency. 
Some idea of the vast size of the workshops may be 
gathered from the fact that in one of the new buildings, 
consisting of seven bays, nearly two thousand men are 
required to operate new machinery in five bays alone, 
and it is roughly calculated that the services of two 
thousand extra mechanics could be usefully employed, 
apart from unskilled men. 


Cleveland Iron Trade. 


The effects of the order prohibiting the export 
of foundry pig iron except under licence are being severely 
felt. The tone on the market is depressed and values 
show a continued downward movement. The present 
position is due almost wholly to the embargo on ship- 
ments to neutrals, which has created a feeling of consider- 
able uncertainty. Each application for a licence to ship 
is dealt with upon its merits, and with so large a number 
of applications going forward the delay is very great. 
Chartering is, accordingly, intensely difficult, if not im- 
possible. The Cleveland ironmasters held a meeting to 
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consider the situation, and decided to invite the co- 
operation of the Scottish ironmasters in the formation of 
a deputation, which will seek an interview with the 
authorities in London. Ironmasters fail to see any 
justification for the order from the point of view of military 
necessity, for Germany has more foundry iron than she 
knows what to do with and needs no supplies from 
England. In the meantime current business with neutral 
countries has been paralysed. One or two applications 
for licences from this district have been granted, but a 
number of others have been refused. Some forward 
business, however, is reported to have been done with 
Scandinavia a little above the prompt price. A moderate 
business continues to be done in truck iron, and iron is 
going steadily into home consumption, so that makers’ 
stocks do not increase. With cost of production so high, 
however, the fall in values arouses apprehension. Should 
it continue it will be impossible to manufacture at a profit, 
and furnaces will have to go out. While the stock of 
iron in makers’ yards has not increased, the stock in the 
public store grows steadily larger. The total now stands 
at 140,298 tons, an increase of 11,000 tons during the 
month. The general market quotation for No. 3 G.M.B. 
Cleveland pig iron is 65s. 6d., whilst No. 1 is 67s. 6d., 
No. 4 foundry 65s., No. 4 forge 64s. 6d., and mottled and 
white iron each 64s.—all for early delivery. 


Hematite Pig Iron. 

The position in the Kast Coast hematite pig iron 
trade is substantially weaker in the absence of fresh 
business. There are no buyers about, most consumers 
having fully covered their requirements well ahead when 
the price was considerably below the present figure. The 
quantity sold since the price exceeded 100s. has keen small. 
This week sales have been effected at 102s. 6d., with sellers 
over, and it is stated that an even lower figure has been 
accepted. 





Iron-making Materials. 


The foreign ore position is also easier. Freights 
are reported to have been fixed, Bilbao—Tees, at 12s. 6d., 
the lowest figure which has obtained for many weeks. 
Consumers are now so well placed that they have no 
oceasion to come into the market, and no business is 
passing. In the meantime sellers adhere to 30s. for best 
Bilbao Rubio of 50 per cent. quality, ex ship Tees, but 
this quotation would no doubt be shaded for substantial 
business. Coke is still scarce, but the coal position is 
rather weaker, so that coke quotations are practically 
unchanged. Sellers are asking 27s. 6d. to 30s. for good 
medium furnace kinds delivered at the works. A few 
sales have been made at a higher figure, but, generally 
business can be done around 27s. 6d. 


Shipbuilding and Engineering. J 


The outstanding feature of the engineering 
trades of this district in all branches is the dearth of 
skilled labour, and many of the large employers whose 
shops are full of pressing work for the Government still 
find considerable difficulty in complying with the urgent 
cry for deliveries. The difticulty is likely to be further 
accentuated in the near future as the engineering shops 
which are not so employed at present are turned over to 
the making of sections for munition equipment purposes. 
The activity in the shipbuilding yards on the Tyne is 
unprecedented, chi-fly owing to the large volume of work 
in progress for the Admiralty. The yards on the Wear 
and the Tees are also actively engaged on naval work, 
with the result that the production of merchant vessels 
is greatly curtailed. Nevertheless, there are inquiries 
in the market for new steamers, but for these builders are 
naming very high, if not prohibitive quotations which 
buyers, it. is more than likely, will have to concede. 


Manufactured Iron and Steel. 


One week is pretty much like another at present 
so far as the manufactured iron and steel trades are con- 
cerned. An enormous volume of work continues to be 
turned out, and if labour were not scarce in several depart - 
ments outputs would even be greater than they are. 
Demand for Government material is as pressing as ever, 
and steelmakers especially are refusing all private orders 
for various sections of material, though buyers are ready 
to concede the premium prices. There is a remarkable 
boom in high-speed steel, a commodity which suffered 
greatly during the early days of the war. Makers are 
overwhelmed with work, and many orders have to be 
hawked from works to works because most of the firms 
have already more business on hand than they can 


execute in anything like reasonable time. If more 
tungsten were available the output could no doubt 
be greatly increased. Practical headway is _ being 
made with schemes for increasing the output of 
shells. The demand for steel on export account shows 
a little improvement, India and Australia showing 


an inclination to do business after a long period of absten- 
tion. The following are the principal market quotations : 
Common iron bars, £9 10s. to £9 12s. 6d.; best bars, 
¥9 17s. 6d. to £10; best best bars, £10 5s. to £10 7s. 6d.; 
packing iron, £7 10s.; iron ship angles, £9 10s.; iron ship 
plates, £9 10s.; iron girder plates, £9; iron ship and 
girder rivets, £11 10s.; steel bars, basic, £9 10s.; steel 
bars, Siemens, £9 10s.; steel ship plates, £9 10s.; steel 
boiler plates, £10 10s.; steel ship angles, £9 5s.; steel 
sheets, singles, £10 15s. to £10 17s. 6d.; steel sheets, 
doubles, £11 to £11 2s. 6d.; steel joists, £8 17s. 6d. to 
£9; steel hoops, £9 to £9 2s. 6d.; steel strip, £8 10s. to 
£8 12s. 6d.—all less the usual 24 per cent. Heavy steel 
rails, £7 10s. to £7 15s.; steel railway sleepers, £8 to 
£8 2s. 6d.—net f.o.b. Cast iron pipes, I4in. to 24in., 
£6 10s. to £6 15s.; 3in. to 4in., £5 17s. 6d. to £6; 5in. 
to 8in., £5 12s. 6d. to £5 15s.; 10in. to 16in., £5 15s.; 
18in. to 24in., £5 15s.; cast iron columns, plain, £7 7s. 6d. 
to £7 12s. 6d.; floor plates, £3 10s. to £3 12s. 6d.—f.o.r. 
at makers’ works. 








The Coal Trade. 

There is an easier tendency in evidence in the 
Northern coal market. The Admiralty during the past 
few days has taken over an extra quantity of tonnage, 
and as many of these boats were actually stemmed, 


this action has resulted in throwing many prompt cargoes 
of coal on the market. Steams have been particularly 
hard hit, and whilst collieries quote the old prices as 
nominal, second-hand men are eager to dispose of their 
holdings, and although offering substantial discounts 
buyers are unable to operate, as they cannot get the 
necessary tonnage. Steam coals, consequently, show a 
sharp drop, and 28s. is now the maximum value for 
best Blyths for May shipment. There has _ been 
great activity in gas coals, the demand made by the 
works being exceptionally heavy, as they have been 
accumulating reserve supplies. The demand for higher 
wages by the miners has, of course, affected the settle- 
ment of forward business, and sellers prefer to keep a 
free hand. Quotations are as follows :—Northumber- 
lands: Best Blyths, 27s. to 28s.; second Blyths, 26s. 6d.; 
unscreened, 23s.; best smalls, 16s. to 17s.; Tyne prime 
steams, 28s.; Tyne second steams, 26s. 6d. to 27s. 6d.; 
special smalls, 16s. 6d. to 17s. 6d.; ordinary smalls, 
l4s. 6d. to 15s.; Broomhills, 29s.; Hastings and West 
Hartleys, 28s. 6d. Durhams: Best gas, 24s. 6d.; second 
gas, 24s. to 25s.; special Wear gas, 25s.; smithy, 23s. to 
25s.; coking unscreened, 24s. to 2 coking smalls, 
23s. to 24s,; ordinary bunkers, 23s. to 24s.; best bunkers, 
24s. to 25s.; foundry coke, 37s. 6d.; gas coke, 19s. to 
20s.; furnace coke, 30s. to 32s. 6d. 






J 


Cleveland Miners’ Wages. 


A conference was held at 
Monday between the Cleveland mineowners and 
the delegates of the Cleveland ironstone miners to 
consider the wages to be paid at the mines during the next 
three months. At a previous meeting the mineowners 
offered an advance of 1.9 per cent., but the men’s repre- 
sentatives were instructed to press for a better offer. 
A settlement was effected, it being agreed that there 
should be an advance of 2} per cent., to take effect 
immediately. A similar advance was conceded to the 
blastfurnacemen a few weeks ago. 


Middlesbrough on 








SHEFFIELD. 
(From our own Correspondent.) 


Railways and Goods Traffic. 


For a few weeks | have made no reference to 
the traftic problem. It is not, however, because a solution 
has been found. Many troubles in the commercial world 
are being met, but it is not, unfortunately, one of them. 
Orders for products apart from war material are being, of 
course, accepted, but the difticulty of getting a ton or so 
of such manufactures moved by the railway people is so 
great as to give little encouragement to book anything 
like the amount of work which is lying within easy reach 
of most firms doing general lines. The congestion of 
finished goods at vorious works is great, whilst the railway 
vards and warehouses are very little better. The rule is 
that, unless the *‘ block” is off in a certain direction 
say, to the coast—and the vessel to which the consignmer.t 
is made is ready berthed, the goods are not accepted by 
the railways, but very often after the latter have accepted 
goods, the * block” is suddenly put on, with the result 
that the goods are left on the companies’ hands until such 
time as a temporary removal of the ~ block” allows the 
consignment to be rushed forward to its destination. 
That is how the game is being played just now. In a 
previous letter I explained how the custom of * free 
cartage ”’ by private-siding-owning firms has been knocked 
on the head by the railway companies ; now the latter, 
I hear, are to-morrow (Saturday) putting into operation 
a new scale of charges for ordinary carting from works 
to stations. What these are to be I do not know, except 
that in the case of steel tonnage, where the rate has been, 
say, Is. 3d., it is apparently now to be Is. 6d., an advance 
of 3d. perton. Even that is not all. The companies have 
made known their intention of abolishing running accounts 
for traftic with manufacturers and traders generally, and in 
the early future—the date, I think, has not yet been 
announced—all charges for the conveyance of goods, of 
whatever nature, will have to be paid for on the spot, or 
where any delay in payment occurs the account must be 
settled at the railway offices—in other words, it will not 
be collected. 


The Labour Outlook. 


Whilst there is still plenty of room for men of 
the right stamp, the demand for labour generally appears 
to be not quite so acute. No labourer, if he be disinclined 
to go into the armament works, need stand idle, of course, 
for. from what I hear, the agricultural interests are ready 
to absorb any surplus. The understanding that has been 
arrived at with the trade unions for the employment of 
semi-skilled labour on some sections of skilled work is 
one of the most helpful decisions reached at any conference 
of employers and employees. It gives the former just the 
free hand they needed, whilst the men all round will find 
that it pays them better—and that counts for much! 
The suggestion that positions might be found for women 
in the works now engaged on munitions of war brought 
applications from nearly 2000 in this district, all anxious 
to do something. As I have before pointed out, however, 
there is really very little, if anything, they could do in the 
armament works and it is quite unlikely they will find an 
entrance there. But in a big gun there are hundreds of 
smal] fittings, in the finishing and polishing of which they 
might be usefully employed at some place outside the 
armament works or in the establishments of some of the 
firms making the lighter kinds of shell. It may be that 
their services will be ultimately used to a far greater extent 
than some seem inclined to think at the moment, and in 
the meantime women are occupying, all over the district, 
the positions of men who have either gone into the arma- 
ment works or have joined the Colours. The probability 
of a change of this character coming over the clerical 
staffs of the railway companies here in the very near 
future is freely discussed. So far as the steel works are 
concerned, it is presumed that the same rule will be 
followed as in the case of the Belgian refugees and semi- 
skilled men. The latter may not be given skilled work 
to do so long as a skilled man requires a job, and a Belgian 








refugee may not be taken on if an Englishman is available, 





whilst it is quite understood that when any easing off j), 
the demand occurs the semi-skilled man gives way to thie 
skilled worker and the Belgian is the first to be put of, 
By the way, there is now quite a large number of tho. 
Belgians at work here, and many of them, although 1.1, 
perhaps, quite so active as one might have supposed, 
are excellent men, and, coming from such well-kno ;, 
steel centres as Liége, are familiar with good-class wo 
Some of them bring quite new ideas, too, which, when {}\. 
stress of the present times have passed, may prove use! ii 
additions to Sheftield’s knowledge. 


Increasing the Output. 


Probably the improvement in the labour posit:..,, 
generally is due to the fact that considerable progress |) \. 
been made in the direction of putting into working ord. 
the machinery suggested by the Government for increas); ¢ 
the output of munitions of war. Since my previous let:.-; 
an influential meeting of employers and employees |... 
been held here, under the chairmanship of Col. H. Hugh: 
of the Chamber of Commerce, It was at this meet; 
that a resolution was passed, on the motion of the Preside) |, 
seconded by the Lord Mayor, agreeing to the format 
of a joint committee, the names of selected representati, 
to be submitted from each side at afuture date. The meet 
also appointed a deputation to meet Lord Kitchene: s 
committee in London on the following day, the employ: 
representatives being the Master Cutler; Mr. W. H. Ell: , 
John Brown and Co.; Sir Robert Hadfield, Hadfie|.:. 
Limited ; Mr. W. Clark, Vickers Limited; F. C. Fa 
holme, Thomas Firth and Sons; J. M. Allen, Camm: 
Lairds ; and Mr. H. Steel, Steel, Peech and Tozer. 
Amalgamated Society of Engineers, United Machi: 
Workers, Patternmakers’ Association, National Amaly 
mated Union of Labour, Boilermakers, and Electric: | 
Trades Union were also represented. 


Round the Works. 


Regarding the trade position, heavy enginee:- 
are well employed, and likely to remain so indefinite], 
In fact, it seems difficult to think of very much falling of! 
in any direction here now for the duration of the war, 
whilst at the close of hostilities the position should bi 
strong for some years. Saw-makers still report good 
business, and although there are a few weak spots i: 
crucible steel and files they are almost invariably found 
in firms that, for one reason or another, are unable to 
share in the heavy work caused by war demands. Gene - 
rally speaking, all high-speed steel makers find themselves 
unable adequately to cope with the urgent requirements ot 
users. When so much is being said about speeding up 
in the manufacture of shells and other munitions of wat 
it has to be remembered that without high-speed steel th« 
output would not be anything approaching its present 
proportions—a fact that, of course, reminds one again oi 
the highly urgent need for the firms that have launched 
out in the making of tungsten powder to expedite their 
operations as much as ever possible. Sometimes thei: 
efforts seem long in being brought to fruition, but in all 
cases, with, perhaps, one exception, the work is necessi 
tating a great amount of experimenting. Mention might 
be made of the cutlery trade. For some time past, whilst 
Government orders have been booming, general lines have 
been poor. Now the special rush work for the War-cftic: 
and Admiralty is not so heavy, but general business is 
coming forward nicely, which is a distinetly healthy sign, 
Australia and South Africa, in the overseas section, being 
much better customers. In the heavier steel departments 
new bookings include good tonnages of steel for Shanghai, 
Madras, Kobe, Lobitos and Havre ; tools for Cape Town 
and Batavia; files for Shanghai, Colombo, Calcutta, 
Bangkok, Fremantle and Loanda; saws for Bombay 
and Rangoon ; cutlery for Cape Town; and sheep shears 
for East London and Algoa Bay. On home account the 
Bradford Tramways Committee has placed an order here 
for 200 steel tires and several London County Council 
contracts for tramway equipment have come to Sheffield, 
including pressed brass and steel and finished machine 
requirements, iron and steel forgings and steel castings, 
five firms being concerned. 


The Imperial Ottoman Docks and Arsenal Company. 


It had been my hope, and, indeed, that of many 
others, that at the annual meeting here on Tuesday last 
of Vickers Limited, something interesting would be said 
about a matter to which attention has been so directly 
drawn recently by a special commissioner of THe Enui- 
NEER in his articles on** Engineering Prospects in Turkey.” 
The Imperial Ottoman Docks and Arsenal Company had 
come to be regarded by bondholders in this district 
and there is a good number, I understand—as a very un- 
fortunate enterprise, but the writer of the articles referre.t 
to struck a note of optimism which, it was thought here, 
might have induced the directors of Vickers, who, with 
the Armstrong firm, are largely concerned in the Turkish 
company, to make a statement as to the prospects of that 
undertaking. Sir Vincent Caillard did touch upon the 
matter in reply to a shareholder, but only from the bond- 
holders’ point of view. It may be remembered that the 
authorised issue by the Ottoman company in July last 
was of £1,100,000 in 5} per cent. bonds. Of that sum 
Vickers and Armstrongs took £100,000 firm on the terms 
of the prospectus and £600,000 was offered for public 
subscription at £94 per cent. Before more than one or 
two instalments had been paid Turkey threw in her lot 
with the Germans, and one of the finest foreign shipbuilding 
enterprises was brought to an abrupt stop. 1 make this 
explanation in order to show that the opinion of THe 
ENINEER’s Special Commissioner that the success of the 
Allies in the Dardanelles will open the way for the Vickers- 
Armstrong group to resume operations in Turkey without 
fear of further interruption seems to be borne out by Sir 
Vincent Caillard’s statement at the meeting here on Tues- 
day. Very far-reaching interests, he said, were involved, 
outside those of the bondholders of the two companies, 
but the latter had now reached a position in which, so 
far as they could possibly foresee, they would be able 
shortly to offer to re-purchase the holdings of the various 
bondholders at par value of the amounts paid up, with 
accrued interest. No one, I may add, reading between 
the lines, could fail to observe that the Vickers-Armstrong 
group see no reason to regard the Ottoman Docks and 
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Arsenal enterprise as ‘‘ unfortunate,” and, that being so, 
Sheflield may still stand to benefit to a very considerable 
extent in the matter of steel requirements. Regarding 
Vickers’ general operations during 1914, Mr. Albert 
Vickers said that whilst on former occasions the directors 
had been able to give some indication of the amount of 
orders on the company’s books, he regretted that, on this 
occasion, they could neither do that nor give any figures 
as to output. He could, however, say that they were 
employing in their own works 50 per cent. more men 
than at any previous time, and that in addition they were 
ylacing as many orders as possible for half-finished or 
even finished material with other engineering firms. 


‘ 


Iron, Steel, and Coal. 


The position of the pig iron market keeps quite 
firm, and so far as hematite qualities are concerned, 
Ills. 3d. delivered is still quoted for East Coast mixed 
numbers, Whilst 122s. is about the level for West Coast 
Bessemer mixed numbers delivered, with a shilling or so 
more asked in some instances. Values of high-speed steel 
have risen by as much as 6d. per lb. It seems difficult 
to buy ordinary heavy steel scrap for less than 80s., whilst 
for the best class of scrap more than 20s. above that 
figure is demanded. The steam coal market keeps steady, 
on the whole, and outputs are going away more freely, 
but the undertone has a suggestion of easiness about. it, 
This imay be due in some part to the smaller demand for 
shipment at the Humber ports on account of the scarcity 
of carrying tonnage, and while market fluctuations may 
be expeeted on this account there is not likely to be much 
material change in the position, any weakness being only 
of « temporary nature, Local demand for industrial 
fuel, of course, keeps very large. Generally, however, 
works are now able to obtain supplies more freely and in 
sume instances reserve stocks are being put on the ground. 
There is practically no forward business being arranged. 
The small fuel market is exceptionally strong, steam nuts 
being in great request, both for local use and also for ship- 
ment. With the reduced outputs the tonnage of this class 
of fuel is more affected, perhaps, than any other qualities, 
so far as the amount available for the open market is 
concerned, and as a consequence, values are very firmly 
held. Current quotations for steam coal are per ton at 
pits as follows :—Best South Yorkshire hards, 22s. 6d. to 
23s. Gd.; best Derbyshire hards, 20s. to 22s.; second 
quality, 17s. to 18s. 6d.; steam cobbles, 16s. to 17s. ; 
steam nuts, 16s. 6d. to 18s.: Coke is quoted about 24s. 
to 24s. 6d. per ton at ovens. As the bulk of contracts 
for house and gas coals expire at the end of June, the 
present state of the trade is causing a little anxiety in 
the minds of buyers as to the terms upon which they will 
he able to renew. As I mentioned last week, the minimum 
advance to be expected for house coal is 5s., but where 
the basis price is low the rise may be quite another shilling 
—that is 6s. There have already been a good many 
inquiries from gas concerns, and a considerable tonnage 
has heen fixed up at from 6s. to 6s. 6d. per ton advance. 








SCOTLAND. 
(From our own Correspondent.) 
Continued Trade Activity. 


THE extraordinary pressure for the delivery of 
all kinds of finished material continues, and works are 
being stretched to their utmost limits in order to supply 
the demand. The bulk of the output is, of course, 
munitions of war for the Allies. Supplies are flowing 
out steadily day and night, and yet the cry is heard in 
every department that the rate of output must be speeded 
up. With the approaching opening up of the open water 
navigation to the White Sea and the possibility of the 
Dardanelles being in the same position before long, 
Russian demands for munitions of all kinds will be greatly 
increased, and will require to be kept up without cessation 
until final victory is assured. It is just as well perhaps 
that exports are dull at present, the works having plenty 
to do otherwise. The high prices current have a lot to do 
with the curtailment of overseas business, combined with 
the shortage of tonnage. There is ascarcity of large tenders 
just now, and consumers generally are not disposed to 
embark on very large schemes at a time like this, and 
only necessary work is carried through. So far as the 
various markets are concerned quotations are practically 
unaltered, The price of coal has eased slightly, and pig 
iron has decreased to the extent of a few pence, but these 
are unlikely to affect the general run of prices. 


Shipping at Glasgow Harbour. 


Trade at Glasgow Harbour was good during the 
past week, and the supply of labour was much short of 
the demand, This scarcity was felt in several sections 
of the harbour trade, only grain and timber being normal. 
General imports and export continue fair, and at some 
of the double-storey berths there is at times some con- 
gestion, the upper floors being utilised for the reception 
of such heavy goods as steel billets, slabs, bars, coils of 
wire—articles entirely different from those usually stored 
in these spaces. Coal shipments for last week made the 
third largest figure on record for the port, and amounted 
to 104,030 tons, previous “* bests being 105,350 tons in 
1911 and 122,900 tons in 1912. As indicating the altered 
conditions ruling in the freight market to-day compared 
with last year, a certain cargo which during the past week 
paid the ship £3250 in freight, would only have paid 
£1125 in April, 1914. On the round voyage to the Plate 
with coal and home to the United Kingdom. with grain, 
a certain steamer which at this time would gross £23,000, 
would last year have earned only £6250. Of course, 
expenses have increased considerably, and it is question- 
able if any owner can prophesy what these will be for 
any specific voyage till the voyage accounts have actually 
heen closed. An instance of the extraordinary apprecia- 
tion in the value of shipping is afforded by the sale last 
week of a steamer for £27,000 which twenty-one years ago 
cost her original owners only £1000 more. She has thus 
earned, one may hope, a fair income each year, and 
though probably written down to a book value of, say, 
£5000 or £6000, her market value proves to be a good 
£20,000 more. There are fifty-three vessels in the harbour 





at present, the majority of which may be termed colliers. 
Of these, eighteen are for French ports and ten for Genoa. 


Labour Affairs. 


The Clyde engineers are evidently still dis- 
satisfied, The men are of the opinion that as the advance 
granted recently by the Government arbitration court 
was a war bonus, they will now be justified in asking for 
an ordinary wages advance. A considerable number of 
branches are in favour of applying for an advance of 2d. 
per hour on the present rate of 9$d. per hour; others 
suggest that the application should be for Id. per hour 
advance ; while others again contend that the men should 
ask for a minimum wage of Is. per hour; and a few 
branches even suggest applying for an advance of 4d. 
per hour. The seamen and firemen of the crews of the 
North Atlantic liners sailing from Glasgow last week-end 
refused to sign on failing an advance of £1 per month on 
the wages of £6 10s. per month. The owxers of the liners 
affected agreed to pay the advance asked for, and the 
crews of the Anchor liner Transylvania, the Donaldson 
liner Parthenia and the Allan liner Pretorian therefore 
signed on. The advance is irrespective of the bonus of 
10s. paid on vessels carrying mails from Glasgow, and it 
has been arranged that three months’ notice should be 
given on either side if the agreement was to be terminated. 
The men affected belong to the Glasgow branch of the 
British Seafarers’ Union. One of the principal ship- 
owning firms in the Glasgow coasting trade has advanced 
the wages on its vessels by a further war bonus of 5s. 
per week. With the previous advance of 7s. 6d. per week, 
the men have now a war bonus of 12s. 6d. per week, 
bringing their wage up to £2 5s. 


Timber, 


The timber trade has become quieter during the 
past week. The high import cost sufficiently accounts 
for the disinclination to buy ahead of requirements to 
any extent, and what selling is going on is mostly in 
retail quantities. Freights, instead of becoming easier, 
as was hoped, seem inclined to advance still further, and 
meantime all appearances point to a continuation of high 
prices throughout the year. The Montreal season will 
open within the next few weeks, but so far as can be seen 
imports promise to be unusually light, and are likely to 
be made up mostly of birch logs, spruce deals and the 
cheaper qualities of yellow pine. Canadian pine has 
been in rather better request of late, and stocks are almost 
exhausted. Shipbuilding and house building inquiries 
continue scarce, and furniture woods are in little demand. 
Imports included a cargo of mahogany, a shipment of 
teak, and some small parcels of spruce deals. 


Pig Iron. 


Makers of Scotch pig iron are finding a ready 
outlet for their produce. The export trade is still restricted, 
and in the home trade fresh business is confined to small 
lots purchased to cover consumers most urgent require- 
ments. Makers are quoting firm prices and in the case 
of hematite something more than 110s. per ton is asked, 
and the figure mentioned is obtainable for small lots. 
There are seventy-one furnaces in blast in Scotland, the 
same number as last week and one less than in the corre- 
sponding week of last year. The tone of the Glasgow pig 
iron warrant market was flat during the past week. 
Apart from the sudden downward movement on Wednes- 
day when prices dropped about Is. 6d. on realisations, 
the general conditions have been rather irregular. Fresh 
buying towards the end of the week enhanced values again 
and a good deal of the loss of the previous days was 
recovered. The total turnover for the week amounted to 
29,000 tons. Cleveland iron closed at 65s. 84d. per ton 
cash buyers, compared with 66s. 9d. in the preceding 
week. Warrant stores have increased by 4215 tons on the 
week, and now stand at 138,225 tons, compared with 
104,607 tons in the corresponding week of last year. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland, f.a.s. at Glasgow, No. 1, 80s. 6d.; 
No. 3. 79s.; Govan, No. 1, 79s.; No. 3, 77s. 6d.; Carnbroe, 
No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 85s. 6d.; No. 3, 
80s. 6d.; Gartsherrie, Summerlee, Calder and Langloan, 
Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock, at Ardrossan 
No. 1, 86s.; No. 3, 81s.; Eglinton, at Ardrossan or Troon, 
No. 1, 80s.; No. 3, 793.; Dalmellington, at Ayr, Ne. 1, 
8ls.; No. 3, 79s.; Shotts, at Leith, No. 1, 85s.; No. 3, 
80s.; Carron, at Leith, No. 1, 86s.; No. 3, 81s. per ton. 


> 





Prices of Burning Oil. 


The Scotch mineral oil companies have decided 
to advance the prices of their burning oils }d. per gallon 
for the United Kingdom. 


Finished Iron and Steel. 


There has been no change of importance in the 
position of the finished iron and steel trades in Scotland. 
At the various works everything continues in a state of 
great activity. Steel works are busy night and day with- 
out cessation. Makers report that great pressure exists 
for delivery of steel material, principally on Government 
account. Specifications for sections and plates of a light 
nature are coming to hand freely, but heavy plates are 
not so plentiful. Some shipments of steel plates and 
sectional material have come in from Canada during the 
past week or two, but will make little difference to 
the general situation, as there is meantime room for all. 
The export demand for steel material has fallen off some- 
what. Makers of black sheets are labouring under a 
disadvantage, owing to the scarcity of works and of raw 
materials. The demand is still mainly centred in the heavy 
gauges, requirements of which seem to be fairly large, 
and if the difficulties referred to could be overcome 
outputs would be increased to some extent. Business 
is confined chiefly to home orders, though there are 
indications of an improvement in the export demand. 
The quietness in the galvanised sheet trade is affecting 
the demand for thin gauges, for which there is only a 
moderate inquiry. Malleable iron makers are still hard 
pressed for delivery, and are, generally speaking, about 
four to five weeks behind in deliveries. So far as the 





steel departments are concerned, some fair lots of steel 
billets and bars have recently been received from America, 
and this should relieve the situation slightly in that 
direction. Wrought iron and steel tube makers are well 
employed on home orders, but the export inquiry is not 
very good, 


Scotch Iron and Steel Imports. 


The following is a statement of the registered 
imports of certain kinds of iron and steel manufactures into 
Scotland during March, 1915:—Wrought iron bars, 
angles and sections: Ex Sweden and Netherlands, | ton, 
value £7. Steel bars, angles and sections: Ex Sweden 
and Netherlands, 20 tons, value £248; ex United States, 
490 tons, value, £3301. Iron and steel hoops and strips : 
Ex Sweden and Netherlands, 2 tons, value £23; ex 
United States, 392 tons, value £4429. Iron and steel 
plates and sheets, not under fin. thick : Ex United States, 
2 tons, value £12. Total: Ex Sweden and Netherlands, 
23 tons, value £278; ex United States, 884 tons, value 
£7742. 


Advanced Prices in the Nail Trade. 


The price of cut nails has been advanced 15s. 
per ton, delivered in Glasgow and district. The price of 
dog spikes has been advanced by 20s. per ton, same 
delivery. 


The Coal Trade. 


The general position of the Scotch coal trade is 
unaltered, and the condition of the market is still one of 
considerable firmness. Business now seems to run within 
steadier channels, and there is still a large demand with 
firm prices. The demand on home account for the mills 
and furnaces is unabated, but the household trade is 
easing off with the approach of the warmer weather. 
There is a large and steady demand on export account. 
France is taking immense lots, and Italy is a large buyer. 
Canada is laying in a stock, and Southern and Western 
American ports are getting good suppiies. The shipping 
returns are fairly satisfactory, while this present week 
promises to be equally good. Best splints, ells and naviga- 
tions are very strong, and supplies are difficult to arrange 
for anything approaching prompt delivery. Washed 
nuts are also in good demand, but supplies are plentiful. 
The aggregate shipments from Scottish ports during the 
past week amounted to 242,639 tons, compared with 
258,169 in the preceding week and 349,533 tons in the 
corresponding week of last year. Ell coal is quoted f.o.b. 
at Glasgow, 20s. 6d. to 21s.; splint, 20s. to 27s. 6d.; 
navigations, 22s. 6d. to 25s.; steams, 17s. 6d. to 19s. 6d.; 
treble nuts, 19s. 6d. to 20s.; doubles, 18s. 9d. to 19s. 6d.; 
singles, 18s. 6d. to 19s.: best screened navigation coal, 
f.o.b. at Methil or Burntisland, 24s. to 26s. per ton. 












WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. ~ 

THE past fortnight has seen some remarkable 
changes in the coal markets. Last week values were on 
the decline throughout, while freight rates soared to record 
heights. The extreme weakness in practically all descrip- 
tions of large coals, excepting best and superior second 
Admiralties, was brought about principally by the dearth 
of ready tonnage and the proneness of middlemen to cut 
prices so long as they could secure business and work off 
their April contract quantities, upon which even good 
profits were obtainable allowing for a drop even of 10s. 
per ton on the prices ruling on the market up to a fortnight. 
The disappearance of tonnage was remarkable considering 
that only a little time before vessels were so numerous 
that to have to wait a week or more for a loading berth 
was common. Tonnage seemed to melt away, and one of 
those bare patches was struck which enables those ship- 
owners who happen to be lucky enough to have vessels 
coming along to name their own freight rates. Marseilles 
jumped up to 45f., which was a rise of 12f. on the previous 
fixture, while Genoa was fixed at the record figure of 35f., 
Bordeaux, 26f., St. Nazaire, 25f., and La Pallice, 24}f. 
Prompt coals were sold at all sorts of prices by middlemen, 
the fall in values being anything up to 10s., but it was 
only in a comparatively few cases that collieries were 
prepared to make any concessions on quotations. These 
conditions prevailed all last week, but despite the very 
high freights a very considerable amount of tonnage was 
chartered for loading this week and next. The high rates 
have had the effect of attracting more tonnage to South 
Wales with the result that this week owners cannot secure 
the top rates, and there is every appearance of rates 
showing a fall as rapid and heavy as was the advance. 
On Monday Marseilles was fixed in one case at 42f., but 
before the day was out 35f. was also paid. The inquiry 
in the market was principally for coals for May, but with 
the Admiralty requisitioning prompt tonnage and taking all 
the available coals, it was suddenly realised that stems were 
far more difficult than was expected, with the result that 
large coals have steadied very considerably, as the action 
of the Admiralty has reflected on the inferior qualities, 
while freights exhibit a weakness all round. The inquiry 
for May has opened well for the reason that exporters 
recognise that it is imprudent to delay getting shipments 
away at times like the present, when everyone’s calcula- 
tions may be upset, and, apart from any Admiralty action 
which may disturb their plans, it is not overlooked that the 
Whitsuntide holidays will mean short working and reduced 
outputs, and that the Admiralty authorities will make 
sure of their supplies, leaving the ordinary traders to do 
the best they can, probably at the most difficult parts of 
the month. Apart also from the opening of the Baltic 
and the continuation of heavy shipments for our Allies, 
the Greek Government has under consideration tenders 
for 50,000 tons of Admiralty coals for shipment over the 
next three months. It is very unlikely that the Greek 
Government will secure the particular coals which it 
wants, viz., the best, as the Admiralty authorities are 
taking these, and delivery of any Admiralty description is 
subject to the permission of the authorities: 
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Foreign Coal Exports. 


Shipments from South Wales ports last week 
were very satisfactory, in spite of the deficiency in tonnage 
supplies. The ports of Cardiff, Newport, Swansea, and 
Port Talbot dispatched altogether 435,482 tons, which was 
only 55,000 tons odd less than twelve months ago, when 
full details of shipments were then given. Cardiff sent 
away 264,000 tons, which was less by 71,000 tons odd 
than at the same period last year. Shipments were 
principally : Bizerta, 203,000 tons ; Buenos Aires, 19,983 
tons; Barcelona, 16,481 tons; Bordeaux, 10,680 tons ; 
Port Said, 11,500 tons ; St. Nazaire, 21,600 tons; Brest 
10,330 tons. Newport shipped 79,000 tons, which was 
only short by 4400 tons of the quantity twelve months 
ago. The customers were chiefly : Pirzeus, 10,779 tons ; 
Rouen, 12,600 tons ; and Buenos Aires, about 9500 tons. 
Swansea improved on last year’s shipments by sending 
away 51,193 tons, the advance being close on 3000 tons. 
The heaviest shipments were 15,000 tons to Rouen. In 
the case of Port Talbot exports came to 40,800 tons, or 
17,000 tons better than a vear ago. 


Labour Affairs. 


There has been no local development with 
reference to the miners’ demands for a war bonus of 
20 per cent. on the men’s full earnings, and all engaged 
in the trade have been patiently watching the efforts of 
the Prime Minister to bring about a settlement of the 
trouble, which it is believed in coal trade circles can be 
effected more satisfactorily in each district rather than 
nationally. The members of the South Wales and Mon- 
mouthshire Association of Colliery Enginemen and Stokers 
decided at their quarterly meeting at Cardiff on Saturday 
that their Executive Council should co-operate with the 
Miners’ Federation Council in order to further their 
demands of a war bonus, which, like the miners, is 20 per 
cent. on the men’s earnings. The employers have already 
made an offer of 10 per cent. as in the case of the miners, 
but this the craftsmen consider to be inadequate. The 
workmen employed by North's Navigation Collieries, 
Limited, at Maesteg, have tendered notices on the non- 
unionist question, and these notices expire on Saturday, 
but it is hoped to bring about a settlement before then. 
A further effort has been made to effect a settlement of 
the demands made by thé engineers upon the dry dock 
owners and ship repairers of South Wales. The men 
originally asked for an advance of 15s. a week, but this 
was modified to 8s. a week. The owners counter-offered 
with 4s., the sum which has been accepted in other districts, 
but a three hours’ conference between the parties ended 
without a satisfactory conclusion, although the employers’ 
offer is to be placed before the men, who are to be asked 
to vote on it. 

LaTER. 


The workmen at North’s Navigation Collieries, 
Maesteg, have decided to suspend the notices which were 
served in respect of non-unionists and which would have 
expired on Saturday. This course has been taken in 
order that a further effort may be madé to effect a settle- 
ment of the trouble without resorting to a stoppage. 
Cardiff shipowners on Wednesday decided to offer the 
riggers at Cardiff a 10 per cent. war bonus on the existing 
tariff. The men, through the “National Amalgamated 
Labourers’ Union, had put in demands for a revised tariff, 
which employers considered exceeded all reason. The 
employers’ offer will be placed before the men by the 
union officials. 


Trade Extension. 


Colonel C. S. Denniss, the general manager of 
the Cardiff Railway Company, foreshadowed developments 
at the port of Cardiff in a paper which he read at a Trade 
Extension Conference held at Cardiff last week. He said 
that negotiations, which were not yet complete, were in 
progress as the result of which it was probable that a new 
line of steamships would trade from Cardiff and bring the 
port very important trade. The Cardiff Railway Company 
had also under consideration a scheme which, if carried 
out, would result in the accommodation available for 
shipping at the docks being increased to a very large 
extent. He did not think the increase would be far short 
of 50 per cent. on what they can accommodate now, and 
that would be without any addition to the quay or water 
space. Following up the conference on trade extension 
a joint meeting of the Cardiff Technical and Development 
Committees has constituted a Commission comprising 
representatives of the City and the Docks to take evidence 
and report as to the different ways, including industrial 
research, in which local industries may be benefited and 
new industries introduced in the district. 


Current Business. 


Business has been far from brisk during the past 
week, but the heavy chartering indicates the near approach 
of a return to very active conditions shortly. The large 
coal market has certainly taken a decided turn towards 
improvement, this being more noticeable as regards 
Admiralty qualities. In addition to requisitioning tonnage 
the Admiralty authorities have taken coals which were 
ear-marked for ordinary shippers. This has disturbed the 
ordinary course of business temporarily, although it is 
no new experience, and is taken as in the ordinary course 
of things. The result is that this action has given a fillip 
to values of the better steam qualities, and 35s. is regarded 
as the price of ordinary seconds, as against 30s. a week 
ago, and the tendency is to further appreciation. The 
likelihood of the Admiralty’s requirements continuing 
on a big scale is shown by the fact that colliery owners in 
some cases have already intimated to their contractors 
that their quantities for May shipment must under the 
circumstances be cut down. In one case the colliery 
notifies that it does not expect to be able to let its 
contractors have more than 40 per cent. of the coals the 
merchants had bought on contract. This is a lower 
quantity than has been allowed during the past month 
or two, so that, presuming that prices on the open market 
do go back to the 40s. level of a fortnight or so ago, middle- 
men will have comparatively little coal to dispos2 of at 
the higher figures which may be obtainable. At the 
moment sellers are not at all keen on doing business 
ahead in expectation of values appreciating, and they 





prefer to wait. At the same time the market has not been 
free from weakness for spot shipment owing to tonnage 
still being backward, but this weakness only applies to 
coals of lower grade than Admiralty descriptions. 
All large coals have been sympathetically affected by the 
Admiralty’s demands, and this: will before long show 
itself in an actual move up in price. Drys have been slow 
to feel any effect, the same being the case with bituminous 
qualities, which have been quiet in demand, but Mon- 
mouthshires show a better tone. The inquiry has been 
mostly for May loading, and some sellers are quoting 
best Monmouthshire black veins at 34s. 6d. to 35s., with 
Western Valleys 32s. to 33s., and best Eastern Valleys 
3ls. to 32s. Nuts and beans have been firm, but smalls 
have been only barely steady on the basis of 21s. 6d. to 
22s. for best bunkers and 21s. to 21s. 6d. for seconds, 
with cargo sorts about 17s. to 19s. The slowness of the 
inquiry is entirely due to tonnage being short, but an im- 
provement in this respect will, it is expected, be reflected 
in a stronger tone in small coals. Coke and patent fuel 
remain firm at recent levels, while pitwood has not been 
so plentiful, and shows signs of making an advance on the 
present figures of 34s. to 35s. 
LATER. 

There is no change in the market except that all 
Admiralty coals are very difficult. As regards other 
grades, there is weakness for spot shipment, but for May 
the outlook is good. Stems are filling up rapidly, and the 
supply of tonnage is increasing, with freight rates daily 
showing a fall. Monmouthshires are very firmly quoted 
for next month, for which there is an expanding inquiry. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 34s. 6d. to 35s.;  ordi- 
naries, 33s. 6d. to 34s. 6d.; best drys, 35s. to 36s.; ordinary 
drys, 30s. to 32s. 6d.; best bunker smalls, 21s. 6d. to 22s.; 
best ordinaries, 21s. to 21s. 6d.; cargo smalls, 18s. to 19s.; 
inferiors, 17s. to 18s.; washed smalls, 22s. to 24s.; best 
Monmouthshire black vein large, 34s. to 35s.; ordinary 
Western Valleys, 32s. to 33s.; best Eastern Valleys, 31s. 
to 32s.; seconds Eastern Valleys, 29s. 6d. to 30s. 6d. 
Bituminous coal; Best households, 29s. to 30s.; good 
households, 27s. to 28s.: No. 3 Rhondda large, 29s. to 
3ls.; smalls, 23s. to 24s.; No. 2 Rhondda large, 25s. to 
27s.; through, 23s. to 24s.; smalls, 20s. to 21s.; best 
washed nuts, 27s. 6d. to 30s.; seconds, 25s. to 27s.; best 
washed peas, 25s. to 27s.; seconds, 22s. to 24s.; patent 
fuel, 35s. to 37s. 6d. Coke: Special foundry, 43s. to 45s.; 
good foundry, 38s. to 40s.; furnace, 30s. to 32s. Pitwood 
ex ship, 34s. to 35s. 





Newport (Mon.). 


Newport has suffered relatively to a greater 
extent than neighbouring ports in the matter of paucity 
of ready tonnage, but chartering has shown considerable 
improvement, with the result in the course of a week 
coals are likely to display a much better tone. Senti- 
mentally the market has improved on expectations of 
more tonnage supplies being shortly available, but there 
are a number of weak spots which buyers able to ship 
at once can use to advantage and get very favourable 
terms. Sellers are, however, holding for 34s. to 35s. for 
forward loading for best black veins. Other grades are 
also steadier for May shipment. Small coals have met 
with rather slow inquiry and prices have ruled about 18s. 
to 18s. 6d. for best. Throughs and nuts have not been 
quite so strong for prompt positions, but show signs of 
hardening in value for next week. Pitwood is about 
34s. to 35s., and iron ore firm at nominal figure of 30s. 
Approximate values :—Steam coal: Best Newport black 
vein large, 34s. to 35s.; Western Valleys, 32s. to 33s.; 
Eastern Valleys, 3ls. to 32s.; other sorts, 29s. 6d. to 30s.; 
best smalls, 18s. to 18s. 6d.; seconds, 17s. to 17s. 
Bituminous coal: Best house, 28s. to 29s.; seconds, 26s. 
to 27s. Patent fuel, 33s. to 34s. Pitwood ex ship, 34s. 


to 35s. 





Swansea. 

The prohibition of the export of anthracite coals 
has, notwithstanding that shipments can be made by 
obtaining licences, had the effect of checking operations, 
and as a consequence some sections of the market have 
shown easiness. Anthracite large comes within this 
category and machine-made qualities have moved off 
very slowly at easy figures, although beans and peas have 
held firm. Rubbly culm and duff have met with a steady 
demand. Steam coals have been quiet and chartering has 
been inactive, but smalls continue firm. Approximate 
prices :—Anthracite : Best malting large, 22s. to 24s. net ; 
second malting large, 20s. 6d. to 21s. net ; big vein large, 
16s. 6d. to 17s. 9d., less 24 per cent.; red vein large, 17s. 3d. 
to 17s. 9d., less 24 per cent.: machine-made cobbles, 
23s. 6d. to 26s. net; French nuts, 23s. to 25s. 6d. net ; 
stove nuts, 23s. to 24s. net; beans, 24s. 9d. to 25s. 3d. 
net; machine-made large peas, 15s. 6d. to 16s. 3d. net ; 
rubbly culm, 10s. 6d. to 11s. 6d., less 24 per cent.; duff, 
5s. 9d. to 6s. 3d. net. Steam coal: Best large, 28s. to 
31s., less 24 per cent.; seconds, 24s. 6d. to 27s., less 2} per 
cent.; bunkers, 23s. to 24s. 6d.. less 2} per cent.; smalls, 
16s. 6d. to 20s., less 24 per cent. Bituminous coal: No. 3 
Rhondda large, 28s. 6d. to 31s. 6d., less 2} per cent.; 
through and through, 26s. to 26s. 6d., less 24 per cent.; 
smalls, 19s. 6d. to 21s. 6d., less 2} per cent. Patent fuel, 
32s. to 35s. 


Tin-plates, &c. 


The tin-plate industry continues to suffer inter- 
ruption and there has been a number of stoppages of 
short duration, although in some districts employment 
has been uniformly good. Production on the whole showed 
an improvement last week on the week previous. The 
stoppage of shipments to Holland has resulted in one or 
two steamers being prevented from sailing, but those 
engaged in the trade hope that the embargo will be sus- 
pended before long. There is trouble in the Llanelly 
district, where notices have been given by boiler-firemen 
to terminate on Saturday. The works affected are the 
South Wales, R. Thomas Mills, Old Castle, Weston and 
Burry works. So far nothing has been done to bring about 
a settlement of the dispute, which relates to wages. The 








men claim an advance in addition to the war bonus 
recently granted when they earn 40s. and under per week 
The men have presented notices without the sanction of 
the Dockers’ Union, of which they are members. It is g 
recognised principle that union members affiliated with 
the Conciliation Board are not to present notices, but that 
claims must be made to employers through their unions 
and, failing agreement, a joint meeting of employers and 
workmen shall deal with questions. Failing success, they 
the matters at issue are to be referred to arbitration. The 
men now concerned have put forward their claims before, 
and at a joint committee it was agreed that, if evidence 
was supplied of any such members of the Dockers’ Union 
being better paid than the Llanelly men, then those rates 
would be granted. Upon this notices were at that time 
withdrawn. Since then notices have been presented in 
violation of the Tin-plate Conciliation Board. At the 
present time there are a number of mills at the various 
Llanelly works idle, and if a stoppage takes place at the 
works mentioned above it will mean that fifty-four mills 
will be stopped, and altogether about 2600 men thrown 
out of employment. At all the steel works, spelter fac. 
tories and other works in South Wales briskness prevails, 
The following are the official quotations from the Swansea 
Metal Exchange :—Tin-plates, &e.: LC., 20 ~« 14 112 
sheets, 17s. 3d. to 178. $d.; I.C., 28 x 20 56 sheets, 
17s. 9d. to 18s. 3d.; I.C., 28 x 20 112 sheets, 34s. 4d, 
to 35s. 9d.; 1.C. ternes, 28 x 20 112 sheets, 29s. tid, 
Galvanised sheets, 24 g., £15 to £16 per ton. Block tin, 
£164 15s. per ton cash, £165 10s. per ton three months. 
Copper, £87 5s. per ton cash, £82 10s. per ton three montiis. 
Lead: English, £22 per ton; Spanish, £20 17s. 6d. per 
ton. Spelter, £59 per ton. Iron and steel—Pig iron : 
Standard iron, 64s. 9d. per ton cash, 65s. 2d. one mont}: ; 
hematite mixed numbers, 95s. per ton cash, 95s. 6d. one 
month ; Middlesbrough, 65s. 14d. per ton cash, 65s. 64d, 
one month ; Scotch, 71s. L}d. per ton cash, 71s. 74d. one 
month. Welsh hematite, £5 5s. and upwards delivered, 
East Coast hematite nominal. West Coast hematite 
nominal. Steel bars : Siemens, £7 10s. per ton : Bessemer, 
£7 10s. per ton. Steel rails, heavy sections, £7 12s. tid. 
per ton. 





Newport Metal Market. 


There is practically no alteration to record as 
regards the iron and steel trades of this district. Business 
is on a fair scale, and values rule firm, with an improving 
tendency. Works generally are so fully booked as to 
assure full outputs for the next two or three months, and 
as a consequence higher figures are named for delivery 
running into the third quarter of the year. At the bar 
mills the inquiry is better, and there is more indication 
of sellers getting their own terms for future deliveries. 
The price has hardened since last week from £7 5s. to 
£7 10s. for both Bessemer and Siemens qualities. Some 
makers are naming 2s. 6d. to 5s. above this figure. Welsh 
hematite is active and strong at £5 10s. to £5 15s., few 
sellers being about. Iron ore remains firm and scarce at 
about 30s. for best Rubio. In rails business has been 
satisfactory, with prices showing an upward course. 
Officially prices are on the basis of £7 10s. to £7 15s. Tin- 
plates are in demand as regards stock lots and are moving 
off well. Up to 17s. 6d. has been paid for 14 » 20 and 
35s. 6d. for 28 20, but makers are holding off and naming 
3d. to 6d. above these figures. 








THE FRENCH CRUISER LEON GAMBETTA. 


Ir is ofticially announced by the French Ministry of 
Marine that the armoured cruiser Léon Gambetta was 
torpedoed and sunk on Tuesday night at the entrance to 
the Straits of Otranto. The ship sank in ten minutes 
with the loss of all her crew except 136, who were rescued 
by Italian torpedo-boats. According to a telegram from 
Vienna, the disaster was caused by the Austrian sul- 
marine No. 5. 

The Léon Gambetta was laid down at Brest in January, 
1901, and was completed in 1903. She had a displace- 
ment of 12,416 tons and carried a crew of 710. Her main 
armament consisted of four 7.6in. and sixteen 6.4in. guns. 
She was armoured amidships with a 6fin belt. Her pro- 
pulsive machinery consisted of three sets of four-cylinder 
triple-expansion engines developing a designed horse- 
power of 27,500, and giving her a speed of 22 knots. With 
her sister ships, the Jules Ferry and Victor Hugo, she had 
a reputation for good steaming qualities. On a three- 
hours’ full-speed trial she developed 29,000 horse-power 
and attained a speed of 23.15 knots. She was fitted with 
boilers of the Niclausse type, and at 16,000 horse-power 
her coal consumption averaged 114 tons an hour. She 
cost £1,177,667. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.—At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. “* Oil 
Well Engineering,” by Mr. William Calder. At 8 p.m. 

Roya InstiTuTION oF GREAT Britain.—Albemarle-street, 
Piccadilly, W. The evening discourse will be delivered by 
Professor F. G. Donnan, F.R.S. The subject is ‘‘ Emulsions 
and Emulsification (Experimental).”” At 9 p.m. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—In the Lecture Theatre of the Literary and Philo- 
sophical Society, Westgate-road, Newcastle-on-Tyne. ‘The 
Modern Aeroplane,” by Dr. R. T. Glazebrook, F.R.S. 7.30 p.m. 


SATURDAY, MAY Ist. 

Tue Royat InstiruTion oF GreAT Britatn.—Albemarle- 
street, Piccadilly, W. Annual meeting. At 5 p.m. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS: GRADUATE Section.—In the Institution Library, 
Bolbee Hall, Neweastle-on-Tyne. The Secretary of the Institu- 
tion will introduce a discussion on ‘* The Making and Filing of 
Ingineering Notes.”’ 7.15 p.m. 


MONDAY, MAY 3rp. 


Roya INstTiTuTION OF GREAT BRITAIN. 
Piccadilly, W. General meeting. 5 p.m. 
Royat Soctety or Arrs.—John-street, Adelphi, London, 


Albemarle-street, 
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Cantor Leeture, “ Foodstuffs,” by Dr. David Sommer- 


8 p.m. 


W.C. 
ville. 4 3 ¥ : 
WEDNESDAY, MAY 5ru. 

Tue Royat Society or Arts,—John-street, Adelphi, W.C. 
Ordinary meeting. ‘*The Measurement of the Efficiency of 
Domestic Fires, and on a Simple and Smokeless Grate,” by 
Dr. Augustus Vernon Harcourt, F.R.S. 8 p.m. 

Tue INSTITUTE OF SANITARY ENGINEERS.-.-At Caxton Hall, 
Caxton-street, Westminster,“ Asphalt and its Application in 
Sanitary Work,” by Mr. Nandy Hoskins. Hlustrated by lantern 
slides. 8 p.m. 

THURSDAY, MAY Gru. 

Ture Royaw Insrirution oF GREAT Brirarn.—-Albemarle- 
street, Piccadilly, W.  “* Advances in General Physics,” by Dr. 
\, W. Porter, FL.R.S. At 3 p.m. 

Tue CoNcRETE INstTiTUTE.—-At Denison House, Westminster, 
s.W. The discussion will be resumed on Mr. Osborn C, Hills’ 
paper, entitled ** The London Building Acts, with some Suggested 
Amendments.” At 730 p.m. Remarks: The paper by Mr. 
KE. A. W. Phillips, entitled ‘* Lime Concrete in the East,” which 
was to have been read on May 6th, will be read on May 22nd, 
1915. The fifth annual dinner will not be held this year. 





FRIDAY, MAY 7ru. 


Tue Royaw Instirution of GREAT Britarn.—Albemarle- 
street, Piccadilly, W. The evening discourse will be delivered 
by Prof. O. W. Richardson, F.R.S. The subject is “* Electrons 
and Heat.” At 9 p.m, : 

Tur JUNIOR INSTITUTION OF ENGINEERS.—At 39, Victoria- 
street, Westminster. Informal discussion, 8 p.m. 

SATURDAY, MAY 8ru. 

Tue INSTITUTION OF MUNICIPAL AND County ENGINEERS. 

Meeting to be held in the North-Eastern District at Sear- 
borough. A paper entitled ** Catering for the Wants of the 
Holiday Maker,” by Mr. Harry W. Smith, will be taken as 
read, Any discussion thereon may take place at the close of 
the meeting after the various works have been inspected. 
10.15 acm. 10.45 a.m.: Inspection of Spa improvements, 
beach bungalows, South Cliff Gardens, bathing pool, &e., in 
the South Bay. 

MONDAY, MAY 10TH. 

Tue INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ 
AssociaTION.-Storey’s Gate, St. James’s Park, London, S.W. 
“The Running-shed Maintenance of a Locomotive,” by Mr. 
T. h. Chrimes., 8 p.m, 

THURSDAY, MAY 

ASSOCIATION OF KatiLWAy COMPANIES’ SIGNAL SUPERIN- 
TENDENTS AND SIGNAL ENGINEERS.—The fiftieth conference 
will be held at the Railway Clearing House, London. 


13TH. 


THURSDAY anp FRIDAY, MAY 137H anv 14TH. 


IRON AND STEEL INstITUTE.—Annual meeting at the Institu- 
tion of Civil Engineers. For programme see page 401. 


FRIDAY anp SATURDAY, JUNE 
TO 26TH. 

THe INsTiruTion OF MUNICIPAL AND CouNTy ENGINEERS. 
At the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Road Conference. The following is a 
preliminary list of the papers to be read and discussed at the 
Conference :—** The Improvement and Maintenance of High- 
ways in connection with Modern Traffic Conditions,” by Mr. 
C.F. Gettings ; “* Improvement and Maintenance of Highways,” 
by Mr. J. S. Brodie ; *‘ Some Recent Experiences in the Sur- 
facing and Maintenance of Roads, particularly on a Clay Sub- 
soil,” by Mr. J. A. Webb; ‘* The Use of Motor Vehicles in 
Haulage of Materials on the Highway,’’ by Mr. F. W. Smart ; 
“Mechanical Traction for Municipal Work,” by Mr. E. J. 
Elford ; ‘* Haulage by Mechanical Means v. Horse Power,” 
by Mr. J. Rush Dixon ; ‘* Haulage by Mechanical Means,” by 
Mr. T. W. E. Higgens; ‘* Reinforced Concrete for Roads, 
Sewerage, &e.,”” by Mr, A. E. Collins ; ‘* Fire Brigade Organisa- 
tion and Equipment,”’ by Mr. W. A. Farnham; ‘* Notes on 
Sewage Treatment by Foreed Aeration,’’ by Mr. J. P. Wakeford ; 
“ Ejectors,” by Mr. I. Shone ; and * Protection of Ancient 
Buildings.” 


THURSDAY, 24TH 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tae Westminster Tool and Electric Company, of Suffolk 
House, Laurence Pountney-hill, Cannon-street, London, E.C., 
advises us that its telegraphic address has been changed from 
* Aphasitie - Cannon, London,” to * Westoleleo - Cannon, 
London.”” 

Mr. KennetH D. McKenzie has been appointed general 
manager and Mr. David Macmillan assistant manager of Messrs. 
Braby’s Eelipse Iron and Galvanising Works, Glasgow, in the 
place of Mr. W. H. Luther, the late Glasgow director of the firm, 
under whom the two first-named gentlemen had a long and 
varied experience, 

THe following firms have recently been elected members of 
the British Electrical and Allied Manufacturers’ Association : 

The Mirrlees Watson Company, Limited ; John Musgrave 
and Sons (1915), Limited ; Newton Brothers, Derby: Isaac 
Storey and Sons, Limited (Branch of United Brassfounders and 
Engineers, Limited). 








INstiruTion oF Civit ENGINEERS.—The Council of the 
Institution of Civil Engineers has made the following awards 
for papers read and discussed during the session 1914-15: 
The ‘Telford Gold Medal to Mr. A, L. Bell, Rosyth ; Telford 
Premiums to Mr. C, W. Anderson, Chakradharpur, India ; Sir 
Thomas Mason, Glasgow; Dr. H. F. Parshall, London; and 
Mr. H. E. Yerbury, Sheffield ; and the Crampton Prize to Mr. 
F. D. Evans, Kuala Lumpur, F.M.S. The awards for papers 
to be published in the ** Proceedings ” without discussion will 
be announced later. 

ENGINEER VOLUNTEER TRAINING Corps.—The replies received 
to the circular recently issued by the Institution of Electrical 
Engineers to the members residing in the London district have 
heen communicated to the Central Association of Volunteer 
Training Corps, whose engineering adviser is of opinion that 
the response received is sufficient for the matter to be proceeded 
with, and enrolment forms have accordingly been sent to all 
those who have expressed willingness, conditional or uncon- 
ditional, to join the proposed corps. Further enrolment forms 
for members whose residence or occupation is in the London 
district ean be obtained at the Institution of Electrical Engineers, 
Victoria Embankment, W.C. 

Conrracts.—Messrs. J. H. Tucker and Co., Birmingham, have 
recently received contracts for annual supplies of service fuse- 
boxes from the Ilford Urban District Council, and from the 
Bolton and Blackburn Corporations. This firm has also received 
orders for lampholders from the Swindon Corporation and for 
ironclad switehes from the Dundalk Urban District Council.— 
Ed. Bennis and Co., Limited, have recently received orders for 
a total of ninety-two stokers and furnaces of various types, 
the orders coming from twenty-one separate customers, of whom 
fourteen gave repeat orders: The stokers were for varied uses, 
including electricity works, an ammunition factory, collieries, 
gasworks, an infirmary, a paper mill and other factories. This 
firm has also received orders for re-linking grates of other 
makers, for coal and ash-handling plant, &c. 





BRITISH PATENT SPECIFICATIONS. 


When an tion is tetl from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is without 
drawings. . 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 








STEAM GENERATORS. 


8199. April Ist, 1914..-WaTER-TUBE STEAM GENERATOR,, L. 
P. Perkins and J. G. A. Kitchen, both of the Lune Valley 
Engineering Company, Wheatfield-street, Lancaster. 

This boiler, it is claimed, is of simple construction and high 
efficiency, and is so designed that the removal and replacement 
of any tube can be made without interfering with any of the 
other tubes. The generator consists of the steam drum A and 
the water drum B connected at one end by the water circulating 
pipe C and of the rows of water tubes D, E, F,G. The sides of 
the steam drum are drilled with two rows of holes, and the sides 
of the water drum are drilled with corresponding holes for the 


owt, 


N98139 





beeeee, 







































































insertion of the tubes. The holes are arranged in zig-zag fashion, 
so that the tubes D pass between the tubes E on one side of the 
drums, and the tubes F pass between the tubes G on the other 
side of the drums. Each tube has three bends and four straight 
lengths. All the tubes are exactly alike, and the alternate sets 
are only reversed in position. Both ends of each tube are fixed 
in the tube drums on the same side thereof, so that any one of 
them can be taken out and replaced without disturbing any 
other tube.—-April 7th, 1915. 






INTERNAL COMBUSTION ENGINES. 


8086, September 30th, 1914.—VaApoRISER OF INTERNAL Com- 
BUSTION ENGrNEs, H. Prosser, 98, Hope-street, Glasgow. 

In this vaporiser electrical means are used for heating the air 

or the combustible mixture, for facilitating the starting of a 

cold engine. A butterfly valve is carried on trunnions in the 

charge pipe in the usual manner. Fitted in the interior of the 

valve is a helically coiled conductor, which is held between flat 
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sheets of mica or other suitable material. The outer end of 
this conductor is led through an insulating tube in one of the 
trunnions, whilst the opposite end is passed through one of the 
sheets of mica, and is in electrical contact with the outer wall of 
the valve, so that the current may pass through the coil between 
the insulated lead A and the body of the carburettor, In this 
manner the valve is heated up so as to act as a heating medium 
for the mixture passing through the charge pipe.—April 7th, 
1915. 


DYNAMOS AND MOTORS. 


6430. March 13th, 1914.—-IMpROVEMENTS IN DyNAMO-ELEC- 
TRIC MACHINES FOR STARTING AND LIGHTING MoTor Cars 
AND THE LIKE, Albert Henry Midgley and Charles Anthony 
Vanderville, both of Warple Way, Acton Vale, Middlesex. 

This specification deals with a combined starting and lighting 
arrangement, more particularly for use on motor cars and the 

like. The object is to provide a dynamo which will give a 

higher power at a greater speed when running as a motor as 

compared with the power normally given by the machine when 
running as a dynamo, whilst using a single armature winding 
for both purposes. An ordinary four-pole armature A is pro- 
vided with a two-brush wave or re-entrant winding B, which 
is a simplex simple re-entrant winding. This winding is used 
in conjunction with a plurality of brushes, two of which, viz., 
D and EK, are preferably placed 90 deg. apart and are employed 
when the machine is running as a generator, whilst the additional 
brushes, viz., D!, D?, D? and E,, E, and E, are placed on dia- 
metrically opposite sides of the commutator with their centre 
line at preferably 45 deg. relatively to the positions of the main 
brushes, and come into operation when the machine is running 
as a motor. The positive motor brushes on the one hand and 
the negative motor brushes on the other hand are electrically 
connected with one another, and in the example illustrated also 
with the respective dynamo brushes. The magnetic field is 
formed with four poles F', F*, F° and Fy, of which F, and F* are 
energised by means of a shunt winding G when the machine is 
running as a generator, and in such a manner that all the poles 
are alternately of opposite polarity (NS, NS). All the poles 





are, in addition, provided with a series winding H, which 
is used when the machine is running as a motor. In this 
latter case the magnetic field is so energised by the series 


winding that it practically becomes a two-pole machine 
with divided poles (SSNN). The dynamo brushes are 
so placed that they short-circuit armature conductors 


between poles of opposite sign (N, 8) ofa four-pole dynamo 
field and the plurality of motor brushes in such a position that 
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the centre line of all these brushes considered together lies 
between the poles of like sign N and N, and 8 and 8, of the 
two-pole motor field with divided poles. I is a switch for in- 
serting either the shunt or the series winding into the circuit 
when the machine is to be run as a generator and as a motor 
respectively. The motor brushes D'!, D*, D® and E', E*, E* are 
moved off the commutator when the machine is running as a 
generator, the removal of these brushes being effected in any 
suitable or well-known manner. The means for operating the 
motor brushes may be adapted to operate, at the same time, the 
switch I.—April 7th, 1915. 


SWITCHGEAR. 


624. January 9th, 1914.—IMPROVEMENTS RELATING TO PRO- 
TECTIVE Devices for DyNAMO-ELECTRIC Motors, George 
Ellison and Max Richard Hugo Mueller, both of Victoria 
Works, Wanstone-lane, Birmingham. 

The circuit breaker is indicated by A and a series motor by B. 
The ordinary controller is represented by C and the field winding 
by D. In conjunction with the breaker is arranged a solenoid, 
the plunger pf which is adapted to actuate a trip which releases 
the circuit breaker. Two windings E and F are provided on 
the solenoid, these being wound to produce opposite fluxes. 
The winding F is in series and the other E in shunt with the 
armature. During normal working conditions the fluxes 
approximately balance, and no effect is produced on the plunger, 
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but in the event of the armature attaining an excessive speed 
the back E.M.F. so far reduces the current through F that the 
flux due to the shunt winding E predominates and the plunger 
is actuated, with the result that the circuit breaker is released and 
permitted to open under the action of its spring. It will be 
understood that the above-described device does not take the 
place of the ordinary controlling mechanism, which is under 
the operation of the attendant, but is a means which is beyond 
the control of the attendant for preventing that racing which 
occurs through inattention or wilful misuse when dealing with 
light loads or lowering heavy loads.—A pril 7th, 1915. 


LOCOMOTIVES. 


21,678. October 28th, 1914.—SPARK-ARRESTING AND SMOKE- 
DISCHARGING APPARATUS, P. Swanson, Panton-street, 
South Invercargill, New Zealand. 

Inside the usual smoke-box there is placed a second smoke- 

box A. This smoke-box at its lower end is provided with a 


N° 21,678 





non-return valve B and at its upper end with a hinged valve C 
operated from the cab. The non-return valve B opens into a 
pipe D, one end of which is connected to a pump E driven by 
the engine driving gear, whilst the other end dips into the 
water in a chamber F and is closed by a non-return valve G. 
The apparatus is worked as follows :—With the engine running, 
the valve C is shut down and the pump E set going, drawing 
the sparks and smoke down past the valve B into the pipe D 
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and pump. On the forward stroke of the pump piston the 
sparks and smoke are forced through the valve G into the water 
in the tank F, quenching the sparks, the smoke passing through 
the water and out of the chamber by way of the opening H into 
and up through the ordinary smoke-box and out to the atmo- 





sphere,—A pril 7th, 1915, 
LIGHTING AND HEATING. 
7,326. July 21st, 1914.—IMpROVEMENTs IN Etrectric INcAN- 





DESCENT Lamps, Irving Langmuir, of the General Electric 
Company, Schenectady, New York. 

This invention relates to lamps having tungsten or other 
refractory filaments. The lamp made in accordance with the 
invention is shown. In the lamp bulb is placed a small 
quantity of mereury, which is vaporised by heat from the 
filament, and into the lamp is introduced some suitable inert 
such nitrogen or hydrogen or a mixture thereof, 


gas, as 
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which will absorb enough heat from the filament to prevent it 
attaining a dangerously high temperature before the mercury 
vaporises. The lamp is constructed in such a way that the 
mereury vapour when produced displaces the nitrogen or other 
inert gas, so that, except momentarily at starting, the whole 
filament operates in an atmosphere of the vapour of the mercury 
or similar material. There are four other illustrations.— 
April 7th, 1915. 


TRANSMISSION OF POWER. 


8173. March 31st, 1914.—ImMPROVEMENTS IN AND RELATING 
TO THE PROTECTION OF ALTERNATING-CURRENT GENERA- 
tors, The British Thomson-Houston Company, of 83, 
Cannon-street, E.C., Frederick Horton Clough, of 24, War- 
wick-street, Rugby, and James Whitcher, of Rosegate, 
Manor-road, Ruislip, Middlesex. 

The object of this invention is to provide for alternating- 
current generators having parallel windings in the armature a 
protective device which operates to cause disconnection of the 
machine from the system in the event of internal breakdown of 
the machine. The diagram shows the manner in which the 
invention may be carried into effect for protecting a single- 
phase generator having one pole earthed. The generator has 
two parallel windings A and B and one pole is earthed at C. 
The two windings at the other end lead out through the con- 
ductors D and E, which ultimately are connected, and the 
combined current is taken by conductor F. On the two parallel 
connected conductors D and E current transformers G and H 
are provided, having their secondary windings cross-connected 
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so that current induced in them circulates. In shunt with the 
secondary circuit a trip coil K is connected so that normally 
no current will pass through it, but in the event of a fault to 
earth developing in one of the machine windings B and C or 
in one of the conductors D and E on the machine side of the 
current transformers then the balance of current in the secondary 
circuit is disturbed and current traverses the trip coil and causes 
the switch L to disconnect the machine from the bus bars. In 
the circulating secondary current circuit instruments such as 
the ammeter M and time limit overload fuse N may be con- 
nected. The two parallel windings of the generator will gener- 
ally develop equal currents so that the current transformers 
should be of equal ratio accordingly, but if the currents’ are 
different the current transformers will be modified so that 
normally in each secondary winding the same current is induced. 
Several modifications of the invention are described.—A pril 7th, 
1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


16,826. July 15th, 1914.—Dre Heap ror Curtine Screw 
THREADS, A. Herbert, Asthall Manor, Burford, Oxon, and 
P, V. Vernon, Penvorn, Manor-road, Coventry. 

In this die head there is detachably fixed to the closing member 
Aa ring B with bevel teeth C. Revolving on the closing member 
is another ring D with similar bevel teeth E facing the teeth C. 
Surrounding these gear rings and taking a bearing on the ring 
B is a sleeve F, which carries one or more bevel pinions G, the 
teeth of which mesh with both gear rings C and E. This sleeve 
is arranged to rotate with the die head. Far instance, it may 
have a lug H which engages a detachable bracket J on the die 
head. The lug passes into a slot in the bracket so that the 
sleeve can be withdrawn easily when required. The gear ring 
D is provided with a braking surface, and this is engaged by a 
brake band K pivoted to an arm L. This arm hangs freely and 
is prevented from rotating in any suitable manner. For in- 
stance, it may engage a bar or slot—not shown—-so as to allow 
the die head to move endwise freely. The arm carries a lever 





M, by the-movement of which the brake band is operated. In 
operation the two gear rings B and D and the sleeve F rotate 
at the same speed as the die head. When it is desired to close 
the die the brake band is contracted on to the gear ring D, holding 
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this stationary. The sleeve F continues to rotate with the die 

head, and as the pinion G on the sleeve now revolves in relation 

to the stationary gear ring the ring B on the closing member A 

is driven faster than the die head. If the brake is fully applied 

so that it holds the gear ring quite stationary the closing member 
is rotated at twice the speed of the die head, and consequently 

the die is closed in the known manner.— A pril 7th, 1915. 

8229. April Ist, 1914.—GrarR-cuTTING MacuHINe Toot, Sir C. 
A. Parsons and A, Q. Carnegie, Heaton Works, Neweastle- 
on-Tyne, and 8. 8S. Cook, Turbinia Works, Wallsend-on- 
Tyne. 

It has been found by experiment, with gear-cutting machines 
involving the use of superposed members, one of which carries 
the work, that if both members rotate in the same direction with 
small relative motion between their contactimg surfaces, then 
on any attempt being made to transmit considerable pressure 
across those contacting surfaces, irregular jerky motion of the 
work-earrying member results. This is due to the lubrication 
being imperfect owing to the small relative motion between 
the surfaces, the friction being probably on the border line 
between metallic and viscous friction. The object of this in- 
vention is to overcome the above difficulties by providing a 
machine in which the secondary member carrying the work is 
supported by contact with stationary surfaces. The base of 
the machine consists of a horizontal bed A having a bushed 
vertical bearing B therein. The work-carrying table C or 
secondary member is provided with a stem D to fit the hole in 
the bed, while the primary member takes the form of a ring E 
constrained to rotate concentric with the axis of the secondary 
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member by a suitable boss F upon the bed. The primary 
member carries the driven member G of the parent gear. Sur- 
rounding the primary member a stationary frame H is provided, 
secured to the upper side of the bed, and provided at its upper 
edge with a rim J. The secondary member rotates with its 
under side in contact with this rim. The gear train employed 
between the primary and secondary members to provide the 
desired shift of phase consists of a combined spur wheel K and 
bevel pinion L adapted to rotate about a vertical spindle secured 
to the primary member, the spur wheel K engaging a stationary 
pinion M co-axial with the primary member and secured to the 
boss F. The bevel pinion L meshes with a bevel wheel N upon 
a shaft carrying a worm P and supported in bearings upon the 
primary member, the worm being adapted to engage with and 
drive a worm wheel Q secured upon the secondary member. 
The effect of this train is that upon the primary member being 
rotated by the parent gear the spur wheel upon the vertical 
spindle is rotated, and consequently the bevel pinion drives 
the worm P engaging the worm wheel Q upon the secondary 
member, the whole being so arranged that the secondary member 
C rotates in the same direction as but at a different rate from 
that of the primary member E.—-A pril 7th, 1915. 





MISCELLANEOUS. 


20,232. September 26th, 1914.—FurNAcE FOR SUPPLYING 
HEATED ArR AND GAs EMPLOYED IN DryING PROCESSES, 
The Staveley Coal and Iron Company, Limited, Barrow 
Hill, near Chesterfield, and C. P. Markham, Ringwood Hall, 
Chesterfield. s 
This furnace is intended to be used for drying purposes in 
foundries and similar places. The combustion chamber A is 
placed in or about the centre of the furnace and is provided 
with the usual dead-plate B, fire-bars C, and bearers D, fire-hole 
E and ash-hole front F, which is closed by a door—not shown. 
A bridge G is also formed between the back of the fire-bars and 
the flues H. The combustion chamber A is constructed with 
hollow walls forming air spaces J along the sides, up the front, 
and over the top. An air inlet flue K is provided under the 








bottom of the ash-pit, from which air is admitted through ports 
L placed below the fire-bars to support combustion. Ports \{ 
are also formed in the side walls above the fire-bars and in {)\o 
roof of the fire-place to provide air for secondary combusti«,, 
and there is likewise formed a space N for heating the air which 
may pass the ports M on its way to the flues H. An air fluc J 


N°20,23 











Sectionon 
ae oe 


is formed around the brickwork which supports the fire do 
frame, and the top of the frame and the dead-plate are provid: 
with air ports P, through which the incoming cold air can impin, 
on the furnaee side of the door and keep it and the frame fro) 
getting too hot when exposed to the high temperatures whic 
ean be reached in the combustion chamber. In order to regulat 
the combustion and temperature sliding dampers Q, by whi: 
both the primary and secondary air may be regulated, are pr 
vided.—A pril 7th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British patents, which have be. 
granted in favour of residents of Germany, Austria wo: 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon Britis 
subjects the right to manufacture under enemy patent 
which right, when acquired, can be retained after the war, 
and is specially compiled for THE ENGINEER by Lewis Wr. 
Goold, Chartered Patent Agent, Corporation-stree' 
Birmingham. It is desirable in the first instance to obtai, 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy proprieto/ 
the law does not apply. 


5, 


On each of two of the patents given below £56 and o 
each of the remainder £45 have been paid in renewal fees. 





No. 16,756/05.—Spray-producers. Relates to centrifugal 
apparatus for moistening air and spraying liquids, and consist 
in arranging a number of distributing dises with their circula: 
edges running in water. Fans are attached to the same spind|: 
as the dises, and the whole of the air and liquid is made to pa 
through a grating. Prott, C. H., Germany. 

No. 16,919/05.—-Mixing. A machine for mixing dry material 

consists of a horizontal conical drum in which the feed and di 
charge openings are both in the small end, the large end being 
Raps, G., Germany. 
17,078 /05.—Weighing apparatus ; 
apparatus ; indicating and registering mechanism ; printing 
devices ; weights; methods of using. Schember, K. A., and 
Schember, A. (trading as Schember and Sohne, C.), and Miche|, 
A., Austro-Hungary. 

No. 17,464/05.—Gas manufacture ; hydraulic mains. An 
hydraulic main is fitted with a series of removable scoops, whic! 
are placed beneath the dip-pipes in order to collect the pitc! 
The main is formed with an inclined front wall and is provided 
with a partition projecting into the liquid a little below the dip 
pipes, so that the scoops may be withdrawn through apertur 
without disturbing the working of the plant.—Deutsche Con 
tinental Gas-Ges., Germany. 

No. 17,559 /05.—Separating and sorting flour, &e. Apparatu 
similar to a cyclone dust collector is used for separating or sortiny 
finely-powdered material, such as flour, cocoa powder, & 
Kakao Compagnie Theodor Reichardt Ges., Germany. 


closed. 
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compound — lever 


No, 17,858/05.—-Ordnance ; sights. Krupp Akt.-Ges., Ger 
many. Dated November 26th, 1904. 
No. 18,264/05.—Electric lamps; vacuum tubes. Mercury 


vapour lamps are designed for various currents, voltages, and 
dimensions of the luminous tubes by varying the proportions otf 
the electrode vessels, so as to produce cooling of the mercury to 
the extent necessary for the maintenance of the proper vapour 
density in the tube. Herzwus, W. and H. (trading as Hers, 
W. C., firm of), Germany. Dated October I4th, 1904, 

No. 18,280/05.—Foreing . liquids. Consists in for 
distributing combustible liquids in such a manner that no leakage 


means 


can occur (1) if the pipes be fractured or (2) at the valves, Mar 
tini, C., and Huneke, H., Germany. 
No, 18,814/05.——-Electric lamps ; incandescent lamps. Fila 


ments of tungsten are made in such a manner that, when whit: 
hot and using 1.5 watts per candle-power, they have a resist 
ance which is nine or more times as great as at ordinary tempera 
tures, and does not vary much with their long usage. Deutsche 
Gasgluhlicht Akt.-Ges. (Auer Ges.), Berlin, S.W. 

No. 19,282/05,—-Alloys. An increase in the strength 
ductility of aluminium alloys is obtained by heating the alloy 
for a longer or shorter time at a temperature near that given 
by a well-defined point on the cooling, conductivity, or similar 
curve for that particular alloy, and then suddenly chilling the 
alloy. A series of temperatures for alloys having different pro- 
portions of aluminium and copper is given in the specification. 
The operation may be carried out on finished castings or ingots. 
It may also be interposed between separate operations in rolling 


and 


and drawing sheet metal, wire and the like. Claessen, C., 
Berlin. 
No. 19,379/05.—Electric lamps ; incandescent lamps.  Fila- 


ments of refractory, non-precious metals, such as molybdenum, 
tungsten, vanadium and tantalum are freed from carbon, which 
remains from the organic binding material, by treatment at a 
white heat with hydrogen containing a small proportion of water 
vapour or other oxidising agent. Deutsche Gasgluhlicht Akt.- 
Ges. (Auer Ges.), Berlin. Dated January 17th, 1905. 

No. 20,004/05.—-Extracting metals. A process for obtaining 
a larger output of manganese, chromium and other metals than is 
usu#l by the Goldschmidt or alumino-thermic process consists 
in mixing a small proportion of a higher oxide with the metallic 
oxide usually employed. Thus, for example, in obtaining 
chromium, 3-4 kilos. of chromic acid are mixed with 100 kilos. 
of tne oxide of chromium usually employed. In obtaining man- 
ganese, 5 kilos. of the dioxide are mixed with 73 kilos. of the 
red oxide ; or the requisite degree of oxidation may be obtained 
by oxidising or reducing manganese or chromium ores, Gold- 
schmidt, H., Germany. 
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Munitions of War. 


THE demands of our own and of other 
Allied Armies and Navies, far from decreasing as 
the war progresses, increase rapidly, and every effort 
is being strained to keep the output up to a maximum. 
Mr. Asquith stated in a speech at Newcastle on the 
20th of the month that so far our arms had not been 
hampered by lack of munitions, but it is difficult 
to reconcile this reassuring statement with the views 
expressed by Lord Kitchener and other military and 
naval authorities. There seems, indeed, to be no 
doubt that the output, great as it is—and it has 
increased, according to Mr. Lloyd George, twenty- 
fold since September—is not great enough yet, and 
machinery has been set in motion to augment it. 
The month has been a month of committee-making. 
The Government has two committees at work, and 
all the big industrial centres have constituted or 
are constituting local bodies, working no doubt in 
direct contact with the Government bodies to collect 
statistics and data, and suggest arrangements which 
will facilitate and hasten production. At the same 
time recruiting for labour is still going on briskly. 
The latest appeal has been made to municipal autho- 
rities, with the result that over sixteen thousand 
municipal workers have been turned over to Govern- 
ment work, The men themselves seem to be at last 
thoroughly aroused to the nature of the situation, 
and on the whole are working well. The only out- 
standing labour trouble of the month was that with 
the miners, which happily, at the moment of writing, 
seems on the point of being settled. 


The Government and the Railways. 


AN official announcement made on the 15th 
concerned the financial relations between the Govern- 
ment and those railways over which it has assumed 
control. Under the Act of 1871, which allowed the 
railways tO be placed under the administration of 
the State during a national emergency, it was pro- 
vided that the remuneration should be as agreed 
between the parties. At an early stage of the present 
control it was arranged that the payment should be 
such a sum as brought the net receipts up to the same 
amount as was reached in 1913. As, however, a 
decline had already set in in the first half of 1914, 
a proviso was added that there should be a reduction 
corresponding to the aggregate decrease in the net 
receipts for the first half of 1914 when compared 
with the corresponding period of 1913. At the time 
this agreement was arrived at no one had any con- 
ception of the amount of work the companies would 
do for the Government, and later many recognised 
that the terms were somewhat onerous on the former. 
The agreement of the companies to give their men 
a war bonus raised the question as to its payment 
by the Government, and this furnished an oppor- 
tunity for the reconsideration of the rate of re- 
muneration to be paid by the Government to the 
railways. Eventually it was agreed that the com- 
panies should pay 25 per cent. and the Government 
75 per cent. of the bonus to those men whose terms 
of service were governed by the conciliation boards. 
It was also agreed that the proviso in the general 
agreement above referred to should be withdrawn and 
no deduction should be made from the sum that is 
to be paid to bring the net receipts up to the 1913 
The new financial terms are not to be retro- 
spective so as to apply to the 1914 payments, but 
to date from January Ist of this year. It may be 
added that the Government pays the whole of the 
bonus of the shopmen and those outside the con- 
ciliation scheme. 


level. 


Naval Incidents. 


THE ninth month of the war produced 
surprisingly few results from the naval point of 
view. No naval action was fought between ship and 
ship, but several losses occurred on both sides. 
On the 8rd the Turkish protected cruiser Medjidieh 
struck a mine near the Russian Black Sea coast 
and sank. On the 15th the Russian Black Sea 
destroyer flotilla was in action with some land 
batteries on the Anatolian ecast, and four enemy 
steamers, two laden with coal, were sunk. While 
carrying British troops the Atlantic Transport liner 
Manitou was attacked by a Turkish torpedo boat 
in the Agean Sea on the 17th. Three torpedoes were 
fired, all of which missed. The British cruiser 
Minerva with some destroyers then gave chase to 
the enemy vessel and drove her ashore on the coast 
of the Island of Chios, where she was destroyed and 
her crew interned by the Greeks. Twenty-four 





men were drowned and twenty-seven reported as 
missing from the Manitou as a result of accidents 
to two of her lifeboats. On the same day, the British 
submarine E15, one of our latest vessels of this 
type, ran ashore on Kephez Point in the Dardanelles 
while attempting a reconnaisance of the minefield 
in the neighbourhood. Most of her crew were rescued 
and made prisoners by the Turks. The enemy 
strenuously sought to preserve their valuable prize, 
but we as strenuously sought to complete its destruc- 
tion, at first apparently by means of air bombs and 
the long range fire of our battleships. Our object 
was attained on the night of the 18th, when two picket 
boats in face of a heavy hostile fire from the forts 
at short range, succeeded in torpedoing the submarine 
and rendering her useless. One man was killed and 
one of the picket boats sunk. At sunrise on the 
25th the Navy covered the landing of strong British 
and French forces on the Gallipoli peninsula and on 
the Asiatic shore. The operations were completely 
successful, although serious opposition had to be 
faced. On the 27th the French Navy suffered a 
regrettable loss through the torpedoing of the 
armoured cruiser Léon Gambetta by the Austrian 
submarine No. 5 at the entrance to the Straits of 
Otranto. About 600 of her crew perished. From 
this summary of the month’s naval incidents the 
importance of the events now pending in the Mediter- 
ranean is clear. 


Aeronautical Incidents. 


From the aeronautical point of view, the 
past month is chiefly prominent in the futility of the 
German air attacks on this country. On the 14th 
a Zeppelin raid was carried out against Blyth and 
the Tyneside districts. Although eight bombs were 
dropped the damage to property was slight, while 
no lives were lost. Next night a Zeppelin attack 
was made on the Suffolk and Essex coasts. Ten 
bombs were dropped at Lowestoft and four elsewhere. 
Two horses were killed and a timber yard was set 
on fire. Otherwise the damage done was of not the 
least moment. On the afternoon of the 15th an aero- 
plane appeared over Kent and dropped four bombs 
near Sittingbourne and a like number at Faversham. 
They all failed to do the slightest damage. Early 
in the morning of the 30th a Zeppelin visited the 
Ipswich district. Five bombs were dropped on that 
town and ten at Bury St. Edmunds. They seem all 
to have been of an incendiary nature. No lives were 
lost, but several houses were destroyed by fire. 
These raids may, we think, all be set down as scouting 
expeditions rather than as deliberate attempts to 
inflict damage. The enemy has almost certainly 
not given up the idea of a large simultaneous aerial 
attack, and for the present is seeking only to test 
our anti-aircraft defences. Those who are inclined 
to complain of the apparent freedom with which 
the enemy has hitherto pursued these aerial raids 
should remember that the damage inflicted by such 
isolated attacks has hitherto been of no moment 
compared with what would probably be caused by 
our own defences. When the balance looks like 
being seriously the other way, our anti-aircraft guns 
and other means of beating off the enemy will, we 
have no doubt, be brought effectively into action. 
The British aeronautical services have by no means 
been idle during the month. On the evening of the 
Ist two naval airmen carried out successful attacks 
against German submarines in Belgian ports. Four 
bombs were dropped by Flight Sub-Lieutenant 
Andreae on some submarines which were being 
constructed at Hoboken. A similar number was 
dropped on two submarines observed by Flight 
Lieutenant Wilson lying alongside the Mole at 
Zeebrugge. 


An Aeronautical Epic. 


On the 26th of the month British aviators 
dropped bombs on the railway stations at Staden, 
Thielt, Courtrai, Roubaix and other places behind 
the German lines. The attacks seem to have been 
successful and prevented or hindered the enemy 
bringing up reinforcements at a critical moment 
during the five days’ battle round Ypres. The 
attack on Courtrai cost a very gallant life, but, in 
the words of the British ‘‘ Eye-Witness,” “ will live 
as one of the most heroic episodes of the war.’’ The 
aviator—his name has not at the moment of writing 
been announced officially—was by himself on a bi- 
plane. Arriving over Courtrai, he descended to a 
height of 300ft. and dropped a large bomb on the rail- 
way junction. Hundreds of rifles, machine guns and 
anti-aircraft weapons were discharged at him and 
he was wounded in the thigh. He might easily have 
saved his life at this point by descending and allowing 
himself to be captured. Instead, he determined to 





save his machine. Flying very low, a hundred feet 
or so above the ground, according to the report, he 
set off back to the British lines. But he was again 
wounded, this time with what was to prove mortal. 
Nevertheless, he flew on, returned to our lines, 
disdained to come down at the nearest aerodrome 
and went all the way back to his own base. He is 
said to have executed a perfect landing. He duly 
made his report, and died shortly afterwards in 
hospital. Last Friday The Times and other London 
papers contained the following announcement :— 
‘** Died of Wounds: Rhodes-Moorhouse.—On Tues- 
day, the 27th April, of wounds received while dropping 
bombs on Courtrai the day before, William Barnard 
Rhodes Rhodes-Moorhouse, Second Lieutenant, Royal 
Flying Corps, aged 27, elder son of Mr. and Mrs. 
Edward Moorhouse, of Parnham House, Dorset, and 
husband of Linda Rhodes-Moorhouse.”’ 





Portland Cement Standard Specification. 


THE Engineering Standards Committee 
published during the month a revised edition of its 
Specification for Portland Cement. There are in it 
several noteworthy alterations. First among these 
may be mentioned the reduction of the permissible 
residue on the standard sieve with 32,400 openings 
to the square inch. The figure in the Specification 
now superseded was 18 per cent. This has been re- 
duced to 14 per cent. We should not have been 
surprised to find 4 still greater reduction than this. 
It is probably correct to say that the majority of 
cement makers have for some time now been volun- 
tarily grinding their cement so as to leave much 
less residue, and it would probably have astonished 
few if the permissible residue had been lowered so 
as not to exceed say 10 or 12 per cent. Then, again, 
the Specification has made some alterations in the 
tensile tests. Previous to its publication a neat 
briquette at seven days had to show a breaking load 
in excess of 400 Ib. to the square inch, and at twenty- 
eight days of 500 lb. Now the seven-day test must 
be in excess of 450 lb. and the twenty-eight day break- 
ing load must not be less than the combined figure 
arrived at by adding to the seven-day breaking load 
an amount arrived at by dividing 40,000 by the 
seven-day load. Hence, the twenty-eight-day break- 
ing load has always to be in excess of 539 lb. per 
square inch. In the same way the minimum standard 
3 to 1 sand briquette test at seven days has been raised 
from 150 lb. per square inch to 200 lb. The twenty- 
eight day test must exceed the sum of the seven-day 
test and 10,000 divided by that figure; so that it 
must always be in excess of 250 1b. This is the same 
minimum as in the former Specification. It is doubt- 
ful whether these provisions will affect our makers 
any more than the increase in the fineness. Cement 
as made nowadays will have no difficulty in meeting 
the revised conditions. 


Royal Commission on Sewage Disposal. 


THE final report of the Royal Commission 
on Sewage Disposal was published during the month. 
It added nothing new to the already published reports 
of this body, though it gave in handy form a précis 
of the whole of those documents. The Commission 
was appointed nearly seventeen years ago and the 
difference between the conditions existing then and 
now is most marked. Then‘ the Local Government 
Board would sanction no scheme, for a community 
away from the seaboard or large estuary, which did 
not embody land treatment. Nowadays land treat- 
ment is very rarely suggested indeed. During the 
seventeen years the “science” of sewage disposal 
has made very vast strides. It really has become a 
science instead of a heterogeneous collection of rule- 
of-thumb methods. We do not even yet know the 
why and the wherefore of everything which takes 
place, but there is a much more complete knowledge of 
what does take place under varying conditions than 
was the case when the Commissioners first began their 
investigations. It is now known how to produce a 
non-putrefactive effluent from practically any sewage, 
and, if need be, how to sterilise that effluent. It 
cannot, of course, be said that the Commission has 
instituted all the improvements ; but it has helped 
largely in enabling them to be put into general 
practice. Its very first action, which was to acknow- 
ledge the possibilities of so-called artificial treatment, 
was of great value in this direction ; and its recogni- 
tion of the fact that it is by no means necessary to 
purify to the same standard the effluents from all 
sewage works, without regard to local circumstances, 
has been the means of removing hardships—especially 
in the case of some of the smaller towns—without in 
any way endangering the public health. It is im- 
possible, of course, here to refer to all the work of the 
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Commission, but it may well be said that its labours, 
which have been vast, have certainly, in the main, 
been beneficial. 


The Colliery Question. 


THE colliers have been the thorn in the flesh 
of April. They want a 20 per cent. advance of wages, 
which the mineowners say they cannot afford to 
give; they want also a national settlement, which 
the owners say would be illogical, as district varies 
from district, and what might be possible and even 
proper in one might be impossible and unjust, in 
Several conferences of one kind and 
another have been held. The Government inter- 
vened suddenly. The men were holding a meeting 
on Wednesday, the 21st, when a message was received 
from Mr. Runciman, President of the Board of Trade, 
that he desired to see a deputation. The deputation 
was appointed, and a meeting with Mr. Runciman 
took place in the evening. Nothing was settled. 
The men stuck to their demand, and still appealed 
for a national settlement. Mr. Asquith brought the 
parties together on Thursday, the 29th, and suggested 
that the matter should be put in the hands of an 
arbitrator or arbitrators appointed by him; but 
the meeting broke up without any decision being 
reached. Day by day went by without any settle- 
ment; the men stated their willingness to leave 
the matter in the Prime Minister’s hands, but up to 
the end of the month he had taken no decisive step. 
On Wednesday evening last, however, he communi- 
eated privately the substance of his reply to the 
secretary for the owners and to the secretary of 
the Miners’ Federation. The publication of it is 
momentarily expected. 


another. 








SUBMARINE SIGNALLING. 





Or all the perils which attach to ocean naviga- 
tion the most paralysing are undoubtedly those 
caused by fog. No type of ship is immune from its 
terrors, and the larger and faster the vessel the 
greater the menace. Every ship captain is well 
aware that impending death and disaster lurk for 
him in fog, though his vessel be one which under 
ordinary, or even extraordinary conditions of wind 
and wave, is practically superior to all dangers. 
He is quite able to avoid rocks and shoals by the 
provisions which science has made available to 
him, and no storm at sea is able to shake his confidence 
in the staunchness of his ship; but fog takes away 
his eyes and filches from him the sure dependence 
on his ears which he has in a clear atmosphere. 
He can no longer be sure of either the direction or 
distance of origin of sounds he may pick up, and so 
must needs bow to a force majeure which he cannot 
control. When it is realised that these conditions 
are practically the normal conditions of service of 
underwater vessels, some idea may be formed of the 
difficulties of submarine navigation, for  sub- 
marines are almost at as great a disadvantage as 
a surface ship in a fog. They dare scarcely show 
even a periscope when in the proximity of an enemy 
vessel, unless it be absolutely necessary to take that 
risk in order to deliver an attack. It is little 
wonder, then, that the question of submarine signalling 
is attracting much attention, for it promises to provide 
both mouth and ears to these vessels, in the sense 
that by its means a submarine and its mother vessel 
may be put into more or less perfect communication. 
Each may be able to originate and to receive signals 
by means of sound waves propagated in water 
instead of in air. 

it is true that large submarines are provided with 
wireless telegraphy apparatus, which is of much use 
on the surface but of little or none when submerged. 
The speed of sound transmission in water is 
more than four times that in air, but the greatest 
advantage is that the direction of origin can be ob- 
tained with considerable accuracy, whereas the action 
of air upon these waves of sound, more especially air 
filled with fog, is mysteriously disconcerting. As 
long as thirty years ago, Professor Tyndall, on behalf 
of Trinity House, and Professor Henry, authorised 
by the United States Government, agreed, as the 
result of separate researches, that fog signals in air 
were quite untrustworthy, and to this day the 
authorities warn mariners against placing implicit 
trust upon air signals which, depend on hearing alone, 
without the corroborating evidence of vision. 

There is no novelty in the idea of producing sound 
waves in water. It is stated that Cingalese fishermen 
have handed down from remote times a method of 
submarine signalling by means of striking an earthen 
bowl submerged outside their fishing boats, their 
code signals being picked up on other boats by the 
simple expedient of placing the ear against the hull 
of the boat. Most people are familiar with the 
classic experiments made in 1826 by the two scientists 
Colladon and Sturm on Lake Geneva, in which these 
pioneers determined that the velocity of sound in 
water was 4708ft. per second, and that they could 
pick up signals at a distance of 32 kiloms. Practical 





application of the discovery was long in coming, and 





it is only in recent years that its potentialities have 
been appreciated. More than fifty years elapsed 
before the first patent was taken out in this con- 
nection. Since then intermittent investigations have 
been made by Edmunds, Mundy, Gray, Edison and 
many others, and these have gone to build up the 
certainty that submarine signalling is not only a 
practical possibility, but also a most valuable aid to 
navigation. It was exploited at first mainly for the pur- 
pose of sending out warning signals from shore stations 
when lights were invisible and air-borne sounds un- 
reliable, but that is obviously a restricted application 
of its usefulness, for it is confined to emission of 
signals from fixed points and reception of these signals 
by passing vessels in the immediate neighbourhood. 

The possibility of fitting ships with an installation 
comprising both transmitter and receiver opened a 
much wider field of operation, but coincidently a 
greater number of difficulties. It made possible the 
great advantage of underwater intercommunication 
between passing ships at any point in their voyages 
and under conditions of danger from fog. Develop- 
ment of even such a useful possession for commercial 
vessels is slow, but in war times its military value in 
widening the possibilities of service of submarines is 
a different matter. It is obvious that such a develop- 
ment would need no adventitious aids. The limita- 
tions of the submarine have been too clearly shown 
wherever their quarry has been a fast-moving warship 
to make it at all doubtful that something more is 
needed than the periscopes to aid the submerged 
vessel in locating her prey. It is no secret that many 
submarines are fitted with both submarine bells 
and receiving microphones. which act well within a 
limited area, and with these communication, of a kind, 
can be kept up with a mother ship at short range. 
More powerful ears are, however, required to detect 
at long range sounds which are propagated by a 
mother ship or by propellers or engines of an enemy 
so that her position and distance may be determined 
in darkness and without the necessity of coming to the 
surface in daylight. The original method of propagat- 
ing sound waves was the submarine bell, while the 
receiver was a kind of large trumpet fitted with a 
rubber diaphragm. Developments of this method 
have resulted in the adoption of a peculiar form of 
thick rimmed bell to propagate waves of sound in 
association with an ordinary microphone as receiver. 
By immersing the microphone in a tank of water 
attached to the bow of the vessel below the water- 
line quite successful results have been obtained. 
More than a hundred bells are in operation at trans- 
mitting shore stations and more than a thousand 
vessels are fitted with microphone receivers. The 
peculiar sounds emitted by these bells do not 
lend themselves to Morse signalling, nor is their 
range very great under sea conditions, where many 
other ship noises combine to muffle and confuse them. 
It was therefore a great advance when it was found 
that longitudinal vibrations of a wire or a ribbon of 
metal produced much more powerful waves of energy 
in water. Most of us can remember the boyish 
delight we found in producing such vibrations by 
means of a piece of string coated with resin attached 
to a small tin, so that friction between the thumb 
and forefinger set up longitudinal vibrations which 
were more powerful than pleasant. Berger’s appa- 
ratus, first tried in the Danube in 1910 with a piano 
wire 2 mm. in diameter, transmitted messages 
2.8 kiloms. Further experiments with a wire of 
double the thickness increased the range to four 
miles. In each of these cases the wire was excited 
by friction of a hand-driven wheel, and it was found 
that a clear-toned note was produced, capable of 
being propagated in the dots and dashes of the Morse 
code. The principle being established, it was a 
simple matter to substitute mechanically controlled 
and power-driven exciters, acting upon larger metal 
ribbons. Such an installation with three ribbons, 
hin. wide and ,},in. in thickness, excited by a 3 horse- 
power motor, has been under test in the U.S.S. 
Arkansas. Messages have been received at 10 knots 
range, but better results are expected when various 
adjustments have been made, and obviously the 
system is capable of great extension. More recently 
still a further development has been made by using 
an electrical oscillator designed by Professor R. A. 
Fessenden, which, by means of alternating currents 
acting on a powerful electro-magnet, causes a light 
copper tube to oscillate a thousand times per second, 
and to impart from a suitable diaphragm waves 
having a length of 9ft. and a clear note five hundred 
times per second, This apparatus was also tested 
in the U.S.S. Arkansas, and had a range of 10 knots, 
but when the transmitter was hung outside the ship 
in open water the messages were clearly readable at 
a distance of 30 miles. This instrument has the 
further advantage that it may be operated either 
as a generator or a motor, so that it becomes either 
a transmitter or a receiver at will. By using a Morse 
key the speed of signalling is equal to that of ordinary 
aerial wireless telegraphy, and it has therefore been 
sometimes called “‘ submarine wireless.’’ The art of 
submarine signalling is a rapidly developing one, 
and while it must still be looked upon as immature, 
there can be no doubt that under pressure of war 
necessities it will receive earnest attention, and in all 
probability be improved and adapted not only for 
use on war vessels, but eventually for the purpose 
of increasing the safety of ordinary ocean travel in 





peace times. Two papers on this subject have been 
read recently before the Society of Naval Architects 
and Marine Engineers in New York, one of which, 
by Commander F. L. Sawyer, U.S.N., is devoted to 
the possibilities of submarine signalling as a method 
of obtaining safe navigation in fog. Simple and 
inexpensive apparatus has been designed by which 
ships may locate one another within a radius of five 
miles, and communicate their respective bearings, 
speeds, and distances apart, so avoiding much of ihe 
danger of collision; but there are difficulties stil] 
to be overcome. 

The submarine bell as a propagator of sound waves 
has the advantage that when struck its pulsations are 
emitted in all directions, but, as already said, it is not 
suited for Morse signalling. Diaphragm systems are 
powerful and suited for shipwork, but are naturally 
directive in their transmission. Similarly, all receivers 
are at present directive ; they should also be * all 
round” in their action to give satisfactory resulis, 
and even when this is accomplished some means \ ill 
have to be devised to eliminate the sound shadows 
caused by portions of the hull and by propeller noises 
in the wake which interfere with the intensity of the 
propagated waves. These difficulties will all be 
overcome in time, and the system developed to full 
usefulness. In the meantime, most valuable work 
is being done with the bell and microphone in thie 
limited sphere to which they are applicable. The 
powerful bells in use at shore stations are unsuitable 
for use on ships, which at present are only fitted witii 
and so cannot communicate with one 
another—-with the exception of some submarines 
which have both bell and receiver—but when it 
becomes general to fit large ships with transmitters 
the dangers from collision and stranding will be 
much reduced. 

Experiments with a sound wave oscillator have 
shown clearly that the presence of an iceberg may be 
detected at a considerable distance. Echoes have 
been picked up at a distance of more than two miles 
by this means when no echo could be obtained with 
a steam whistle at a distance of 150 yards. There 
is the further advantage that the time of travel of 
a sound wave in water is only one-fourth of that in 
air, and every second counts on a fast ship in the 
neighbourhood of ice. 

It remains to be seen whether the .system will 
realise all it promises, and there is every reason to 
suppose that its military possibilities alone will 
attract sufficient attention to demand immediate 
investigation on a larger scale. 
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ALCOHOL MOTOR FUEL. 

In July last the Alcohol Motor Fuel Committee of the 
Imperial Motor Transport Council had made all arrange- 
ments to proceed with its work of investigation into the 
possibilities of alcohol as a fuel for internal combustion 
engines, and the best means of denaturing the spirit, &c. 
The outbreak of the war, however, made it necessary to 
modify the original programme, but the Committee 
considers that some portion of the work should still be 
proceeded with, such as the collection of information as 
to the sources of supply of alcohol within the British 
Empire, so that when the proper time comes it may be 
in a position to proceed with the scientific investigations 
originally decided upon. For this purpose a temporary 
office has been opened at 173, Fleet-street, and steps 
have been taken to obtain from all parts of the British 
Empire information bearing on various aspects of the 
question under consideration. Forms are being sent out 
with the object of gaining as much information as possible 
on the three subjects named below :—(1) The existing 
sources from which alcohol can be obtained; (2) the 
manufacture of industrial alcohol from the raw material : 
(3) the present and prospective demand for fuel for internal 
combustion engines. 

The Committee informs us that it will be glad to hear 
from any of our readers who may be in possession of useful 
information on any or all of the subjects mentioned above. 
The investigation is to be made in respect of the British 
Empire, but information of a useful character indicating 
the progress that is being made in any foreign country 
would be of value. 

Mr. Lewis Harcourt, Secretary of State for the Colonies 
and a Vice-President of the Imperial Motor Transport 
Council, has pointed out that the question of rapid and 
cheap communication is in many portions of the British 
Empire, second to none in importance, and as the improve- 
ment of communications is largely dependent on the 
availability of a cheap fuel, it is hoped that everyone who 
can assist, even in a small measure, will help the Com- 
mittee to obtain all the information available upon the 
subject. 











FuRTHER restrictions in the train service of some of the 
companies have been made as from May Ist. ‘Now that 
so many establishments are solely engaged on war material, 
and it is not, therefore, necessary for the people connected 
therewith to travel to seek for orders or to transact any 
other business, and that such a large percentage of the 
men of the country are at the front, there is not the neces- 
sity for normal travelling facilities, apart from any question 
of economising engine power, fuel, enginemen and train- 
men. Fields in which it would seem possible to effect 
considerable reductions in the train service would appear 
to be from London to Birmingham, where, between 
9.10 a.m. and 8.5 p.m., there are twelve two-hour expresses ; 
from Manchester to Liverpool, where, between &.30 a.m. 
and 6.30 p.m. there are thirty-six express trains: London 
and Leeds with twelve expresses between 7.15 a.m. and 
6.0 p.m., and London and Ncttingham with eighteen 
between 7.15 a.m. and 6.20 p.m, 
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HYDRO-ELECTRIC DEVELOPMENTS IN NEW 
ZEALAND. 

Work has been in progress for some time on the 
first of the hydro-electric power schemes to be put 
in hand by the New Zealand Government under the 
Water Power Act of 1903. The provisions of that 
Act vested the right to all water power within the 


river flows eastward, parallel to the lake shore, 
from which it is separated by a ridge, ranging from 
14 to 24.miles wide, consisting of soft shale covered 
with glacial drift in a matrix of clay. The river beds 
have an average fall of 30ft. to the mile, and the 
length from the lake outlet to a point in the Rakaia 
opposite the eastern end of the lake is 16 miles. 





The gross head available at this point by piercing 
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Pig. 1—LAKE COLERIDGE AND POWER HOUSE 


Dominion of New Zealand in the Government, and 
conferred on the Minister of Public Works the 
necessary powers to construct and operate hydro- 
electric installations. A report dealing with the 
subject in a comprehensive manner was obtained 
in 1904 from Mr. L. M. Hancock, of the California 
Gas and Electric Corporation. The Public Works 
Department at the same time investigated all the 
available sources of power within the Dominion, 


the separating ridge is 494ft., the flood level in the 
Rakaia River being 1173ft. above sea level. 

The lake is fed by four streams, i.e., the river 
Ryton, Scamander Creek, Simois Creek and the 
Coleridge Creek, and the total average outflow by 
the lake stream is about 160 cubic feet per second. 
Owing to the large storage area of the lake, the flow 
in the stream is very steady. The power available 
from the present outflow of the lake is some 5000 











storage area of the lake can also be increased by raising 
the level of the outiet by means of a dam. The 
ultimate capacity of the development can, it is 
estimated, be increased as required to 50,000 kilo- 
watts for continuous operation. The power available 
is thus ample for the probable demand in the Canter- 
bury district for many years to come. 

The water will be conveyed from the lake to the 
river bank by a tunnel 100 chains long. This tunnel 
will be semi-eliptic, with a curved invert, and will 
be 8ft. high and 8ft. wide, with an area of 50 square 
feet. The maximum flow provided for is 270 cubic 
feet per second. In order to provide for future 
developments, the crown of the tunnel at the inlet 
will be 12ft. below lake level, the tunnel being worked 
under this pressure. The gradient will be 1 in 1000, 
giving a total fall of 6. 6ft. in the length of the tunnel. 
Headings are being driven to determine the nature 
of the ground. The lake end is in shale, and the 
outlet end in hard shingle and clay. The entrance 
to the tunnel will be provided with duplicate gates 
and screening chambers, so designed that the screens 
will be accessible at any time without cutting off 
the supply, and that the pressure on the gates can 
be equalised before the latter are raised. The tunnel 
is provided at the outlet end with a surge chamber 
30ft. square, and with gates and screens operated 
on the same principle as at the inlet. This arrange- 
ment has been adopted so as to dispense with costly 
mechanism, and yet to give complete control of the 
flow in the tunnel. The surge chamber is designed 
in conjunction with the governors, fly-wheels and 
reactances of the generating sets, so as to minimise 
as far as possible the disturbances arising from changes 
in the load, and to enable the output to respond 
automatically to the requirements of the service. 

In addition to the surge chamber at the tunnel 
outlet, a depression in the surface of the ground mid- 
way along the tunnel permitted of a shaft 195ft. deep 
being sunk. This is used to expedite construction 
by enabling two additional working faces to be 
obtained, and will be lined with concrete for some 
distance above lake level. It will thus serve per- 
manently as an additional surge chamber to assist 
in taking up the fluctuations of energy, and adjusting 
the velocity of the water in the tunnel more rapidly 
to the exigencies of the service. 














Fig. 2—MAIN SWITCHBOARD 





Fig. 3—INTERIOR OF POWER HOUSE 


gauged the rivers and instituted a system of recording ; kilowatts for continuous working. This is ample for 


the rainfall and the flow of the most important streams. 
A full report was prepared by the late engineer-in- 
chief, Mr. P. 8S. Hay, and it dealt exhaustively with 
the available sources of power. This report has 


formed the basis of all subsequent investigations | 


on the subject. 

After considerable discussion, the Government 
decided to carry out the development works itself 
in preference to leasing them, and the Aid to Water 
Power Act of 1910 authorised it to raise loans not 
exceeding £500,000 per year for five years for this 
purpose. A special branch of the Public Works 
Department, under the charge of Mr. E. Parry, 
assisted by Mr. L. Birks, electrical engineer, was 
established to carry out the work. , 

The first scheme to be put in hand was the Lake 
Coleridge installation for the supply of Christchurch 
and the Canterbury Province. Lake Coleridge, Fig. 4, 
is situated in the Southern Alps—Lat. 43 deg. 
20 min. 8., Long. 171 deg. 30 min E.—and lies about 
70 miles to the west of Christchurch. 
1667ft. above sea level. It is 10 miles long, has a 
maximum width of 2} miles and an area of 14 square 
miles. In spite of its altitude, the lake does not 
freeze, and its shores are entirely free from drift- 
wood or other refuse. The outlet is at the western 
end, and the water discharged from it, from 
the Harper River, and Wilberforce River unite to 
join the Rakaia River further down. 


Its surface is | 





| 
| 


the present purposes, but for future developments 
it can be increased in the following ways :—(a) By 
diverting the outflow of Lake Selfe into the Ryton 
River ; (6) by diverting the Acheron River into the 
lake, giving an additional average flow of 50 cubic 








Fig. 4—LAKE COLERIDGE 


| feet per second; (c) by diverting a portion of the | 


Harper River, with an average flow of 500 cubic | 
feet per second, into the lake; (d) by diverting a | 
portion of the Wilberforce River into the lake—this | 


| is a very expensive work, but would give an additional 
The latter | supply of 1000 cubic feet per second. The effective 


| upper end. 
| be laid underground, with a cover of 2ft. of earth 


lis soft. 


Provision is made in the power-house, Fig. 3, for an 
ultimate equipment of six main generating units of 
1500 kilowatts capacity each, and two turbine-driven 
and one motor-driven exciter units, each of 150 
kilowatts capacity. These will be supplied from the 
surge chamber by three penstocks, 52in. internal 
diameter and half a mile long, and ranging from }in. 
to gin. in thickness. Each main penstock will branch 
at the lower end into two 30in. pipes, each branch 
supplying one of the main turbines. The penstocks 
will be constructed of rivetted plates in continuous 
lengths without expansion joints, except at the exposed 
For the remainder of the length they will 


to minimise the effects of change of atmospheric 
temperature. In order to prevent corrosion, they 


| will be thoroughly coated inside and outside with a 
| high quality of bitumen compound jin. thick, and 


the outer surface will be further protected with a 
serving of Hessian laid on while the bitumen coating 
The exciters will be supplied from a 1L5in. 
bus pipe, which will connect the three main penstocks 
at the lower end. In order further to equalise the 
flow in the main penstocks, they will be connected 
in ordinary operation at their lower end by means 
of this bus pipe. 

The main turbine, Fig. 5, are of the Francis reaction 
type of 2150 brake horse-power normal output, and 
2700 brake horse-power overload capacity, and the 
exciter wheels are of the Pelton type of 225 brake 
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norse-power normal output and 270 brake horse- 
power overload capacity. The main generators are 
three-phase alternators of 1500 kilowatts normal 
capacity, and will work at a pressure of 6600 volts 
and a frequency of 50 cycles. The exciters are 
150-kilowatt 110-volt direct-current generators. The 
motor for the motor-driven exciter is of the synchron- 
ous type, and will be operated direct from the 6600- 
volt bus-bars. In addition to the exciter generators, 
a battery of 56 cells, each of 800 ampére-hours 
capacity, will be provided to ensure a supply of 
energy for excitation under any emergency which 
may arise. 

The present installation includes two penstock 
pipes, three of the main generating units and one 
hydraulically driven exciter. The ultimate output 
of the complete plant of six units is based on a 
working capacity of five units at a rated load, or 
four units at 25 per cent. overload—that is, a maxi- 
mum of 7500 kilowatts. The output of the station 
will be controlled by a switchboard Fig. 2, consisting of 
six main generator panels, two main transformer and 
feed panels, two synchronous motor panels and one 
centre synchronising and inter-connecting panel. 
All switches will be of the remote-controlled oil- 
filled type, placed in a gallery behind the switch- 
board, and provision is made by means of inter- 
connecting switches for isolating the whole installation 
electrically into two independent systems, each 
supplying one of the duplicate banks of main trans- 
formers and transmission lines, so as to reduce the 
risk of stoppage to a minimum. 

The exciter switchboard is provided with separate 
exciting and. power-house supply bus-bars, with 
double-throw exciter generator and battery switches, 
thus allowing the exciting voltage to be regulated 
by means of a Tirrill regulator, so as to compensate 
for the ohmic and reactive drop in the transmission 
line, and ensure a steady pressure at the main sub- 
station. The step-up transformers, Fig. 6, will consist 
of two banks, each of three 1500-kilowatt single-phase 





Fig. 5—PART OF TURBINE 


oil and water cooled transformers, which will raise 
the pressure from 6600 to 66,000 volts for transmission. 

The transmission lines from the power station to 
the main sub-station at Christchurch, a distance of 
70 miles, will consist of two independent pole lines, 
each carrying three conductors consisting either of 
7/12 S.W.G. copper or 7/.135 aluminium cables 
carried on four shell pin insulators and spaced tri- 
angularly 6ft. apart. At the Christchurch sub-station 
the pressure will be reduced by two banks of step- 
down transformers identical with the step-up trans- 
formers, but star connected on their secondary side 
to give 11,000 volts three-phase for the primary 
distribution. A branch of the 66,000-volt trans- 
mission line will also be run to Timaru—a flourishing 
seaport, 100 miles south of Christechurch—and_ulti- 
mately in a northern direction also, with sub-stations 
at intervals, transforming down to 11,000 volts, at 
which pressure the energy will be distributed through- 
out the province. The energy will be supplied in 
bulk by means of underground cables to the Christ- 
church Tramway Board and the Christchurch City 
Council for retail distribution. It will also be dis- 
tributed by means of overhead cables to the suburban 
boroughs, country towns and large meat works, 
woollen mills and other industries in the district 
as required. 

It is estimated that a capital expenditure of 
about £375,000 will be required to instal the full 
9000-kilowatt plant with distributing mains to all 
the main centres of population in the province. 
But only three out of the six units are included in 
the present installation. The estimates indicate 


that power will be available at £6 10s. per horse- 
power per annum at the consumer’s terminals. 
The engravings 


which we reproduce herewith 





show the lake and the progress made with the power- 
house up to the middle of August last. 

Arrangements are being made for converting the 
portion of the railway between Lyttelton and Christ- 
church for electric working, the determining factor 
being the difficulty of ventilating the Lyttelton 
tunnel, and it is confidently anticipated that after 
gaining the experience of electric working on this 
section, it will be extended to the main lines. A 
supply will also be required for the electric haulage 
through Arthur’s Pass tunnel, now in course of con- 
struction. This tunnel, which will be 5 miles long, 
forms the connecting link of the Christchurch— 
Greymouth line between the east and west coasts 
of the South Island. With two tunnel sections 
operated electrically, it is probable that the remainder 
of the line will be converted in the early future. 

A large and comprehensive scheme is now under 
consideration for the supply of electrical energy in 
the North Island, with the object of making it 
generally available to all the towns and districts 
throughout the Island, and it is anticipated that 
advantage will be taken of the facilities offered to 











Fig. 6—STEP-UP TRANSFORMER 


work the railways by electricity, and to promote 
a system of light railways throughout the country 
districts now suffering from lack of communication 
because of the difficulty of obtaining stone for surfac- 
ing the roads. 








BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. XI.* 
CEMENT WORKS AT ABERTHAW.—No. III. 


ATTENTION may now be directed to the power 
plant, which is of considerable interest, though 
unfortunately much of the machinery it contains 
is not of British manufacture. A glance at the plan 
Fig. 51 ante, will show that the power house is 
close to the bank of the river Kenson. It will have 
been gathered by the foregoing description that the 
whole of the machinery throughout the works is 
driven electrically—in fact, the only steam engines 
at work are those used on the steam digger, the 
drill and the locomotives. This means that a large 
electrical central station had to be provided. Fortu- 
nately, the proximity of the two rivers and the con- 
sequent abundance of water, easily got, allowed of 
the employment of steam turbines. Steam is obtained 
from five Lancashire boilers, 30ft. long and 8ft. 6in. 
internal diameter, supplied by Tinker, Shenton and 
Co. These are fitted with Bennis stokers, the 
hoppers of which are each separately fed by automatic 
elevators, which deliver the coal from bunkers below 
the siding, into which it has been discharged from 
the hopper-bottom wagons above referred to. The 
boilers work at a pressure of 180 Ib. to the square inch 
and are fitted with Sugden’s superheaters in the down- 
take flues. The final temperature of the steam on 
leaving the superheaters is somewhere in the neigh- 
bourhood of 600 deg. Fah. Between the _ boilers 
and the chimney is a Green’s economiser with 640 
tubes, which raises the temperature of the feed-water 
to 150 deg. Fah. Quite a short chimney is employed, 
it being only 55ft. high, and draught is provided by 
an induced draught fan and compressed air on 
Bennis’s system. The boiler feed is pumped into 
the boiler by means of a three-stage centrifugal 
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pump, which is driven by a high-speed steam turbing 
of the Pelton wheel type. This combined set, which 
runs at 3000 revolutions per minute, was supplied by 
Sulzer Bros., of Winterthur, and it has, we under. 
stand, worked exceedingly well. In case of its 
breakdown, however, a single ram pump, made hy 
J. P. Hall and Sons, Limited, Peterborough, has been 
installed. The turbine feed pump exhausts into a 
condenser fitted in the hot-well tank, and as the 
latent heat of the steam is thus recovered the com. 
bination is found to be very economical. The river 
water, it is not extraordinary to find, seeing that it 
comes from limestone country, contains 30 deg. of 
hardness, and consequently the make-up water, 
which amounts to about 10 per cent., has to be 
softened, a Lassen and Hjort apparatus being in- 
stalled for the purpose. 

The generating machinery consists of two 15())- 
kilowatt turbo-alternators—see Fig. 67. Both the 
turbines were supplied by Escher, Wyss and ('o, 
They are both of the Zoelly type. One of them 
drives a Brown-Boveri generator and the other a 
Siemens generator, both being direct-coupled. Both 
alternators are designed to generate three-phase 
50-cycle current at 3000 to 3300 volts when running 
at 3000 revolutions per minute. One of these 
generators will furnish current sufficient to work one- 
half of the plant at present installed, that is to say, 
plant which is producing 1200 tons of cement per week. 
They are excellent machines in every way and are, 
we gather, working with high efficiency. The 
generators are kept cool by air circulation, a wet 
filter of the Balcke type being furnished for cleansing 
the air. 

Each generator has its own condenser, which i 
arranged in a basement below the engine-room floor. 
The whole of the condensing plant was supplied b 
Escher, Wyss and Co. The condensers are of thc 
counter-current surface type, and all the condenser 
pumps are of the rotary type. The circulating 
pumps are contained in a separate building, which 
is slightly nearer the river than is the power-house. 
Each is driven by a 40 horse-power Siemens motor. 
This power is only required at starting, as an arrang: 
ment has been made by which the outlet of the 
condensers is connected to a water seal at the same 
level as the pump-house. The pumps, therefore, 
only have to deal with the friction in the condensers 
and piping plus a short suction head. It is calculated 
that this arrangement ensures a saving of at least 
200 tons of coal per annum. Each condenser has 
its own condensate pump and dry air pump and both 
are electrically driven. The condensate is returned 
direct to the hot well, over which is a Lea notch tank 
connected through a float tank to a Lea recorder. 
The latter not only indicates and records the total 
boiler feed, or steam consumption, of the plant, but 
also indicates and records continuously the quantity 
of water used. In this way not only can the rate of 
evaporation in the boilers at any moment be read, 
but also the total quantity over any period can be 
ascertained. In the house containing this instru- 
ment there is also a Sanders-Rehders CO, recorder. 
We may here say that the system of record-keeping 
not only in the power-house but throughout the whole 
works is of the most detailed and useful character. 
There is no process or part of a process of which the 
fullest records are not kept, and these records are 
not only of extreme interest but of the utmost value. 
Among other records kept are accurate figures regard- 
ing the power required per ton of output with varying 
degrees of fineness from the different units. 

In the circulating pump-house are two Rees 
Roturbo pumps, each driven by a British Thomson- 
Houston motor. These are installed for providing a 
general water supply to the works, and for the purpose 
of arranging for a constant head of water a tank has 
been erected between the two kiln chimneys at a 
height of some 40ft. from their base. A large quan- 
tity of water is used in a cement works. The amount 
required to mix the slurry is considerable, and in the 
Aberthaw Works advantage has been taken of a 
copious supply of water readily obtained to cool all 
the bearings of the mills, kilns and crushers with 
water and thus to economise lubricants. 

The main high-tension switchboard—see Fig. 68— 
in the engine-room was supplied by the B.T.H. Com- 
pany. It consists of thirteen panels controlling both 
generators and two 400-kilowatt oil-cooled trans- 
formers. From the board also run separate circuits 
to the crusher house, raw mill, clinker mill, coal mill, 
and to each kiln. 

Throughout the whole works there are in all forty- 
two motors of various sizes down to 5 horse-power. 
Of these we give a list below with the names of the 


makers. Some of them have been alluded to in the 
foregoing :— 
“a Maker. 

8 ... 350 Allmiinna Svenska Elektriska Akticbolaget 

2 .. 10 eee ” ” ” ” 

3 ae 75 ” ” ” ” 

2 50 British Thomson-Houston Company, Ltd. 

2 40 Siemens Brothers’ Dynamo Works, Ltd. 

BD ise 20 oe ” ” ” ” 

as) ... British Thomson-Houston Company, L'‘d. 

Sz, Tess “sy i Fe re 

BS ines 20 eee ” ” ” 

5 9 eee ” ” ” 

» ar 7 5 see ” ” ” 

J. 5 tee ” ” ” 


There is also a certain number of motors smaller 
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than this. 


supplied with current at 3000 volts pressure. For | 


All the motors above 50 horse-power are | 


those below this power current at 220 volts is employed | 


and this pressure is also used for the lighting. 


board in the power-house. Distributing boards made 
by the Union Electric Company, Limited, are fitted 
in the raw mill, clinker mill, and coal mill, so that 


The | 
kiln motors are each supplied direct from the switch- | 
| alluded to we may say that the masonry buildings 


each unit in each of these mills is under separate con- | 
trol and can be immediately stopped by pressing a | 











is well designed and carried out. Ample power seems 
to have been everywhere provided. In a cement 
works where all classes of machines are subjected to 
very heavy usage this is a most important point. 

In addition to the various contractors already 


were erected by E. Turner and Sons, Limited, and 
A. G. Collins and Co. ; the structural steel work was 
provided by Rees and Kirby, Limited, and Walker 
Brothers, Limited ; and the conveyors and elevators 


- 





Fig. 67—ABERTHAW CEMENT 'WORKS—INTERIOR OF POWER HOUSE 


button on the feed platform. All motors over 5 horse- 


power are of the pipe-ventilated type and all under | 


that power are of the totally enclosed type. 
There is in the engine-room in the power-house, in 


addition to the high-tension board already alluded to, | 


a low-tension board which comprises ten panels with 


twelve power currents and nine lighting circuits. | 
This board wis supplied by Switchgear and Cowans, | 
| analytical tests of raw material and finished cement 


Limited. 
The switchjgear is all of the dust-proof type. The 


were jointly supplied by Ernest Newell and Co., 
Limited ; Babcock and Wilcox, Limited; Fraser 
and Chalmers, Limited; and the New Conveyor 
Company, Limited. 

A description of a cement works is not complete 
without some reference to the testing arrangements, 
and at Aberthaw these are of a most elaborate kind. 
Every device and machine necessary for making 


and for carrying out physical tests of every possible 





Fig. 68—ABERTHAW CEMENT WORKS—MAIN HIGH TENSION SWITCH BOARD 


low-tension distributing boards are contained in cast | description have been provided. The laboratory is 


Iron boxes mounted on_ brickwork bases. 


boxes are dust-proof. 


These | a detached building in which the various investiga- 
All the cables are of the three- | tions are carried out in separate rooms, the whole 


core paper insulated and lead-covered type and were | department being under the able control of Mr. O. J. 
supplied by the British Insulated and Helsby Cables, | Corelli, who was good enough to carry out numerous 
Limited. They are laid underground in brick ducts | tests for our benefit. In all cases the samples showed 


covered with cement slabs. 
trench carried throughout the works. 


There is one main cable | very good results indeed, far above those required 
Of the whole | by the British Standard Specification. 


We have 


electrical equipment it can certainly be said that it! also been provided with copies of analysis of the 


cement and of tests carried out by independent 


experts. These we give below :— 
Analysis of “ Druid Brand” Cement made by the Aberthaw and 
Bristol Channel Portland Cement Company. 
Per cent 
25-38 


i ae oe ican cea, wid locas ann one! xm 
Insoluble residue (clay and sand) ... ... ... ... 22 





Alumina Al, Os ... 3-73 
Oxide of iron Fe, O3... 2-43 
TANG OR Oli as, «se 65-26 
a ne re 1-03 
Sulphuric anhydride Soy... ... 0... 1. ee ee -56 
Loss on ignition (CO, + H,O) ... ... .. + 1-18 
Aleelin and Wee t.. 55 ce sie “21 

100-00 


Physical Tests and other Particulars. 





| British Standard 








Nature of Test. Druid | Specification, 
| Brand. minimum 
| requirements. 
Neat cement— | 
Average of six briquettes : | 
Atsevendays ... ... 608 Ib. | 450 Ib. 
At twenty-eight days . | 753 Ib. | 539 Ib. 
3 parts sand, 1 part cement— | 
Average of six briquettes : | 
*At seven days... ... ... | 217 lb. 200 Ib. 
*At twenty-eight days ... 340 Ib. | 250 Ib. 
Fineness— | 
*Residue on 180 x 180 sieve 9-5 p.c.| Not to exceed 
| 14 p.c. 
*Residue on 76 x 76 sieve .|0-4 p.c.| Not to exceed 
1 p.e. 
Soundness— 
Le Chatelier expansion ... ......| Nil | 10 mm. (max. 


| permissible) 
3-160 |Not less than3-10 
Min. 2-0 


, 
max. 2-85 


*Specific gravity ... 
Hydraulic modulus 


| 
} 
| 


*NoTE.—Since the commencement of these articles a revised 
specification has been issued by the Engineering Standards Com- 
mittee. The minimum permissible breaking strength at seven 
days has been raised from 400 lb. to 450 lb. per square inch. The 
twenty-eight day breaking losd must now exceed the number of 
pounds per square inch represented by the formula: Breaking 

40,000 
The breaking strength at seven days. 
40,000 _ 539 Ib. 

450 
In the same way, the minimum strength at seven days of 
standard 3 to 1 sand and cement briquettes has been raised to 
200 lb., while the twenty-eight day strength must always be in 
excess of the number of pounds per square inch represented by the 


strength at seven days + 


It must therefore always be in excess of 450 + 


formula : Strength at seven days + * ae 
. ’ Strength at seven days 
must always, therefore, be in excess of 200 + — = 250 Ib. per 


square inch. The maximum residue permissible on a 180 x 180 
sieve bas been reduced from 18 to 14 per cent., and the maximum 
on a 76 x 76 sieve from 3 tol per cent. The minimum specific 
gravity has been reduced from 3-15 to 3-10. The foregoing tests 
were all carried out prior to the publication of the revised British 
Standard specification, and it will be observed that the Aberthaw 
figures are all better than even the revised figures. 


It will be appreciated from these figures that the 
Aberthaw cement is of excellent quality, nor are its 
full properties expressed by the foregoing. The pat 
tests also give very good results ; indeed, we believe 
that no single failure has ever been experienced. 
Throughout the works there are numerous cases of 
brick walls having been served with a thin rendering 
of cement and sand. We examined several of these 
and in no case could any hair cracks be observed. 

In conclusion, we desire to express our thanks to 
the directors of the company for permission to visit 
and describe these interesting works and to Mr. B. J. 
Day, Mr. W. A. Brown, and Mr. O. J. Corelli for 
courteous assistance in the preparation of this article. 

In a future article we propose to discuss in more 
detail the various cement making machines used in 
these fine works, which machines. it will be remem- 
bered, were all made by Ernest Newell and Co., 
Limited, of Misterton. 








SCIENCE AND INDUSTRY. 


In the March-April issue of the Bulletin de la 
Société d Encouragement pour U Industrie Nationale 
we find a paper by M. Henry Le Chatelier on the 
réle which science must play in the struggle of France 
against German industry. The attitude taken by 
M. Le Chatelier may with advantage be contrasted 
with that taken by Dr. Unwin in his presidential 
address to the Institution of Mechanical Engineers. 
Both of these eminent scientists start from the same 
ground. Both say that if their respective countries 
would meet the competition of Germany in industry 
they must copy German methods, but, whereas Dr. 
Unwin laid most stress upon education, M. Le 
Chatelier lays it upon the works laboratory, and 
whereas Dr. Unwin spoke in favour of State assist- 
ance for research, M. Le Chatelier favours individual 
or syndicated laboratories. Since much of what the 
French savant says to his own countrymen is applicable 
in greater or less degree to Englishmen, we give a 
free translation of his paper. 

M. Le Chatelier begins by explaining what a 
savant, or as we should say a scientific expert, is. 
He points out that there is a tendency to regard 
savants as men of a superior species, infused with 
science and ready to reply on the spur of the moment 
to any question, however unforeseen, that may be 





put to them. They are, he says, nothing of the kind. 
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Each one of them has studied only a very small part 
of the field of human knowledge, and it is only by 
chance that he happens to know without special 
study what the manufacturer desires to learn. But 
he possesses a method of working—science is nothing 
else but that (la science n'est pas autre chose que cela)- 
which he can, on occasion, make of service to industry. 
Two conditions are essential. First, the full and 
complete communication by the manufacturer of all 
his results and experience, of all that he improperly 
calls his trade secrets, and, secondly, the devotion 
by the scientist of a large part of his time and energies 
to the study of the problem, with adequate remunera- 
tion. As things are, however, the French manufac- 
turer rarely tinds the results worth the expenditure, 
whilst the expert regards the remuneration as 
altogether ridiculous. Rarely are the two in accord. 

A better method is required. The manufacturer 
should employ engineers and chemists on his staff. 
He ought to endeavour to obtain the support of 
science by the work of his own laboratory and not 
by the work of the State laboratories. Every German 
works, however small, has its own laboratory, which 
follows manufacture and controls the quality of the 
output. The value of this system has been proved 
on the other side of the Rhine ; it could usefully be 
employed in France. 

Side by side with works’ laboratories, syndicated 
laboratories making investigations for all factories 
engaged in the same industry are required; it is 
useless to repeat experiments of common interest 
in several establishments ; it is wasteful and extra- 
vagant, a squandering of talent and time. The 
laboratory of the Associated Portland Cement 
Manufacturers of Germany has carried out at the 
general expense tests on the life of cement in sea 
water, on methods of testing, and undertakes the 
control of all the factories of the Association, increas- 
ing the value of the product of them all. In the 
same way in France, the Committee of Coal Mines 
has conducted for the common benefit at the station 
at Lievin experiments on the safety of collieries. 
The cost, which now surpasses 100,000f. per year, 
could hardly be supported by a single mine. 

Finally, the great national laboratories could and 
should collaborate with the syndicated and private 
laboratories in the prosecution of researches of a 
general character, and could even take the place of 
the former. 

The intervention of the laboratory in modern 
industry, which is one of the causes of the industrial 
superiority of Germany, carries with it certain 
indispensable obligations :—(1) It necessitates the 
disappearance of the small works, and (2) it necessitates 
on the part of works managers a theoretical and 
practical knowledge of laboratory processes. 

A laboratory cannot be afforded by small works. 
It costs at least, with staff and material, 10,000f. per 
year, and in large establishments ten times that 
amount. Small works also cannot face the costs of 
a scientific organisation for manufacturing and 
selling, which is essential for a low manufacturing 
cost combined with a high quality output and a sure 
market. M. Le Chatelier regrets that the small 
workshop must go. ‘‘ The small proprietor, his own 
master, is always happier than the employee in a 
great factory.”’ But his lot in the large factory may 
be made more bearable by helping him to earn more 
money than he could as an independent worker, and 
by improving his surroundings. 

With regard to the second point, if full benefit is 
to be derived from a works laboratory, the works 
manager must not be only a business man, as happens 
in too many industries. He ought not only to possess 
technical and scientific knowledge, but ought to 
understand laboratory methods. Lacking the latter, 
he will be absolutely incapable of making use of his 
laboratory, he will not know what problems to put 
to it, and it will cost him a great deal, whilst returning 
him nothing. It is this insufficient preparation which 
accounts often for the disappointment experienced 
when shop laboratories have been established on 
the German model. For this M. Le Chatelier holds 
the French system of education to blame. ‘‘ The 
experimental sciences, on which all industries are 
borne, are badly and but little taught. The pre- 
ponderating influence of the polytechnic schools has 
given to mathematics and abstract science an exag- 
gerated position. More and more, physics and even 
chemistry are being reduced to simple ‘mathematical 
exercises. Blackboard teaching is alone considered 
by us; laboratory teaching, so highly developed in 
Germany, is amongst us almost unknown.”’ In that 
direction an improvement must be made, and it rests 
with all those engaged in industry to see that it is 
carried out. The first object to be attained is to put 
at the disposition of young men who already have ¢ 
good theoretical training the means of completing 
their education in laboratories where they will gain 
a practical acquaintance with the measures employed 
in chemistry, physics, mechanics and electricity. 
This instruction in the four experimental sciences 
could be given in two years, a minimum of four hours 
being spent in the laboratory every day. 

The systematic establishment of laboratories in 
French works will, M. Le Chatelier believes, have at 
once two important effects :—(1) It will lead to a 
reduction in the cost of manufacture; (2) to the 
possibility of giving guarantees of quality. One of 


the most important causes of the high cost of manu- 





facture is the number of ‘‘ wasters.” By a continuous 
control of the conditions of work the laboratory 
leads to a great reduction in this number. M. Le 
Chatelier recalls that in one of the great French 
metallurgical works wasters in the production of a 
certain part in special cast steel amounted to 50 per 
cent., and the price was fixed on that basis. The 
manager of the laboratory, now a director of works 
himself, was able after a few weeks’ experimenting 
to show how the loss could be reduced to 2 per cent., 
naturally with a great financial gain to the works. 

With regard to the value of guarantees, M. Le 
Chatelier also illustrates his views by several anecdotes 
from his personal experience. Some years ago he 
was in conversation with a manufacturer who for 
many years had supplied paste to porcelain manu- 
facturers on a large scale. This manufacturer told 
M. Le Chatelier that a new rival had sprung up in 
Limoges ; a farceur who had succeeded in inducing 
the porcelain factories to buy his paste because it 
was all analysed, and charged them 2f. per kilogramme 
more for it. ‘The imbeciles of fabricants had 
accepted it not understanding that the paste kept the 
same qualities whether it was analysed or not.” This 
man forgot that once in every five times he and other 
paste makers delivered material which could not be 
used on account of the irregularity of its composition ; 
the increased cost of the analysed paste was well 
worth while. In another case a maker of refractory 
materials ignored the value of chemistry. In develop- 
ing his quarry he confounded a bed of calcareous 
marl with refractory sand. The result was that all 
the bricks melted in the furnace, and an indemnity 
had to be paid which far exceeded what a chemical 
laboratory would have cost. 

“Tf,” concludes M. Le Chatelier, ‘our French 
manutacturers wish to fight against the competition 
of Germany, they must decide to imitate her methods 
of work. It is simplicity to believe that insurmount- 
able barriers can be established between neighbouring 
states. . . . Commerce has no nationality. French 
science has always marched ahead of and in front of 
German science. Why are not our manufacturers 
the same? Electricity, mining and metallurgy, 
railway engineering, and certain branches of mecha- 
nical engineering and chemistry are at the summit ; 
let the other industries fall into line in their turn. 
With that object we must absolutely decide to make 
our managers intimate with scientific methods of 
production and familiar with the technique of the 
laboratory. Lacking these qualities, they are unable 
to direct advantageously the personnel of their 
laboratories or to get full value from those insti- 
tutions.” 








PETROL FROM SYNTHETIC CRUDE OIL. 





At first sight a more topsy-turvy proceeding than 
to prepare crude oil from the carefully fractionated 
products which have been manufactured from crude 
oil could scarcely be conceived. But, nevertheless, 
that is the object of Mr. Walter O. Snelling, who 
explains his ideas in an article appearing in a supple- 
ment to the Scientific American of March 20th last, 
and the notion is not so crazy as it seems. as will be 
apparent from what follows :— 

An experiment designed for a different purpose was 
made by heating a transparent yellow lubricating 
oil to a relatively high temperature under pressure. 
The product had the appearance and fluorescence 
of many crude oils, and on distillation yielded 15 per 
cent. of light oil and 30 per cent. of kerosene—both 
products being, of course, absent from the lubricating 
oil used as the raw material. Both the products 
were “* water-white ”’ and free from the pungent smell 
of light products obtained by an ordinary cracking 
process. On repeating the experiment the product 
differed but little from the raw material. The 
reason for this discrepancy was traced to the fact 
that in the first experiment the lubricating oil occupied 
only about a quarter of the volume of the pressure 
vessel and in the subsequent trials the vessel was 
three-quarters full. On reverting to the former 
conditions light oil and kerosene were obtained as 
in the initial experiment. 

Next, as a raw material, kerosene itself was tried, 
and again a “synthetic crude oil’? was obtained 
which could be fractionated like the natural crude 
oil. Similar results followed with ordinary com- 
mercial products such as vaseline and paraffin wax 
and fuel oil. 

These statements, of course, rest on the authority 
of Mr. Snelling, and it is not surprising that they 
have been received with a good deal of incredulity 
by those who are picturesquely termed “ oil men” 
in the United States. For all that, they must not 
be summarily rejected. There is nothing inherently 
absurd in the idea of a process which, like “‘ cracking,” 
will resolve a given hydrocarbon into products both 
lighter and heavier in grade than itself, while forming 
products of better quality than those obtained by 
cracking, which are invariably second grade. 

A good deal is said about earlier efforts to resolve 
the cheaper fractions of petroleum into more valuable 
products, and the author in no way claims to be a 
pioneer, but believes that the part played by the 
relation of the volume of the oil treated to the volume 
of the vessel in which it is treated under pressure 
has been overlooked or not properly appreciated, 





and that in this respect the author’s investigations 
are novel. He says :—*‘* Very careful studies made 
in my laboratory have now proven that, when a 
hydrocarbon body, such as gas oil, for example, is 
heated in a vessel which is filled to more than one. 
tenth of its volume with such oil, but such filling is 
less than one-half of the total volume of such vessel, 
and if then the vessel is so heated that a pressure of, 
say, 800 lb. per square inch exists within the vessel, 
a very remarkable and fundamental change occurs in 
the hydrocarbon filling such vessel... . . When 
the vessel is less than one-tenth filled with oil con- 
siderable ‘cracking’ seems to take place and _ the 
product is quite inferior. When the vessel is much 
more than one-half filled with oil, the reaction 
appears to fail almost wholly, the amount of light 
products produced being very small. But when th 
conditions within the vessel, as to amount of filling 
and temperature applied are as indicated abovc, 
the carbon and hydrogen atoms of the hydrocarbon 
seem to rearrange themselves to form crude oil and 
natural gas.” Natural gas, it appears, is a constant 
product, as is also a carbonaceous mud, both these 
being ordinary concomitants of any process of resoly 
ing petroleum hydrocarbons into lighter and heavier 
products. 

The figures for two trials are given and may us 
fully be quoted :— 

Test I. 

Material used, solid white parattin. Melting point, approx: 
mately 120 deg. Fah (50 deg. Cent.). Specific gravity, 0.925 
(21.5 Be.). 300c.cm, taken. Capacity of treating  vesse! 
used, 1100 c.em. Heated until pressure of 800 Ib. was indicated, 
then cooled. Pressure of residual natural gas, 130 Ib. Product 
after treatment, a heavy liquid, resembling ** Franklin heavy 
Pennsylvania crude oil. Colour, dark green by reflected light, 
deep red-brown by transmitted light. Volume of synthetic 
crude oil obtained as result of run, 305 c.em. (5 ¢.em. increas 
in volume over the amount of liquid parattin started with). 
Specific gravity of this synthetic crude oil, 0.770 (0.51.8 Be.). 
Gasoline yield, on distilling this synthetic crude oil to 150 deg. 
Cent., 48 ¢.cm. Gasoline in synthetic crude oil, 16 per cent 
Specific gravity of this gasoline, 0.70 (70 Be.). Colour, water- 
white. 

Test II. 

Material used, Oklahoma gas oil. Specific gravity, 0.850 
(34.5 Be.). 300 c¢.em. taken. Capacity of treating vessel used, 
1100 ¢.em. Heated until pressure of 800 Ib. was indicated, then 
cooled. Pressure of residual natural gas, 120 1b. Product 
after treatment, a liquid resembling Pennsylvania mixed pipe- 
line crude. Colour, dark green by reflected light, deep red- 
brown by transmitted light. Volume of synthetic crude oil 
obtained as result of run, 288 ¢.cm., Specific gravity of this 
synthetic crude oil, 0.831 (38.5 Be.). Gasoline yield on dis- 
tilling this synthetic crude oil to 150 deg. Cent., 40.8 c.cm. 
Specific gravity of this gasoline, 0.705 (68.5 Be.). Gasoline in 
the synthetic crude oil, 13.6 per cent. Colour, water-white. 

When the petrol has been distilled off, the “ syn- 
thetic crude oil”’ treatment of the residue can be 
repeated, and it is stated that from paraffin was 
obtained 70 per cent. of petrol, the balance being 
natural gas and carbon. Similar yields have been 
obtained by repeated treatment of fuel oil and the 
like. The gasoline is said not to require treatment 
in the ordinary way with acid and alkali, but to be 
free from offensive smell and to keep its “ water- 
white ” colour on storage. 

The addition of a very small amount of colloidal 
graphite in the treating vessel has been found to 
allow the working pressure to be reduced from, say, 
850 lb. to 700 lb. provided a somewhat longer time 
is allowed. 

It will be seen from the précis given above that 
the experiments are on a laboratory scale, but they 
are recorded in plain language and claim to prove 
specific things, and can easily be repeated first on the 
present scale and then, if successful, on a semi-manu- 
facturing basis. Enough has been said to shew that, 
assuming the correctness of the author's observa- 
tions, a title which sounds a little paradoxical may 
cover an invention worthy of serious and unprejudiced 
investigation. 








LABOUR AND WAGES. 


THE controversy regarding the lost time in the shipyards 
and armament works has been revived in an acute form 
by statements made by the Chancellor of the Exchequer 
in introducing the Government’s drink control proposals, 
and by the publication of a White Paper containing 
‘Report and statistics of bad time kept in shipbuilding, 
munitions, and transport areas.’”’ In this document a 
letter from Admiral Jellicoe is reproduced, in which it is 
stated that ‘‘ destroyer dockings and refits are delayed 
in every case by labour difficulties.”’ It is reported that : 
—* Put briefly, the position is that now, while the country 
is at war, the men are doing less work than would be 
regarded as an ordinary week’s work under normal peace 
conditions. Thus the problem is, not how to get the 
workmen to increase their normal peace output, but how 
to get them to do an ordinary week’s work of 51 or 53 
hours, as the case may be. The reasons for the loss of 
time are no doubt various, but it is abundantly clear that 
the most potent is in the facilities which exist for men 
to obtain beer and spirits, combined with the high rate 
of wages and abundance of employment.” Needless to 
say, most of the charges made against the workmen, and 
particularly some of the sweeping assertions of the Chan- 
cellor, are hotly resented by many of the men and their 
leaders. Mr. Will Thorne asserts that the Govern- 
ment does not recognise what the men are doing. “* In 
my own union (Gasworkers’ and General Labourers 
Union),” he says, ‘‘some of our members are working 
80 and 90 hours a week, and 36 hours at a stretch.” Mr. 
Sam Bunton, Clyde district secretary of the Amalgamated 
Society of Engineers, says ‘‘ he refuses to accept the Govern- 
ment figures relating to lost time as correct, and he wants 
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to know how the figures were obtained.”’ If the employers 
want to increase production let them, he says, abolish 
week-end labour, which tends to decrease rather than 
increase output, owing to its weakening effect on the men. 
Mr. Ralph Spence, corresponding secretary of the National 
Amalgamated Union of Labour and the workmen’s repre- 
sentative on the North-East Coast Armaments Committee, 
declares that the latter body ‘‘ has no knowledge of work 
being retarded as a consequence of the men losing time 
through drink.” 


Tur Clyde War Munitions Committee, constituted on 
lines similar to those of the North-East Coast Committee, 
was formed a week ago, and consists of sixteen representa- 
tive employers and Labour leaders, with the Lord Provost 
of Glasgow as president ; Captain Brian Barttelot, R.N., 
as chairman; captain Creed, of the War-office ; Mr. W. 
William, of the Home-office ; and Mr. J. M. Cramond, of 
the Labour Exchange ; with Mr. J. Paterson, secretary. 
The employers’ representatives are Mr. W. Rowan Thom- 
son, Mr. R. Richmond, Mr. Hugh Reid, Mr. James 
Brown, Mr. Samuel Mechan, Mr. W. B. Lang, Mr. Noel 
Peck, Mr. A. J. Campbell, Mr. F. N. Henderson, of the 
North-West Engineering Trades and the Clyde Ship- 
builders; Mr. J. Dickinson, of Messrs. Harland and Wolff. 
Govan; Mr. W. J. Rickey, of Messrs. Singers; Mr. R, 
M’Laren, of Messrs. Babcock and Wilcox ; Mr. G. M. Hay, 
of the Heavy Tronfounders ; Mr. R. M. M’ Dougall, of the 
Scottish Coppersmiths’ Association; a representative 
from Messrs. Stewarts and Lloyds ; and one from the steel 
and iron trades. The workmen’s representatives are :— 
Mr. J. Walker, Steel Smelters; Mr. L. Anderson, Tool 
Makers; Mr. J. Thomson, Blacksmiths ; Mr. S. Bunton, 
Engineers ; Mr. A. Richmond, Sheet Iron Workers ; Mr. 
J. Brown, Ironmoulders ; Mr. T. H. Hill, Shipwrights ; 
Mr. W. Lawson, Joiners; Mr. G. Kerr, Workers’ Union ; 
Mr. B. Smith, Union of Labour; Mr. J. Mackay, Wood- 
cutting Machinists; Mr. A. Gardner, Painters; Mr. W. 
G. Sharp, Boilermakers; Mr. T. D. Matthew, Pattern- 
makers; Mr. A. Turnbull, Coppersmiths; and Mr. S. 
Nimlin, Brassfounders. 


An Order in Council appears in the London Gazette 
making an important addition to the regulations issued 
under the Defence of the Realm Act, as follows :—‘* The 
occupier of a factory or workshop, the business carried on 
in which consists wholly or mainly in engineering, ship- 
building, or the production of arms, ammunition, or 
explosives, or the substances required for the production 
thereof, shall not, nor shall any person on behalf of the 
occupier of such a factory or workshop, either directly or 
indirectly, by canvassing, advertisement, or otherwise, 
take any steps with a view to inducing (a) any person 
employed in any other factory or workshop, being a person 
engaged on work for any Government Department or 
otherwise serving war purposes, to leave his employment ; 
or (6) any person resident in the United Kingdom at a 
distance of more than ten miles from the occupier’s factory 
or workshop to accept employment therein otherwise 
than by notifying vacancies to a Board of Trade Labour 
Exchange ; and in the event of any person contravening 
the provisions of this regulation he shall be guilty of an 
offence against these regulations.” 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


PETROL ENGINE RESEARCH. 


Sir,—As we have a considerable number of students taking 
our courses in motor car engineering at this college, it seemed 
desirable to arrange their practical instruction in the laboratory 
in such a manner that, while the work done by each group of 
students would be complete in itself, the whole work done by 
the several groups when collected together should form one 
comprehensive scheme of research. Some tests which we made 
last summer on our four-cylinder White and Poppe petrol 
engine with different values for the air-petrol ratio gave such 
promising results that it seemed desirable to repeat these tests 
on a more extensive scale. We were fortunate in obtaining the 
loan of a number of petrol jets for our Claudel-Hobson carburetter 
from the manufacturers, and were thus enabled to carry out 
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some thirty-six tests under widely varying conditions. It would 
occupy too much space to reproduce all the observations and 
deductions ; hence, we only publish here the results of those 
tests in which the carburetter throttle was wide open and the 
engine giving its maximum power. The speed of the engine in 
all the tests was between 1300 and 1400 revolutions per minute, 
and therefore the brake horse-power figures have been brought 
by calculation to a uniform speed of 1350 revolutions per minute. 
In working out the air-petrol ratio separate tests were made to 
ascertain the quantity of air admitted by the use of a measuring 
box and orifice. 

In Fig. 1 we show the results of four tests made by one group 
of students using a jet with a bore of 1.05 mm., from which it 





will be observed that there is no Willans line, as the mixture 
appears to get richer as the carburetter throttle is opened wider, 
and this causes the “ total petrol’ line to curve upwards. In 
all the different series this departure from the straight line law 
is evident, and the writer has also obtained similar results from 
other petrol engines fitted with a jet-in-tube carburetter. The 
heat lost to the jacket water expressed as a percentage of the 
heat supplied in the fuel shows a rapid decrease as the power 
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increases. In this particular case the line happens to be straight, 
but in some of the remaining tests it was slightly curved upwards 
or downwards, 

In Fig. 2 we show the collected results of all the tests plotted 


on a brake horse-power base from which there is every justifica- | 


tion for formulating the general law that ‘‘ a given increase of 


power developed within the cylinder produces a proportional | 


increase in the heat imparted to the jacket water.” Notice 
that in this diagram the actual heat is shown and not the per- 
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centage ; also that the law holds remarkably well except for 
the very weakest mixture. It is as well to state that the bore 
of the cylinders is 80 mm. and the stroke of the pistons 130 mm., 
also that the load was applied by means of a Froude water 


brake. 
We now turn to Figs. 3 and 4, which represent graphically 
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the tests set out in Table I. 
may be summarised thus :— 

(1) When the Mixture is ‘‘ Correct.”—The greatest amount of 
heat is imparted to the jacket water. 

(2) When the Mixture is ‘* Too Weak.”’—(a) A mixture slightly 
weaker than the correct one gives the best economy and the 
highest efficiency; it also causes the greatest proportional 
loss of heat to the jacket water. (b) A very weak mixture causes 
great loss of power and economy. 

(3) When the Mixture is “* Too Rich.”’—(a) A mixture slightly 
richer than the correct one gives the greatest power of all. 
(b) A very rich mixture causes great loss of power and economy. 
(c) A rich mixture does not cause overheating of the jacket 
water. 


Taste I.—Four-cylinder White and Poppe Petrol Engine at Regent-street (Londo 





The general results of these tests | 





ENGINEERING PROSPECTS IN TURKEY. 
Sir,—My attention has been called to an article appearing 
in your issue of April 16th, entitled ** Engineering Prospects 
in Turkey,” in which your correspondent quoted freely from 
publications of this Chamber. I would, however, take exception 
to the interpretation placed upon a passage from the speech of 
the President of the Chamber, Sir Adam Block, at the annual 
meeting of March 12th, 1914, referring to the commercial war 
to be waged in Turkey. I feel certain that the speaker’s inten- 
tion was not to touch upon political questions, nor to convey 
the idea that after the Balkan War, no other war or wars would 
intervene, even although this may have been the wish of every- 
one who realised what were Turkey’s own interests. I believe 
| that the intention was rather to record the fact that the country 
had to be developed commercially and industriaily, and this 
fact equally holds good whatever Power may occupy the 
territory hitherto known as Turkey. From your article I take 
this to be your correspondent’s view also. 
| I understand the object of that article to have been to call 
attention to the opportunities and openings for British enter- 
prise and industry in Turkey (sic), and this the Chamber has 
been doing for years past, through the medium of its Journal 
and annual reports. I do not purpose in this letter to enter 
| into the reasons why the Chamber’s labours may not have 
| achieved the desired results, nor can I, writing without any 
minutes before me, refer to the resolution quoted in your 
article calling attention to the tremendous and _ successful 
efforts of our commercial rivals in that territory, but I venture 
| to take exception to the statement that * having delivered itself 
of this wise pronouncement, the Chamber calmly sat down and 
waited results.’’ During its existence of more than a quarter 
of a century, the Chamber has lost no opportunity of giving 
publicity to facts relating to the activity of our rivals and their 
steady encroachment upon our trade in a country where our 
interests were once supreme. If immediately before the present 
war our commercial and industrial interests were only a fraction 
of what they might have been, the fault should not be laid at 
the door of the Chamber. Even after the war is ended different 
methods will have to obtain if we as a nation are to take our 
share in the future development of the country, as outlined in 
| your article.—Apologising for trespassing on your space. 
Wo. SmitH-LyTE, 
Secretary of the British Chamber of Com- 
merce of Turkey and the Balkan States, 
Incorporated. 
London, April 29th. 


| BRITISH PORTLAND CEMENT-MAKING MACHINERY. 


Srr,—The article on the above subject in your issue of 
| February 12th, which has just arrived here, is extremely 
opportune as far as Australia is concerned. If English firms 
want to secure business in this country they must copy the 
methods of their American and German competitors and equip 
their representatives with comprehensive catalogues, giving 
full particulars and descriptions of their previous contracts. 
Up to the present the home firms are easily left behind in this 
direction. Furthermore, the foreign firms have always been 
prepared to quote for the complete installation of the works, 
whereas the majority of the English firms have not, in the past, 
cared to take this responsibility. 

There is an increasing demand for cement in Australia, and 
the tendency is to erect works for its manufacture rather than 
import the cement. Consequently, if the home firms wish to 
secure this business they should issue literature fully describing 
and illustrating their machines. To effect a sale in this country 
there is nothing that helps a representative so much as an 
illustration and description of a previous contract carried out 
by their principals. ‘The bond fides of the firm are at once 
strongly established, and this is a matter of primary importance, 
especially when you are up against such experienced manu- 
facturers as the Americans and Germans. The foreign houses 
appear to be able to give much more detailed information of a 
technical character, which greatly assists their chances of 
securing business. Some of the home firms appear to be some- 
what backward in this respect, probably because they think 
they may be imparting trade secrets, but this view is quite 
incompatible with present-day methods. In conversation with 
a prominent cement works manager who knows the make of 
machinery in almost every cement works in Australia and 
New Zealand, I gathered that an overwhelming proportion of 
the machinery in these works is of American or German origin. 
In fact, British machines were only conspicuous by reason of 
their absence. The reason for this is not due to the fact that 
British machines are inefficient, but that they have not been 
brought before the purchasers in so energetic a manner as the 
foreign machines. 

British firms have a lot of leeway to make up, and the present 
is the ideal time for them to advance their claims. They should 
take full advantage of the present situation—while the patriotic 
spirit is in their favour and while the German industry is 
paralysed. Everybody knows the genuineness and solidity of 
British machines, and there is no reason why existing con- 
ditions should not be reversed, but to do this the British firms 
must take immediate action. Unless their goods are brought 
prominently before the purchaser they cannot expect remunera- 
tive business. Witrrip F. SAUNDERS. 

Adelaide, March 25th. 


SWAYING OF THE EIFFEL TOWER. 

Srr,—I should be much obliged if any of yeur readers could 
inform me whether any measurements have been made as to 
the amount of swaying which takes place at the summit of the 
diffel Tower during periods of high winds, and if so, how much 
this swaying amounts to with winds of different velocities. 


London, April 29th. V. GIFFORD. 








In the United States the only protection at highway 
level crossings over railways is a “ Stop, Look, Listen ” 
warning board and an electric bell. The latter is started 
by a track circuit some distance along the line from the 


n) Polytechnic. 








Test number .. .. 4 16 23 | I2 25 | 26 

Brake horse-power at 1350 revolutions per minute 8.6 16.1 18.9 20.9 20.7 20.6 . 

Brake per Saar in pints és i Dae 7 sate sera she 9.89 13.50 | 14.82 17.09 19.41 19.91 = -50 
Petrol per brake horse-power-hour, in pints .. .. .. 1.15 0.84 0.78 0.81 0.93 0.97 1.01 1.46 
Heat imparted to the cooling water, B.Th.U. per minute 1032 1534 1606 1618 1602 1586 1564 1468 
Thermal efficiency, on the brake horse-power, per cent. 12.5 17.2 | 18.4 17.6 15.% 14.9 14.2 9.7 
ee a a eae 35.4 38.5 36.8 32.1 27.9 27.0 25.1 19.5 
Nimmecountee tt, HON CONG: 6. ss eee ee we ce tn | Oe 44.3 | 44.8 50.3 56.8 58.1 60.7 70.8 


It may also be remarked that a weak mixture causes the 
engine to run quieter, whereas a rich mixture makes the engine 
rather noisy. 

In conclusion, the writer desires to acknowledge here his 
indebtedness to Mr. Henry J. Spooner, the head of the Engineer- 
ing School, for so kindly facilitating the progress of the tests. 

F. J. Kean, B.Se. (Lond.). 

Regent-street Polytechnic, May Ist. 


level crossing and is cut out when the train reaches the 
crossing. At a certain town in Long Island the railway 
traffic at night is somewhat frequent and the bells at the 
three level crossings there have become a public nuisance. 
The New York State Public Service Commission has 
therefore ordered the railway company to provide watch- 
men to guard the crossings at night. 
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LOCOMOTIVES AT THE PANAMA PACIFIC EXHIBITION 
THE BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA, ENGINEERS 


(For description see opposite page) 
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Fig. 1—MIKADO TYPE ENGINE FOR LOGGING SERVICE 
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Fig. 2—MIKADO TYPE ENGINE FOR THE McCLOUD RIVER RAILROAD 














Fig. 3—-MIKADO TYPE PASSENGER ENGINE FOR THE S8.P.L.A. AND §8.L.. RB. RB. 
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Fig. 4—2-10-2 HEAVY GOODS ENGINE, C.B. AND Q.R.R. 
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BALDWIN LOCOMOTIVES AT THE PANAMA 
PACIFIC EXHIBITION. 

THE locomotives shown by the Baldwin Locomotive 
Works at the Panama-Pacifie International Exhibition 
are six in number. One is of the “ Pacific’”’ (4-6-2) type ; 
one is of the 2-10-2 type for heavy goods service ; and the 
remaining four are of the “Mikado” (2-8-2) type. The atten- 
‘ion which the latter type is now receiving in the United 
States is indicated by the prominence accorded to it in 
the company’s exhibit. Two of these locomotives are 
designed for “* logging ” service, and two for through 
ervice on trunk line railways. 

The chief advantages claimed for the **‘ Mikado” type lie 


than that of the Pacific type, but is ample for service 
requirements, in view of the slower speeds at which 
Mikado type locomotives operate. 

The two locomotives now under notice burn oil and use 
superheated steam. They have piston valves 15in. in 
diameter, and are equipped with Walschaerts valve 
motion and the Ragonnet pneumatic power reversing 
gear. A difference in the design of the trailing trucks used 
on these engines should be mentioned. On the Southern 
Pacific locomotive, as on the engine illustrated in Fig. 4, 
page 452, the truck is of the Hodges type, as developed 
by the builders. The journals are outside the wheels, and 
the side swing is taken by the spring hangers, which are 
jointed for the purpose. In the case of the San Pedro 


to high power is more easily accomplished with oil fuel 
than with coal. 

The steam distribution is controlled by 16in. piston 
valves, which are driven by the Baker valve motion. 
This is a radial gear with all parts pin-connected, and 
having no sliding blocks or links. The lead is constant, as 
with the Walschaerts gear. The tender of this locomotive 
has room for 10,000 gallons of water and 3300 gallons 
of oil fuel. It is carried on two six-wheeled trucks. With 
this arrangement the journal loads are reduced and there 
is less tendency to cause heating and severe journal and 
tire wear than would be the case if four-wheeled trucks 
were used. Rapid wear of journals and tires frequently 
occurs in large, heavy tenders running on high-speed 














Fig. 5—PACIFIC TYPE LOCOMOTIVE, ATCHISON, TOPEKA, AND SANTA FE RAILROAD 


in its high hauling and steaming capacity, and its excellent 
running qualities. On lines having heavy rails and bridges 
sufficient weight, it is urged, can be carried on four pairs 
of driving wheels to develop a tractive force of 60,000 
pounds. In order to utilise this, high steaming capacity 
isessential. With the wheel arrangement of the ‘‘ Mikado” 
type, space is available for a large boiler, with a wide, 
deep fire-box, placed behind the driving wheels and over 
the rear truck. This provides space for the grate area, 
furnace volume and heating surface necessary to keep up 
steam pressure in heavy service. The radial swing bolster 
trucks at the front and rear, it is further added, protect 
the driving tires against severe flange wear, and enable 
the engine to enter sharp curves and take the points 
without danger of derailment when running in either 
direction. This feature, it is claimed, is of especial value 
in logging and industrial service, where much backing is 
necessary and where the locomotive must frequently 
operate on uneven tracks. 

Of the two logging locomotives shown, one was built 
especially for exhibition purposes, while the other was 
built for the McCloud River Railroad and is shown in the 
exhibit of that company. The exhibition engine—see 
Fig. 1, opposite—is the lighter of the two. It carries 
110,350 Ib. on the driving-wheels, and is suitable for 
service on a line laid with rails weighing 56 lb. per yard, 
and having curves of 30 deg. and gradients as steep as 
1 in 143. The design is characterised by simplicity of 
construction and ample strength for rough service. 
Saturated steam is used and is distributed by balanced slide 
valves driven by Stephenson link motion. The boiler is 
equipped for oil burning. The forward part of the grate, 
it will be observed, lies over the rear driving axle, and the 
width of the fire-box is restricted by the available space 
between the driving wheels. The locomotive, therefore, 
is practically a Consolidation type with a rear truck added 
to facilitate running backwards. With the fire-box in 
this position a lower percentage of the total weight is 
carried on the rear truck than is the case in ‘* Mikado ”’ type 
locomotives having wide fire-boxes placed entirely behind 


the driving wheels. A special feature of the engine is a | 


power reverse mechanism, consisting of a small rotary 
compressed air engine geared to ascrew. The nut carried 
on this screw is connected to the reversing shaft by a 
reach rod. The device is simple in construction, and 
relieves the engine-driver of a large amount of labour. 
The locomotive for the McCloud River Railroad—see 
Fig. 2, page 452—is specially fitted for road service. This 
line is situated in California, about 3000 miles north of 
San Francisco Bay, and over it are hauled great quantities 
of white and sugar pine lumber from the forests of the 
McCloud River basin. The track is laid with rails weighing 
60 lb. per yard, and there are gradients of 1 in 25 and 
curves of 18 deg. This locomotive is also an oil-burner, 


and has a wide, deep fire-box placed behind the driving | 


wheels and over the rear truck. Oil has a special advan- 
tage as a fuel for logging purposes, as no sparks are thrown 
out and fire risks are largely reduced. The locomotive is 
fitted with a Schmidt superheater and steam is distributed 
by 12in. piston-valves driven by Walschaerts motion. 
It represents the latest development of a series of engines 
which are doing good work on this railway, and is said to 
reach practically the limit of capacity that can be obtained 
in an eight-coupled locomotive operating on 60 Ib. rails. 
The two other “‘ Mikado” type locomotives are for the 
Southern Pacific Company and the San Pedro, Los Angeles 


and Salt Lake Railroad. The latter is illustrated in Fig. 3, | 


page 452. They are closely similar, and are both intended 
for passenger service on heavy gradients. The driving 
wheels are 63in. in diameter and the piston stroke is 28in. 
This stroke is comparatively short for a locomotive 
developing a tractive force of 51,000 lb., but the propor- 
tions are satisfactory for medium speed passenger service. 
Locomotives of similar type and capacity, designed for 
heavy freight service, usually have a piston stroke of 30in. 
The use of eight-coupled locomotives for passenger service 
is exceptional, the greater part of the heavy express traffic 
in the United States being worked by engines of the 
** Pacific’ (4-6-2) type. The boiler capacity of the ‘‘ Mikado” 
type, in proportion to the tractive force developed, is less 


engine, the rear truck is of the “‘ KW ”’ pattern as supplied 
by the Commonwealth Steel Company of St. Louis, Mo. 
In this case the truck frame acts as an equaliser, connecting 
the rear driving springs with the truck springs. The main 
locomotive frames are supported on the truck frame by 
sliding bearings situated at such a point as to give the de- 
sired weight distribution between the driving wheels and 
truck. The tenders of both these “‘ Mikado”’ locomotives are 
of the Vanderbilt type, with cylindrical water tanks. The 
forward end of the tank is sloped to provide room for the 
oil tank, which fits into the space occupied by the fuel in 
a coal-burning locomotive. 

Of the two remaining locomotives one is of the 2-10-2 
type, for the Chicago, Burlington and Quincy Railroad, 
and the other is of the “ Pacific,” or 4-6-2 type, for the At- 
chison, Topeka and Santa Fé Railway. The first-named 
locomotive—see Fig. 4, page 452—is designed for heavy 
slow-speed goods service, and is one of thirty-one engines 
of this type which have been built for the Burlington line 
by the Baldwin Locomotive Works. These locomotives 
develop a tractive force of 71,500 lb., and the average load 
carried per pair of driving wheels is approximately 60,000 lb. 
They are designed for road service, and the steaming | 
capacity is sufficient to maintain full pressure when making 
long sustained pulls. The exhibition engine uses coal 
as fuel. It would be impossible with hand firing to 
work a locomotive of this size at its full capacity, but 
by using a mechanical stoker this difficulty is over- 
come. In the present instance the Street stoker is installed. 
It is of the overfeed or scatter type, and distributes the 
coal by means of steam jets from three points in the rear of 
the furnace. A description of this stoker was given in 
THE ENGINEER of January 29th, 1915. 

The boiler of the Burlington locomotive has a long 
barrel, which spans the five pairs of driving wheels. The 
fire-box is placed over the rear truck, and is built with a 
combustion chamber which extends forward into the boiler 
barrel. This increases the furnace volume and also keeps 
the length of the tubes within reasonable limits. The furnace 
equipment includes a brick arch supported on water tubes. 
The superheater is of the Schmidt type and consists of 
forty-five elements. The steam distribution is controlled 
by double-ported piston valves, 15in. in diameter, driven 
by Walschaerts’ motion. The Ragonnet power reversing 
mechanism is applied. Although the driving-wheel base 
of this locomotive is long, the éngine can, it is said, easily 
take sharp curves, as the driving wheels are allowed a 
limited amount of lateral play in the boxes, and the 
coupling rod knuckle pins are fitted with sphercial joints 
to prevent the rods from binding. There is a growing 
field in the United States for locomotives of this type. 
With a given weight per pair of driving wheels they can 
develop 25 per cent. higher tractive force than an eight- 
coupled engine. This gives them an important advantage 
in heavy, slow-speed service, especially on divisions having | 
steep gradients. 
- The “ Pacific” type locomotive for the Atchison, Topeka | 
and Santa Fé Railroad—see Fig. 5 above—represents a 
pattern of engine which is more extensively used in heavy 
passenger service than any other. The Santa Fé system | 
handles a large amount of trans-continental passenger | 
traffic, which is moved in heavy trains on difficult schedules. 
A large part of this work is done by “Pacific” type 
locomotives, several designs of which are in use. The 
exhibition locomotive is the heaviest of its type thus far | 
built for this railway, and in both hauling and steaming 
capacity is claimed to represent a considerable advance 
over the engines formerly used on the Santa Fé system. 
It exerts a starting tractive force of 41,000 lb. with a ratio 
of adhesion of 4.2. The full tractive force can be deve- 
loped without slipping, under ordinary service conditions. 
The boiler is designed for a steam pressure of 225 Ib. per | 
square inch, but in service the safety valves are set at 
200 lb. The superheater is of the Schmidt type, with forty 
elements. No tests have as yet been made to determine 
the capacity of this boiler, but it may be noted that a large | 
coal-burning locomotive of the “ Pacific” type, operating 
on a stationary testing plant, recently developed 3200 | 
indicated horse-power for a period of one hour. The 
Santa Fé locomotive is an oil-burner, and forcing a boiler 


| are not public property. 


service, and trucks of the design illustrated, under the 
high-capacity tenders of passenger locomotives, have, we 
are informed, given excellent results on the Santa Fé 
system. 








ANNUAL COST OF LOCOMOTIVE UPKEEP. 


In our issue of February 15th we published an analysis 
of the cost of renewing, repairing and running the loco- 
motives of the thirteen principal railway companies in 
Great Britain. It having been suggested that we should 
extend our review further and cover the smailer com- 
panies, this has been done, and now in this and our pre- 
vious notice we cover all the railway companies in Great 
Britain which own ten or more steam locomotives, except 
the Metropolitan and the Midland and Great Northern 
Joint Line and the Somerset Joint Committee. The first- 
named is omitted, as so much of its work being done elec- 
trically, the steam locomotives come out badly as to 
cost of repairs, mileage, &c., and, of course, the receipts 
from steam trains are not shown separately from the 
electric. The joint lines are omitted, as their statements 
The Irish lines will be dealt 
with in a later article. 

Owing to circumstances that are now well known, the 
reports for 1914 are not so full as those for the year 1913, 
and so it is with the latter that in this notice, as in our 
last, we have dealt, and the information given is based 
on an analysis we have ourselves worked out from the 
data given in the reports. For the latter we are indebted 
to the respective secretaries of the companies, and to 
them we tender our thanks. 

It should be added that the returns for 1913 were the 
first prepared in the new form of accounts, and that they 
present many anomalies, which will no doubt be corrected 
when the reports are again presented in full. For this 
reason we have refrained from making any comments on 
the figures, satisfying ourselves by giving the facts as the 
reports show them. 


Cost or RENEWALS AND REPAIRS. 


Only one English company reported complete renewal 
of locomotives. This was the North Staffordshire, 
which reported eight renewed, or 4.2 per cent of the 
whole stock, and the amount debited “to complete re- 
newals *’ was £10,769, or £1346 per engine. 

When we come to consider the question of repairs we 
meet with a difficulty. Statistical Table XI., Abstract B, 
shows the number. of locomotives which received ** heavy 
repairs ’’ during the year and the number which under- 
went ‘light repairs.”” Apparently no instructions have 
been issued as to what differentiates between the two 
classes of work, and among the companies about to be 


| noticed there are some whose engines received heavy 


repairs more frequently than light repairs 

On this occasion, as on the last, the names of the com- 
panies will appear in what might be called the order of 
merit. The company which has spent the least comes first 
and the others follow in their respective order, the one 


| whose expenditure has been the highest coming the last. 
| It is not, of course, necessary for us to point out that 


conditions vary and that a low position in the list is not 
by any manner of means an indication of bad manage- 
ment, nor, on the other hand, does a high position neces- 


| sarily mean that superiority which the place in the table 


suggests. Table must be compared with table. For 
instance, it will be seen below that the Wirral has the 


| biggest bill for repairs; but when the receipts per loco- 


motive are considered it will be found that each Wirral 
locomotive earns nearly 100 per cent. more in passenger 


| receipts than the next highest, and that for total receipts 


the line comes third. In mileage run per locomotive it 
comes third. The situation of each company in relation 
to its coal supply is another of several factors that must 
be remembered. 

The proportion, to the whole of the locomotives owned, 
that received ‘* heavy repairs ’’ was :—Stratford-on-Avon 
and Midland Junction 15.4 per cent., Furness 21.2 per 
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cent., Taff Vale 23.4 per cent., Barry 25.4 per cent., 
Midland and South-Western Junction 30 per cent., 
Wirral 31.2 per cent., Brecon and Merthyr 31.4 per cent., 
Rhymney 38.5 per cent., Hull and Barnsley 38.8 per 
cent., Alexandra Docks 39 per cent., Maryport and Carlisle 
39.4 per cent., Neath and Brecon 46.7 per cent., North 
London 49 per cent., North Staffordshire 50 per cent., 
Cambrian 51 per cent. 

The proportion that received “light repairs ’’ was :— 
Barry 9.4 per cent., Taff Vale 18 per cent., Hull and Barns- 
ley 25.3 per cent., North London 25.5 per cent., Furness 
31 per cent., Wirral 37.5 per cent., Maryport and Carlisle 
39.4 per cent., Cambrian 42 per cent., Rhymney 44.3 per 
cent., Neath and Brecon 66.7 per cent., Stratford- 
on-Avon and Midland Junction 69.2 per cent., Brecon 
and Merthyr 74 per cent., Midland and South-Western 
Junction 86.7 per cent., North Staffordshire 90 per cent., 
Alexandra Docks 114 per cent. As the last figure is 
over cent. per cent., it should be explained that during 
the year 41 locomotives received light repairs, and as 
the stock was 36 engines some must have received atten- 
tion more than once. 

In Abstract B I. all repairs and partial renewals come 
under one heading, and there is no disclosure as to any 
difference between light and heavy repairs. In the next 
list the number of locomotives owned is divided into the 
cost of repairs and partial renewals with the following 
result :—-Cambrian £98.4, Stratford-on-Avon and Midland 
Junction £108.4, North London £115.4, Furness £116.3, 
Maryport and Carlisle £117.1, Brecon and Merthyr 
£128.7, Midland and South-Western Junction £135.9, 
Hull and Barnsley £145.1, Taff Vale £164, Rhymney 
£188.8, North Staffordshire £204, Barry £209.6, Alexandra 
Docks £212.1, Neath and Brecon £265.3, Wirral £329. 

An item that was not brought out in our previous notice 
was the cost of the locomotive department, exclusive of 
the running. To this the whole of Table I. of Abstract B 
in the accounts is devoted, and it covers salaries and 
office expenses for superintendence, wages and materials 
for complete renewals, wages and material for partial 
renewals and repairs, repairs and renewals of machinery 
and plant, transfers to suspense, &c., accounts, &c. The 
following refers not only to the minor English companies, 
but includes the larger lines as well and shows the cost 
of the department, exclusive of running, per locomotive 
owned :—Stratford-on-Avon and Midland Junction £119.8, 
Cambrian £132.7, Maryport and Carlisle £135.2, Furness 
£177.1, Brecon and Merthyr £192.4, North London 
£202.7, Taff Vale £204, Lancashire and Yorkshire £213.8, 
Barry £225.8, Rhymney £230.9, London and North- 
Western £236, Midland £236.1, Great Northern £238.6, 
Alexandra Docks £248.1, Hull and Barnsley £253.9, 
Midland and South-Western Junction £259.6, South- 
Eastern and Chatham £265.6, London and South-Western 
£267, Great Central £270, London, Brighton and South 
Coast £279.8, Great Western £282.2, Neath and Brecon 
£286.4, Great Eastern £287, North Staffordshire £307.1, 
North-Eastern £338, Wirral £410. 2. 


RuNNING EXPENSES. 


The running expenses per locomotive may be considered 
as representative, except that the question of locality 
comes in as regards wages and fuel. 

The cost of enginemen’s wages divided by the number 
of locomotives owned worked out as follows :—Cambrian 
£191.9, Midland and South-Western Junction £197.7, 
Wirral £204, Stratford-on-Avon and Midland Junction 
£209.1, Maryport and Carlisle £217.3, Hull and Barnsley 
£221.5, Neath and Brecon £224, Furness £234.3, Taff 
Vale £250.7, Alexandra Docks £251.9, Barry £252, 
Breeon and Merthyr £253, Rhymney £263.1, North 
Staffordshire £269.1, North London £341. 4. 

Similarly, the cost of fuel per locomotive was :—Alex- 
andra Docks £280, Maryport and Carlisle £285, Hull and 
Barnsley £291.5, Barry £293.2, Taff Vale £302, North 
Staffordshire £311.7, Cambrian £326.2, Rhymney £348.4, 
Furness £370.2, Neath and Brecon £411.3, Wirral £426. 1, 
Brecon and Merthyr £435.4, Stratford-on-Avon and 
Midland Junction £444.6, North London £524.8, Midland 
and South-Western Junction £531. 1. 

The total running expenses, i.e., wages, fuel, water, 
lubricants, clothing and other stores, per locomotive 
owned, were :—Barry £434.8, Maryport and Carlisle 
£548.2, Cambrian £552.2, Taff Vale £566.1, Alexandra 
Docks £572.1, Furness £572.3, Hull and Barnsley £574.7, 
North Staffordshire £644.4, Rhymney £646.4, Neath 
and Brecon £684.4, Stratford-on-Avon and Midland 
Junction £706.2, Wirral £748, Brecon and Merthyr 
£761.4, Midland and South-Western Junction £787.1. 
North London £900. 


RECEIPTS PER LOCOMOTIVE. 


The money received per locomotive does not exactly 
reflect the earning capacity ; it all depends on the work 
on which the engine is engaged—passenger or goods 
work, and, if on goods work, the class. The mileage run 
per locomotive is another test, but it, too, is not all that 
is desired, as, again, it all depends on the work. 

It seems to us that a factor to be remembered is the 
proportion of goods traffic each company carries. The 
new form of accounts carries us part way towards learning 
this, but not sufficiently far for the information to be of 
much use to the statistician. We know now not only the 
number of passengers conveyed, but the average fare per 
passenger, and from this, by an elaborate calculation, we 
could get a rough estimate of the passenger miles. We 
also know now the tonnage of merchandise, coal and coke 
and other minerals carried, and we are told the average 
receipts per ton, but one cannot derive the same informa- 
tion from this that can be got from the number of pas- 
sengers. It is safe to assume that if the average receipts 
per third-class passenger was 2.84d., that we could put 
the distance at three miles, but the average receipt of 
6.96d. per ton of merchandise gives no such clue. 

We do, however, know what percentage of the traffic 
receipts is for passenger and what for merchandise and 
minerals, and as this figure may help we give the following 
proportion as representing the merchandise and mineral 
traffic carried :—Alexandra Docks 95.99 per cent., Hull 
and Barnsley 95.90 per cent., Barry 84.29 per cent., 
Stratford-on-Avon and Midland Junction 75.65 per 


cent., Brecon and Merthyr 75.31 per cent., Rhymfey 
74.96 per cent., Taff Vale 74,69 per cent., Neath and 





Brecon 74.58 per cent., Furness 71.84 per cent., North 
Staffordshire 71.18 per cent., Maryport and Carlisle 
67 per cent., North London 58.41 per cent., Midland and 
South-Western Junction 45.85 per cent., Cambrian 
43.97 per cent., Wirral 16.98 per cent. 

It is with the figures just given in mind that the mileage 
and receipts per locomotive should be considered, as it 
is the fact that in passenger trafiic the mileage covered in 
the same time is greater and the receipts are, of course, 
higher. The average mileage run by the company’s 
engines per locomotive was :—Midland and South-Western 
Junction 30,291, Stratford-on-Avon and Midland June- 
tion 29,740, Wirral 28,000, Brecon and Merthyr 27,679, 
North London 26,560, North Staffordshire 24,000, Alex- 
andra Docks 22,591, Cambrian 22,499, Furness 22,440, 
Neath and Brecon 21,388, Maryport and Carlisle 20,618, 
Barry 20,097, Hull and Barnsley 19,812, Rhymney 
19,000, Taff Vale 17,484. 

In passing we may observe that the list just given 
was not included in our review of the larger companies. 
Its presentation now renders it unnecessary for us to give, 
as in the previous notice, the cost of the repairs, engine- 
men’s wages, fuel and running expenses per engine mile, 
as having been given these per locomotive owned, the 
reader can divide that figure by the mileage above and 
this will give the cost per engine mile. 


RUNNING EXPENSES. 


Enginemen’s wages per locomotive were :—Highland 
£187.2, Great North £188.1, Glasgow and South-Western 
£213, Caledonian £255.29, North British £291.25. Fuel 
worked out at :—Glasgow and South-Western £354, 
North British £387.4, Caledonian £450, Highland £457. 3, 
Great North £481. The total running expenses were : 
Glasgow and South-Western £608, Great North £700, 
Highland £707.1, North British £744.32, Caledonian 
£767.4. 





RECEIPTS PER LOCOMOTIVE. 

The proportion of the total receipts that came from 
merchandise and minerals was :—North British 62.29 
per cent., Caledonian 58.69 per cent., Glasgow and South 
Western 54.47 per cent., Great North 47.40 per cent., 
Highland 37.49 per cent. The mileage per locomotiv: 
was :—Caledonian 28,000, North British 28,000, Highlan« 
25,457, Great North 24,232, Glasgow and South-Western 
23,431. 

The receipts from passenger traffic per locomotive were ; 
—Highland £2410, Great North £2328, Caledonian £2101, 
North British £1854, Glasgow and South-Western £1731 .3 
From merchandise and mineral traffic the receipts per 
locomotive were:—North British £3063, Caledonian 
£2984, Great North £2098, Glasgow and South-Western 
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The passenger receipts per locomotive owned were :— 
Wirral £3718.2, Cambrian £1982.9, Midland and South- 
Western Junction £1856.2, North London £1752.7, 
Neath and Brecon £1560.3, North Staffordshire £1558, 
Furness £1221.3, Maryport and Carlisle £1216, Brecon 
and Merthyr £991.8, Taff Vale £909, Stratford-on-Avon 
and Midland Junction £825.5, Rhymney £808.5, Barry 
£474.8, Hull and Barnsley £155, Alexandra Docks £83.4. 

The merchandise and mineral receipts per locomotive 
were :—Neath and Brecon £4756.3, North Staffordshire 
£3847.3, Hull and Barnsley £3620.7, Furness £3115.4, 
Brecon and Merthyr £3025, Taff Vale £2683, Stratford- 
on-Avon and Midland Junction £2565, Barry £2547.4, 
North London £2461.1, Maryport and Carlisle £2444, 
Rhymney £2420.4, Alexandra Docks £1996.8, Midland 
and South-Western Junction £1571.9, Cambrian £1556. 3, 
Wirral £760.7. 

The total receipts per locomotive owned were :—Neath 
and Brecon £6136.6, North Staffordshire £5405.3, Wirral 
£4479, Furness £4336.7, North London £4213.8, Brecon 
and Merthyr £4017, Hull and Barnsley £3775.7, Mary- 
port and Carlisle £3660, Taff Vale £3592, Cambrian 
£3539.2, Midland and South-Western Junction £3428. 1, 
Stratford-on-Avon and Midland Junction £3390.5, Rhym- 
ney £3229, Barry £3022.2, Alexandra Docks £2080. 3. 

Following our previous practice we give above a table 
which shows the position occupied by the respective 
companies in each of the tables we have covered. So 
that the record may be complete, we have included therein 
the larger companies also. 


THE ScoTTisH COMPANIES. 
Both the Caledonian and North British companies, 
as being among the leading British companies, were 
included in our previous review. As they only number two 


it is a simple matter to repeat the story connected with | 


them, and this will be an advantage in that they can be 
compared with their neighbours—the Glasgow and South- 
Western, Great North of Scotland and the Highland. 


RENEWALS AND REPAIRS. 

Each company effected some complete renewals. This 
was done in the following proportions of the stock owned : 
—Glasgow and South-Western 5 per cent., North British 
3.2 per cent., Caledonian 2.1 per cent., Great North 
2 per cent., and Highland 0.7 per cent. The cost divided 
by the number of locomotives owned was :—Great North 
£15.4, Highland £25, North British £36, Caledonian 
£41.79, Glasgow and South-Western £142.8. In the last 
are included the cost of new locomotives. 

The proportion of engines owned that received “‘ heavy 
repairs ” were :—Highland 12.5 per cent., Glasgow and 
South-Western 24 per cent., Great North 29 per cent., 
North British 32.1 per cent., Caledonian 43.6 per cent. 
Those that received *‘ light repairs’? were :—Glasgow and 
South-Western 25.5 per cent., North British 60.1 per 


cent., Highland 86.2 per cent., Great North 121.4 per | 


cent., Caledonian 126.8 per cent. As with the Alexandra 
Docks case mentioned above, some of the Great North 
and Caledonian engines must have been in the shops more 
than once. The former had 142 locomotives lightly 
repaired with a stock of 117, and the latter 1264 lightly 
repaired with a stock of 997. 

The cost of the repairs and partial renewals was per 
locomotive owned :—North British £96, Glasgow and 
South-Western £101.8, Great North £109.1, Highland 
£122.6, Caledonian £139.3. The cost of the locomotive 
department, exclusive of running expenses, was :—Great 
North £162, Highland £205.1, North British £205.5, 
Caledonian £206.3, Glasgow and South-Western £258.4. 





} £2071, Highland £1446. The total receipts averaged : 
—Caledonian £5085, North British £4917, Great North 
£4426, Highland £3856, Glasgow and South-Western 
£3802 .4. 

The position of the respective companies in each table 
may be judged from the following table :— 
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Total receipts 


As the Irish companies are not under Government 
control, their reports for the year 1914 are as complete 
as were the British for 1913, and in a subsequent article 
we will deal with their work in 1913 and 1914. 








From the Ist instant the additional charges for cartage 
made by the railway companies on goods sent at station- 
to-station rates—which cover carriage only—were in- 
creased. The additional charges are necessary owing to 
the increased burdens placed on the railway companies by 
| the depletion of their staffs, owing to a large number of 
| their men having joined the colours, and to so many of 
their horses and drays having been requisitioned by the 
Government. 

THE fourth interim report of the Royal Commission 
|on the natural resources, trade, &c., of the Dominions 
was recently issued ; the Commission had reached New- 
foundland and Eastern Canada when war broke out, 
and the members were recalled, and the Commission 
decided to suspend its sittings until peace was concluded. 
The report points out that British manufacturers make no 
organised bid for the trade of Newfoundland and the 
maritime provinces of Canada, which has been largely 
captured by the United States, but could probably be 
| recovered. The importance of Newfoundland as a cable 
| 


centre is emphasised, and the report suggests that when 
existing concessions for landing rights come to be renewed 
or new rights are sought, the Colony should consult with 
the Governments of Canada and Australasia, as well as 
with the Imperial Government, before a decision is reached. 
A cable and land lines connecting St. John’s with Canso 
belong to the Government of Newfoundland, and may 
form part of a future State-controlled route between the 
United Kingdom and Canada. The report states that 
the island enjoys excellent facilities for communication 
by cable at cheap rates with Great Britain and Canada, 
though there are certain anomalies that need rectification. 
| There is also a wireless service in operation between the 
| United Kingdom and Newfoundland, and several coastal 
' stations have been erected. 
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RAILWAY MATTERS. 


Many of the railway lines between France and Belgium 
intersect the trenches, and regular trains cannot be run 
in those localities ; but the Germans have utilised these 
lines by bringing in cars operated by storage batteries and 
operating them singly to remove the wounded from the 
battle front, and to bring back supplies. 

AccorDING to a paper read before the Birmingham 
Branch of the Institution of Electrical Engineers by Mr. 
w. C. Acfield, signal superintendent, Midland Railway, 
it is estimated that there are approximately 310,000 levers 
in work for actuating points, signals, &c., on the railways 
of the United Kingdom, and that the approximate number 
of signals is 171,000. 

THe electrically-controlled air brake, which applies 
brakes on the whole of a long train within two seconds, has 
been adopted by the Pennsylvania Railroad Company as 
standard for passenger trains, and the company will 
equip all new passenger cars with it. Tests with a train 
of twelve steel passenger cars, going at sixty miles an hour, 
on level track, showed that it could be stopped within its 
own length, or in about two-thirds the distance required 
by ordinary brake control. 

AccorDING to the Electric Railway Journal (New York), 
the shortage of horses and carmen in Vienna due to the 
war has introduced difficulties in the delivery of coal and 
other goods which are being met by. employing the electric 
tramears to tow trains of vans in the streets. Owing to 
the slow speed necessary these trains cannot be run during 
the ordinary service, and are only worked at night. The 
cars used for this purpose are provided with extra heavy 
resistances, and haul loads up to nine tons of coal at a 
speed of about 3.7 miles per hour. 





A RECENT question in the House of Commons as to 
pooling the wagons of the Scottish companies reminds us 
that when the closer relations between the Caledonian 
and North British companies were established a deputation 
of officers was sent to Germany to study the working of 
the German Wagon Union. It was, however, found that 
it was impracticable to introduce the system into Scotland. 
The German Wagon Union provides for the pooling of 
wagons, but it does not meet the difficulty felt in Scotland, 
as in England and Germany, of having to bring the coal 
trucks back empty. The reply of Mr. Robertson to this 
particular question showed that nine-tenths of the traffic 
in Scotland is receiving ordinary attention. 


AFTER a@ series of experiments the New York Municipal 
Railway Corporation has decided upon a new system of 
illumination for its subway cars. The head lining and 
walls down to the window sills will be enamelled white, so 
as to provide excellent reflecting surfaces. Bowl-frosted 
tungsten lights will be used, arranged in a single row along 
the centre line of the ceiling. The cars are 9ft. wide 
inside and 65ft. long, and there will be fifteen of these 
55-watt tungsten lamps supported in 6in. opal reflectors. 
The effect of this illumination is to give a soft and uni- 
formly distributed light. The eyes of the passengers will 
not be exposed to the glare of the glowing filaments. 
The power consumption of this illumination will amount 
to under 1.5 watts per square foot. 

AN engineer of the Piedmont and Northern Railway 
describes in the April issue of the Electric Journal a 
1500-volt portable sub-station. The lines of the Piedmont 
and Northern Railway are laid parallel with the 44,000-volt 
lines of the Southern Power Company, which enables the 
portable sub-station to be used at practically any desired 
point. The duty of the portable sub-station is to deal 
with overloads which, owing to the changing conditions 
of the traffic, shift to different parts of the system at 
different times of the day. The portable sub-station is 
said to be operating very satisfactorily and its efficiency to 
be every bit as good as a stationary sub-station. Recently 
it has been dealing with 100 per cent. overloads. It is 
designed for operating either from the 44,000-volt lines 
previously referred to or from the 2400-volt lines. 


In the London and North-Western Railway Gazette, that 
veteran, Mr. G. P. Neele, who was for many years super- 
intendent of the line of the London and North-Western 
Railway, retiring in 1895, gives some reminiscences of 
Euston Station. At the time—1861—when Mr. Neele 
was transferred from the South Staffordshire Railway, of 
which line he was superintendent, to the London and 
North-Western Railway, the station-master at Euston 
was a portly important autocrat named Bickley. As the 
time for starting a train drew near his attendant porter 
stood with three furled flags—white, green and red—ready 
to hand to Bickley, who, holding the red flag at first, 
turned, at the tick of the clock, to exchange it for the 
white one, which, with a splendid flourish, he would 
display to the driver to authorise the starting of the train. 
Edward Cooper——a model station-master—followed Bick- 
ley, and so marked was his energy and capacity that, at 
the time of the great prosperity of the Crystal Palace, the 
authorities there obtained his services to organise the 
arrangements for dealing with the rush of visitors. 








In November last an application for a Light Railway 
Order was made by the South Yorkshire Joint Committee 
for a line from a point between Tickhill and Maltby to a 
new colliery at Firbeck, about five miles north of Worksop 
and at present without railway accommodation. There 
has, however, been deposited a Bill for a railway from 
Bawtry on the Great Northern, past the new pits at 
Harworth and Firbeck to Worksop on the Great Central 
and Shireoaks on the Midland. This was done because 
the promoters did not think that the light railway would 
adequately serve the object. The Bill was opposed by 
all the railway companies concerned, but the House of 
Commons Committee found the preamble proved. The 
decision would appear to have been a surprise to the railway 
interests, but it seems to us that the bottom was knocked 
out of the opposition when Sir Sam Fay, who was called 
at the request of the Committee, admitted that the Great 
Central and Great Northern Companies considered, in 
May last, a proposal for a railway between Worksop and 
Bawtry. The line was to be made by the people interested 
in the colliery, and the two railway companies were to 
work it. It may be added that these two lines have three 
other railway companies with them in the South Yorkshire 
Joint Line. 





NOTES AND MEMORANDA. 


In an American patent specification Mr. O. A. Danielson, 
of New York city, describes an idea for determining the 
speed of aerial machines by means of a direct reading in- 
strument which will do for the aeroplane what the familiar 
speedometer does for an automobile. By his improvement 
he sights and observes an object on the earth by a movable 
sight on the aeroplane. Then, as the aeroplane advances, 
he moves the aeroplane sight rearwardly to such extent 
as to keep it directly over the earth object, and then 
determines the speed of rearward movement of such 
sight necessary to keep it over the earth object and this 
speed is the speed of the aeroplane. 

WritING under the heading of ‘‘ Why a Dynamo will 
not Excite’ in the columns of the Vulcan, a correspon- 
dent says :—‘‘I recollect a case where a new machine 
would not excite and defied the attempts of the most 
expert engineers of one of the largest manufacturing 
concerns in the country. The trouble was at last located, 
and it was found that one of the connections from the 
field to the brush gear had been beautifully polished and 
lacquered, and while the thin coat of lacquer was practi- 
cally invisible it was quite sufficient insulation to prevent 
the dynamo exciting. Where a machine has been running 
previously the only possible cause of failure to excite is 
bad contacts or broken wires, since the other factors are 
unaltered. The exception is, of course, when the arma- 
ture has been taken out for repair, since in the case of 
old-type smooth core machines with a large air gap there 
is sometimes not sufficient residual magnetism. One of 
our men made quite a reputation by using a hammer on 
the yoke with successful results in making the machine 
excite, to the mystification of the spectators.” 

In an article on the use of asphyxiants in warfare our 
contemporary Nature says :—‘‘It seems to be clear 
from various descriptions that the gases used by the 
Germans floated close to the ground for a considerable 
distance, producing an effect of asphyxiation, which was 
felt as far as the Allies’ second lines. Both sulphur 
dioxide and chlorine would have produced the effects 
described, and the cylinders spoken of might have con- 
tained these gases in a liquefied form, whilst it is probable 
that shells used for asphyxiating purposes would be 
charged with chloride of sulphur which would itself de- 
compose in moist air or in contact with water into sulphur 
dioxide, hydrochloric acid, and sulphur, or, if fired by 
the bursting of the shell, would give sulphur dioxide and 
chlorine. Both sulphur dioxide and chlorine satisfy 
the requirements of being more than double the weight 
of air, and so might remain near the ground, diffusion 
being only slow, but it is difficult to understand how 
sufficient quantities of either gas were produced to render 
the air irrespirable at the distance of the Allies’ lines 
from the German trenches.” 

AN acid tower group of reinforced concrete has just been 
completed for a large paper company at Erie, Pennsyl- 
vania. Four towers, l0ft. by 99ft., set in a square, 15ft. 
centre to centre, form the group, which is made a unit 
by a common foundation slab and a housing at the top 
embracing all four towers. The towers are lined with 
special tile laid in acid-proof mortar to resist attack from 
the acidulated liquor dripping through the stone filling of 
the towers. The footing slab is 32ft. square by 6ft. thick, 
its horizontal reinforcement is engaged by the vertical 
rods of the tower reinforcement anchoring the towers. 





| The stack shells are 9in. thick with }in. vertical and 3in. 


| rings of square twisted rods. 





The lowest tower section 
has 20 vertical bars in the cireumference, but at the top 
these are decreased to 12 bars. The rings are spaced 
5in. apart in the lower section and 20in. apart in the top. 
The height is 99ft. from foundation to tower top. A 
floor over the towers carries a housing 25ft. 4in. square 
by 7ft. 6in. high, where rock is stored. Over the housing 
in turn is a water tank, 11ft. square by 3ft. high. Walls 
and columns support the roof. 

A NON-CONDUCTING coating for low-pressure steam pipes 
and the like, used for the past ten years with perfect 
satisfaction by an engineering firm, is described in a 
recent issue of Power as being conveniently applied and 
cheap, while it can be prepared by any steam user. It 
consists of a mixture of wood sawdust with common 
starch, used in a state of thick paste. 
to be covered are well cleaned from all trace of grease, 
the adherence of the paste is perfect for either cast or 
wrought iron. For copper pipes there should be used a 
priming coat or two of potter’s clay, mixed thin with 
water and laid on with a brush. The sawdust is sifted to 
remove too large pieces, and mixed with very thin starch. 
A mixture of two parts of wheat starch with one part of 
rye starch is the best for this purpose. It is the common 
practice to wind string spirally round the pipes to be 
treated, keeping the spirals jin. apart to secure adhesion 
to the first coat, which is about }in. thick. When this 
is set, a second and third coat are successively applied, 
and so on until the required thickness is attained. When 
it is all dry, two or three coats of coal tar applied with a 
brush will protect it from the weather. 


ACCORDING to a recent patent of Dr. F. M. Perkin and 
H. E. Fenchelle, hydrocarbon oil or liquefied solid hydro- 
carbon, such as kerosene, naphthaline, or paraffin wax is 
forced under high pressure through one or more long, 
narrow conduits heated to such a degree that the combined 
temperature and pressure produce a cracking of the hydro- 
carbon while still in its liquid condition. Thereupon this 
liquid, still under pressure, is cooled and then passes a 
check valve, and escapes at atmospheric or other relatively 
low pressure into a chamber surmounted by a dephleg- 
mator or rectifying column, the previous cooling under 
pressure being such that the subsequent reduction of 
pressure on the liquid entering the chamber causes a 
separation of the lighter hydrocarbons from the uncon- 
verted portion of the liquid by spontaneous vaporisation 
of the lighter portion. 
dephlegmation or rectification, and the residual liquid 
collects in the chamber. The rectified vapours are con- 
veyed to condensers, and the residual liquid is heated 
by steam generated in a boiler adapted to serve as a heat 
interchanger between the water to be vaporised and the 
highly heated oil that has undergone cracking. In this 


way the heat abstracted from the cracked oil during the 
cooling of the latter is usefully employed, 
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MISCELLANEA. 


Tue Board of Trade announces; that the export of coal 
and coke to all destinations abroad, other than British 
Possessions and Protectorates and allied countries, is 
about to be prohibited by Order in Council, which will 
come into operation on May 13th. 

Mr. H. M. Hosart and Mr. C. E. Skinner, who were 
sent to London as delegates from the American Institute 
of Electrical Engineers to confer with the Standards 
Committee of the Institution of Electrical Engineers of 
Great Britain in February, completed their work on 
March 25th, and will make their formal report to the 
Standards Committee of the American Institute of 
Electrical Engineers to-day. It is understood that Mr. 
Hobart and Mr. Skinner will report that their mission was 
successful and that substantial agreement between the 
standards of the two countries has been reached. 


In the absence, on active service, of Dr. G. D. Bengough, 
M.A., Honorary Investigator to the Corrosion Commitiee, 
now a captain in the Royal Garrison Artillery, the Council 
of the Institute of Metals has appointed Mr. W. E. 
Gibbs, M.Sc., as Acting Honorary Investigator to the 
Committee. Mr. Gibbs, prior to the outbreak of the war, 
was acting as Dr. Bengough’s assistant in connection 
with the work for the Corrosion Committee. He is now 
engaged on a series of important investigations, the re- 
sults of which will be embodied in the Third Report to 
the Corrosion Committee, which, it is hoped, will be 
presented at the forthcoming autumn meeting of the 
Institute. 

CONSIDERABLE attention has, for many years past, 
been paid by the Imperial Institute to the materials, and 
especially molybdenum, from which special tool steels 
are prepared. During 1913 more than half of the world’s 
molybdenum came from Australia, principally from 
Queensland and New South Wales. But it is widely, 
though ‘usually sparingly, distributed throughout most of 
the British Empire. It occurs, for instance, in, amongst 
other parts of the Empire, South and Western Australia, 
New Zealand, Canada, South Africa and India. In the 
British Isles it has been met with in the Cornish copper and 
tin mines and in quarries in Leicestershire, and it is said 
to have been worked in Inverness and Cumberland. In 
Germany all stocks have been commandeered by the 
Government. 


Four German observatories—Berlin, Hamburg, Miinich 
and Potsdam—sent expeditions to the Crimea to observe 
the solar eclipse of August 21st, 1914. These parties 
reached their stations about the end of July and were 
busy with preparations for their work when the outbreak 
of the war caused them to depart hastily for Germany, 
leaving their instruments behind at Theodosia. Having 
proceeded as far as Odessa by boat, they were all declared 
prisoners of war. Ultimately most of them were released 
and got home in safety, but four—viz., Dr. Zurhellen, of 
Berlin, Dr. Kiihl, of Miinich, and two assistants of the 
Hamburg party—were kept in captivity, and are supposed 
to have been sent to Astrakhan. The instruments left 
at Theodosia were confiscated by the Russian authorities 
and turned over to the University of Odessa. 


Owrnc to the lack in London of a Commercial Club of 
national or Imperial scope, steps are being taken to meet 
the want, which is described as a great inconvenience to 
the manufacturers, merchants, shippers and business men 
of the British Isles, and is, above all, keenly felt by com- 
mercial visitors from our Colonies and foreign buyers 
visiting the Metropolis for business purposes. The Council 
of the British Empire Industrial League have given serious 
consideration to this matter, and are making arrangements 
to found in London the British Empire Commercial Club 
on such a basis as will supply what cannot be otherwise 
regarded than as a metropolitan, nationa] and Imperial 
requirement. It is hoped that the club will receive the 
hearty and generous support of our manufacturers, 
exporters and wholesale and retail merchants, and other 
leading men connected with business. 


Ar a meeting of Birmingham Proof House Guardians 
on Tuesday, May 4th, Mr. W. L. Powell, chairman, 
stated that the number of proofs made during the year 
represented a falling off of over 87,000, and a decrease of 
over 55,000 in British-made arms. The explanation was 
that since the war commenced the demand for sporting 
guns had practically ceased. While anxious and willing 
to assist the Government, they had not the facilities in 
the way of plant, machinery and tools suddenly to adapt 
their works to the manufacture of the modern machine- 
made military rifle. In no previous war had there been 
so little employment for gunmakers. In the Crimean War, 
the American War and the Franco-Prussian War nearly 
every maker could, and did, turn his attention to hand- 
made weapons. Conditions had now entirely changed 
by the formation of companies, the resources of whose 
works, together with those of the Government factory, 
had been more than sufficient to meet the demands of the 
Government. Foreign Powers were also making their 
own rifles, and in normal times applied less to Birmingham. 


‘“THE Empire’s Resources in Paper-making Materials ” 
was the subject of an address delivered by Mr. 8. Charles 
Phillips before the Royal Society of Arts on Tuesday, 
May 4th, the Hon. Sir George Perley, Acting High Com- 
missioner for Canada, presiding. Mr. Phillips said that 
our present dependence upon the Scandinavian countries 
for supplies of chemical and mechanical pulp had not been 
without a certain amount of risk to the interests of the 
British paper-making industries, and it became a matter 
of supreme importance that we should endeavour to 
supplement our foreign sources of supply with those 
awaiting exploitation and development within our own 
world-wide Empire. Inquiries tended to confirm the 
belief that various parts of the Empire were rich in fibres 
adapted to paper-making purposes, and that there was a 
vast field towards which British science and enterprise 
might be profitably directed. As yet, however, we were 
but on the fringe of a world of possibilities in which the 
desert places of the earth, the swamps and marshes of 
virgin lands, as well as the unexplored forests of two 
hemispheres, might be made to minister to that industrial, 
commercial and intellectual progress for which paper was 
so great a necessity. 
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The Coal Trade Deadlock. 


At the moment of writing the deadlock in the coal 
trade continues, though there is good reason for 
believing that by the time these lines can be read an 
important step towards a settlement of the wages 
dispute will have been taken. Communications are 
passing between the Prime Minister and the coal- 
owners, and the Miners’ Federation, and a definite 
announcement may be expected any hour. Not since 
the eve of the national coal strike has the tension 
between the owners and the Miners’ Federation been 
so acute as it is now. Indeed, in some respects 
the seriousness of the present situation eclipses that 
of 1912, and it will require much tact and firmness 
to avert an open rupture between the two parties. 

We have here, most unfortunately, a case of trade 
union unreason carried well nigh to its uttermost 
limits in a moment of supreme national crisis, when 
every unit of our industrial power and every thought 
of our statesmanship should be directed unremittingly 
to the task of beating the enemy in Europe. In 
recent issues we have stated the facts and expressed 
our opinions regarding the demands and policy of 
the Miners’ Federation, but in view of the circum- 
stance that no settlement is yet arrived at, that much 
misconception exists, not only in the public mind, 
but in the overstrained Government mind, with refer- 
ence to the mining industry, and that there is some 
danger of an unfair settlement, we venture to re- 
capitulate. We said that the Government was 
misinformed when it yielded to the demand of the 
Miners’ Federation for an eight hours’ law. We 
said that such a measure would defeat its own objects. 
We were justified. The Act has reduced and not 
increased the leisure of the miners. It has increased 
and not reduced accidents. It upset the domestic 
and social life of the men and their wives, spoiled 
their week-ends, injured their health, and intensified 
the dangers of their work through limiting the hours 
on mid-week days and introducing such changes as 
the multiple-shift system. An increase of safety 
and health and comfort, such as had been going on 
for many years, was ‘changed into an increase of 
danger, ill-health, and discomfort by the Eight 
Hours Act. Discontent was not alleviated, but 
aggravated, as we said it would be, and the dis- 
content culminated in the national coal strike. We 
said that the Minimum Wage Act, introduced to 
settle that strike, was ill-advised. Again we have 
been justified. There has been still more discontent 
since that measure became operative. And now 
we say nothing is to be gained by pandering to the 
Miners’ Federation and conceding its demand for a 
uniform national settlement of the wages dispute. 
Nothing is to be gained by allowing a few Socialist 
agitators longer to mislead the miners and the 
Government. We want the truth, all the truth, and 
the widest publication of the truth. If the miners 
knew the truth they would not be gulled by false 
leaders, If the Government knew the truth it would 
deal with the miners—the men whose living depends 
upon getting coal—not the men who thrive on 
industrial discontent and political agitation. What 
is the position ? The Miners’ Federation is claiming 
two separate wage advances, a new method of fixing 
wages, and it is restricting output. The Eight Hours 
Act is kept in force, in spite of the urgent national 
demand for more coal. The Federation is opposing 
the suggested suspension of this measure, and even 
going so far as to encourage the miners to work only 
five days a week, in spite of the great shortage of coal 
due to the enlistment of about “200, 000 of the men. 
We say that the spectacle of the miners who have not 
enlisted working only forty orforty-five hoursa week at 
this time is a scandal. But that is not all. Though 
it is war time, and though there is the greatest un- 
certainty regarding the competitive trading condi- 
tions that may exist after the war, the Federation 





is terminating all existing wage agreements and 
demanding new agreements with wage rates from 
5 to 224 per cent. higher than have ever been paid 
before. On top of this the Federation is using all 
its power and influence to enforce an additional 
20 per cent. advance as a war-time bonus. The 
coalowners have already gone much further in the 
direction of meeting these demands than either 
common sense or the economic condition of the trade 
warrants. In order to avoid the threatened strike 
of miners—the mere threat of a national coal strike 
at this time is treason, for which somebody ought to 
be punished—the coalowners have consented to enter 
into the new agreements, to pay substantially higher 
wages for at least three years; they have offered to 
grant the advances forthwith, although the old 
agreements do not legally terminate till the end of 
June; and they have offered to meet the men more 
than half- -way on the demand for a war-time advance. 
The owners have offered an all-round advance of 
10 per cent. and to treat the rest of the demand or 
any further demand through district negotiations. 
Could sane men carry concession further? But the 
Miners’ Federation is not satisfied, and, up to the 
moment of writing, it refuses to compromise. Further 
than this, it has placed the Government—or, at all 
events, the Prime Minister—in a most awkward 
situation. It has invited Mr. Asquith to cali a joint 
conference of coalowners and miners’ sleaders to 
discuss the demand for a 20 per cent. advance, 
nationally, and, in-the event of failure to agree, it 
asks for arbitration. But there is no guarantee 
that an arbitration award will be observed by the 
Federation if it is not exactly to the liking of that 
august body. The South Wales Union, for instance, 
will not pledge itself to accept an arbitration award. 
It reserves to itself the right to strike regardless of 
the National Federation. It will be seen that the 
only point on which the coalowners are not yielding 
altogether is that of treating the 20 per cent. demand 
nationally. Here a real question of principle is at 
stake. The miners’ leaders have set their minds 
on the establishment of a national wages board. 
They aim at national uniformity in wages, as they 
did in hours when they pressed for the Eight Hours 
Act. Uniformity in hours has proved a mistake, 
as we have pointed out, but the Miners’ Federation 
does not learn by experience. There is no justifica- 
tion for uniform wages. The natural conditions 
vary between district and district. So do the trade 
conditions. So do living conditions—house rents, 
food prices, &c. In any case, the question of going 
over the heads of all the district Conciliation Boards 
and setting up an entirely new principle, of far- 
reaching importance, is not a suitable one for con- 
troversy in war-time. The Federation knows that 
it has been beaten in argument on this point. It 
knows that even its friend the Government was not 
convinced in its favour in 1912, but adhered to the 
principle of settlement by district in the Minimum 
Wage Act. But the Federation, caring nothing for 
argument, nothing for the economic conditions of 
trade, nothing for the needs of the nation, imagines 
that it can exploit the misfortunes of the country 
and the difficulties of the Government in furtherance 
of its socialistic fad—national uniformity. 

Clearly Mr. Asquith is in a difficult position. He 
is invited by the Miners’ Federation to arbitrate 
or appoint an arbitrator, not on a simple matter of 
wages in a simple trade, but on the question of 
adopting a new policy which he could not see his way 
to adopt on the occasion of the national strike ; and 
the situation is further complicated by the avowed 
intention of at least one or two big mining districts 
not to accept an unfavourable award. The Prime 
Minister is, at the moment of writing, awaiting 
replies from the coalowners as well as from the miners 
as to their willingness to pledge themselves to abide 
by any arbitration award that may be made, in the 
event of the Miners’ Federation still refusing to 
accept the owners’ offers. If the replies are not both 
early and satisfactory Mr. Asquith may call the 
parties together for a face-to-face discussion under 
his own chairmanship, when some means of avoiding 
a great strike will have to be found. The most 
practical means, in our opinion, are those we set out 
last week—a suspension of the Eight Hours Act, 
an appeal to the men to work their best, arbitration 
on the wage question, and a limitation of war-time 
profits. 


The Works Laboratory. 


Wnuat are the duties of a works laboratory? In 
many quarters the British manufacturer is being 
warned that if he does not follow German practice 
in industrial processes he will have as much to fear 
from German competition after the war as he had 
before. M. Le Chatelier has recently told his country- 
men the same thing in an essay of which we give a 
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free translation on another page. But neither M. Le 
Chatelier nor Dr. Unwin, who may be regarded as a 
leader of this line of thought in England, defined 
what they meant. Both were vague, vague in their 
praises of the German method and vague in their 
condemnation of the French and British methods. 
No one was ever convinced by a vague statement 
or by vague charges ; something positive and tangible 
is required. Neither will anecdotes, howsoever good, 
effect a revolution. M. Le Chatelier tells a few good 
stories to exemplify the obtuseness of old-time manu- 
facturers and to show that the works laboratory may 
be a gold mine. But they prove nothing more than 
that there are plenty of short-sighted and ignorant 
manufacturers in the world, and that, occasionally, 
research is its own reward. Much more is needed to 
convince the manufacturer. When he buysa machine 
tool, lays down a new shop or takes on a new man, 
he acts with a definite and distinct object in view. 
He knows exactly what work he will do on the tool, 
to what part of his industry the new shop will be 
devoted, the specific duties of the new man. He is 
perfectly clear in his own mind about these things. 
Not so about the laboratory. Occasionally he puts 
one down because he believes it to be the right thing ; 
he thinks it will impress people ; he likes also to take 
a sporting chance. Other people have made money 
out of their laboratories, why should not he? But 
in ninety cases out of a hundred the manufacturing 
engineer has not the wildest notion what he is going 
to do with it when he has it. He is engaged in no 
processes which require the intervention of chemistry ; 
he is not a manufacturer of material, but a user. 
Certain mechanical and physical tests have to be 
carried out in the course of his work, but they are 
done as a part of shop routine; he does not regard 
the hydraulic test of a boiler or the breaking of 
sample bars as laboratory experiments. He pur- 
chases from people whom he can trust. They have 
their laboratories and their testing plant, and they 
give him such guarantees as he demands. If he 
buys ball bearings he does not expect to have to 
take them to pieces and test the diameter of every 
ball and the accuracy of the races; if he buys steel 
or copper, he does not expect to have to subject it 
to chemical analysis. That should be done by the 
producer. What, then, is he to do with his laboratory 
when he has spent his capital on building it and pays 
so many hundreds of pounds a year to maintain it ? 
M. Le Chatelier says it is because he is ignorant that 
he does not know what to do with it. He does not 
know enough to ask questions. That may be quite 
true, but he has a right to ask the philosopher, who 
presumably does know enough, to tell him. What he 
wants is a definition of the duties of a laboratory, 
and that he has not got so far. We are speaking, 
be it remembered, of the engineer who is manu- 
facturing machine tools, or cranes, or engines, not 
the iron or steel master or the makers of brasses and 
bronzes, nor of chemical works and works into which 
chemical processes enter. Dr. Unwin, when he 
spoke on this subject, was addressing mechanical 
engineers, and it is of mechanical engineers we are 
now speaking. But chemistry always seems to be 
at the back of the minds of people who urge the 
establishment of works laboratories. It always 
that chemists are to be put in charge. 


seems 
Why is that? Has it something to do with 
the lack of definition? Every works of import- 
ance—M. Le Chatelier admits that small works 


cannot be expected to have such things—that has its 
own foundry and forge has a department where 
physical tests are carried out, and in many cases 
micrographical examination of some kind made. No 
one calls this a laboratory. But provide a sink, some 
bottles of reagents, a few pieces of apparatus and 
a chemist at £150 a year or less, and it becomes one. 
If a definition of the duties of a works laboratory 
were given it would perchance be found that works 
“ Jaboratories ” are not so uncommon in England 
as they are supposed to be, only they go by some 
other name. 

The duties of a works laboratory appear to be 
threefold : (1) the testing of material received, (2) the 
testing of material made, and (3) research. With regard 
to the first, it ought certainly to be unnecessary, and 
tends daily to become so, on account, we freely and 
gladly acknowledge, of the services, in producing works, 
of qualified chemists and metallurgists provided with 
the proper means of research. With regard to the se- 
cond, itis already done. The third is vague and uncer- 
tain, and is the real stumbling-block. We can call to 
mind cases where problems which could best be tackled 
in a chemical laboratory have faced engineers, but 
they are few and far between, and there has been no 
difficulty in submitting them to competent, inde- 
pendent chemists. In the ordinary work of mecha- 


nical construction there is little opportunity for 
research of the kind, and there is no evidence that 





German mechanical engineers have benefited by the 
establishment of chemical laboratories in their 
mechanical engineering works. Wherever evidence 
has been given of a successful coup being made by 
a laboratory, the work has been chemical or metal- 
lurgical, not mechanical. It must be remembered 
that the world is the research laboratory of the 
mechanical engineer. His products go broadcast, 
and by watching their behaviour under a variety of 
conditions he learns their qualities and their failings. 
He is continually acquiring new knowledge about his 
products and continually modifying them in con- 
sequence. He cannot take samples as the chemist 
and metallurgist can and submit them to test. His 
sample is the product to full scale. All he can do is 
to test bit by bit as he builds up the whole, and this 
he does. Possibly his methods of testing lack some- 
thing in organisation. He would do better for him- 
self, and satisfy the professors at the same time, if 
he would collect his testing machines in one building 
and call it a laboratory. The neglect to do that has 
perhaps been the height of his offending, but we shall 
never know until we are given a full and _ perfect 
definition of the duties of a laboratory in a mechanical 
engineering works. When we get that we may find 
ourselves heartily in accord with the professors. 


Regenerative Braking. 


REGENERATIVE control systems, as all electrical 
men know, are characterised by the feature that when 
there is occasion to decrease the speed of driving 
apparatus, part of the energy stored as momentum 
is re-converted into electrical energy and returned 
to the line. When one thinks of regeneration on 
railways, the three-phase system instinctively comes 
to mind, for its advantages in this connection have 
been explained so frequently and so elaborately by 
its advocates, that three-phase traction and regenera- 
tion are now almost inseparable conceptions. No 
doubt an induction motor conforms most readily 
to the requirements on gradients, and were it not 
for the unfortunate and troublesome circumstance 
that it calls for two overhead wires, it is not unlikely 
that regenerative braking would be less uncommon. 
Another disadvantage inherent to the alternating 
system is that the motors always depend on the 
generating station for exciting current; hence, if 
the supply fails energy is no longer returned to the 
line and mechanical brakes must be brought into 
action. 

Concerning the value of regenerative braking 
there has always been diversity of opinion. One of 
its principal drawbacks is that it often involves in 
the generation station or elsewhere the provision of 
large rheostats, for it frequently happens that when 
trains are descending inclines the load on other parts 
of the railway is insufficient to cope with the return 
current. Still, there is indication of this recuperative 
system making headway. Of course, it is applicable 
to all electric traction undertakings; although it is not 
unlikely that railway engineers, as distinguished from 
electricians, have been led to conclude that three- 
phase equipment alone is suitable. Nothing could 
be further from the truth. Direct-current, single- 
phase and split-phase equipments can be made and are 
made to regenerate. Regenerative systems for direct- 
current tramcars and locomotives were introduced 
in the early stages of electrical development, but they 
have not met with the reception some anticipated. 
Indeed, so far as railways are concerned, practically 
nothing in this country has been done. On tramways, 
overheating, commutation difficulties, and complica- 
tions were at one time the obstacles, and although 
satisfactory operating results were eventually secured 
—notably by Mr. Alfred Raworth—little or nothing 
is heard about the scheme nowadays. The announce- 
ment that it is the intention of the Chicago, Mil- 
waukee and St. Paul Railroad to employ regenerative 
locomotives comes as a surprise. Altogether, the 
electrification of these lines is one of the most 
novel schemes of the times, first, because of the 
high direct-current pressure; secondly, because 
the locomotives will be the largest ever built, 
and thirdly, because when descending gradients 
they are to perform this rather uncommon duty of 
supplying current to other engines on the rail- 
way. Again, on the Norfolk and Western Railroad, 
in West Virginia, where split-phase equipment is to 
be used, the recuperative principle is to be applied, 
and it is reported unofficially that tests already made 
have met all expectations. On the Continent, more- 
over, regeneration has been adopted on several 
extensive single-phase undertakings. The specifica- 
tions for the Midi Railway locomotives stated that 
in running from Villefranche to Ille the motors were 
to be capable of sending current into the overhead 
wires. Five firms, we believe, submitted engines, 
but only two succeeded in meeting the requirements. 





One, after making many experiments, ultimately 
supplied a locomotive that utilises the return current 
in resistances, as is frequently done with direct- 
current motors on tramcars. With single-phase 
motors special exciting arrangements are required, 
for when the terminals are connected to the trans- 
former direct current may be generated and _ its 
magnitude is limited only by the ohmic resistance in 
circuit. The problem in this case is a difficult one, 
but it is said to have been solved satisfactorily in 
France and Germany. 

It will be seen, then, that although in this country 
this method of braking is arousing little interest, 
a very different state of affairs prevails in other 
parts, and it behoves our manufacturers to study 
what their foreign competitors are doing. Of course 
much depends on local conditions. Some lines offer 
special facilities in the way of gradients; others 
have little or no use for the system at all. = Thai, 
however, should not distract the attention of our 
firms from the problem. It is possible, now the bull 
has been set rolling, that there will in the near future 
be a considerable demand for regenerative equip- 
ments. Not long ago a prominent engineer state: 
that on the shortest runs on some of the tube railways 
the power used for propelling trains is actual, 
less than that consumed in grinding up brake shoes, 
which is a very undesirable state of affairs. On 
systems like the District Railway, regenerative brak- 
ing seems at first sight to offer marked economies, 
but there are several reasons why it is not adopted 
One drawback is that the motors would be larger 
and heavier than present machines, for whereas 
under existing conditions they are only brought into 
use intermittently and are often without current 
for an appreciable period, electric braking might 
mean that they would have to carry current nearly 
all the time. Forced ventilation, however, would 
probably reduce the difficulty. Another disadvan- 
tage is that a shunt winding is requisite on 
the motors. It is time, however, that this question 
was again looked into. In the history of electrical 
engineering, as in all other branches of engineering, 
a revival of an old idea is often met with, and things 
at one time rejected as useless are at some later date 
brought into use. We have a recent example in the 
battery vehicle, which only a few years ago was 
proclaimed an electrical absurdity, totally unfit for 
commercial service. This brings us again to 
regeneration. Some manufacturers say that the 
complications involved are too great ; but we doubt 
if this contention is right. Prior to the war, German 
firms were sending regenerative battery vehicles into 
this country, and if it is possible for these people 
to make electric braking a success, others ought to 
be able to follow suit. An efficient recuperative 
system is no doubt an advantage in hilly districts, 
and is a thing to be aimed at and acquired. 








THE POSITION OF COPPER DURING THE WAR 
PERIOD. 
By JOHN B. C. KERSHAW. 

THE issue of THE ENGINEER for October 16th last 
contained an article by the present writer, discussing 
the ‘* Sources of the World’s Copper Supplies in 1913,” 
and pointing out that the consumption had increased 
from half a million tons in 1900, to over one million 
tons in 1912, with a corresponding increase on the 
output of the metal. 

The consumption of the metal by the four leading 
manufacturing countries in 1912 and 1913, according 
to the statistics published by the Frankfurt Metal 
Gesellschaft, was as follows : 


TaBLe I.—Copper Consumption of the Four Leading Manufactur- 
ing Countries in 1912 and 1913. 


1912. 1913. 

Tons. Tons. 
United States 371,800 343,100 
Germany es 231,700 259,300 
United Kingdom 144,700 140,300 
France 98,500 103,600 
Total .. 846,700 846,300 
Remaining countries 192,000 198,200 
Total 1,038,700 1,044,500 


Taking the value of this metal at the average price 
for 1913, namely £68 5s. 9d. per ton, the aggregate 
value of the half a million tons of copper consumed 
annually by the three manufacturing countries en- 
gaged in the war was £34,325,000, representing a 
capitalisation of three or four times this amount. 
The outbreak of the war naturally led to complete 
disorganisation of this huge industry, and to a serious 
falling off in demand and collapse in price, followed 
by the closing down of mines and smelters all over 
the world, and by the suspension for some months 
of all commercial trading in the red metal. Since 
the end of October, however, the financial situation 
has gradually improved, and, since the opening of 
1915, the demand for copper has increased so rapidly 
that it has overtaken the supply, and the price of 
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the metal is once again soaring into the eighties, 
from the low level of £50 per ton touched at the end 
of October. 

In view of the importance of copper in the general 
engineering and shipbuilding industries, the following 
details of the movements of stocks and prices during 
the war period, with some remarks upon the present 
position and probable course of future prices, may 
prove of interest and value to readers of THE ENGt- 
NEER. 

The figures used in this review of the copper position 
are those given in Messrs. H. R. Merton and Co.’s 
monthly circulars, while the same firm’s annual sum- 
mary of the principal sources of supply in 1913 has 
been used for compiling the table given in the con- 
cluding portion of this article. 


[].--THeE VARIATIONS IN THE PRICE OF STANDARD 
COPPER FROM JUNE, 1914, TO Marcu, 1915. 


On the 15th of July, when the war rumours first 
commenced to influence the world’s markets, standard 
bar copper was quoted at £61 2s. 6d. on the London 
Metal Exchange, and the supplies and deliveries of 
the metal in Europe were ‘averaging 50,000 tons per 
month. The declarations of war by Germany, 
Russia, Austria, France, and the United Kingdom 
early in August, led to the closing of the London and 
New York Metal Exchanges, and for a period of three 
months no official figures for stocks or prices were 
recorded. Such sales of the metal as occurred were 
effected by direct bargaining between the holder of 
the copper and the purchaser, at a price which had 
no relation to the stocks, or to the demand for the 
metal. During this first period of the war, many of 
the leading producers in the United States shut down 
their smelters and seriously diminished the output of 
ore at the mines, and sales of the metal were carried 
through at the low price of £50 10s. per ton. This, 
however, was the lowest price touched during the 
autumn months, and November witnessed an im- 
proved tendency, while, since the opening of the 
present year, there has been a remarkable recovery 
in the price of the metal. At the time of writing, 
copper is quoted at £73 5s. per ton, and dealings in 
the metal are increasing in number. The monthly 
figures for the price of standard bar copper, recorded 
in Messrs. H. R. Merton’s monthly circulars since 
June, 1914, are gathered together in Table IT. 


Taste II.-—Variations in the Price of Standard Copper in London 
from June, 1914, to March, 1915. 
Month ending Price. 
e s 
GONE BONN BOE As ks es 8s oy os BOS OD 
July 31, 1914 Sa ae ae ee ee ee ee 
August 31st, 1914 .. , 5610 0 
September 30th, 1914 .. .. .. .. .. 5610 0 
October 31st, 1914 Sat eee ia ee” ent 
November 30th, 1014 .. .. .. «. « & 5&8 O 
December 3ist, 1914 .. .. .. .. .. 6612 6 
January 30th, 1915 Ee Aa) She el ae eer 
February 28th, 19015 .. .. .. «.- «- 6410 O 
ONS: a rn: || ae ae 


II1].—TuHE VARIATIONS IN THE STOCKS OF STANDARD 
COPPER FROM JUNE, 1914, TO Marcu, 1915. 


On July 15th, 1914, a fortnight before the declara- 
tions of war were made by Austria, Germany and 
Russia, the stocks of standard copper in Europe and 
afloat thereto from Chili and Australia were returned 
as 32,756 tons, and the total supplies for the first 
half of. July were 18,163 tons, against deliveries 
totalling 18,678 tons. The stocks in the American 
producers’ hands, however, had increased from 
28,843 to 47,371 tons between March 3lst and June 
30th, 1914, and a period of slackened demand and 
lower prices was anticipated. The effects of the war 
upon the stocks, supplies and deliveries of copper in 
Europe, is shown in Table III., which gives the 
monthly totals as recorded in Messrs. H. R. Merton 
and Co.’s circulars : 

TaBLe III.—Variations in the Stocks, Supplies and Deliveries 
of Standard Copper in Europe from June, 1914, to March, 





1915. 
Month ending Stocks. Supplies. Deliveries. 
Tons. Tons. Tons. 
June 30th, 1914 33,271 50,636 49,735 
July 3lst, 1914 33,612 43,310 2,969 
August 3lst, 1914 . 34,806 26,623 25,429 
September 30th, 1914 34,594 31,666 
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October 3lst, 1914 .. 





November 30th, 1914 35,749 22,341 
December 31st, 1914 35,432 31,708 
January 30th, 1915 .. 35,125 35,809 
February 28th, 1915 34,375 28,861 
March 3lst, 1915 29,056 48,591 


The stocks of fine copper in Rotterdam, Hamburg 
and Bremen have been taken all through the period 
at the figure of 5123 tons returned for July 3lst, 
1914, but presumably these stocks are now entirely 
consumed. 

The deliveries of standard copper, which were 
49,735 tons in June, fell to 25,429 tons in August and 
to 22,541 tons in November, and the shipments from 
America and other producing countries were cut 
down in order to avoid the accumulation of large 
stocks of the metal in the dealers’ hands in European 
ports. Since the commencement of 1915 the demand 
for copper has exceeded the supplies of the metal, 
and by March 31st the stocks in European ports had 
fallen to 29,056 tons, and the deliveries of the metal 
had risen to 48,591 tons, or nearly to the monthly 
average that obtained before the outbreak of war. 

This increase in. the demand for copper in Europe 





is largely due to the use of the metal in the manu- 
facture of munitions of war, and for Admiralty work, 
and it is likely to continue as long as the war lasts. 


The revived demand for copper has naturally | 


affected the price, and in the diagram the close rela- 
tion ship between stocks and prices is shown in the 
form of two curves, covering the last fifteen months. 
From January to October last year stocks are seen 
in this diagram to have been increasing, and the price 
of the metal to have been. falling—while since Novem- 
ber the relationship has been reversed, and the curve 


for stocks has been falling, while the price curve has | 


been rapidly ascending, and has reached a point 
considerably above that shown at the commencement 
of the period under review. 


IV.—TuHE PRESENT POSITION AND PROBABLE COURSE 
oF FuTURE PRICES IN THE COPPER MARKET. 


The figures given in Section III. of this article 
prove that the demand for copper in Europe, owing 
to the enormous amounts required for war munitions 
and Admiralty work, has now overtaken the supplies, 
and that for the month of March the aggregate 
deliveries of the metal in Europe approximated 
closely to the average deliveries of the three months 
of 1914, immediately prior to the outbreak of war. 
The high price which the metal has reached, however, 
will serve to bring fresh supplies into the market, 
and to cause a revival of activity in the mining centres 
and smelters, which have been wholly or partially 
shut down owing to the war. 

The figures given in Table IV. show which are the 
countries that have most diminished their copper 
output in 1914, and it is these countries that will now 
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made to the position of Germany and Austria as 
| regards a metal, which is so largely used in the manu- 
| facture of ammunition and other war stores. The 
Mansfeld Mine, the leading one in Germany, has 
been worked for copper ores for over a hundred years, 
and for the past quarter of a century it has been 
producing between 16,000 and 20,000 tons of copper 
|per annum. The other copper mines in Germany 
are of little importance, and in 1913 their aggregate 
output was only 4930 tons of copper. The Austrian 
and Hungarian copper mines are similarly of little 
value, and their total production in 1914 is estimated 
to have been only 4400 tons of copper. To what 
extent the production of these Central European 
mines can be increased, under war conditions, is, of 
course, unknown—possibly it could be doubled. 
That Germany’s and Austria’s need for copper is 
great, is proved by the high prices which are being 
paid in Germany for the metal, and by the repeated 
efforts which have been made to smuggle copper 
through from neutral ports into Hamburg, although 
it has now been declared contraband of war by the 
allied Governments. 

There are many who believe that a shortage of 
metals in Germany will be one of the decisive factors 
in bringing the war to anend. The reported decision 
of the British Government to buy all the surplus 
copper offered by American producers on this side of 
the Atlantic may thus assist materially in this object 
—for there will then be no inducement for the Ameri- 
can copper interests and shippers to evade the 
regulations of the allied Governments with regard to 
the placing of copper on the list of articles which are 
now contraband of war. The advance of scientific 
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increase their yield of the red metal, and bring about 
a reduction in price. 


TaBLe IV.—The Output of Copper in 1913 and 1914 by the Leading 
Producing Countries of the World. 





Country. 1913. 1914. Loss or gain. 
United States -- 547,205 .. 507,025 — 40,180 
Japan . 72,000 .. 67,000 .. — 5,000 
Mexico .. .. .. 51,980 34,880 .. — 17,100 
Spain and Portugal 53,835 36,515 .. 17,320 
Australasia -. 46,580 37,000 9,580 
Chili 39,385 35,145... 4,240 
Canada .. 34,365 33,810... 555 
Russia 33,240 31,435... 1,805 
Peru 25,085 22,515 2,570 
Africa 22,510 23,755 .. + 1,245 
Norway 11,610 11,850 + 240 


Africa and Norway are, therefore, the only pro- 
ducing countries outside Central Europe, which 
increased their output of copper in 1914; whereas 
the other nine producing countries included in Table 
IV. diminished their output—owing to the war— 
by 98,000 tons, as compared with the figures for 1913. 
The mining companies operating in the United States, 
in Mexico, and in Spain and Portugal have been most 
affected, and it is from these countries that the 
increased supplies of the metal will now be obtained. 
When the supplies have overtaken the demand stocks 
will increase and the price will drop—for the diagram 
given above shows that, even during the earlier war 
period, the price of copper was subject to the 
usual laws of supply and demand, and that an 
increased demand meant depleted stocks and an 
increase in the price of the metal. 


metal are likely to be rapidly increased, and in all | 


probability will overtake the demand and deliveries 
of the metal before the end of this month. When this 
point is reached the stocks of the metal in the dealers’ 


hands will again commence to increase, and the price | 
of the metal will fall in accordance with the law so | 


clearly revealed by the curves in the Diagram. 


V.—GERMANY AND AUSTRIA’S POSITION AS REGARDS 
SUPPLIES OF COPPER. 


In concluding this article, some reference may be 


Now that copper | 
has reached a high level of value, the supplies of the | 


| knowledge and of engineering practice has enabled 
|Germany to manufacture nitric acid—one of the 
| essential requirements for the manufacture of ex- 
| plosives—from the air, but no process has yet been 
discovered for turning lead or iron into “‘ copper,” 
and a shortage of the red metal is one of Germany’s 
chief handicaps in the conduct of the war at the pre- 
|sent moment. That this handicap may increase 
| greatly in weight and intensity as the year proceeds 
|and as the blockade of the Allies becomes more 
| effective, must be the earnest wish of all who desire 
| a speedy end to the most costly and disastrous war 
| the world has ever known. 
| 








| OBITUARY. 
| GEORGE HUMPHREYS-DAVIES. 


| THE death occurred at his London house on Thursday 
morning, the 15th April, of Mr. George Humphreys-Davies, 
architect and surveyor, at the age of s.xty-six, after a long 
illness. Mr. Humphreys-Davies was best known pro- 
fessionally as a Rating Surveyor, and especially directed 
his energies to the exemption of machinery from rating. 
He was joint author with the late Sir Edward Boyle, Bart., 
K.C., M.P., of ‘“‘ The Principles of Rating.’”’ He was also 
the author of a number of papers read before technical 
societies, among which may be mentioned “The Rating 
of Coal-Mines,”’ before the Institute of Mining Engineers, 
and ‘“‘ The Value of Buildings and Machinery as a Lender’s 
Security,” before the Institute of Bankers. He was, 
from its inception in 1889 until recently, surveyor to the 
Machinery Users’ Association, and in that capacity was 
responsible for the drafting of the Rating of Machinery 
| Bill which has been on many occasions before the House 





| of Commons, but has hitherto been crowded out by the 
| pressure of other business An Act modelled upon it was 


| passed for Scotland in 1901. 








THE new garage building of the American Automobile 
Club is particularly interesting in that the lift is practically 
banished from it, the communication from floor to floor 
being by means of long inclined planes. It is found that 
these are much more satisfactory than lifts, as there is 
‘no waiting. 
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SCREW PUMPS FOR THE DRAINAGE WORKS 
AT NEW ORLEANS. 


In the last Thomas Hawksley Lecture, by the late 
Mr. Bryan, reference was made to the New Orleans screw 
pumps. We are happy to be able to put before our 
readers to-day an illustrated description of these remark- 
able machines. 

Serew pumps, having blades like those of a steamer’s 

- propeller mounted on a horizontal shaft, are a feature of 
several large pumping installations in the United States, 
particularly for drainage and flushing work where large 
volumes of water must be handled promptly and rapidly. 
At Milwaukee, such pumps are used for pumping water 


train, only the great volume of water from heavy storms 
is discharged into it. An outfall channel or canal to Lake 
Borgne, twelve miles distant, serves to dispose of the dry- 
weather flow, minor storms, the initial flow of large 
storms, and the final scouring of the canals and drains. 
Both lakes have the same level, which varies with that of 
the Gulf through a range of about 5ft. 

The total annual precipitation in the district ranges 
from 62in. to 75in., most of the heavy rainfalls being due 
to severe but brief storms. In 1912, one storm gave 
5}in. in 2} hours, and another gave 7in. in about six hours. 
The rate of run-off per acre is greater probably than in 
any other city. The drainage system provides for an 
annual rainfall of 64in., a maximum fall of 3in. per hour, 
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| Company, of Milwaukee, and are illustrated on page 456 

Each pump has a 12ft. runner with eight cast steg] 
blades bolted to a cast iron hub or centre. The shaft 
passes through a sleeve in the casing. Beyond the runner 
are the main outboard bearing and thrust bearing, carrieg 
in a chamber or housing which is placed within ang 
concentric with the casing, being supported by radia] 
diaphragms in the annular water space between the 
chamber and casing. At the rear end of the chamber jg 
|a diaphragm with stuffing box for the shaft, while 9 
conical connection extends to the 32in. shaft tunne! or 
sleeve. The head of the chamber has a rounded conical 
nose to reduce resistance to the flow of water from the 
pump casing to the discharge elbow. A 3lin. manhole 
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from Lake Michigan through long tunnels to the upper 
portion of two almost stagnant rivers, in order to create 
sufficient current to carry away the wastes and pollution. 
At Chicago, similar pumps are used in the same way to 
supplement the flow in the Chicago River, in order to 


provide sufficient dilution for the sewage, which is carried | 


through the river to the main drainage canal. 

The latest and largest installation of screw pumps is 
at New Orleans, where they are used in removing the storm- 
water drainage of the city and its surrounding district, 
lying between the Mississippi River and Lake Pontchar- 
train. 
being built to supplement the present pumping equipment, 
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Eleven screw pumps, 12ft. in diameter, are now | 


Fig. 1—LONGITUDINAL SECTION OF SCREW DRAINAGE PUMP 


and a ten-minute fall at the rate of 6in. per hour. The 

| rapid removal of the water by pumping has a marked 
| influence upon the sanitary condition, since it enables the 
| ground to dry out more rapidly, and thus reduces the 
| unhealthy conditions—with sickness and a high death 
rate—which result from damp and water-soaked ground 
in a large city. 


For the drainage service the city is divided into seven | 
| districts, each with a system of canals converging to a | 


| pumping station. Some of the stations deliver water 


| from one set of canals to another, while others discharge | 


into the main outfall canals. All the pumps are operated 
' by electric motors, current being generated at a large 
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Pig. 2—SECTION THROUGH PUMP HOUSE 


in the water space provides access to the interior 
chamber for inspection of the bearings. The construc 
tion is shown by the drawing of the longitudinal section, 
‘ig. 1. 

The reproductions given on pages 456 and 461 illus- 
trate some of the pumps in process of erection at thie 
manufacturer’s works. One of these shows a pump in a 
practically completed condition, but without the discharge 
elbow, exhibiting the conical end of the housing for the 
thrust and outboard bearings of the shaft. In another 
| view only the lower half of the casing and housing are in 
| place, and one of the runner blades appears above the top 
| The third view shows the discharge end of the pump 
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so that the total pumping capacity will be 7,240,000,000 | central station, where steam is furnished from the boilers | casing, with the shaft housing and the radial braces that 


U.S. gallons daily. 
The territory served is flat and low, and is considerably | 
below the high-water level of the river. 


to 14ft. higher along the river, and then slopes back for | drains, and 20 miles of outfall canals having diked banks. | and at the summit of an inverted siphon. 


a mile or so till it reaches nearly the water level of the 
Gulf of Mexico, and then extends as almost flat country 
to the lake. Dikes or levees along the river and lake 
protect this low-lying area from flood water. 

The main drainage system provides for discharge of | 
storm or flood water in this area into Lake Pontchartrain, 
which is connected directly with the Gulf of Mexico and 
is about seven miles from the Mississippi River. 
charge into the river was not advisable, since the rise of 
the land in this direction would have necessitated long 
rising mains of high lift, while the high-water level of the 
lake is considerably below that of the river. In order to 


avoid as far as possible the pollution of Lake Pontchar- 


of the waterworks pumping station. For the new | 
pumps there will be a turbo-generator of 6000 kilowatts. | 


To give increased capacity for handling the increased 
drainage flow eleven new pumps were ordered in 1914, 
to be installed in six of the pumping stations. The first 
of these is expected to be in operation this month or | 
next. These pumps are of the screw or propeller type, | 
with horizontal shafts connected directly to electric motors, | 
and having a capacity of 550 cubic feet per second, or | 


Dis- | 320,000,000 U.S. gallons daily under heads of 5ft. to 10ft. | pump house floor by hanger rods. 
They were designed by Mr. A. B. | supported by lugs resting on columns seated in the floor 
of the basin, and is restrained laterally by horizontal 
and diagonal rods. 


| at the different stations. 
| Wood, consulting engineer, of New Orleans, in conjunction 


| with Mr. George Earl, chief engineer and general super- 


| intendent of the New Orleans Sewerage and Water Board. 
‘They are being built by the Nordberg Manufacturing 





perience with earlier pumps. 


support it within the casing. 
A striking feature of the arrangement of the plant is 


The land is 7ft. | There are about 50 miles of low-level main or collecting | that the pump itself is placed well above the flow line 


This has a 
diameter of 12ft. at the pump casing, reduced to 10ft. at 
the throat and enlarging to 14ft. 6in. at the discharge 
mouth. This arrangement is shown in Fig. 2, which gives 
a cross section through one of the pumping stations. 
The two ends enter the suction and discharge basins, and 
extend to such a depth as to keep the mouths constantly 
submerged. The suction bell is suspended from the 
The discharge bell is 


This syphon arrangement of the pumps is due to ex- 
Such plants—dealing with 
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storm waters—need to be started promptly and kept 
steadily in service, but being operated by synchronous 
motors the difficulties of starting the pumps and keeping 
them in continuous service increase steadily with the 
number of units. Submerged pumps operated by such 
motors have been found to drop out of step, owing to light- 
effects on the transmission line and other causes. 
involves loss of valuable time in bringing the units 
In such cases, one of the engines at the 


ning 
Thi 4 
into step again. 








red lead filling. The covers of manholes and manholes 
are put on with gaskets of cloth-insert indiarubber. 
Bronze studs and nuts are used for the stuffing-boxes, 
and all studs and cap bolts connected to the water space 
have copper gaskets under the nuts. The bearings are 
fitted to their shoes or pedestals with jin. liners to allow 
for adjustment. The fittings for the thrust bearing 
include l}in. brass pipes to supply water for cooling the 
bearing, and lin. brass pipes for draining the oil from the 








Fig. 3—-SCREW DRAINAGE 


generating station must have the speed reduced and then 
gradually brought up to speed, driving the synchronous 
motors and pumps at the distant pumping until the 
motors can be thrown upon the general operating bus-bars. 

In one of the pumping stations, therefore, the pumps 
were set above the water level, at the head of an inverted 
syphon, in order to avoid the difficulties incident to starting 
under load, At the same time the troubles and possible 
dangers due to check gates were eliminated, these gates 
being required with the older type of submerged pumps 
in order to prevent back-flow in the event of the pump 
being stopped. Gates in the separating wall of the syphon 
allow for flushing out the suction bay, and there is also a 
pipe for draining this bay. This syphon arrangement 
having proved successful, it was adopted for the additional 
pumping equipment. 

In the new pumps, the pump runner is first started 
running light, and then, while running, the pump is 
primed by exhausting air from the elbow of the syphon. 
For stopping, the vacuum is broken, and the pump then 
stopped while running light. For the priming rotary 
motor-driven pumps are employed, capable of maintaining 
a 29in. vacuum with a barometer at 30in. and a tempera- 
ture of 80 deg. Fah. The priming pump runs at 250 
revolutions and is driven by chain or gearing from a 
three-phase, 25-cycle, 220-volt motor mounted on the same 
bed-plate and running at about three times the speed of 
the pump. Two sizes of these priming pumps are used, 
with respective capacities of 400 and 250 cubic feet of 
free air per minute. The bottom of the screw-pump chamber 
is depressed slightly below the ends of the syphon pipes, 
so that in priming the bottom of this chamber is first 
water-sealed. 

The screw pumps at different stations will operate 
under two conditions. Some of them provide an inter- 
mediate. lift between low-level canals, while others give 
the final discharge into the outfall canals to tide water. 
For the former, the syphons have both legs ending at the 
same level. For the latter, the bottom of the discharge 
leg is considerably higher than that of the inlet leg, as 
shown in Fig. 2. 

For the minimum discharge capacity of 500 cubic feet 
per second the pump speed is 83.3 revolutions per minute 
for a lift of 10ft. and 55 revolutions for a lift of 5ft. The 
three-phase synchronous motors will be of 1200 horse- 
power for the high lift and 600 horse-power for the low 
lift, and are designed to carry overloads due to a maximum 
lift of 13ft. in the one case and 8ft. in the other. Each 
motor has its own starting compensator, which limits the 
current to one and a-half times the full-load value. 

When the eleven new pumping plants are installed and 
in service the total storm-water pumping capacity will 
be increased to about 11,300 cubic feet per second, that is 
to say, to a total volume of 7240 million United States 
gallons per 24 hours. 

Of the moulds for the pump castings about three-fourths 
were made in loam, as sweep work, only one-fourth being 
made from patterns in dry sand. The 12ft. casing had 
to be made in sections to permit of transportation by 
railway, but each circular section was cast in its entire 
circumference, split by cores at the horizontal flanged 
As the metal is only 1gin. thick in the shell the 
ron was poured very hot. After pouring, the mould was 
relieved by removing bricks from the core, in order to 
avoid the danger of shrinkage strains and cracks. The 
housing for the thrust bearing was also cast at one time, 
but split at the horizontal joint, as described above for 
the pump casing. Its core was in three parts, two for the 
bottom and the third for the top. 


jolts. 





All horizontal flanges were finished in a planing machine, | 


and the oblique flanges on the suction elbows were faced 
in a boring machine. To hold the castings while being 
machined, temporary lugs were cast on the inside, and the 


PUMPS BEING ERECTED 


well of the bearing. The engravings give some idea of 
the great size of these screw pumps. 








HIGH-TENSION SWITCH GEAR ARRANGE- 
MENTS. 


In large generating stations the control and protection | 


of high-tension electrical plant are matters of vital import- 
ance. A perusal of the Factory and Workshops Acts 
shows that the Board of Trade is fully alive to the neces- 
sity for adequate protection for all switchboard arrange- 
ments. Not only do the rules provide for proper screen- 
ing of all apparatus, but they call for sufficient space 
behind switchboards, and the Act also includes rules 
pertaining to the isolation of extra high-tension gear. 

In an article in the January issue of the Westinghouse 
Gazette, Mr. T. T. Evans discusses high-tension switchgear 
arrangements. 
system, voltage capacity of plant, and space available for 
the switch gear, and position of available space. It is 
impossible to arrange these factors in any order of import- 
ance, because each switch gear arrangement must be 
considered separately ; any one may easily be the most 
important, but in most cases it is necessary to take all 
of them into account, as they are largely dependent on 
one another. 

As regards alternating-current 


system, three-phase 


The factors to be considered, he says, are | 


being carried out at the front of the board. When remote 
control is adopted, the bus-bars, switches, instrument 
transformers, &c., are mounted some distance from the 
operating switchboard, and the control therefore is more 
indirect. It may be effected either by means of mechanical 
devices, such as rods and bell cranks, or by electric motors 
or solenoids. 

Direct control is used where the voltage of the system 
is sufficiently low to warrant it, the limiting pressure usually 
being about 6000 volts, although in some cases direct- 
control switchboards are made for pressures up to 11,000 
volts. In the majority of cases, however, even 6000-volt 
switchboards are operated on the remote-control system. 
The switch gear used in connection with schemes working 
at pressures in the region of 6000 volts and upwards is 
always of the cubicle type, because it is necessary to 
separate each panel from the adjoining one by a partition. 

For pressures of 11,000 volts and upwards, the size of 
the apparatus and the space required for insulation make 
it necessary to employ electrical control. Mechanical 
control in such cases would make the switchboard large, 
and it would not only be expensive but also difficult to 
arrange. The capacity of the plant to be controlled and 

















Fig. 2—-MECHANICAL REMOTE CONTROL SWITCHBOARD 

the voltage determine the type of protective gear, and this 
in turn decides to a great extent the amount of space re- 
quired. It is obvious, therefore, that the capacity and space 


| required are factors which are almost wholly dependent on 


each other. The space required for the installation of switch 
gear is an important consideration, the full significance 
of which is not always realised. After the voltage limita- 
tions have been considered, this factor decides to a large 
extent, and sometimes entirely, the most suitable arrange- 
ment. If, as is often the case, only a gallery is provided, 
a direct-control switchboard is desirable, but if the voltage 
is between the limits of 6000 and 11,000 volts, remote 
mechanical control would be most suitable. 

The position of the available space is equally important 
to the amount of space. In many large stations, even when 
the voltage is comparatively low, a separate room is 
provided for the switch gear. This, of course, necessitates 

















Fig. 1—SHEET IRON CUBICAL SWITCHBOARD FOR SUB-STATION 


transmission is most commonly used in connection with 


| high-tension work, but single-phase and two-phase prac- 


casting was blocked up on the table of the mill, resting | 


on these lugs, at such a height that the facing tool could 
be inserted from below. This permitted the oblique 
flanges to be machined while in horizontal position. The 
cast steel blades of the runner were annealed, and as they 
warped considerably during this process, they were 
restored to shape by means of the hydraulic press. 

All joints of the casing are made metal to metal, with 


tice is similar, with the exception that less space is required 
for the switch gear. Generally, the voltage of the system 
to be controlled is the most important factor in the 
selection of an arrangement, for by it the type of installa- 
tion is largely determined. In general, there are only 
two control systems—direct and remote control. In the 


remote control, for it is important that the control board 
should be situated in sight of the plant. The relative 
position of the room and switchboard decide whether 
mechanical or electrical control is to be employed. Many 


| switching installations, therefore, are controlled elec- 
| trically when the voltage of the system does not necessitate 


case of the former, the apparatus to be operated is | 


mounted at the back of the switchboard, all operations 


it. The amount of space required for the accommodation 
of the switch gear in connection with an extra high- 
tension scheme is considerable, as numerous isolated cham- 
bers are necessary. Needless to say, remote control 
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must always be used for extra high-tension equipments. 

The financial side of the subject does not come within 
the scope of the article, but it is pointed out that it is a 
factor which very often comes before all others in deter- 
mining the arrangement. Sound engineering principles, 
the author considers, often suffer when dependent for 
their existence on financial considerations. 

Having considered the points that arise when install- 











Fig. 3—BACK OF REMOTE CONTROL BOARD 


ing switch gear, the author describes a few typical 
examples. Fig. 1 is a view of an alternating-current 


rotary converter sub-station sheet-iron cubicle switchboard, 
built for the Glasgow Corporation. In this sub-station 
three-phase 25-period current is converted into 600-volt 
direct current, and the switchboard illustrated controls 
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Fig. 4—DESK TYPE SWITCHBOARD 


the extra high-tension incoming feeders. Two of the top 
sheet iron panels are removed to show a bus-bar sectionis- 
ing switch, and the internal arrangements of the bus-bars 
themselves. Cubicles of this description are commonly 
employed for high-tension direct control, and are used 
extensively for power companies on consumers’ premises. 








Fig. 5—ELECTRICALLY OPERATED SWITCHES 


A remote mechanical control arrangement is shown in 
Figs. 2 and 3, which illustrate front and back views 
respectively. The levers for operating the oil switches 
underneath the switchboard are to be seen in Fig. 2. 
For operating the heavier switches wooden handles are 
inserted in the short iron levers shown in the centre of the 
board. In the rear view—Fig. : 
operating the oil switches is shown. 





The system in this 


type electrical remote control switchboard is shown in 
Fig. 4. The small controllers mounted on the front of 


5, and the lamps placed above them indicate 


shown in Fig. 
The switches 


whether these switches are closed or open. 
are Westinghouse * 


isolated by means of moulded stone slabs and each section 
by brick walls. The switch gear was built for the Black- 


6000-6600-volt circuit. 

In general the same principles are observed for direct 
and remote control. 
positions easily accessible for the purpose of inspection, 
repair and cleaning, and must be protected in such a 
manner that the possibility of an accident is reduced to 


of Trade and Home-office regulations. 
interlocking arrangements are employed in modern 
to regard them all with suspicion until it is definitely | 
proved that they are infallible. Partial protection may 
lead to disaster, but the absence of any would eliminate 
false security, which is in many cases responsible for the 
loss of life. 

High-tension apparatus is generally arranged in cells 
constructed of reinforced concrete, or ordinary brickwork, 
partitions for separating phase, &c., being made of 
specially moulded concrete blocks. The chief advantage 
of this arrangement is that it provides an extremely safe 
and convenient method of confining to a limited area any 
arcing that may take place as the result of defective 
apparatus. Arcing, if not properly provided for, might 
easily spread to other parts of the gear and cause endless 
trouble. Electrical isolation for the purpose of carrying 
out repairs is also facilitated by the use of these chambers. 








In these days of war more than ordinary interest may 
attach to a group of high-pressure air compressors built 
recently for testing torpedoes at the United States navy 
yards. They are horizontal, three-stage, motor-driven 
machines supplying air at a receiver or terminal pressure 
of 2500 lb. per square inch, and tested to a pressure of | 
3200 lb. during the eight-hour official test run. Six of 
these compressors have been built by the Sullivan Ma- 
chinery Company, of Chicago, one eac h for the nav y dock- 
yards at New York, Boston, Philadelphia, Charleston, 
San Francisco, and Puget Sound. 

The compressor is self-contained, with tandem cylinders, 
inter-coolers, crank shaft bearings and electric motor all 
mounted on a hollow bed-plate. The stroke is 10in. 
the cylinder diameters are 7in. for the low-pressure, 4jin. 
for the intermediate-pressure, and Ijin. for the high- 
pressure cylinder. With 35 horse-power applied at the 
crank shaft the delivery capacity is 20 cubic feet per hour 
t 2500 lb. pressure. The frame and bed-plate are formed 
in a single casting, and have a housing which covers the 
connecting-rod, crosshead and erank shaft. The working 


the sloping panels operate the high-tension switches | 


E 1” high-tension electrically operated | 
oil switches, and are mounted in cubicles, each phase being 


burn Corporation, and is used on a three-phase 50-period | 


All apparatus must be arranged in | 


aminimum. This, of course, is provided for by the Board | 
Many forms of 


practice, but Mr. Evans considers that it is perhaps best | 


AMERICAN AIR COMPRESSORS FOR TESTING | 
TORPEDOES | 


and | 


vanised tank placed within the bed-plate. The after-cooley 
also has its shell galvanised. Further, to avoid corrosion, 
all water piping between the cylinders or attached to the 
coolers is of brass, with brass tees, elbows and unions, 
while bronze is used for all drain cocks. 

In the low-pressure cylinder the valves are of the auto. 
matic poppet-valve type, placed at the ends of the cylinder 
and moving vertically. On the intermediate cylinder the 
valves are of the same type, but are situated within the 
cylinder body and at one side. They are of heavier con. 
| struction with smaller area and shorter lift than the low. 
pressure valves. The high-pressure cylinder has inlet 
and discharge valves of the poppet type, but of special 
design and made of heat-treated nickel steel. They 
operate in a taper plug ground to fit a tapered pocket 
at the outer end of the cylinder. The springs for these 
valves are contained within the plug. 

Three of the compressors have alternating- current mot ors 
The former are 
running at 

They ire 


| and three have direct-current motors. 
of the slip-ring pattern, with eight poles, 
| 855 revolutions per minute, full-load speed. 
| wound for 220 volts, three-phase, 60-cycle current. ‘ihe 
| direct-current motors are of the compound pattern, \ it}; 
commutating poles, six poles, and running at 900 revolu- 
tions. They are wound for 220 volts. Kach motor jias 
a drum controller and protective panel. The compressor 
| has only one fly-wheel, which is mounted on the motor 
| end of the shaft and has an internal gear formed of svg. 
ments bolted to the inner face of the rim. A cloth pinion 
on the motor shaft engages with this internal gear, and (he 
ratio of gear and pinion is such as to permit of a gear of 
moderate size without sacrificing the diameter of the 
fly-wheel. 














BOOKS OF REFERENCE. 


‘ LIVERPOOL SHIPPING ”’ is the name of a small annual 
volume which gives information regarding the ports of 
Liverpool and Manchester. It is published by the Journal 
of Commerce, the London Office of which is 37, Walbrook, 
| E.C. The price is Is. net, or Is. 3d. post free. The 1915 
| edition, which has been revised and brought up to date, 
| contains, first of all, a personal index, and after that a list 
| of the shipowners of Liverpool, with lists of their fleets 
| and other information. This is followed by a list of ship 
brokers and by official, technical and other sections giving 
| particulars of the various bodies and institutions, local 
and others, connected with ships and shipping. Par 
| ticulars are also given of the Mersey Docks and Harbour 

| Board, and of the docks, basins, &c., under its control, as 

| well as of the ship repairers in the district. At the end 
| there are certain particulars regarding the port of Man 
chester. 





| 
| 
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THE second issue of the “South American Year-book 
and Directory ’—i.e., that for 1915—is an imposing 
volume running to some 850 pages. It is published hy 
the Louis Cassier Company, Limited, 33, Bedford-street, 
Strand, W.C., price 25s., and in it are incorporated 
‘The South American Railway Year-book,” ** The South 
American Annual,” and ** The South American Blue Book.’ 
It contains general information relating to the Republics 

















parts being thus enclosed, are lubricated on the splash | 
system, the crank at each revolution dipping into a pocket | 
filled with oil. 

The first or low-pressure cylinder is double-acting and 
the others are single-acting, with plunger pistons. An | 
inter-cooler seated upon the first two cylinders, which | 
cools the air as it passes to the intermediate cylinder, | 
consists of a cylindrical chamber with copper tubes. | 
Within the bed-plate is fitted a second inter-cooler for the | 
air passing to the high-pressure cylinder. This is com- | 
posed of a coil of seamless copper pipe enclosed within an | 
iron tank. The air from the high-pressure cylinder | 
goes to an inter-cooler before its delivery to the receiver, | 
in order that there may be no drop in pressure due to | 
rise in temperature. This after-cooler consists of a coil | 
of heavy seamless copper pipe in a horizontal cylindrical | 
tank mounted on the left-hand side of the bed-plate. | 
The low-pressure cylinder is water-jacketed on the barrel | 
and both ends. The other two cylinders have only the | 
barrels jacketed owing to the small area of the cylinder | 
heads. As salt water will be used for cooling purposes, 
all the circulation areas of cylinder jackets and inter- 
coolers are thoroughly galvanised to prevent any corrosion 
from the water coming in contact with iron or steel. 
As the galvanising of the bed-plate would not be very 





case is a two-phase 50-period 2200-volt one. A desk 


satisfactory, the second inter-cooler is mounted in a gal- 


| case. 


COMPRESSOR FOR TESTING TORPEDOES 


of South America, British, Dutch, and French Guiana, the 
Panama Canal, the Falkland Islands, and Trinidad, and 
is a wonderful storehouse of information. It would be 
quite impossible to give an adequate idea of the whole of the 
contents of this volume, but we may take the sections 
devoted to the Argentine Republic as being more or less 
typical of the nature of the matters dealt with in each 
First, there is given an historical sketch, then such 
subjects as ‘‘ The Government,’ “ Provinces and Terri- 
tories,” ‘‘ Public Holidays,” and ‘‘ Currency ”’ are dealt 
with. Foreign companies trading in the Argentine are 
then referred to, and particulars are given concerning 
Government, municipal, and other loans. Attention is 
then directed to trade and shipping, and some information 
for commercial travellers is given. Then after discussing 
the city and port of Buenos Aires and other ports, with 
their trade, the staple trades of the country are considered, 
and in this connection mining and irrigation are reviewed. 
The ‘‘ Company Section ” of the article gives particulars 
of companies concerned with electric light, power, and 


| tramway ; gas, drainage and water ; telephones, breweries, 


&c. Nearly seventy pages are then devoted to the rail- 
ways in the country. Accompanying the letterpress, which 
is clearly printed, are numerous half-tone engravings 
excellently reproduced from photographs and a number 
of well-executed plans and maps. 
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PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as uch space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 


industries in various parts of this country. For this purpose 
thy letters from our correspondents in the provinces will, for 


the present, be published in an enlarged and extended form. 


THE MIDLANDS AND STAFFORDSHIRE. 
(from our own Correspondent.) 


War ** Bonus” at the Ironworks. 


THERE has been some discontent with the war 
bonus among the men employed at the ironworks and a 
fortnight or less ago some of the ironmasters received 
fourteen days’ notices affecting in the aggregate about 
350 men. It will be remembered that the Standing 
Committee of the Midland Wages Board recently received 
an application from the men for a bonus and the employers 
offered a 5 per cent. all round. This, however, it was 
contended, was not in accordance with the agreement 
made in the North of England, and eventually a scale of 
weekly bonuses was agreed upon by which youths earning 
10s. to 20s. a week should receive an extra Is., those earn- 
ing 20s. to 30s. an additional 4s., and those earning 40s. 
a week or over 2s. Ineluded in the resolution was the 
following clause :—** The full bonus will be paid if not 
fewer than five full turns per week are worked so far as 
tonnage men are concerned. Day men outside mills and 
forges are to work six days or five nights for a normal 
week.’ It was understood that the extra payments must 
be regarded as bonuses and not advances, that they were 
granted as an incentive to work, and that they would be 
forfeited in cases of wilful neglect. The dissatisfaction 
amongst the men, which is now, however, happily getting 
much less, was due to the discrimination shown by the 
decision of the Standing Committee. Some of the men 
claimed that instead of a varying scale all hands should 
be treated alike. The practice in the trade is that a fore- 
hand puddler who works on tonnage rates draws the total 
wages of his furnace from the ironmaster’s office and pays 
his assistants. It is stated that some forehands were 
disinclined to pay more bonus to their underhands than 
they were entitled to themselves in accordance with the 
Wages Board decision. Interviewed on the subject, Mr. 
Samuel Harris, who for thirty years has represented the 
operatives on the Midland Wages Board, of which he is 
vice-chairman, has stated that the Associated Lron and 
Steel Workers’ Union of Great Britain do not countenance 
the present dissatisfaction. He regrets that there is 
grumbling, and thinks it possible that the Wages Board 
will be called together. The express object of the award, 
he admits, was to get the biggest increase for the ‘* bottom 
dog ’’—-those who are suffering most by reason of the 
increased cost of living. The market happily does not 
take too serious a view of the difficulty which has arisen. 
The trouble is not widespread, and it is not thought that 
the fourteen days’ notices will be put into effect. It seems 
that in one large works, for some reason or other, the 
war bonus was not at first paid by the masters, but matters 
have now been put right. In some other works individuals 
have sought to create discontent, but with small success. 
The principle of giving the lower-paid men the highest 
bonus was specially favoured by the men’s representa- 
tives on the Midland Wages Board when the bonus was 
arranged, and highly paid men who are trying to force 
a uniform bonus on the highest scale are not likely to 
receive much support either from the Ironworkers Union 
leaders or their fellows. Where there has been dissatis- 
faction it has arisen mainly owing to tonnage men refusing 
to pay out to the underhands the full bonus to which 
they were entitled. Where the employers pay out wages 
direct to the workmen there has happily been no trouble. 
The variations in the amount of bonus range from Is. 
to 4s. per week, according to the rate of wages being 
earned. The employers on their part are quite prepared 
to carry out the conditions of the award, and it is believed 
that when the terms are more commonly understood 
they will be loyally carried out by the men in the mills 
and forges also. It is stated that some rollers in the 
mills are earning as much as £6 and £7 per week in wages 
at the present time. 


The Steel Trade. 


Steelmakers are so heavily booked ahead that 
they are not disposed to pledge the small margin of pro- 
ductive capacity which remains to them after fulfilling 
contracts. Moreover, they are not free agents, being 
very much at the command of the Government. It 
follows, therefore, that consumers who want steel for 
purposes unconnected with the war stand a poor chance 
of receiving much consideration. Prices are prohibitive, 
except in the case of very urgent requirements. A much 
larger output could be absorbed, but shortage of labour 
stands in the way. For special accommodation, fancy 
prices are demanded on the basis of £9 10s. to £10 and on 
to £10 10s. for ordinary plates, £9 7s. 6d. angles, £9 joists 
and £14 for blooms. The existing tight position is not 
eased by a report that large demands may be made for the 
purpose of campaigning huts. Black sheets cannot be 
hought under £10 10s. for doubles. Steel rounds, i.e., 
bars of about gin. basis, command £10 16s. to £11 5s. per 
ton, and strip £10 10s. per ton. With regard to half- 
products, English steel is as scarce as ever, and but little 
business can be done in any section. American sheet 
bars and billets, however, are being shipped in increasing 
quantities, and as tonnage becomes available in the 
freight market the supply is likely to increase considerably. 
Imported billets cost about £7 and sheet bars £7 2s. 6d. 





Manufactured Iron Trade. 


Manufacturers of galvanised sheets are again 
complaining this week of the great rise in spelter. Some 
houses have practically withdrawn quotations. The 
demand for spelter for making munitions has swallowed 
up the reserves, and they cannot be replenished owing to 





the cutting off of the chief sources of supply on the 
Continent. Great pressure is being put on the United 
States’ supplies, and values have advanced with un- 
precedented persistency. Strenuous efforts are being 
made to develop the resources of the United Kingdom 
with regard to spelter, various new plants being in course 
of installation, particularly in the Principality. Though 
the market reacted somewhat to-day—Thursday—con- 
sumers have to pay something like £65 10s. a ton for 
spelter delivered in Birmingham, and with sheet bars 
at their present level it is not possible to make galvanised 
sheets at less than about £16 for 24 gauge corrugated. 
This means that they cannot be put on the market at a 
price which the general trade wil stand. Rather than 
sell at a loss, manufacturers are accepting the alternative 
of remaining idle. There were some inquiries on the 
market, but the high prices hampered business. Black 
sheets are being substituted for galvanised where the 
nature of the work at all admits of it. These are obtainable 
at from £10 10s. to £10 15s. There is but little agreement 
among firms as to the values of common bars and gas 
strip, and on ’Change to-day—Thursday—quotations 
covered the unusually wide area of £9 10s. to £10, with 
business reported at either end. Makers of North Stafford- 
shire crown bars are finding the demand good, both in 
this market and in the North, and no concessions can be 
obtained on the £9 15s. basis, while some orders have 
lately been booked at £10. Lancashire bars stand nomin- 
ally at the former figure, but a 5s. premium is being 
realised. With second-grade iron at these levels, specula- 
tion has again arisen as to the quotation for Staffordshire 
marked iron, now standing at £10 10s. per ton. A further 
advance cannot be far off, unless there is a break in the 
market, of which no signs appear at present. Three- 
eighths rounds of unmarked quality, ¢.e., second-class iron, 
fetch £10 6s. delivered. 


Pig Iron. 

Pig iron producers would like to see the warrant 
market stronger. But with production barely equal to 
consumption there is not much likelihood of any serious 
weakening. In view of the prospect of steeply advanced 
charges for fuel in the very near future owing to the in- 
creases which are to be given to miners, the general view 
is that the movement will for some time be upward. 
Several Derbyshire firms are asking more money for both 
forge and pig descriptions—up to 74s. for gray forge and 
76s. for No. 4, but there is no business at these figures. 
Quotations for Northamptonshire iron range from 67s. 6d. 
to 70s. South Staffordshire irons are firm at recent 
quotations, viz. :—Common forge iron, about 65s. ; part 
mine iron, 70s. to 72s. 6d.; best all-mine forge, 87s. 6d. 
to 90s ; best all-mine foundry, 95s. ; and cold blast iron, 
135s. per ton. Hematites on this market are quoted 
120s., and ferro-manganese, £15. Wrought iron scrap is 
quoted 70s. to 72s. 6d., and steel scrap, 65s. per ton. 
Furnace cokes are 27s. 6d. to 30s. away from the South 
Yorkshire ovens and best foundry coke, 35s. per ton. So 
far from getting any relief from existing coal and coke 
prices consumers are now informed by the colliery agents 
that new increases will almost immediately become 
operative as the result of the advances in wages which 
are being forced by the colliers from the coalmasters. 


North Staffordshire Iron and Steel. 


With the continued increase in the cost of 
production, prices in finished iron in North Staffordshire 
have again had a forward tendency, and the general price 
to-day for crown bars, delivered Birmingham, is £10 a 
ton, and for iron plates, £11 a ton. Material and fuel 
are both scarce and dear, and generally sellers are adopting 
a firm tone as to prices. Pig iron values are showing an 
upward tendency on account of an anticipated early 
advance in the price of fuel, and there is no reduction in 
the quantity of the metal which is being smelted for local 
consumption. Steelmakers are very busy. Urgent re- 
presentations are being made by the French Government, 
for which most of the work is here being done, to expedite 
orders, but it is very difficult to accelerate production on 
account of the trouble in obtaining adequate supplies 
of fuel, and because of the shortage of skilled men. 


Motor Cycle Industry Advance Prices. 

If supply were easier the restriction of railway 
facilities would have materially improved the position of 
the Birmingham motor-cycle manufacturers, there being 
now a good deal of business about, though the higher 
prices charged are a handicap. Whithin the last few 
days the Birmingham cycle and motor-cycle manufac- 
turers have met, and, with a few exceptions, agreed upon 
a further advance of 5 per cent. on motor-cycles and 
10 per cent. on ordinary machines. New catalogues have 
been sent out on this basis, but manufacturers are far 
from sure that a halt can yet be called in the upward 
movement of values. All materials they use have ad- 
vanced in much larger ratio, and in many cases are most 
difficult to get. Wages, too, are still moving upwards, 
and it is not easy to get supplies. Tubes and all brass 
parts are particularly difficult to obtain, but of aluminium 
castings there is at present no shortage. Most of the 
cycle and motor-cycle manufacturers have given over a 
large portion of their plant to the output of munitions, 
and the area will be still further increased during the 
next weeks. To a considerable extent the workmen are 
forcing the hands of employers. The operatives are 
anxious to be turned on to war material, and work without 
spirit on goods going into commerce. That is the testi- 
mony of the head of one of the largest local factories. 
The supply of motor-cycles to the War Office is still con- 
fined to the six firms named at the outbreak of the war. 


Iron Tubes and Brass Prices Increased. 


There has been a further reduction of discounts 
in the wrought iron tube trade, this being the third since 
the beginning of March. Discounts on black, gas, water 
and steam tubes have been reduced 1} per cent. gross, 
24 per cent. has been taken off galvanised tubes of all 
qualities, and the revision in the case of fittings amounts 
to 24 per cent. on all qualities, black and galvanised. In 
less than two months the discounts have been reduced 
as follows :—Gas, water and steam tubes, 5 per cent. ; 
galvanised, 8} per cent.; and fittings, 5 per cent. The 





Birmingham Brassmasters’ Association announces that, 
owing to the further heavy increase in the cost of raw 
materials, and to the unsettled state of the metal market, 
the advance of 10 per cent. declared two months ago on 
steam, water, gas and electric goods is increased to 25 per 
cent. advance, minimum. On cabinet brassfoundery— 
connected chiefly with the lock trade—the previous 10 per 
cent. increase is now made 20 per cent. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Stagnation. 


THE tone in this centre in all departments has 
been extremely quiet. Pig iron has been almost nominal 
for all classes. Asking prices, especially by merchants, 
were lower than makers’ figures. This applies to hematite, 
except for special brands. Derbyshire was nominal. An 
advance in joists of 10s. per ton has been recorded. Steel 
and steel prices are very firm, and there have been no 
firm offers in any department. Manufactured copper is 
generally unchanged, as also is sheet lead. English tin 
ingots are firmer. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 77s.; 
Staffordshire, 75s. 6d.; Northamptonshire, 77s.; Derby- 
shire, 76s. to 77s.; Middlesbrough, open brands, 75s. 
Scotch (nominal): Gartsherrie, 88s.; Glengarnock, 85s. 
to 86s.; Eglinton, 87s.; Monkland, 85s.; Summerlee, 88s. 
—delivered Manchester. West Coast hematite, 110s.; 
East Coast ditto, 105s.—both f.o.t. Finished ircn: Bars, 
£9 15s.; Lancashire hoops, £10 12s. 6d. to £11 2s. 6d.; 
Staffordshire ditto, £10 12s. 6d. to £11 2s. 6d.; sheets, 
£11 10s. Steel: Bars, £10 5s. to £10 10s.; steel hoops, 
£10 17s. 6d.; boiler plates, £11 to £11 10s.; plates for 
tank, girder and bridge work, £10 to £10 10s.; English 
billets, £7 10s. to £8; cold-drawn steel, £15 10s. to £16. 
Copper: Sheets, strips, &c., £100 per ton, small lots 
124d. per lb.; rods, £100 per ton, small lots 123d. per Ib.; 
tough ingots, £89 10s.; best selected, £90 per ton. Copper 
tubes, 134d.; solid drawn brass tubes, lljd.; brazed 
brass tubes, 11}d.; condenser tubes, 12{d.; condenser 
plates, 12}d.; rolled brass, 11$d.; brass turning rods, 
lld.; | copper wire, lld.; yellow metal sheets, lid.; 
rods, 10d. per ib. Sheet lead, £27 5s. per ton. English 
tin ingots, £165 to £166 per ton. 


Lancashire Coal Trade. 


There was about an average attendance on the 
Coal Exchange. Demand for house coal was steady and 
prices firm. Slack and engine fuel had a hardening 
tendency. Shipping and bunkering trade brisk. Quota- 
tions :—Best Lancashire house coal, 18s. 6d. to 19s. 8d.; 
good medium, 17s. to 17s. 10d.; domestic fuel, 14s. 3d. 
to 15s. 3d.; screened steam coal, 12s. 6d. to 14s.; slack, 
9s. 6d. to lls. 6d. per ton at the pit. 


The Engineering Trades. 


The pressure on the part of the War Department 
and Admiralty for munitions of war continues to grow, 
and there is not an engineering firm in the district of any 
standing that is not producing something of use for one 
or both branches of the service. Machine tool makers 
are extremely busy on their various specialities and on 
lathes for the manufacture of shells. One well-known firm 
alone has on order lathes enough to keep it working to 
the utmost of its capacity for considerably more than 
twelve months. I hear that the local Committee for the 
production of munitions of war is busy making inquiries 
with a view to increasing the output, especially of shells. 
The situation with regard to the shortage of labour remains 
much as before, although I understand that the men 
released by the Manchester Corporation—some 2500 in 
all—are being drawn upon by engineering firms to some 
extent. Further extensions of works in this district have 
to be recorded. The Churchill Machine Tool Company, 
Limited, has again outgrown its works in Pendleton, 
and has taken in another slice of land which is being 
roofed in to provide further stores capacity. The present 
shops are literally packed with machines in course of 
construction, including many tools for grinding shells. 
The National Gas Engine Company, Limited, finds it 
necessary to increase that section of its establishment 
which is devoted to the production of the large gas vertical 
engines. A new bay is being added to the machine shop, 
measuring 50ft. by 180ft. At the time of my visit to these 
works this week I found a number of these large engines 
in course of production, including those for Palmer’s 
Shipbuilding Company. In Trafford Park, Redpath, 
Brown and Co. are engaged on another extension of 
buildings whieh are intended for further oftice accom- 
modation. 


Steel Works Slackers. 

A case to which too much publicity can scarcely 
be given at the present time was decided at Newcastle- 
under-Lyme on Monday last, when two puddlers were 
sued by the Knutton Iron and Steel Company for damages 
sustained by the defendants absenting themselves from 
work on April 12th and 13th, while the firm was engaged 
on Admiralty work. Counsel for the prosecutors said 
that since the outbreak of war to February the loss in 
finished iron was over 1200 tons, and in consequence 
contracts were five weeks in arrear. The loss in wages 
during the same period was over £2000. The two puddlers 
were ordered to pay the damages and costs. 


BaRROW-IN-FuRNEsSS, Thursday. 
Hematites. 

There is marked activity in the hematite pig 
iron trade. Throughout the whole of North Lancashire 
and Cumberland there is a large output of iron being 
maintained, and with the recent increase in the make the 
whole production is going into immediate use. Local 
requirements are large, and on general account the demand 
is considerable. The tendency to lift prices has been 





464 


THE ENGINEER 


May 7, 1915 








checked, and this week makers are quoting 114s. per ton 
net f.o.b. for parcels of mixed numbers of Bessemer iron. 
For special brands there is a good steady demand, and 
the price is 124s. perton. Nothing is being done in warrant 
iron, the price being returned still at 95s. per ton net 
cash. The stores of warrant iron represent in the aggregate 
2147 tons. The rush of new business has not been so 
strong during the past week, but the volume is still large. 


Iron Ore. 

The iron ore trade is well employed. Raisers 
are experiencing a full demand for their ore, both on local 
and on general account. Prices are high for all qualities. 
Good average sorts are at 25s. to 27s. per ton net at mines, 
with best qualities up to 35s. 6d. per ton. Spanish ores 
are in good steady demand at 27s. 6d. to 30s. per ton 
delivered. A large cargo arrived in Barrow last week for 
local use. 


Steel. 


The steel trade is well employed in most of its 
branches, but some of the mills are still doing nothing on 
account of the shortage of labour, the men being engaged 
on other work, particularly on munitions of war. Orders 
are pretty well held for general sorts,-with the exception of 
shipbuilding material, and nothing for the moment is heirg 
done in that class of steel. Rails are in steady demand on 
home account. Heavy sections are at £7 12s. 6d. to 
£7 17s. 6d. per ton, with light sorts at £8 12s. 6d. to £9, 
and heavy tram rails are at £8 15s. per ton. Ship plates 
are nominally at £9 10s. to £9 12s. 6d. per ton, with boiler 
plates at £10 5s. to £10 10s. per ton. Hoops are at £11 5s. 
per ton and billets at £7 10s. per ton. 


Shipbuilding and Engineering. 


These trades are well employed, particularly in 
the gun and engineering and shell-departments. There 
is, however, a slackness on the shipbuilding side of the 
works, and some platers, &c., have left for other yards 
where there is more activity in hull construction. 


Fuel. 

There is a brisk demand for coal, and good steam 
sorts are at 23s. 6d. per ton. Coke is in full demand, with 
East Coast sorts at 30s. to 35s. per ton, and Lancashire 
coke is quoted at 25s. per ton, delivered to West Coast 
works. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Drink Traffic. 


THE chief topic of conversation in commerical 
circles in the North this week has been the Chancellor of 
the Exchequer’s proposals, which have for their object 
what is really partial State control of the liquor traffic 
for the purpose in its turn of accelerating the manufacture 
of munitions of war. It is passing strange, however, that 
it has taken the Government so long to arrive at the con- 
clusion that something was needed in a matter as to which 
humbler folk were convinced a considerable time ago. At 
any rate, it is quite palpable to those moving in trade 
circles. In a letter six weeks ago I remarked that ‘* The 
workmen in many of the works committed to Government 
work were falling far short of their capacity. Time is 
being lost wholesale, and men turn up incapable of doing 
their proper quota.” So serious did the situation become 
that some of the Northern shipbuilders were compelled 
in their own interests to approach the Government. The 
figures as to slackness and loss of time put forward by the 
Chancellor relating to the North-East Coast certainly 
constitute a terrible indictment, and it may be taken for 
granted that they are not based merely upon the reports 
of employers who might be accused of being interested 
parties, but also upon tnose of Government inspectors 
and naval and military experts, who have to discharge 
quite impartially a duty to the State. There are, of course 
a few manufacturers who declare that no necessity exists 
for such drastic measures. One Northern manufacturer 
declared this week that if, in times of peace, manufac- 
turers of munitions of war had been encouraged with orders 
instead of being driven to scrap their plant, the difficulties 
with which the Government is now faced would have been 
considerably minimised. But the majority of the manu- 
facturers are of the opinion that it is impossible to find a 
remedy short of Government restriction. 


The Trade Situation. 

The activity in the majority of the trades on the 
North-East Coast shows no signs of diminishing. The 
organisation of output in charge of the Armaments Com- 
mittee is making good progress, although some difficulty 
is being experienced in securing the necessary machinery. 
The export trade is rather brisker and would be much 
larger than it is but for difficulties and delays in connection 
with transport. A large volume of orders are on hand 
from India and Australia, and a few from the Far East. 
A revival in shipments to Russia on a large scale will 
also follow the reopening of the port of Archangel. The 
steel works are going at great pressure and the urgency of 
war orders is so great that manufacturers have difficulty 
in executing commissions for ordinary customers. The 
coal trade shows little change, but with the deadlock as 
regards the miners’ demand for higher wages hanging 
over the industry the position is very uncertain. A 
stoppage of the pits at a time like the present is unthink- 
able, and it is devoutly hoped that Mr. Asquith’s efforts 
will early yield a satisfactory settlement. 


The Iron Trade in April. 


During the month of April the effects of the war 
upon the staple industries of Cleveland have been felt with 
increasing acuteness. Among the outstanding features 
of the month may be included the continued stagnation of 
shipments, drop in prices of pig iron, shortage of labour 
and raw material. The trade of the district is passing 
through a period of disorganisation and uncertainty 
unparalleled in its history. The effects of the war act and 
react upon the trade at every point, and while in some 





respects these effects are temporarily favourable, in others 
they are such as to occasion grave disquiet. The ship- 
ments of pig iron certainly show an improvement ; the 
total, indeed, is the largest of any month this year, but 
they would undoubtedly have been considerably larger 
had it not been for the sudden prohibition of exports to 
neutral countries. The month opened well and the 
shipments were showing a very satisfactory development, 
when on the 15th the Government issued an order prohibit- 
ing exports to neutral countries except under licence. 
Coming at the very time when the trade with Northern 
European countries was opening out, and good inquiries 
coming forward, this embargo was a severe blow. The 
result has been to paralyse the trade with Scandinavia 
and Italy. Owing to the heavy delays and uncertainty 
occasioned by the process of applying for licences, foreign 
merchants are placing their orders elsewhere. It is a 
fact that Sweden is getting iron from Germany and 
Luxemburg which she would otherwise have purchased 
from Cleveland. Ironmasters are puzzled by the order, 
which appears seriously to handicap a British industry 
without harming the enemy, for the Germans, it is well 
known, have all and more than all the foundry iron they 
require. This week a deputation representing the trade 
waited upon the Government to lay the whole case before 
them. Whether they get any satisfaction remains to be 
seen. In the meantime traders are experiencing similar 
difficulties and delays in obtaining licences to those which 
are suffered in the case of hematite pig iron. Moreover, 
another effect of the embargo has been to depress values. 
The cash buyers’ price of warrants, which rose as high as 
68s. 7d. during the first half of April, began to drop as 
soon as the prohibition was announced, and generally fell 
until in the closing days 65s. was broken. A steady trade 
was done during the month for home consumption, the 
deliveries being such as to prevent any accumulation of 
stocks in makers’ yards. Towards the end of the month, 
however, with a falling market, new business was checked, 
and buyers did little but meet immediate requirements. 
The shipments of pig iron during April averaged 1068 
tons per working day, the total dispatches being returned 
at 25,635 tons. For the previous month the shipments 
totalled 12,486 tons, or a daily average of 480 tons, and 
for the month of April a year ago the clearances reached 
127,943 tons, or an average of 4920 tons per working day. 
Of the pig iron loaded during the month just ended 23,404 
tons went foreign and 1961 tons coastwise. Japan was 
the largest customer, receiving 4655 tons, whilst France 
took 3910 tons, Norway 3453 tons, United States of 
America 3000 tons, Sweden 2261 tons, Holland 1730 tons, 
Denmark 1595 tons, and Italy 1000 tons. 


Cleveland Iron Market. 


There is not much disposition to do business on 
the Cleveland iron market. The order prohibiting exports 
except under licence is felt to be the great obstacle to the 
opening out of trade, for no other district depends in so 
large a measure on its shipments as Cleveland. The 
experience, so far, of the operation of licence system for 
exports to neutral countries is extremely disappointing. 
No method and no principle are apparent in the official 
dealings with the applications. One firm will receive a 
permit to trade with a particular foreign customer, but 
another firm will be refused a licence for the very same 
customer under identical conditions. As the result of the 
order shipments are on a very small scale. As regards 
the home trade, deliveries proceed steadily under running 
contracts, and makers’ stocks still show a decline. The 
increase in the public store is due to the paralysis of ship- 
ments. A great many home contracts will run out 
between now and the end of June, but customers are in 
no hurry to renew, and new business is, in fact, very quiet. 
Buyers are still hoping to get on at easier rates, and they 
are accordingly doing but little more than purchase to meet 
immediate needs. The general market quotation for 
No. 3 G.M.B. Cleveland pig iron is 65s. 6d., whilst No. 1 
is 67s. 6d.; No. 4 foundry, 65s.; No. 4 forge, 64s. 6d., and 
mottled and white iron each 64s., all for early delivery. 


Hematite Pig Iron. 


In the hematite pig iron trade there has been 
very little business of importance this week, and not- 
withstanding the fact that makers are sold to as full an 
extent as they care to go, values are rather easy. This 
is due to second-hands offering the few small lots they 
possess. Producers are not pressing sales at all, and, 
indeed, some of them declare that they experience diffi- 
culty in carrying out their contracts already made. On 
the other hand, consumers being well bought, show little 
inclination to purchase. The result is that business is 
practically at a standstill. Merchants are prepared to 
accept 102s. 6d. for East Coast mixed numbers, but 
makers as a rule adhere to 105s. for early delivery. 


Iron-making Materials. 


There is little new of moment in the foreign ore 
trade, but the position is undoubtedly weaker. Freights 
have been substantially lower for the past week or two, 
while deliveries of ore have been unusually heavy, with 
the result that consumers have been able to keep out of 
the market. Market rates are based nominally on 29s. 
ex ship Tees for rubio of 50 per cent. quality, but doubt- 
less contracts could be arranged on lower terms. The 
imports of foreign ore to the Tees during April amounted 
to 169,347 tons, which is considerably above the average. 
Coke is firm, but there is reason to believe that the output 
will be increased in the near future, so that the high 
prices may not be maintained much longer. Durham bee- 
hive coke of average quality is quoted at 27s. 6d. to 30s. 
delivered at the works. It is, however, difficult to pur- 
chase at the former quotation, and exceptionally good 
kinds of furnace coke command more than 30s. 


Manufactured Iron and Steel. 


The absorption of the output of the heavy steel 
branches for war purposes continues to expand, leaving 
less for ordinary needs. An enormous tonnage of steel 
bars for shells is being produced, but not much progress 
is being made in catching up with the demand for high- 
speed steel. At the present time it cannot be turned out 
with sufficient rapidity, and every maker, large or small, 
can get all the work he wants without seeking it. An 





enormous quantity is being consumed in the turning of 
shell, and there is a fairly heavy demand from the Con. 
tinent and the United States. The problem of an insufticient 
supply of tungsten is a serious one, and it is predicted 
that it will become still more acute in the near future, 
Little has occurred to mitigate the handicap which many. 
facturers are suffering owing to the scarcity of labour 
and raw material and the erratic state of transport whether 
by sea or land. There is not much business being done jn 
the steel rail trade, but in sympathy with the genera] 
strength of the steel market prices show no abatenent 
from their former strength. A certain amount of business 
is passing in relatively small lots, but big orders are fo, 
Not a few of the manufacturers are perturbed at {he 
growing severity of competition by Colonial works, and 
it is very noticeable in this connection that nearly all {he 
recent orders for any important quantity of rails have boon 
annexed by steel mills in India, to the disappointmen;| of 
British makers. It is reported this week that an order 
for South Africa for 55,000 tons has been divided between 
two of the leading steel works in Canada at a price nearly 
£2 a ton below the figure named by North-East Coast 
manufacturers, but an order for rails for the Great Indian 
Peninsular Railway has within the last few days been 
taken by Bolckow, Vaughan and Co., Middlesbrowg), 
The finished iron works generally are well employed, |) uit 
the output is greatly interfered with through the short:ve 
of labour. The shipments of manufactured iron’ from 
the Cleveland district during April amounted to 11,443 
tons, 5124 tons of which went foreign and 6519 tons to 
home customers, and those of steel to 26,351 tons, of 
which 23,913 tons went abroad and 2438 tons coastwi-e. 
India took 11,260 tons and France was the next }est 
customer with no less than 7485 tons. To the Argentine 
4791 tons were sent and to Natal 2770 tons. The following 
are the principal market quotations :—Common iron 
bars, £9 10s. to £9 12s. 6d.; best bars, £9 17s. 6d. to £10; 
best best bars, £10 5s. to £10 7s. 6d.; packing iron, £7 10) 
iron ship angles, £9 10s.; iron ship plates, £9 10s.; iron girder 
plates, £9; iron ship and girder rivets, £11 10s.; steel bars, 
basic, £9 10s.; steel bars, Siemens, £9 10s.; steel ship plates, 
£9 10s.; steel boiler plates, £10 10s.; steel ship angles, £9 5s.; 
steel sheets, singles, £10 15s. to £10 17s. 6d.; steel sheets, 
doubles, £11 to £1] 2s. 6d.; steel joists, £9 7s. 6d.; steel 
hoops, £9 to £9 2s. 6d.; steel strip, £8 10s. to £8 12s. 6d. 
all less the usual 24 per cent. Cast iron pipes, I fin. to 
2hin., £6 10s. to £6 15s.; 3in. to 4in., £5 17s. 6d. to £6; Sin. 
to 8in., £5 12s. 6d. to £5 15s.; 10in. to 16in., £5 15s.; 18in. 
to 24in., £5 15s.; cast iron columns, plain, £7 7s. 6d. to 
£7 12s. 6d.; floor plates, £3 10s. to £3 12s. 6d.—f.o.r. at 
makers’ works. 





Shipbuilding and Engineering. 

With nearly every yard on the North-East 
Coast closely engaged on Government contracts of one 
description or another, the amount of work accomplished 
on mercantile vessels during the past month has been 
comparatively small. So far this year only about 40 
merchant ships of all descriptions have been launched 
on the Tyne, Wear and Tees, and at the Hartlepools, 
as compared with 75 vessels during the same period oi 
last year, and, given a continuance of the war, the launching 
returns of the next few months are likely to indicate a 
still more marked falling-off. Few new mercantile 
contracts are being booked, and inquiry for new tonnage 
is not being stimulated by the recent further advances 
in the prices of steel. Indeed, some firms are declining 
to quote for the construction of merchant steamers at all 
at the present time. The number and monetary value of 
vessels required for warlike purposes now being rushed 
through the various stages of construction and completion 
on the North-East Coast are proving a revelation even 
to those who prior to the outbreak of war were in a position 
to gauge the country’s warship building capacity. The 
various branches of the engineering trade are working 
at high pressure, and the problem of how to secure more 
skilled and semi-skilled workers is gradually being solved 
by the Armaments Committee in conjunction with War- 
office representatives. 


The Coal Trade. 


Business in the Northern coal market rules 
extremely slack. The continued scarcity of prompt 
tonnage is causing considerable anxiety to producers, 
and this week supplies of almost every description have 
been freely offered, sellers offering substantial concessions 
without, however, inducing operators to come forward. 
There is the old-time large demand coming from outside, 
but which it is impossible to satisfy out of the present 
production. Merchants are naturally looking both ways 
—at coal prices, on the one hand, and freights on the other 
—and are awaiting developments. Uncertainty and doubt 
still prevail regarding coals for Sweden being held as 
contraband by Germany. Enlightenment on the situation 
is much desired, but this apparently must be waited for. 
Meanwhile, to calculate on the Germans doing what they 
please is apparently, from all appearances, the best thing 
to do, though this does not give much satisfaction to any- 
one who is perturbed. Some people see in the German 
antipathy to coal going into Sweden a desire to prevent 
Russia getting anything. Shipments to Holland have 
been resumed. Collieries producing steam coal are not 
so strongly pressed for supplies as a short time ago, but 
outputs are going away freely. The local demand for 
industrial consumption is well maintained, but, generally 
speaking, works have no great difficulty in obtaining ample 
supplies ; indeed, in some cases reserve stocks are being 
accumulated. Best gas coals move off steadily ; secondary 
gas are quiet and easier. Coking coals are also weakly 
held, but bunkers remain steady. Foundry and gas coke 
are both in good demand and firmly held. Quotations 
for prompt coals are as follows :—Northumberlands : 
Best Blyths, 26s. to 27s.; second Blyths, 24s.; best smalls, 
l6s. 6d. to 17s.; households, 27s. to 28s.; bunkers, 20s. 
to 22s.; Tyne prime steams, 26s. 6d. to 27s. 6d.; Tyne 
second steams, 25s.; special smalls, 16s. 6d. to 17s. 6d., 
ordinary smalls, 14s. 6d. to 15s. Durhams: Best gas, 
23s. 6d.; second gas, 21s. 6d. to 22s.; special Wear gas, 
24s.; smithy, 23s.; coking unscreened, 23s. to 24s.; coking 
smalls, 22s. to 23s.; ordinary bunkers, 23s.; best bunkers, 
24s.; foundry coke, 37s. 6d. to 40s.; furnace coke, 32s. 6d. 
to 35s.; gas coke, 19s. to 20s. 
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SHEFFIELD. 
(From our own Correspondent.) 


New Colliery’s Success. 


CERTAINLY one of the most interesting events in 
this district during the week has been the reaching of coal 
at Rossington, near Doncaster. The Rossington Main 
Colliery Company has been conducting sinking operations 
for rather more than two years, and at the shareholders’ 
necting, in Sheffield, about six weeks since, the chairman, 
Lord Aberconway, said: ‘Coal ought to be reached very 
soon. We cannot tell,”’ he added, *‘ exactly how much 
further the pit will have to go, but Mr. Maurice Deacon, 
who is well acquainted with the strata, believes that we 
will reach coal about the latter end of April or the begin- 
ning of May.” The forecast thus made by Mr. Deacon, 
who is the managing director of the company, proved to 
be remarkably accurate, for on the 3rd inst, what, I under- 
stand, is the Barnsley seam, was reached in the afternoon. 
At the time that Lord Aberconway made the statement 
quoted the depth of No. 1 shaft was 831 yards and Nc. 2 
shaft 556 yards, but by Monday last the depth of the former 
was about 880 yards, or about 90ft. deeper than the point 
at which it had been anticipated that the Barnsley seam 
would be reached. The coal is of a splendid quality, with 
a seam-thickness of 7}ft. Of course, very much remains 
to be done yet, but, if all goes well, the shaft pillar should 
be headed through by December or January next, when the 
colliery would be opened out and coal put upon the 
market. In the meantime work on No. 2 shaft will be 
expedited, so that matters at that point will be advanced 
in plenty of time to aid in the development of the enter- 
prise. The colliery site consists of about 105 acres of 
freehold land, beside a village site of considerably over 
80 acres. The company has 8300 acres of land secured 
under leases ranging from seventy-five years down to fifty- 
five years, and the Barnsley seam comprised in these 
Jeases should allow of the colliery being worked for a period 
of almost eighty years on the basis of an annual output 
of 1,000,000 tons, though the management is putting down 
a plant which will be ultimately capable of assuring a 
daily output of from 5000 to 6000 tons. The winding 
plant, which includes two high-pressure horizontal engines 
with conical drums operated by Lancashire boilers, has 
been already installed, the two shafts are each of 20ft. 
diameter in the clear, and a large electrical generating 
station has been erected for the surface machinery. At 
Edlington, which is the nearest working to the Rossington 
pits, the Barnsley seam was reached at a depth of 905 
yards in the downcast and 16 yards less in the upcast 
shaft, but at other places in the district the sinking was 
not nearly so deep. For instance, coal was reached at 
Askern at 568 yards, at Bullcroft 662ft, at Brodsworth 
595, and at Bentley at 623 yards. 


The Labour Problem. 


The Rossington Main Colliery Company, which 
is the joint enterprise of the armament firm of John Brown 
and Co., and of the Sheepbridge Coal and Lron Company, 
was registered in July, 1911. In all the phases of the work 
operations have been carried on with very few hindrances, 
except those connected with the shortage of labour and 
faults with the tubbing, though water difficulties have not 
been nearly so great as was the case with the Thorne and 
Bullcroft collieries in the same neighbourhood. As to 
labour, however, months ago Lord Aberconway, who, as 
chairman of John Brown and Co., knows the intricacies 
of the problem thoroughly, foresaw difficulties which, in 
the very nature of things, are accentuated just now By 
the end of the year Europe may be at peace again, of course, 
and the labour position will be less acute, though it must 
be remembered that long before the war commenced—a 
year or so ago, in fact—Lord Aberconway himself declared 
that he could place a thousand extra men in the South 
Yorkshire Collieries at once, and matters have steadily 
gone worse since then. Against this, however, is the fact 
that new collieries, such as the Rossington, are always 
attractive to miners, and, in this instance, the place is 
made more so by a model village of 700 or 800 houses 
with an institute, places of amusement, and a large co- 
operative stores, which the company is erecting for the 
workpeople. 


Organising the Output. 


Since my previous letter a considerable advance 
has been made in the direction of organising the output 
of munitions of war. The spirit of the Central Committee 
in London has been caught, and at a meeting at the 
Cutlers’ Hall, under the chairmanship of Col. Hughes, C.B., 
President of the Chamber of Commerce, there was an un- 
mistakeable earnestness about the proceedings. It was 
an important gathering at which all the great armament 
and other steel firms in the Sheffield district were repre- 
sented, and as the outcome a General Executive Committee 
was elected, including the Lord Mayor, Councillor O. C. 
Wilson ; the Master Cutler, Mr. W. H. Ellis, of John Brown 
and Co.; Professor Ripper, Sheftield University ; and a 
representative of each of the following firms :—Vickers, 
Limited ; Cammell, Laird; Hadfields, Limited ; Thos. 
Firth and Son ; Steel, Leech and Tozer ; Brown, Bayley’s 
Steel Works; Brightside Foundry and Engineering 
Company ; W. T. Flather, Limited ; Samuel Osborn and 
Co.; Davy Brothers, Limited; Edgar Allen and Co. ; 
Seebohm and Dieckstahl ; William Jessop and Sons ; 
Sir Joseph Jonas, Colver and Co.; Cravens, Limited ; 
James Dixon and Sons; Easterbrook, Allcard and Co. ; 
Ambrose, Shardlow and Co.; Hattersley and Davidson ; 
and Thomas A. Ashton and Co. In addition a Joint Com- 
mittee was arranged, consisting of nine representatives of 
the employers and nine of the employees. Those selected 
for the former were the Master Cutler (John Brown and 
Co.) and Messrs. W. Clark, Vickers, and J. M. Allan, 
Cammell’s; Major Clarke, Hadfield’s; Messrs. F. C. 
Fairholm, Thos. Firth and Sons; Arthur Balfour, Seebohm 
and Dieckstahl ; A. J. Capron, Davy Brothers ; Lennox 
Dixon, James Dixon and Sons; and S. Osborn, Samuel 
Osborn and Sons. The employees represent the Associated 
Society of Engineers, Steam Engine-makers, Associated 
Patternmakers, Boilermakers, United Machine Workers, 
National Amalgamated Union of Labour, National Union 
of Railwaymen and the Friendly Society of Ironfounders. 





Round the Works. 


Some few weeks back I mentioned that makers 
of twist drills and files were in some cases meeting the 
difficulty of shipment to Russia by means of the parcels 
post. Naturally such a method costs more but, taking 
into account vexatious delays in transit and high freight 
charges, the extra money paid for parcels post is considered 
very well expended, for the goods ‘“‘ get there’ without 
any worry or undue delay. Since then I have heard of 
one firm which is said to be sending off very large quan- 
tities of high-speed steel products to Russia by this means. 
The goods are done up into a number of comparatively 
small parcels and despatched through the Post-office with 
very satisfactory results. The demand for ordinary 
crucible steel has much improved of late, but the heavy 
demands upon makers of high-speed steel are very far 
from being met, and this state of things must continue 
until the market has a much freer supply of tungsten. It 
is really high time that some of the promises made in that 
direction were redeemed, for the more rapid output of 
munitions of war depends very seriously upon the pro- 
duction of high-speed steel in sufficient quantities for the 
manufacture of tools used in the process. In saws, twist 
drills and other tools there is a fair volume of general 
trade, but, from what I gather, oversea orders thrust upon 
firms here are sometimes booked with very little prospect 
of execution, except at a quite remote date. Rolling mill 
owners here advanced their charges for rolling rods as 
from Saturday last, the discount from the list rates being 
reduced 10 per cent. New business booked includes steel 
for Rangoon, Brazil and Delagoa Bay ; sheep shears for 
Algoa Bay ; tools for Manila, Rangoon and Buenos Aires ; 
cutlery for St. John’s and Rio de Janeiro; hammers for 
Brazil and saws for Bombay. Several manufacturers here 
are turning out a new chrome steel, which appears to be 
growing in favour with cutlery firms for the making of 
table knives, which retain their polished surface by simply 
dipping them into hot water and will not stain, however 
severe the test. The suspension of shipping to Holland 
rather badly hit a section of Sheftield’s export trade, but 
now that Archangel is open again the heavy volume of 
shipments in that direction will make up for the loss. 
Australia and the Far East are ordering rather more freely 
now ; but for most firms the opportunity of executing 
anything but direct or indirect war material is being 
steadily narrowed down. 


Pig Iron and Billets. 


The market for pig iron is displaying an easier 
tendency, though it is quite probable that this movement 
will prove to be short-lived, everything pointing to a revival 
of firmness later on. Except for special makes for arma- 
ment purposes, which are round about 132s. delivered, 
West Coast hematite iron has given ground in price, being 
now quoted certainly no higher than 122s. for Bessemer 
mixed numbers, with few actual buyers about. East 
Coast hematite iron, too, has lost a good deal of its firmness, 
and, whilst some makers still demand 111s. 3d. for mixed 
numbers delivered Sheffield, there have been sales as low 
as 108s. 3d. In common irons, Derbyshire makes show 
practically no change in values. Foundry is mentioned 
between 70s. and 72s., and forge at about the lower figure. 
Lincolnshire forge is quoted about 73s. 8d., foundry 75s. 8d. 
and basic 77s. 8d., these figures relating to Sheffield de- 
livery. The South Yorkshire Bar Iron Association met 
this week, but decided to make no change in price, which 
therefore remains on the basis of £9 15s. per ton, less 
discount. The semi-finished steel market maintains its 
firmness—in fact, there seems no relief yet from the scarcity 
of billets. A certain tonnage is coming from America 
and consumers are buying it, but this source of supply is 
not nearly so free as some would like to see it. The 
pressure is felt most, perhaps, in basic billets, the quota- 
tion of which has advanced another 10s., bringing the 
price of hard qualities to £9 and soft to £8 10s., which are, 
of course, record figures for this class of material. Basic 
ingots have risen in sympathy. Acid billets are a hard 
market, though the quotations appear to be little changed. 
For Bessemers, £10 5s. to £10 10s. is asked and for Siemens, 
£10 15s. to £11, with from 20s. to 25s. more demanded for 
special qualities of the latter. 


Swedish Pig and Bar Iron. 


In whichever direction one looks stocks of raw 
material in consumers’, merchants’, and even makers’ 
hands are remarkably low—lower, perhaps, than they have 
ever been—and in view of existing conditions there is 
little probability of these flimsy reserves being added to, 
at all events to any appreciable extent. In nothing is this 
so pronounced as in Swedish pig and bar iron. For 
one thing the output in Sweden has been very greatly 
restricted for a long time past—certainly for as far back 
as the beginning of the war—through a partial failure 
of the water supply there for power purposes, and for the 
conveyance to this country of the available tonnage there 
have been difficulties in shipment. Occasionally ship- 
ments have been quite good, but generally they have been 
marked by considerable irregularity. Swedish pig 
is, of course, an important raw material in armament 
works, and makers have found large markets in Germany 
and Russia. The British Government, however, is quite 
unlikely to have overlooked the importance of maintaining 
as adequate a*supply as possible and importers here are 
fully alert to the situation, so that, although stocks may 
be low, immediate requirements will probably be well 
looked after. There has, in fact, I believe, been a kind of 
stocktaking in order to ascertain exactly how matters 
stand, though it might be indiscreet to say much more 
about that point just now. In the meantime the market 
is no higher than one might have anticipated in the 
circumstances, though at £8 per ton Swedish pig iron 
stands at 25s. above what may be regarded as the normal 
figure, but bars for crucible steel-making have risen in 
value during the past week or so to the extent of £2. For 
all kinds of finished steel manufacturers ask, and are able 
to obtain, very high figures. One of the features of the 
steel trade here is the amount of material going to Italy, 
most of it on Government account. 


Fuels. 


On the whole the steam coal market keeps fairly 
steady, but there appears to be a somewhat irregular 





tendency in evidence here and there. This is largely due 
to the varying demand for shipment at the Humber ports, 
and the equally varying supply of carrying tonnage. 
Business with the Mersey keeps quite active for coast- 
wise and bunker trade. There is no change in the lccal 
demand, but works can now obtain ample supplies without 
any difficulty, especially as regards steam cobbles. The 
market for small fuels keeps very strong. Collieries have 
a large number of orders on the books, and there is only 
a comparatively small tonnage offered on the open market. 
A number of contracts will expire at the end of June, and 
renewals will be at what are at present open market 
prices, the advances, as I pointed out a week ago, being 
from 5s. 6d. to 6s. 6d. per ton. Current quotations for 
steam coal are per ton at pits as follows :—Best South 
Yorkshire hards, 22s. 6d. to 23s. 6d.; best Derbyshire 
hards, 20s. to 22s. ; second quality, 17s. to 18s. 6d. ; steam 
cobbles, 16s. to 16s. 6d.; steam nuts, 17s. to 18s. Blast 
furnace coke is now about 25s. per ton at ovens. 








SCOTLAND. 
(From our own Correspondent.) 


War and Trade. 


A LARGE proportion of the business which is 
being carried through in trade circles, in the West of 
Scotland particularly, continues to be done on Government 
account. Although outputs as a rule have been as heavy 
as the supply of labour and materials would permit, it 
has been felt for some time back that something could be 
done to increase the rate of production. In furtherance 
of this idea a meeting was held in Glasgow during the past 
week for the purpose of discussing the formation of a 
Munitions of War Committee for the Clyde area. The 
meeting was attended by representatives of the Admiralty, 
the War-office, the Home-office, the Labour Exchanges, 
and the various trade unions affected. At the outset the 
Lord Provost said that he had had suggestions from the 
Admiralty and the War-office to form a joint committee 
for the purpose of ensuring the utmost output of munitions 
of war in the Clyde district. After remarks from Captain 
Bartelot and Captain Creed, representing the Admiralty 
and War-office respectively, it was proposed that a com- 
mittee be formed. Mr. W. B. Sharp, the boilermakers’ 
representative, in seconding, said that he knew that a 
certain section of the men were not doing their best, but 
they, as labour representatives, were going to kill or cure 
that type of workman. They could not do that, however, 
without the co-operation of the employers. They were 
going to bring cases before the committee which he hoped 
would lead to an improved state of things in the future. 
Better organisation was what was required and he thought 
that would be hastened by the new committee. The 
motion was adopted and a committee was appointed. In 
the meantime the general position of affairs shows little 
alteration. Works are proceeding at high pressure and 
only an increase in the labour supply can affect outputs 
to any appreciable extent. In view of the unabated 
demand for war materials, ordinary business is, of course, 
very much curtailed, but it is surprising, nevertheless, to 
note the volume of usual orders which is being placed. 
Owing to the high prices prevailing at present there is, 
however, an inclination on the part of most consumers 
to reduce their transactions to the utmost limit, lest they 
should find themselves with full hands at the top of a 
weakening market. So far as can be seen, nothing is 
likely to occur to raise values to a higher level, although 
it is often the unexpected that happens. Everything 
seems to point to steady markets with the possibility of 
slight concessions when favourable specifications are 
presented. Coal does not look like going much higher, 
and the imports of American raw and finished materials 
will have the effect of keeping the home markets within 
bounds. Unless a sudden and unlocked for expansion in 
export business develops markets are likely to remain 
steady at the current rate of prices. 


Clyde Shipbuilding. 


There has been a large reduction in mercantile 
shipbuilding during the past month compared with 
preceding years, the total tonnage launched amounting to 
7480 tons, compared with 58,000 tons in April, 1914, 
while the total for the four months amounts to 114,183 
tons against 153,985 tons in the same period in 1914. 
The substitution of naval work for mercantile and the in- 
creased costs of production are almost wholly responsible 
for this falling off in the placing of orders for merchant 
vessels. Up till the end of March the output of merchant 
vessels was well maintained, and the total for the quarter 
was actually in excess of the corresponding three months 
in 1914. Conditions are now changed, however, and, as 
merchant vessels are completed, their places are being 
taken much more frequently by naval than by mercantile 
work. Again, the larger number of the vessels booked 
previous to the war have now been launched, and none of 
those ordered in the slight boom of the autumn have yet 
reached the launching stage. Hence a falling off about 
this time was inevitable. While it is probable that a few 
contracts were placed in April, not one was reported, and 
the prospects of a revival of mercantile activity before 
there is a radical change in the war situation are not bright. 
Of course, the returns for April bear no relation to the 
actual work on hand as the yards continue very busy on 
Admiralty contracts. 


Clyde Yard Changes Hands. 


The shipbuilding business of Messrs. Robert 
Duncan and Co., one of the oldest firms on the Clyde, has 
been taken over by Russel and Co., Limited, Port 
Glasgow, as a going concern. 


Wages and Labour. 


The wages’ question continues to demand 
considerable attention and further decisions were an- 
nounced during the week. Sir George Askwith heard 
representatives from the Amalgamated Society of Engineers 
and of the employers concerned in the strike of engineers 
in the works of the Turkey Red companies in the Vale of 
Leven. The engineers have been on strike owing to the 
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refusal of the employers to pay the war bonus recently 
granted to the engineers in the Clyde district. After 
hearing the arguments advanced on both sides, Sir George 
Askwith decided in favour of the men. The representa- 
tives of the employers then announced that they would 
pay not only the war bonus but they would also grant 
the men an additional farthing an hour, in order to bring 
their ordinary rate into line with that paid in other Clyde 
districts. The new rate will therefore be 9}d. per hour. 
As a result of the report by Mr. John M. MacLeod, C.A., 
Glasgow, to the joint secretaries of the Board of Concilia- 
tion between the owners of the blastfurnaces in Scotland 
and the blastfurnacemen as to the price of Scotch pig-iron 
warrants in the Glasgow market for the months of Febru- 
ary, March and April, there is an increase of 10 per cent. 
in the wages of the workmen. In addition to the firms 
engaged in the coasting trade from Glasgow, who agreed 
last week to pay an extra war bonus of 5s. per week, four 
other firms have now done so. The men were already 
receiving a war bonus of 7s. 6d. per week, and, along with 
the extra grant, their wages will be £2 5s. per week. The 
additional bonus of 5s., unlike the first bonus, will be 
paid to a crew standing by during the overhaul of a vessel. 
The men employed on the coasting vessels sailing from 
the port are either members of the National Sailors’ and 
Firemen’s Union or of the British Seafarers’ Union. The 
question of labour is also a very pressing one, and various 
suggestions have been advanced. The supply available 
could be fully utilised. At a meeting of the Broxburn 
branch of the Scottish Shale Miners’ Association Mr. Robert 
Simpson, shale miners’ agent, intimated that a representa- 
tive of the Broxburn Oil Company had stated that the 
company at present was not getting sufficient quantities 
of shale for its requirements owing to the scarcity of labour, 
and if the shortage continued it would have to put out of 
use one of the retorts, the effect of which would be that a 
considerable number of miners would be thrown out of 
work. To avoid this it was proposed that each man 
should work one hour extra on two days per week and 
oncost workers paid by the shift should receive payment 
pro rata for extra time. The men agreed to carry out 
the proposal. 


Pig Iron. 


The number of furnaces in blast in Scotland at 
present is seventy-two, one more than in the preceding 
week and the same as in the corresponding period last 
year. Makers of Scotch pig iron are not inclined to sell 
except at current quotations, and, consequently, they are 
only booking small quantities, which consumers are pur- 
chasing against urgent requirements. Hematite iron is 
particularly strong and large quantities are changing hands. 
Business in the Glasgow pig-iron warrant market during 
the past week has been irregular, but prices have not 
fluctuated to the same extent as in the preceding week. 
Cleveland iron closed at 65s. 5$d. per ton cash buyers 
compared with 65s. 84d. in the previous week. The 
total turnover amounted to 21,500 tons. Warrant stores 
increased by 3982 tons in the course of the week and now 
stand at 142,207 tons, compared with 95,440 tons in the 
corresponding period of 1914. 


Quotations. 


The prices of Scotch makers’ iron are as follows :— 
Monkland is quoted f.a.s. at Glasgow, No. 1, 80s. 6d.; 
No. 3, 79s. ; Govan, No. 1, 79s.; No. 3, 77s. 6d.; Carn- 
broe, No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 85s. 6d. ; 
No. 3, 80s. 6d.; Gartsherrie, Summerlee, Calder and 
Langloan, Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock at Ar- 
drossan, No. 1, 86s.; No. 3, 8ls.; Eglinton at Ardrossan 
or Troon, No. 1, 80s. ; No. 3, 79s. ; Dalmellington at Ayr, 
No. 1, 8ls.; No. 3, 79s.; Shotts at Leith, No. 1, 85s. ; 
No. 3, 80s.; Carron at Leith, No. 1, 86s.; No. 3, 81s. 
per ton. 


Finished Iron and Steel. 


Great activity still prevails in the finished iron 
and steel trades. Steelmakers report that works are 
actively employed and considerable pressure still exists 
for delivery of war materials. Specifications for sections 
and light plates are plentiful, but heavy plate specifications 
for general mercantile work are scarce. Prices remain 
firm owing to the high cost of raw materials and this is 
having the effect of limiting sales, buyers contenting 
themselves with placing their immediate necessities. The 
export demand shows no signs of expansion. Black-sheet 
makers are producing large quantities of the heavy gauges 
to meet home requirements, which show no inclination 
to diminish, but scarcity of labour and irregular arrivals 
of raw materials are restricting outputs to some extent. 
Export inquiries have improved of late but it cannot be 
said that actual business has correspondingly increased. 
The poor position of the galvanised sheet trade is reflected 
in the demand for the lighter gauges, which is compara- 
tively poor. Shortage of labour and in some cases a 
scarcity of steel billets continue to curtail outputs in the 
malleable iron trade. The works are running as fully as 
circumstances will permit, and large quantities of iron 
and steel bars are being produced. A _ considerable 
quantity of the output appears to be against old contracts 
at much lower prices than makers can accept now, but, at 
the same time, a fair amount of new business is booked 
from time to time, and while some producers are in a 
position to secure £9 10s. per ton, less 5 per cent. for crown 
bars for home delivery, others have to be content with 
considerably less. A good home trade is being done by 
wrought iron and steel tube makers, but the export 
demand continues unsatisfactory. 


Coal. 

The coal market in Scotland is somewhat quieter 
and, although there is little or no change in prices, the 
tendency is a trifle easier. Considerably more coal is 
being put on the market than was the case a month ago, 
and, with the household demand lessened to a great extent 
owing to the milder weather and the diminished require- 
ments at the gasworks, it remains to be seen whether the 
export demand will absorb the surplus. The railway 
facilities are improving, too, and the scarcity of waggons 
is not so pronounced. The best qualities of round coal 
are still fairly firm but secondary sorts are easier, while 
washed produce, which is more plentiful, shows a decline 


in price from the preceding week. Shipments continue 
satisfactory and the aggregate returns for the past week 
amounted to 244,641 tons, compared with 242,639 in the 
preceding week and 338,988 tons in the corresponding 
week of last year. Ell coal is quoted f.o.b. at Glasgow, 
20s. to 20s. 6d.; splint, 19s. to 26s. 6d.; navigations, 
22s. to 24s. 6d.; steams, 17s. 6d. to 19s.; treble nuts, 
18s. 9d. to 19s. 6d.; doubles, 18s. 6d. to 19s.: singles, 
18s. to 18s. 6d.; best screened navigation coal f.o.b. at 
Methil or Burntisland, 25s. to 26s. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 


DurinG the past week the steam coal trade has 
displayed a certain amount of listlessness, and yet, at the 
same time, gradually increasing strength is displayed. 
The listlessness in evidence is a condition which frequently 
is apparent in the early days of the month, when exporters 
content with having got away their previous month’s 
quantities feel that they can wait a little before troubling 
much about the current mhonth’s shipments. It is, how- 
ever, unlikely that this quietness will prevail long, as May 
is a short month, with the holidays coming on, and with 
the Admiralty authorities shipping heavily and making 
sure of lifting large quantities in the early part, the 
average merchant will probably find things awkward 
towards the second half of the month in trying to secure 
his requirements. The outlook is certainly very pro- 
mising from the seller’s point of view, but, after all, the 
tonnage question is the most important factor. If 
steamers come along in anything like the number expected 
very strong conditions will prevail. Since last week, 
however, chartering has fallen off rather, and owners, 
finding that there is not so much tonnage coming along, 
are inclined to hold off the market and are indicating high 
freight rates. Apart, however, from the amount of 
unchartered steamers about, merchants have taken up a 
very considerable quantity of boats for loading this week 
and next, so that there should be renewed pressure for coal 
supplies. The inquiry also is expanding. Apart from the 
heavy requirements of the British Admiralty and our 
Allies, demands are about for Admiralty qualities for the 
Greek Government and by other buyers, and the period 
generally mentioned for delivery is June, July and August. 
It is, however, impossible for all buyers to secure Admiralty 
quality steams. There will, consequently, be a bigger 
call upon leading Monmouthshires, which are already very 
well sold, so that there is comparatively little scope for 
much fresh business in these coals. Tenders go in next 
week for 30,000 tons of Monmouthshire large, this being 
for early shipment, for the French State Railways. This 
quantity is, however, insignificant when compared with 
the shipments which are regularly being made to France 
for railway and other purposes. There is also an inquiry 
for both large and small coals of the Monmouthshire class 
for the North of Spain Railways. 


Foreign Coal Exports. 


The unfavourable tonnage position last week 
was, no doubt, the cause of shipments from South Wales 
ports showing a falling off as compared with the preceding 
weeks. Foreign exports last week only amounted to 
387,000 tons odd from Cardiff, Newport, Swansea and 
Port Talbot, this total comparing with rather more than 
500,000 in the corresponding period of last year. Cardiff 
dispatched 227,000 tons odd, which was 92,500 tons short 
of the total twelve months ago. The principal shipments 
were 22,750 tons to Buenos Aires, 20,793 tons to Bizerta, 
15,000 tons odd to Lisbon, and rather more than 11,000 
tons to Rouen. Newport relatively did fairly well and 
sent away 72,468 tons, this being only 9500 tons less than 
a year ago. From Swansea shipments totalled 60,500 
tons, which was a few hundred tons better than for the 
corresponding period of last year. Rouen took nearly 
12,000 tons. Port Talbot did not figure well at all and 
only exported 26,955 tons, the return being 21,623 tons 
down on the total for the same period last year. 


Labour Items. 


So far as the coalfield is concerned there has been 
an entire absence of anything noteworthy in so far as 
labour questions are concerned. The chief question of 
the miners’ war bonus is being dealt with in London and 
is now in the hands of the Prime Minister, whose decision 
is awaited with interest. It is remarkable how little, 
however, has the commercial element been concerned 
with regard to this matter. Even during the most critical 
phases of the negotiations the subject hardly was heard 
of on the Exchange, this being undoubtedly due to the 
feeling that under no circumstances at this period would 
a stoppage of work in the coalfield be tolerated, and conse- 
quently there would be no interruption of trade. Under 
normal circumstances conditions such as have been passed 
through recently would have affected business very 
considerably, but this has not been the case. Naturally 
colliery owners and those who are shareholders are in- 
terested, as the concession of the miners’ full demands 
means the wiping out of all profits in the case of many 
undertakings where the margin of successful working is 
extremely narrow. Work on the docks has been better 
lately, there having been a greater flow of imports, but 
in the dry dock and engineering industry there has not 
been quite so much activity. The position with regard to 
labour is still far from satisfactory, and there is consider- 
able delay in the execution of Government work. One 
leading dry dock manager informed me on Tuesday that 
some men wanted a day and a half’s pay for a day’s work, 





and even then were not prepared to put in a proper day’s 
work. The dispute with the fitters remains unsettled. 
At the last conference the engineers employed at Cardiff, 
Newport, Swansea, Barry, Port Talbot, and Avonmouth 
were offered a 4s. a week advance, but, on being put to the 
men this was rejected by 537 votes to 157 votes. The men 
originally asked for an increase of 15s. a week, but this 
was modified and they put forward alternative proposals 
that 50s. a week—5s. a week advance—should be paid, 





with a reduction of hours to 47 for inside hands for six 





months in the year or 53s. a week without any alteration 
in the hours. One of the men’s leaders said the rejection 
of the employers’ offer did not mean a strike. The men, 
however, refused to work overtime until terms were made, 
The wages at Newcastle were, he said, 45s. 6d., and at 
Woolwich 47s. on Government work, while the Cardiff 
offer of 4s. would make 49s., but the work at Newcastle 
and Woolwich was regular, with any amount of overtime, 
so that the men’s earnings ran up to £5 and £6 per week, 
The work in South Wales, however, was casual, and for 
this reason the men should be paid better than in other 
districts. The employers’ view, however, is that the 
conditions of repair work here are similar to those in the 
North, and work had not been casual during the past 
three or four months. The men themselves had made the 
work more casual than it might have been in the ordinary 
way by refusing to work overtime and thus allowing work 
to go away from Cardiff. The claims of the Barry dock 
pilots for a revision of their tariff has been the subject of 
inquiry by Mr. Lynden Macassey, K.C., who was appointed 
to arbitrate by Sir George Askwith, the chief Industrial 
Commissioner, and his award is now awaited. The demand 
of the men was for an increase in the tariff of 5s. per ship 
and 2s. 6d. on the charges for shifting vessels. A clause 
was also inserted providing that in the case of vessels 1ot 
proceeding to sea within twelve hours of completion of 
loading shipowners should pay the increased rate which 
applies to the shifting of steamers. This clause was 
strongly opposed by shipowners. The men had been 
agitating for a revision in the tariff since 1911, and ulti. 
mately they introduced their new charges last March. 
The shipowners, however, never officially acknowledged 
the new tariff, although, to prevent their ships being held 
up, owners have paid the increased rates, as the men 
threatened to work only for those who did pay. 


New Enterprises. 


The first steamer of a new service between 
Cardiff and New York, instituted by Messrs. Furness, 
Withy and Co., is to arrive at Cardiff towards the end of 
this month, and others will follow as requirements demand. 
The Cardiff Railway Company has now completed nego- 
tiations through its general manager, Colonel C. S. 
Denniss, for the leasing of one of its largest warehouses 
at the Bute Docks to the British-American Tobacco 
Company, Limited, for the storage of unmanufactured 
tobacco. The warehouse consists of six floors and base- 
ment, and will accommodate tobacco to the value of over 
a quarter of a million sterling. The huge works for the 
manufacture of war munitions and high explosives 
now being erected for Messrs. Nobel, between Kidwelly 
and Burry Port, are being pushed on as rapidly as possible 
towards completion, over 1700 men being employed. The 
works will be one of the largest and most complete of the 
kind in the United Kingdom. On Monday last the new 
coke ovens and by-product plant erected by the Ebbw 
Vale Steel and Iron Company at Victoria, Ebbw Vale, was 
opened. The company has for many years manufactured 
coke in ovens of an older type, the gases all being 
consumed in the course of manufacture, but recently a 
large sum of money has been laid out on the installation 
of up-to-date plant to secure the maximum output of 
coke and to preserve the by-products. A further develop- 
ment is that, at the request of the Government, still 
more new plant is to be put down to extract benzol, 
which yields toluol necessary in the production of high 
explosives. The opening ceremony on Monday of the 
plant already erected was performed by the chairman of 
the company, Colonel Sir Charles Allen. The new ovens 
are of the Koppers type and the by-product plant on the 
Koppers patent direct-recovery system. Messrs. Koppers. 
of Sheffield, are erecting the complete installation, which 
is designed to deal with 5650 tons of coal per week and 
produce 4400 tons of coke weekly. There are 100 ovens 
and two storage bunkers, which each take 1000 tons. 
By the method employed it is possible to get between 
9000 and 10,000 cubic feet of gas from 1 ton of coal, with 
by-products of 5 to 6 gallons of tar, 20 lb. of sulphate of 
ammonia and 15 ewt. to 16 ewt. of coke. About one half 
of the gas produced is required for heating the ovens, but 
the remainder can be used for ordinary lighting, heating 
of boilers, &c. The whole of the plant is worked by elec- 
tricity, and in the by-product works a complete duplicate 
plant is provided in case of breakdown. 


Current Business. 

Operations during the past week have by no 
means been on a substantial scale, and as a matter of 
fact activity has shown some diminution for the reason 
that coals, especially of the superior type, are so exceed- 
ingly difficult to arrange. The recovery in the market is 
remarkable, and shows how inherently strong the market 
is, and that only one factor exists to depress it outside 
of what the Admiralty authorities may do, and that is 
the question of tonnage. Last week when steamers were 
scarce there was extreme irregularity in values, and sellers, 
more particularly middlemen, were ready to accept any- 
thing from 5s. to 10s. below the nominal prices ruling, 
but now the market fully justifies the quotations prevailing, 
and in the case of ordinary second Admiralties, these coals 
are practically unobtainable at 35s. How long these 
conditions will last it is difficult to say. The market is 
in a somewhat puzzling state in spite of its firmness. 
Sellers are confident that strong conditions will rule from 
now on to the end of the month and even later. The 
Whitsuntide holidays will affect outputs and assist to 
maintain the market, while there is undoubtedly a good 
deal of tonnage to come along. At the same time the 
recent spurt in activity on the freight market has been 
checked ; thereare not many orders about, more especially 
for the Mediterranean and the westward, and there is 
very little tonnage in excess of requirements offering on 
the market. As a matter of fact, there is quite a lull in 
chartering operations, which while attributable largely 
to the difficulty of securing coals, is not wholly put down 
to this cause. It may be that merchants are holding back 
orders with the object of further depressing freight rates, 
but of this there seems some doubt. Whether this cessa- 
tion of chartering is likely to affect later the strength of 
the market is difficult at the moment to gauge, but so far 
as can be seen coals are likely to continue firm. The 
Admiralty authorities are keeping a very tight grip on all 
coals of Admiralty quality, and there are vessels which 
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have been waiting for about a week for supplies, but the 
Admiralty has declined to release any to enable the 
steamers to load, Nominally ordinary second Admiralties 
stand about 35s., but if the coals could be bought probably 
more than this sum would be obtainable. Dry coals have 
stiffened, and although the demand has been far from brisk 
these descriptions are fairly well stemmed, so that the 
pest qualities are quoted about 37s. to 38s., and ordinary 
sorts about 32s. 6d. to 35s. Monmouthshires have 
tightened up as the scarcity of Admiralty coals inevitably 
means that buyers fall back upon them to satisfy their 
needs. As a consequence, best black veins command 
34s. to 35s., Western Valleys 32s. to 33s. and best Eastern 
Valleys 31s, to 32s. Bituminous coals display no appre- 
ciable movements, while nuts and beans remain firm. 
Small coals are steady without being particularly active, 
although the demand is fair. Values remain very steady 
at 2ls. 6d. to 22s. for best bunkers and up to 19s. for best 
cargo sorts. Coke is unchanged and patent fuel is as firm 
as ever. Makers are not in the position to consider much, 
if any, fresh business before July. Pitwood continues 
steady at 34s. 6d. to 35s. The supplies available are far 
from heavy, but the collieries are well placed and at the 
moment are not pressed to buy. 
LATER. 

The coal market so far as large coals are concerned 
shows very little variation, except that ordinary second 
Admiralties are so scarce that values are placed about 
36s. to 37s., while ordinary large steams are 34s. to 35s. 
Business has quietened down for the reason that large 
coals are so hard to get. Small coals, however, are easier, 
and best bunkers range about 21s. to 21s. 6d., with seconds 
20s. 6d. to 21s. Cargo sorts are steady at from 17s. to 
19s. Pitwood is weaker, mainly owing to the excess of 
9ft. lengths. Values were down to 33s. 6d. to 34s. 


Shipowners’ Offer Declined. 


Recently the Cardiff riggers made demands for 
a revision of their tariff, and the Cardiff and Bristol 
Channel Shipowners’ Association offered them a 10 per 
cent. war bonus, but this offer the men have declined. 
The riggers intend to bring into operation their new terms 
on Saturday. The Penarth riggers and boatmen have 
also put in demands for increased rates and the shipowners 
have decided to make them a similar offer of a 10 per cent. 
war bonus, but it is unlikely that the men will accept it. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 35s.; ordinaries, 34s. 
to 34s. 6d.; best drys, 37s. to 38s.; ordinary drys, 32s. 6d. 
to 35s.; best bunker smalls, 21s. 6d. to 22s.; best ordinaries, 
2s. to 21s. 6d.; cargo smalls, 18s. to 19s.; inferiors, 17s. 
to 18s.; washed smalls, 22s. to 24s.; best Monmouthshire 
black vein large, 34s. 6d. to 35s.; ordinary Western 
Valleys, 32s. to 33s.; best Eastern Valleys, 31s. to 32s.; 
seconds, Eastern Valleys, 30s. to 3ls. Bituminous coal : 
Best households, 29s. to 30s.; good households, 27s. to 
28s.; No. 3 Rhondda large, 29s. to 3ls.; smalls, 23s. to 
24s.; No. 2 Rhondda large, 25s. to 27s.; through, 23s. 
to 24s.; smalls, 20s. to 21s.; best washed nuts, 27s. 6d. 
to 303.; seconds, 25s. to 27s.; best washed peas, 25s. to 
27s.; seconds, 22s. to 24s. Patent fuel, 35s. to 37s. 6d. 
Coke: Special foundry, 43s. to 45s.; good foundry, 38s. 
to 40s.; furnace, 30s. to 32s. Pitwood, ex ship, 34s. 6d. 


to 35s. 


Newport (Mon.). 


Shipments this week have been fairly brisk, 
due to the fact that tonnage has come along so much more 
freely and the market generally is in a healthier condition. 
The tendency of values is consequently towards apprecia- 
tion, but buyers are not booking much ahead and are 
going on the hand-to-mouth principle. Monmouthshire 
coals, however, are meeting with a good demand, especially 
as Admiralty qualities are being taken almost exclusively 
by the -Admiralty. Best black veins are about 34s. to 
35s. and others in proportion, while small coals are very 
steady on the basis of 19s. 6d. for the very best. Patent 
fuel is strong and pitwood steady at 35s. Approximate 
prices :—Steam coal: Best Newport black vein large, 
34s. to 35s.; Western Valleys, 32s. to 33s.; Eastern 
Valleys, 3ls. to 32s.; other sorts, 30s. to 3ls.; best smalls, 
18s. 6d. to 19s. 6d.; seconds, 17s. 6d. to 18s. 6d. Bitu- 
minous coal: Best house, 28s. to 29s.; seconds, 26s. to 
27s. Patent fuel, 35s. to 37s. Pitwood, ex ship, 34s. 6d. 
to 35s. 


Swansea. 


Business has been quiet, with no change of import- 
ance in values. Anthracite coals have been rather slow 
in demand, although smalls have well maintained recent 
figures. Steam coals have also shown very little life, and 
prices remain around last week’s levels. Approximate 
quotations :—Anthracite: Best malting large, 21s. 6d. 
to 23s. net ; second malting large, 19s. 6d. to 20s. 6d. net ; 
big vein large, 16s. to 17s. 3d., less 24 per cent.; red vein 
large, 16s. to 17s. 3d., less 24 per cent.; machine-made 
cobbles, 23s. to 25s. net; French nuts, 22s. 6d. to 24s. 
net ; stove nuts, 22s. 6d. to 23s. 3d. net; beans, 24s. 3d. 
to 25s. net ; machine-made large peas, 15s. 6d. to 16s. 3d. 
net; rubbly culm, 10s. 6d. to 11s. 6d., less 24 per cent.; 
duff, 6s. to 6s. 3d. net. Steam coal: Best large, 28s. to 
30s., less 24 per cent.; seconds, 24s. 6d. to 27s., less 24 per 
cent.; bunkers, 22s. to 23s., less 23 per cent.; smalls, 
i6s. 6d. to 20s., less 24 per cent. Bituminous coal: No. 3 
Rhondda large, 28s. 6d. to 30s., less 24 per cent.; through 
and through, 24s. 6d. to 26s., less 2} per cent.; smalls, 
19s. 6d. to 21s., less 2} per cent. Patent fuel, 32s. to 35s., 
less 24 per cent. 


Swansea Docks Idle. 


On Wednesday coal shipping was entirely brought 
to a stop at Swansea, as the coal tippers came out on 
strike for an increase in pay for night work. The men 
gave notice three months ago of their demands for 3s. a 
night for waiting time, and this notice expired on Tuesday 
night. It was only on Tuesday that representatives of 
the railway companies seriously entered upon.negotiations 
with the men and made an offer to them, which was put 
before them at a mass meeting on Tuesday night, when the 





offer was rejected. Work at the docks actually ceased at 
six o’clock on Tuesday night. About ninety men are 
directly affected, but indirectly the tippers are concerned, 
and the whole of the shipping is at a standstill, there being 
about sixty ships waiting for coals. On Wednesday repre- 
sentatives of the railway companies met the representatives 
of the National Amalgamated Labourers’ Union with a 
view to reaching a settlement. The men were offered 
12} per cent. bonus. At the time of writing the men 
expressed themselves as ready to accept a 15 per cent. 
bonus. Negotiations are proceeding. 


Tin-plates, &c. 


The tin-plate market continues firm, but work 

is irregular. On Monday last several works at Llanelly 
were at a standstill, and over 2000 persons were idle 
owing to a number of firemen coming out on strike, 
contrary to the instructions of the Dockers’ Union to 
which they belong. Their demands were for an increase 
in wages of 5s. to 6s. per day. The employers on Saturday 
last posted up notices that work would not be resumed 
on Monday unless the firemen withdrew the notices they 
had handed in. The strike, however, was short-lived, 
the men agreeing to go back on the old conditions. A 
dispute as to the question of hours at the Upper Forest 
Steel Works bar mill at Morriston has brought about a 
stoppage of steel mills, twelve tin-plate mills and three 
sheet mils, but it is expected that the trouble will soon 
be settled. Otherwise work is proceeding smoothly and 
with briskness at other steel and ironworks, &c., in South 
Wales. The following are the official prices from the 
Swansea Metal Exchange :—Tin-plates, &c.: I.C., 20 
x 14 x 112 sheets, 17s. 9d. to 18s.; I.C., 28 x 20 x 56 
sheets, 18s. 3d. to 18s. 6d.; I.C., 28 x 20 x 112 sheets, 
35s. 9d. to 36s. 3d.; I.C. ternes, 28 x 20 x 112 sheets, 
30s. to 30s. 6d. Galvanised sheets, 24 g., £16 10s. to £17 
per ton. Block tin, £160 10s. per ton cash, £161 15s. per 
ton three months. Copper, £75 17s. 6d. per ton cash, 
£77 2s. 6d. per ton three months. Lead: English, £21 
per ton; Spanish, £20 per ton. Spelter, £68 per ton. 
Iron and steel :—Pig iron: Standard iron, 65s. 14d. 
per ton cash, 65s. 64d. one month; hematite mixed 
numbers, 95s. per ton cash, 95s. 6d. one month ; Middles- 
brough, 65s. 5d. per ton cash, 65s. 10d. one month ; Scotch, 
71s. 6d. per ton cash, 72s. one month. Welsh hematite, 
£5 5s. and upwards; East Coast hematite, nominal ; 
West Coast hematite, nominal. Steel bars: Siemens, 
£7 10s. per ton; Bessemer, £7 10s. per ton. Steel rails, 
heavy sections, £7 12s. 6d. 


Newport Metal Exchange. 


There is very little change on the week in the 
iron and steel trades. The inquiry is well maintained. 
At the bar mills work is good, with a strong forward 
demand, values being firm at the last figures of £7 for 
both qualities. Welsh hematite is scarce and difficult 
to get for early delivery. Quotations are firm at 110s. 
to 115s. Iron ore is nominal around 30s. for best Rubio. 
Rails display no change, values being on the basis of 
£7 10s. to £7 15s. Tin-plates are firm, and on the week 
there is a further advance of 6d. per box, quotations being 
on the basis of 18s. for 20 « 14 and 36s. to 36s. 3d. for 
28 x 20, both Bessemer and Siemens qualities. The 
tendency is to higher values. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 21st. 

THE surprising event of the week was the placing of an order 
by the Pennsylvania Railroad Company for equipment, the 
cost of which will be 20,000,000 dols. The conclusion jumped 
to is that other great railway systems will follow suit. They 
will be financially wise if they do, but they may not ; and they 
may not because there are no pronounced evidences of return 
to normal conditions. Present prices and quotations are on the 
point of advancing. It is the unexpected that always happens 
in American trade. One source of the optimistic feeling is a 
week of feverish activity in industrial stocks. Steel makers and 
manufacturers of equipment have offered their most inviting 
terms to railroads to inaugurate replenishment of equipment, 
but so far to no purpose. Negotiations are pending for 10,000 
cars, which will call for 110,000 tons of steel. The steel mills 
are operating at about 70 per cent. capacity. Manufacturers 
of agricultural implements underestimated the demand for 
implement steel, and are now expanding their contracts. The auto- 
mobile industry was never more active, and very heavy demands 
are being rushed to the mills. European war requirements 
are assuming extraordinary proportions, and contracts of almost 
incredible magnitude are announced. Large sums of money 
are being expended at much risk as to ultimate return on expan- 
sion of capacity. Railroads up to to-day, except the Pennsyl- 
vania Railroad, remain out of the market. With all the domestic 
inactivity there is a strong undertone of confidence. The 
National City Bank has established a network of branches in 
the West Indies, in Cuba, Chili, Brazil and the Argentine. The 
demand for copper is so pressing, even under maximum activity 
at existing producing mines, that 17 to 19 for Lake and 17 for 
electrolytic are regarded as market quotations only for to-day. 
Producing capacity is steadily increasing, but the increase 
as refined copper will not be available before three months. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Tue Roya InstirutTion or Great Britatn.—Albemarle- 
street, Piccadilly, W. The evening discourse will be delivered 
by Prof. O. W. Richardson, F.R.S. The subject is ‘“‘ Electrons 
and Heat.” At 9 p.m. 

THE Junior INSTITUTION OF ENGINEERS.—At 39, Victoria- 
street, Westminster. Informal discussion. 8 p.m. 


SATURDAY, MAY 8ru. 


THE INSTITUTION OF MUNICIPAL AND CoUNTY ENGINEERS. 
—Meeting to be held in the North-Eastern District at Scar- 
borough. A paper entitled ‘‘ Catering for the Wants of the 
Holiday Maker,”’ by Mr. Harry W. Smith, will be taken as 
rei Any discussion thereon may take place at the close of 
the meeting after the various works have been inspected. 
10.15 a.m. 10.45 a.m.: Inspection of Spa improvements, 
beach bungalows, South Cliff Gardens, bathing pool, &c., in 
the South Bay. 





MONDAY, MAY 10rna. 
TuHeE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 





MEEtTING.—Storey’s Gate, St. James’s Park, 8S.W. ‘‘ The Run- 
ning Shed Maintenance of a Locomotive,” by Mr. T. E. Chrimes, 
8 p.m. 


TUESDAY, MAY lira. 


Tue Society or ENnGineers.—At the Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. “Some Future 
Developments in Heating and Ventilation,” by Mr. Arthur H. 
Barker. 7.30 p.m. 

MANCHESTER GEOLOGICAL AND MininG SocretTy.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. The following 
paper will be read :—‘‘ Thermal Efficiency of Mining Steam 
Plants,” by Mr. J. Drummond Paton. At 4 p.m. The House 
and Library Committee will meet on the same day at 2 p.m. 
The Council will meet on the same day at 3 p.m. 


WEDNESDAY, MAY 12ru. 

THe INsTITUTION oF AUTOMOBILE ENGINEERS.—At the 
Institution of Civil Engineers, Great George-street, Westminster, 
8.W. “Drop Forgings and the Automobile Industry,” by Mr. 
Arthur Stubbs. 8 p.m. 

Tue Instirure or Metats.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘The Passage of 
Electricity through Metals,” by Sir J. J. Thomson, F.R.S. 
At 8.30 p.m. 

THE InstiruTIOoN OF ELECTRICAL ENGINEERS: YORKSHIRE 
Locat Section.—Annual general meeting at the Philosophical 
Hall, Leeds. ‘‘ The Power Supply ‘of the Central Mining-Rand 
Mines Group,” by Mr. J. H. Rider. 

Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. Ordinary meeting. ‘‘ Recent Progress in Pyrometry,” 
by Mr. Charles R. Darling. 8 p.m. 


THURSDAY, MAY 13ra. 
ASSOCIATION OF Rarttway CoMPANIES’ SIGNAL SUPERIN- 
TENDENTS AND SIGNAL ENGINEERS.—The fiftieth conference 
will be held at the Railway Clearing House, London. 


THURSDAY anp FRIDAY, MAY 13TH anv 14TH. 


Iron AND STEEL InstITUTE.—Annual meeting at the Institu- 
tion of Civil Engineers. For programme see page 401. 


FRIDAY, MAY 14ru. 


THE INsTITUTION OF MECHANICAL ENGINEERS.—At the Insti- 
tution of Civil Engineers, Great George-street, Westminster. 
Paper, ‘‘ The Distribution of Heat in the Cylinder of a Gas 
Engine,” by Professor A. H. Gibson and Mr. W. J. Walker. 
8 p.m. 

THe Royat InstiruTION OF GREAT Britarn.—Albemarle- 
street, Piccadilly, W. The Evening Discourse will be delivered 
by the Rev. E. H. Pearce. The subject is ‘‘ The Archives of 
Westminster Abbey,” at 9 p.m. 

THe Junior INsTITUTION OF ENGINEERS.—At 39, Victoria- 
street. Mr. G. C. Simmonds on ‘“ The Production of Sound 
from Wind Vibrations.”’ 8 p.m. 


SATURDAY, MAY lira. 
Tue Roya InstiTUTION oF GREAT Britarn.—Albemarle- 
street, Piccadilly, W. ‘‘ Advances in the Study of Radio-active 
Bodies,”’ by Professor Frederick Soddy, F.R.S. At 3 p.m. 


THURSDAY, MAY 27TH. 


Tue InstiTuTION oF ELeEcTRIcAL ENGINEERS.—Victoria 
Embankment, London, W.C. The annual general meeting will 
be held in the Lecture Theatre. At 8 p.m. 


FRIDAY, MAY 28ru. 

THe Royat Sanitary InstituTe.—Sessional meeting in 
the Guildhall, Shrewsbury, when a discussion will take place 
on “The Value of Mechanical Filters in the Purification of 
Water,” to be opened by Dr. Thomas Orr. 7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Srr W. G. ArMsTRONG, WHITWORTH AND Co., Limited, have 
entered into agreement, as already announced, with A. and 
J. Main and Co., Limited, for the manufacture at one of their 
works in Glasgow of structural work connected with cranes, 
coal hoists, dock gates, &c. To meet these requirements with- 
out interference with their ordinary output of structural and 
bridge work, A. and J. Main and Co. are fitting up specially 
equipped extensions at their Germiston Bridge Works, Glasgow, 

WE are asked to state that the Kingolite Company, Limited, 
of Pyke House, 19, 21, 23, Oxford-street, and Soho-square, W., 
ot which Mr. William J. Owen is managing director, has disposed 
of its business in electrical accessories and silk shades to the 
Edison and Swan United Electric Light Company, Limited. 
The Kingolite Company’s works, together with practically 
the whole staff, have been transferred to Ponders End, while 
Mr. Owen, having accepted a position with the Edison and 
Swan United Electric Light Company, Limited, continues to 
superintend the business he has been instrumental in estab- 
lishing. 








Contracts.—The Mirrlees Watson Company has recently 
received orders for condensing plants for the Torquay Corpora- 
tion, South Leicestershire Colliery Company, Millom and 
Askam Hematite Company, Limited, Compagnie Frangaise 
Thomson-Houston, Paris, Athens power station, Tharsis Sulphur 
and Copper Company, Limited, Bourges, Senegal, Russia, Japan, 
Straits Settlements, and West Indies. 


JUBILEE CELEBRATION.—The fiftieth anniversary of the 
founding of the Brightside Foundry and Engineering Company, 
Limited, by Mr. Ambrose Firth, was celebrated on Saturday bya 
dinner given in Mr. Firth’s honour by the staff of the firm at the 
Royal Victoria Hotel. Mr. T. H. Firth presided, and was 
supported by his brother directors and business friends. During 
the evening Mr. Firth was presented with an illuminated address 
signed by all the members of the staff, and also with a wardrobe. 


British InpustrRiEs Farr.—A large number of the invitations 
which are being issued to wholesale buyers by the Board of 
Trade for the British Industries Fair, which opens at the Royal 
Agricultural Hall on May 10th, have now been posted, and 
during the next few days bond fide buyers in the trades covered 
by the Fair should be making preparations to attend. It is 
hoped that most of the invitations will reach their destinations 
on or before May 5th, and consequently any buyers who have 
not received cards by that date and who wish to attend should 
communicate at once with the Board of Trade, 32, Cheapside, 
London, E.C. Invitations to continental buyers were issued 
some time ago ; and buyers from the Continent, as well as from 
Canada, America, and other distant countries, have signified 
their intention to visit the Fair, and will probably attend in 
large numbers. The trades to which it has been found necessary 
to restrict the Fair are :—China, earthenware and glass, cutlery, 
electro-plate, printing, stationery, jewellery, including drapers’ 
jewellery and haberdashery, toys and games and fancy goods— 
all trades in which a large proportion of the goods hitherto con- 
sumed in this country have been imported from abroad, 
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COMMUTATION TROUBLES. 


On the 19th of March a paper was read before the 
American Institute of Electrical Engineers on ‘Some 
Troubles Encountered in the Operation of Carbon Brushes 
in Direct-current Generators and Motors.’ The title is 
really a misnomer, for many troubles are dealt with that are 
not attributable to the brushes at all, but the information 
the paper gives is practical, and will probably be useful to 
those who are responsible for the operation of electrical 
machines. To begin with, the author, E. H. Martindale, 
points out that the hardness of brushes should not be con- 
fused with abrasiveness, for the latter term applies only to 
the scouring or cutting action of the brush. Hardness can 
best be determined by the use of a scleroscope, as used for 
testing steel and other metals. Relative hardness may be 
judged by cutting the brush with a pocket knife or by 
marking paper with the carbon, or, better still, a specimen 
may be tested with a set of lead pencils ranging from 
2Bto8H. A pencil softer than the brush will mark the 
carbon and a pencil harder than the brush will produce a 
scratch. 

Brush troubles originating from field defects are dealt 
with first. In this connection Mr. Martindale says :— 
As the field coils are connected in series or series- 
parallel a partial short-circuit may occur in one coil without 
materially affecting the heating of the coil. This will 
usually cause severe sparking at one or two of the brush 
sets, but in a wave-wound machine the commutation may 
not suffer in the least. The trouble can best be located by 
a voltage drop test made across the individual field coils 
whilst a constant current is passing. Similar troubles 
may be caused by an error in re-winding a field coil. On 
some machines two or three field windings are connected 
in series and two or more of these groups in parallel, and 
a partial short-circuit in one coil will then affect the entire 
group, electrically unbalance the machine, and cause 
heavy short-circuit currents. On a compound machine 
one series coil may be reversed, and as the current increases 
sparking will occur, usually at two adjacent sets of brushes. 
If the entire series field winding be accidentally connected 
so that its magnetism opposes the shunt field, severe 
sparking may occur at times of heavy loads. The best 
way to detect this trouble is to excite separately the shunt 
field windings and the series field windings, taking care 
that the current flows in the same direction as when the 
machine is in operation. With the aid of a compass 
needle the polarity of each magnet should be tested. As 
the needle is passed from pole to pole it should reverse, 
as each pole is approached, and the result should be the 
same irrespective of whether the series or shunt coils are 
energised. 

Unequal air gaps are responsible for many commutation 
troubles. If one pole face is nearer the armature than 
the others a higher voltage will be produced in the coils 
under this particular pole than in the coils under other 
poles. This may result in very heavy short-circuit currents. 
Fig. 1 shows how this condition may be brought about 
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Fig. 1 


by the bearings wearing down. In machines with cast 
frames blowholes may be present, which may be large 
enough greatly to increase the reluctance of the magnetic 
circuit and cause a lower voltage to be generated in one 
section of the armature than in the other sections, and 
this will also produce heavy circulating currents. 

An open circuit in an armature coil causes the most 
vicious form of sparking, and is always accompanied by 
severe pitting of the mica between commutator bars 
connected to the faulty coil and the adjacent coil. Coils 
having open circuits can be located by exploring round 
the commutator with a lamp. When two adjacent bars 
are found that will not allow current to pass it may be 
concluded that to these bars the faulty coil is connected. 
Sparking may also be caused by a high resistance con- 
nection between one end of the coil and the other. This 
can be detected by passing a current through the armature 
and by measuring the voltage drop between adjacent bars. 
A high reading will indicate which coil is at fault. An 
open circuit can also be located by the same method, 
but in this case a voltmeter capable of measuring the full 
impressed pressure must be used. A short-circuit between 
two sections of a coil, two coils in the same slot, the end 
eonnections of two coils, or between commutator bars, 
will produce excessive heating at the faulty points, and 
unless removed will sooner or later result in a coil or a 
number of coils being burnt out. The potential drop test 
just described may also be used to locate these troubles. 

The demagnetising and cross-magnetising actions of 
an armature have serious effects on the commutation of 
many machines. To obtain satisfactory commutation 
with a machine without interpoles, the brushes must in 
the case of a generator usually be set ahead of the neutral 
point, and in the case of a motor a slight distance behind 
it. Fig. 2 is a sketch of a generator, and the brushes are 
set 10 deg. ahead of the neutral. The section between 
a and b and a! and b! acts as an electromagne. with 
poles N11 and S14. opposing the field magnetisation. This 
is the demagnetising action. The section b! a! and ab 
acts as an electromagnet with poles N! §', and this is 
known as the cross-magnetising action of the armature, 
and it tends to increase the magnetism of the right-hand 
side of the north pole and the left-hand side of the south 
pole,"and to decrease the magnetism of the left-hand side 
of the north pole and the right-hand side of the south 





pole. If to obtain good commutation the brushes are 
shifted far and the magnetisation of the pole piece is not 
well above the knee of the saturation curve, the demagnetis- 
ing effect of the armature may seriously reduce the voltage 
of a generator or increase the speed of a motor. On the 
other hand, the cross-magnetising effect may be sufficient, 
if the brushes are not shifted to the electrical neutral, to 
place the coils undergoing commutation in a heavy field, 











and heavy short-circuit currents and severe sparking may 
arise. The remedy is to widen the neutral field by filing 
away the edges of the pole pieces. The object of interpole 
windings is to counterbalance the armature cross-magnetis- 
ing action and thus maintain the electrical neutral at a 
fixed point under all conditions of load. 

Brush troubles are numerous and often difficult to 
identify. In the case of machines without interpoles it 
is often difficult to find a position for the brushes which 
will give sparkless commutation at all loads. This is 
due to the cross-magnetising action just referred to. The 
operator must shift the brushes into different positions 
and use his judgment as to which position is the best. 
Spring tension, which, of course, governs the pressure with 
which the brushes bear on the commutator, does not, in 
the opinion of the author, always receive proper attention. 
The most economical pressure is the lowest consistent 
with a low contact loss, a clean commutator, and freedom 
from sparking, glowing,.or pitting. It is seldom advisable 
to use a pressure less than 1} lb. per square inch of cross 
section. 

The author recommends on stationary machines a 
pressure of from 2 Ib. to 4 lb. per square inch, depending 
on local conditions and the type of brush. He recommends 
from 4 lb. to 8 lb. per square inch for crane, haulage, 
railway and other similar motors. On stationary motors 
he has found pressures as low as } lb. per square inch and 
as high as 15 Ib. per square inch. 

Brush spacing is very important. In Fig. 3 the brush 
spindles are equally spaced, and the dotted lines show the 
correct positions for the brushes; but owing to the brush 
holders on arm A being rotated too far in a clockwise 
direction and those on arm C too far in the opposite 
direction, the voltage generated in section A B C is different 
from that in section A F E or C D E, and this will result in 
short-circuit currents between A, E and C, high enough to 
neutralise the unequal voltage. 

The magnitude of this short-circuit current was arrived 
at by a test conducted by the author a few years ago on 
a 440-ampére 250-volt six-pole shunt generator running at 
600 revolutions per minute. On one positive brush 
spindle, which for the sake of convenience may be desig- 
nated A, the brush holders were rotated so as to place 
the brushes jin. ahead of the correct position. The 
positions of the other positive brushes B and C were 
correct. To determine the circulating current flowing, the 
bar joining the positive brush spindles together was 
calibrated and made to act as a shunt to a milli-voltmeter. 
With the brushes incorrectly spaced, but operating in the 
best position, the current was not excessive. But when 





the brushes were shifted two bars away from the neutral 
and with no external Joad on the machine, the short-circuit 
current rose to 800 ampéres, or twice the normal full 
load current of the generator. Of course, the voltage 
behind this current was small, and the power loss was 
also small, but the heating effect on the commutation was 
serious. The current density in the brushes on the spindle 
designated A was over 200 ampéres per square inch, and 
that on the other spindles B and C over 100 ampéres per 
square inch. This is an extreme case, but a smaller error 
in spacing will often cause much trouble. Spacing may be 
checked by counting the number of commutator bars 
between each pair of brush spindles, but a better plan is 
to cut a strip of paper the length of the commutator 
circumference and then to mark off equal divisions corre- 
sponding to the number of spindles, and then to place the 
paper on the commutator and make the brushes toe the 
marks on the strips. 

From the time a commutator bar touches one end of a 
brush until it leaves the opposite edge the current in the 





coil undergoing commutation should fall from full loaq 
to zero, and rise in the opposite direction to full-loaq 
current. If the current in the coil is more or less than that 
value, the final adjustment takes place as a sudden rush 
of current as the bar leaves the brush. In many machines 
the time allowed for commutation is less than .001 second, 
The brushes should therefore be shifted to a point where 
the coils undergoing commutation are in a field which 
will assist this change. As the cross magnetising action 
of the armature tends to shift the field in the wrong direc. 
tion, to accomplish this the brushes must be shifted 
further than would be necessary in the absence of the 
cross magnetism. If the brushes are too thin, insufliciont 
time is allowed for commutation, and if too thick the 
coil may over-commutate. In any case, if there js a 
difference between the correct and actual values of {he 
current in the coil there will be an inductive kick when {}\6 
bar leaves the brush. If the inductance of the coi! js 
high or the difference in current great bad sparking iiay 
result. Many cases of sparking have been cured by reciic. 
ing the thickness of the brush. Sparking may also |e 
caused by the brush holders not being parallel with ¢\\o 
commutator bars. The current in this case passes from 
one brush through the brush spindle to another brush 
and thence to the coil. If there is insufficient clearannco 
between a brush and its holder, or if foreign matter lodvus 
between the holder and the brush, the latter will not move 
freely, and it will probably make bad contact with thie 


commutator. Sparking, heating and other troubles nay 
then arise 

If, on the other hand, there is too much clearance and 
the brushes are not equipped with flexible leads or shunts, 


the current may pass from the brush to the holder throuy 
a small are, and this will cause rapid wear on the holders. 
On machines that have been in service for a long tine 
much trouble frequently arises from worn holders. 'I'}\is 
is particularly true if the machine runs in both directio: 
Brushes in worn holders are also inclined to chatter anid 
chip. Brushes are sometimes ordered longer than standard 
brushes, with a view to securing longer life, but the spring 
will usually give a side push and cause trouble which 
will shorten the life of the brushes and perhaps damaye 
the commutator. 

Noise produced by carbon brushes is due to vibration, 
and is commonly called chattering. If chattering is 
caused by friction between the brushes and commutator 
the noise may have various pitches. The remedies are 
to change the spring tension, the angle of operation or 
grade of brush. Relief may also be obtained by lubricating 
the commutator at intervals. If the noise is due to the 
mica projecting above the commutator bars, or wide slots 
in the case of a slotted commutator, the pitch of the 
sound will correspond with the number of bars passiny 
under the brush per second. If the trouble originates 
from high mica, the mica should be undercut, or a more 
abrasive brush should be employed. If, on the other hand, 
the noise is caused by the slots between bars, it may be 
necessary to change the spring tension, the brush angle 
or to use a different kind of brush. Lubrication is not 
advisable on slotted commutators. 

The causes of heavy short-circuit currents have already 
been referred to. They may produce excessive heating, 
sparking high mica, blackening of the commutator, 
burning away of the commutator, flat spots, pitting or 
honeycombing of the brush faces, picking up copper by 
brushes and short life of the brushes. Pitting or honey 
combing of brush faces is not always caused by short- 
circuit currents or by very low brush pressure. 
Occasionally, it is due to insufficient carrying capacity 
of the brushes. Sometimes pitting can be eliminated by 
reducing the thickness of the brushes, but it is better to 
try other remedies first. 

The author has never been satisfied with any explana- 
tion he has received with regard to the reasons for the 
brushes taking up copper from the commutator. It is 
generally attributed to an electrolytic action, and in 
support of this theory we have the fact that the trouble 
is nearly always confined to the positive brushes on 
dynamos and to the negative brushes on motors, or 
to brushes which have been dealing with heavy short- 
circuit currents. This bears out the theory that 
the copper is carried by the current and deposited 
on the brushes. On the other hand, the author has 
seen a brush pick up copper when running under test 
on a slip ring, and without any current flowing. This 
purely mechanical action was attributed to the abrasive 
material in the brush, which tore off copper particles. 
A copper coating on the brushes lowers the contact 
resistance and causes heavy short-circuit currents. <A 
loose commutator bar may be flush with the other bars 
when the machine is stationary, but owing to centrifugal 
force it may be thrown out slightly when the machine is 
running. This will burn one or more bars just ahead of 
the high bar and also some of the bars behind the high 
bar, the number of burnt bars depending very largely 
upon the brush pressure and the speed of the machine. 
High bars usually cause a knocking sound. 

A few months after a new machine has been put into 
operation the commutator bolts should be tightened. 
The author mentions that in one case where high bars 
appeared to be causing trouble the commutator bolts 
were tightened. This, however, did not make any differ- 
ence to the loose bars, and so the machine was dismantled, 
and it was then found that the V ring reached its seat 
before clamping the bars. , 

In repairing commutators and sometimes in manu- 
facturing them, bars of different hardnesses are used and 
then one bar may wear faster than another, causing a 
flat spot or a high bar. Blackening of a commutator may 
be caused by sparking, the use of too much lubricant or 
by the poor character of the brushes. Blackening will 
sometimes occur on every other bar or every third bar, 
corresponding to the number of coils per slot, and may 
often be shifted to another set of bars by shifting the 
position of the brushes. This seems to be due to a magnetic 
kick in the coil undergoing commutation, and it occurs 
when the armature tooth next to the coil suddenly leaves 
the field. The remedy is to make the commutating field 
wide enough to permit a tooth to leave the strong field 
before the commutator bar comes under the brush. Flat 
spots may be started by the commutator being out of 
truth, by soft bars, difference in the hardness of mica, 
current surges or by sparking which occurs once every 
revolution. When a flat spot appears it may, if not 
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attended to, develop other flat spots, spaced at equal 
distances, and there is usually one for every pair of poles. 
This is probably explained by the fact that when the 
{lat spot reaches a brush the current through the brush is 
greatly reduced, and this throws the load on the other 
brush spindles of the same polarity. 

With regard to commutator slotting the author says 
the best practice is to undercut the mica about ,',in. 
below the surface of the bars. Great care should be 
exercised to see that all the slots are free from strips or 
particles of mica. On slow-speed machines, where the 
peripheral speed is insufficient to throw out particles of 
dirt, the commutator slots should be blown out or scraped 
out at regular intervals. On a slotted commutator a 
brush with no abrasive action should be used, as this will 
lengthen the life of the commutator. A non-abrasive 
brush or a self-lubricating brush does not necessarily 
mean a soft brush. Commutator heating may be caused 
by any form of sparking, short-circuit currents, friction 
of brushes, incorrect brush pressure, a dirty commutator, 
overloads, a commutator too small for its work, resistance 
of windings, loose connections, eddy currents and hyste- 
resis. Rapid wear of a commutator may be produced 
by abrasion of brushes, the presence of gritty dust or 
any form of sparking. Rapid brush wear may be caused 
by sparking, glowing or mechanical wear set up by high 
brush pressure, dirt, high mica or a rough commutator. 

Overloads, line surges and cross currents between two 
or more machines operating in parallel will also cause 
commutating troubles. When the angular speed of a 
reciprocating engine varies greatly, surges may be set up 
by motors on the circuit. Sometimes it is impossible to 
Jocate these surges or cross currents without the use of an 
oscillograph. 

If an armature is mechanically out of balance severe 
vibration may occur, especially if run at high speeds. 
This may produce unbalanced electrical conditions, 
loosening of commutator bars and other serious troubles. 
If a machine is mounted on unstable foundations similar 
troubles may be experienced, owing to vibration of the 
entire machine. Poor belt lacing or uneven gears may 
also produce vibration. The jar of a reciprocating engine 
directly connected to a generator sometimes causes 
vibration which throws the brushes slightly off the com- 
iutator, causing sparking and flat spots. 








CITY OF LONDON NATIONAL GUARD VOLUN- 
TEER CORPS ENGINEERS’ UNIT. 


THE first parade of the Engineers’ Unit, formed as a special 
branch of the City of London National Guard, and constituted 
by authority as a unit of the Corps of Volunteer Engineers now 
in process of organisation by the Central Association of Volunteer 
‘Training Corps, took place on Wednesday, April 21st, at the 
headquarters of the London Brigade, R.G.A., Offord-road, 
Highbury, N. 

The staff and committee of the Engineers’ Unit were repre- 
sented by Colonel C. E. Cassal, V.D., Officer Commanding ; 
Mr. W. Noble Twelvetrees, Acting-Adjutant ; Mr. R. St. George 
Moore, Platoon Commander; the Right Hon. Lord Headley, 
Chairman of Committee; among the visitors being Colonel 
G. T. B. Cobbett, V.D., Regimental Commandant of the City 
of London National Guard, agd Captain Grice, Officer Command- 
ing the Headquarters Depdt of the London Brigade, R.G.A. 
There was a good muster of members of the unit, who were 
addressed by Colonel Cassal and afterwards went through 
various evolutions under the command of Platoon Commander 
St. George Moore, 

The Engineers’ Unit has received permission to train at the 
headquarters of the London Brigade, Royal Garrison Artillery, 
which includes a fine drill hall and a parade ground covering 
an area of about an acre, thus affording ample space for effective 
military training. 

We are informed that drills will be held on Tuesday, Wednes- 
day and Thursday evenings each week at 5.30 p.m. The head- 
quarters are within five minutes’ walk from Highbury Station 
North London Railway and City and Finsbury Park Tube, and 
from Caledonian-road Station, Piccadilly Tube, and are readily 
accessible from all parts of London. Full particulars relative 
to the Unit, together with application forms for membership, 
can be obtained from the Acting Adjutant of the Unit, Mr. 
W. Noble Twelvetrees, M.I. Mech. E., 195, Bedford-hill, London, 
5.W., or from headquarters, City of London National Guard. 








Roya. Instrrution.—The annual meeting of the members of 
the Royal Institution was held on Saturday afternoon, May Ist, 
Sir James Crichton-Browne, treasurer and vice-president, in 
the chair. The annua! report of the Committee of Visitors for 
the year 1914, testifying to the continued prosperity and 
eflicient management of the Institution, was read and adopted. 
The report of the Davy Faraday Research Laboratory Com- 
mittee was read. Forty-four new members were elected in 
1914. Sixty-two lectures and nineteen evening discourses were 
delivered in 1914. The books and pamphlets presented amounted 
to about 338 volumes, making with 652 volumes—including 
periodicals bound—purchased by the managers, a total of 990 
volumes added to the Library in the year. Thanks were voted to 
the President, Treasurer and Secretary, to the Committees of 
Managers and Visitors, and to the Professors, for their valuable 
services to the Institution during the past year. The following 
gentlemen were unanimously elected as officers for the ensuing 
year :—President : The Duke of Northumberland. Treasurer : 
Sir James Crichton-Browne. Secretary: Colonel Edmond H. 
Hills. Managers: Sir Thomas Barlow, Bart., Dr. Horace T. 
Brown, Dr. J. H. Balfour Browne, Dr. Andrew Carnegie, Mr. 
Charles Edward Groves, Sir Robert Hadfield, Mr. Charles 
Hawksley, the Hon. Richard C. Parsons, Mr. Edward Pollock, 
Sir James Reid, Bart., the Right Hon. Lord Rothschild, Mr. 
Alexander Siemens, Mr. Alan A, Campbell Swinton, Mr. Harold 
Swithinbank, the Right Hon. Lord Wrenbury. Visitors: 
Rev. Edward 8. Dewick, Lieut.-Colonel Henry E. Gaulter, Mr. 
Joseph G. Gordon, Dr. William J. Gow, Dr. J. Dundas Grant, 
Mr. John W. Jarvis, Mr. James Y. Johnson, Mr. H. R. Kempe, 
Mr. Francis Legge, Mr. Francis K. McClean, Mr. Ernest R. 
Moon, Mr. Richard Pearce, Mr. Henry G. Plimmer, Mr. Arthur 
J. Walter, Sir Henry J. Wood.—A general meeting of the 
members of the Royal Institution was held on Monday, May 3rd, 
his Grace the Duke of Northumberland, K.G., President, in 
the chair. Mr. Richard H. Beamish, Mr. William E. Benton 
and Mr, Charles A. Schunck were elected members. The special 
thanks of the members were returned to Dr. Thomas W. Dewar 
for his donation of £15 15s. to the fund for the promotion of 
experimental research at low temperatures. His Grace the 
President announced that he had nominated the following as 
vice-presidents for the ensuing year :—Sir Thomas Barlow, 
Bart., Dr. J. H. Balfour Browne, Mr. Charles Hawksley, Mr. 
Edward Pollock, Sir James Reid, Bart., the Right Hon. Lord 
Wrenbury, Sir James Crichton-Browne, treasurer, Colonel 
Edmond H. Hills, secretary. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in. italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM GENERATORS. 


23,922. December I1th, 1914.—FrED-waTER REGULATOR FOR 
Steam Botters, G. A. Mower and H. W. Spencer, 147, 
Queen Victoria-street, London. 

This regulator is of the type wherein the boiling water and 
steam act alternately on a chamber containing a vaporisable 
liquid, the pressure from which is transmitted to a chamber 
where it operates a diaphragm governing the supply of feed- 
water. A represents the boiler. B and C are respectively 
steam and water connections from the boiler to the space D 
under the heat-transferring partition E of the vaporisable 
liquid chamber F, G is the stem of the regulator which is secured 
in the liquid chamber F and is threaded at its lower end, being 
provided with a screw ferrule H, which is adjusted nearer to 
or further away from the partition E as desired. Through the 
stem G is a central passage J opening communication between 
the interior of the chamber F and a cavity K in the upper 
part of the stem. Two other passages L and M open into 
the cavity K, the former being of equal bore with that 
of the central passage J and having secured therein 
the inlet end of the circulating coil N, while the latter 
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is constricted and adapted to be closed by the conical 
valve P. The constricted passage M opens into a full bore 
passage connected to the expansible chamber of the diaphragm 
valve Q. Another full-bore passage R, into which the outlet 
end of the circulating coil is secured, enters the passage M. On 
heat being applied beneath the partition E the temperature of 
the liquid on its upper surface is raised and ebullition causes 
some of the liquid to be driven up into the continuous conduit 
This displaces an amount of liquid therethrough, which 
passes back to the partition past the restricting valve P. In 
this way a circulation is set up which quickly raises the tempera- 
ture of the liquid throughout the continuous conduit. Following 
this steam is generated on the partition and collects in the upper 
part of the liquid chamber round the outside of the adjustable 
extension piece H. The rate of the return flow to the partition 
will be just that necessary to maintain the liquid at a suitable 
temperature in the continuous conduit and to cause the pressure 
to rise and fall unif »rmly and with the required speed to operate 
the feed valve Q.— April 14th, 1915. 


A 


TURBINE MACHINERY. 


16,706. July 13th, 1914.—Reeutatinc Device ror JET 
Turstnes, Theodor Bell and Co., Kriens, Lucerne, Switzer- 
land. 

This invention comprises the combination of two co-acting 
regulating devices for the jet of a water turbine. The jet 
deflector A constituting one arrangement, which in case of a 
sudden reduction of load on the turbine, deflects the jet out of 
its direction, is operated by a servomotor (not shown) connected 
to the spindle B and controlled by any desired governor. The 
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second arrangement, which controls the quantity of water, 
consists of a jet-stop C connected by the rod D to the piston E 
of the oil brake F. The spring G has a constant tendency to 
close the jet-stop. A stop H on the nozzle-rod engages with the 
sleeve J connected to the jet deflector by means of rods K. 
When the turbine is not working the deflector occupies the 
position L. If the governor moves in a direction which will 
open the jet-stop, the deflector will be moved upwards, so that 
the sleeve J will slide on the nozzle-rod towards its stop H. 
When the deflector has reached the position M the sleeve J will 





engage with the stop H. When the governor opens still more, 


the deflector A will be moved further upwards, and the jet-stop 
will be opened to such an extent that the deflector is nearly 
touching the jet at any load. If the load is suddenly reduced, 
the deflector will be quickly moved into the jet by the governor. 
The jet-stop will be slowly closed under the action of the spring 
G and of the reaction of the oil brake F.—April 14th, 1915. 


DYNAMOS AND MOTORS. 


14,577. June 17th, 1914.—IMPROVEMENTS IN AND RELATING 
tro Systems or Exvecrric Distrisution, The British Thom- 
son-Houston Company, of 83, Cannon-street, E.C.—A 
communication from the General Electric Company, of 
Schenectady, New York. 

This specification describes a method of operating a trans- 
mission system to obtain a flexible voltage at the generating 
and receiving ends thereof, which consists in holding the 
voltage at the receiving end at the desired value by supply- 
ing the required wattless or exciting current to the system 
at the receiving end, thereby varying the power factor 
of the system, and in restricting the supply of this wattless 
current to any desired value by compensating for voltage 
drop in transmission by introducing an independently con- 
trollable source of potential in the system. The synchronous 
booster on the right is so constructed that by varying the direc- 
tion of its excitation and its magnitude by means of the hand- 
operated rheostat it is possible to cause it to oppose or boost the 
transmission line voltage as desired. By means of the “ Tirrill ’ 
regulator shown in the top diagram it is possible to maintain a 
constant voltage for bus-bars for any particular requirernment 
or to meet the load conditions of such local distribution lines 
as that indicated at X. In a similar manner a synchronous 
condenser has its field current under automatic control by a 
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“ Tirrill ” regulator, which is also supplied with an adjusting 
rheostat, by means of which the voltage of the lower bus-bars can 
be changed. With unlimited sizes of machines the requirements 
of voltage drop on heavy loads can be met by increasing the 
excitation of generator, or by regulating the power factor in the 
transmission line, and hence the voltage drop, by properly 
exciting the synchronous condenser. Such methods of control, 
however, may be undesirable, because of the excessive cost of 
the necessary sizes of the machines. By this arrangement of 
apparatus and method of operation it is possible to regulate the 
voltage of the upper bus-bars solely to obtain the desired voltage 
for the local feeders situated at X. This is made possible because 
the booster may be made to compensate for these changes, as 
well as the voltage drop in transmission, without disturbing the 
voltage at the lower bus-bars. In a similar manner a flexible 
voltage can be established for these bus-bars by controlling 
the excitation of the synchronous condenser and at the same time 
impose only reasonable requirements thereon, since the booster 
takes care cf the necessary voltage compensation.—April 14th 
1915. 


GAS PRODUCERS. 


9040. April 9th, 1914.—IMPROVEMENTs IN GAS GENERATORS, 
G. H. Bentley and E. G. Appleby, 10, Victoria-street, 
London. 

In this generator, it is claimed, the caking together of the fuels 
and clinker formation is prevented and a large gasification 
secured. A is the casing and B is the grate. CD are rails 
fixed to the casing, these rails being supported and guided by 
rollers EF. G is a ring of teeth fixed to the casing A. Hisa 
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pinion gearing with the teeth G and having fixed to it a worm 
wheel J driven by a worm K. The rails D are cam-shaped so 
that a rising and falling motion is given to the casing A as it 
revolves, and the pinion is made long enough to allow of this. 
The casing A is excentric to the grate B.—April 14th, 1915. 


AERONAUTICS. 
14,685. April 7th, 1914.—IMPROVEMENTS IN Fiymnc Macutngs, 


W. H. Nosworthy, 55, Fenwick-road, East Dulwich, 8.E., 
and S. J. Prescott, 45, Church-street, Camberwell, S.E. 





The top dihedral supporting surface A consists of wing planes 
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B and C. Arranged below so as to form a closed box-like 
structure is the lower dihedral supporting surface D consisting 
of wing planes E and F. Between the meeting edges of the 
side wings B and E and C and F small spaces G and H exist. It 
has been found by observation that an angularity of the side 
wings of the upper plane to the longitudinal plane of 3 deg. and 
an angularity of the side wings of the lower plane to the hori- 


N°14 685 





zontal plane of 22 deg. works well. For facilitating the turning 
of the machine when in flight, there is provided a tail or stabiliser 
consisting of upper and lower dihedral planes. The upper 
surface consists of side wings J and K and the lower surface of 
side wings Land M. The planes form a box-like structure, with 
small spaces between the side wings. It is claimed that there 
is inherently contained in the machine provision for automati- 
cally pointing the longitudinal axis of the machine downwardly 
in the direction of the nose of the machine when it is in the act 
of turning.—April 14th, 1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


8804. April 7th, 1914.—IMPROVEMENTS IN OR RELATING TO 
Evecrric WELDING, Ernest Henry Jones, 14, Canonbury 
Park North, London, N., and Light Steel Tubular Wheels, 
Limited, 1, Basinghall-street, London, E.C. 

This invention relates to a method of and means for electri- 
cally welding tubes into sheets or plates, and particularly refers 
to the welding of bolt tubes into the naves of steel or other 
metal wheels for road vehicles or into the rims or spokes or 
other parts of such wheels. A, representing the welding tool, 
which preferably has a coned end to enter the end of the tube, 
B representing the tube, and C the plate into which the tube is 
to be welded. Operating with a suitably-controlled current 
connected respectively to the tool and to the work, the tool is 
brought into contact with the end of the tube, when, owing to 
the resistance to the passage of the current due to the small 
area of contact, heating occurs, and as soon as a welding heat is 
reached the tool is rotated wholly or partly in order to force the 
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heated metal into intimate contact. Rotation of the tool when 
contact is first made will be found of advantage in inducing the 
current to flow evenly by establishing a proper contact. The 
lower drawing shows a convenient self-contained appliance 
for the work. A represents the welding tool, B the tube and C 
the plate. D is a handle fitted to the welding tool, by which 
it may be brought into contact with the work and rotated. 
E is the handle by which to support the appliance. F represent 
guides for the welding tool A. G is one of the terminals, and 
H an insulatec contact piece which conveys the current to the 
work, the welding tool A passing through the centre of the 
contact piece at a convenient distance from it. The welding of 
tubes into plates with the aid of the lower appliance is a very 
simple matter, as it merely has to be placed over the end of the 
tube and the welding tool brought into contact with the end of 
the tube, when the current flows from or to the contact piece 
H through the work to or from the welding tool A. Another 
arrangement is described, and there are two other illustrations. 
—April 14th, 1915. 


SHIPS AND BOATS. 


19,382. September 3rd, 1914.—IMPROVEMENTS IN MACHINERY 
FOR THE PROPULSION OF Suips, W. D. McLaren and G. M. 
Welsh, 124, St. Vincent-street, Glasgow. 

A pinion A is fitted to the after end of the turbine rotor and a 
pinion B to the forward end. The pinion A gears with a wheel 

C and the pinion B with a wheel D. Wheel C is mounted on a 
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hollow spindle E and wheel D on a hollow or solid spindle F. These 
two spindles are connected to a coupling G, which is secured to 
the propeller shaft H. Since the wheels C and D are driven by 
pinions A and B connected to the ends of a common rotor, the 





> veenoui E and F receive approximately equal torsional dis- 
placements. Hence the torque transmitted by wheel C will be 
approximately equal to the torque transmitted by wheel D.— 
April 14th, 1915. 


20,711. October 8th, 1914,—Apparatus FoR REDUCING THE 
Routine oF Surps, J. Orr, jun., Sea View, Sydenham, 
Belfast. 

The apparatus comprises a tank containing a quantity of 
water, in which is mevable athwartship a buoyant structure 
A occupying approximately two-thirds of the spaco enclosed 
by the tank. The structure is fitted with wheels B running on 
rails C so as to facilitate movement of the structure from one 
end of the tank to the other. Any oscillation of the ship will 
be accompanied by movement of the structure to the uppermost 
end of the tank, so that the aqueous contents of the tank will be 
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confined to the side of the ship that is about to rise. To ensure 
that the structure will be maintained at the uppermost end of the 
tank during the oscillation next following, means are provided 
for locking it in one of its extreme positions, these means being 
controlled by a pendulum dependent for operation on oscillation 
of the ship. The locking means consist of racks D fitted to the 
structure A and co-operating with a detent E mounted on a 
transverse member of the ship’s frame. The engagement of 
the detent with the racks is controlled by the solenoid F, 
energised and de-energised alternately by an electric circuit 
controlled by the pendulum.—aA pril 14th, 1915. 


LIGHTING AND HEATING. 


136. January 2nd, 1914.—-IMPROVEMENTS RELATING TO 
Evecrric Heaters, John Robert Quain, of 17, Victoria- 
street, London, S.W. . 

The object of this invention is to provide a heater capable of 

being directly introduced into liquids. The tubular support A 

is made of silica and mounted thereon is a resistance F; a 

metallic filament such as tungsten, molybdenum or nickel 

chrome in contact with the support. The filament is enclosed 
within a silica casing B so as to form an annular space C between 
them, in which a vacuum is maintained, or within which an 
inert gas such as hydrogen or nitrogen is enclosed. For this 
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purpose the ends or edges of the support A are fused to the 
edges or ends of the casing B, and in the element illustrated 
the lower part is constricted, and small tubes D of silica are 
fused to the casing B to carry the conductors by which electric 
current may pass through the filament. In manufacture a 
thread E of fused silica is advantageously wound helically upon 
the support A so as to leave a helical space between the closely- 
wound convolutions of the filament within which the filament 
may lie.—April 15th, 1915. 


MISCELLANEOUS. 


9411. April 16th, 1914.—ImpRoveMENTs IN ELectric Resist- 
ANCES, Ferruccio Celeri, of Via Piemonte, Rome, Italy. 

This invention relates to flexible electrical resistance conduc- 
tors in which the conducting wires are wound spirally around 
a central core. The layers of insulated conducting wires, 
instead of being arranged continuously over the whole length 
of the core, are arranged in layers in sectional lengths with a 
single wire between forming points in the length of the con- 
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ductor, where it can be severed through a single layer of conduct- 
ing wire. A first layer of coils B is shown on a certain length of 
the cord, on which the second layer B! is wound, and soon. A 
second equal length is then similarly treated, and so forth, up 
to the end of the core A, points B* being formed between the 
sectional lengths, where there is only a single layer of conducting 
wire. If desired, these points can be indicated on the outer 
surface of the flexible resistance. Any suitable metal may be 
chosen for the resistance conductor, for instance, a metal the 





resistance of which is variable according to the temperature 
The outer covering may be so made as to ensure mechanical 
resistance of the conductor to tensile force in cases of high 
temperatures in which the insulating asbestos in the interior 
impairs its mechanical resistance. ‘wo or more of the above. 
described resistance conductors may be twisted together accord. 
ing to circumstances. In the lower illustration two cords ( (1 
are twisted together.—A pril 14th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTs, 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acis, 
which empower the Board of Trade to confer upon British, 
subjects the right to manufacture under enemy patents— 
which right, when acquired, can be retained after the war 
and is specially compiled for THE ENGINEER by Lewis Wj). 
Goold, Chartered Patent Agent, 5, Corporation-stre:t, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy proprieior 
the law does not apply. 


On each of two of the patents given below £56 and on eaci 
of the remainder £45 have been paid in renewal fees. 





No. 20,175/05.—Electric lamps; incandescent lamps, fila- 
ments for. Refractory metals, such as tungsten and molyh- 
denum, or alloys of these, are rendered suitable for use a 
filaments by the elimination of carbon. The unrefined metal, 
as produced in the electric furnace, is drawn into wire, formed 
into filaments enclosed in exhausted glass vessels, and heated 
for some time by means of a gradually-increased electric current ; 
the heating may be effected im an atmosphere of steam and 
hydrogen instead of a vacuum. The filaments are then removed 
and mounted in bulbs for use. Just, A., and Hanaman, F., 
Budapest, Landesberger, H., and Salzmann, I., Vienna, and 
Vereinigte Electricitats Akt.-Ges., Hungary. 

No. 20,175a/05.—Electric lamps; incandescent lamps. 
Incandescence bodies of tungsten, molybdenum, or alloys of 
these two metals, free from carbon, are prepared either from 
the pulverulent unmelted metals, as produced by the aid of 
reducing agents or from their compounds, such as tungstic 
oxide or acid, halogen compounds, or sulphides. The pure 
metals are mixed with finely-divided sulphur and rendered 
plastic either by heat or by the addition of carbon bisulphide. 
The mixture is pressed into the required form and embedded in 
refractory material, such as kaolin or magnesia, in a graphite 
crucible, through which a current of dry hydrogen is passed 
during a prolonged heating to a high temperature. The finely- 
divided compounds of the metals are mixed with water or other 
vaporisable liquid free from carbon and treated in the same 
manner. Just, A., Hanaman, F., Budapest, Landesberger, H., 
and Salzmann, L, Vienna, and Vereinigte Electricitats Akt.- 
Ges., Hungary. 

No. 20,455/05.—Ordnance ; mountings; discharging by 
means external to breech mechanism. The levers for controlling 
the elevating and traversing motors are combined in a single 
lever pivoted to a rotatable frame which controls the traversing 
motor. Krupp Akt.-Ges., F., Germany. Dated December 
29th, 1904. 

No. 20,703/05.—Steam generators ; water circulation, pro- 
moting. The usual steam cap or hood, situated above the 
furnace flues or smoke tubes, is fitted with transverse partitions 
forming compartments, and also with inclined outlet nozzles 
which are partly open on the underside. The steam collecting 
in any one compartment of the hood passes in bubbles into the 
next compartment and acts in a friction-like manner on the 
water, thereby carrying it forward. Kunert, O., Germany. 

No. 20,884/05.—Extracting metals and metalloids. Relates 
to the isolation of metals and metalloids, or their alloys among 
themselves or with aluminium, by means of a mixture of 
powdered aluminium and potassium chlorate or other similar 
body. An oxide or other compour | of the metal or metalloid 
intended to be isolated, boron, f « example, is mixed with 
aluminium and a chlorate, all three being finely powdered. The 
mixture is placed in a crucible anu ignited. ‘The ignition may 
be effected by touching the mixture with red-hot iron or a burn- 
ing magnesium strip. The mass melts and, after cooling, 
separates into two layers, the lower of which consists of a regulus 
of aluminium, which contains crystallised boron. The boron 
is isolated by dissolving the aluminium in dilute acid. Other 
metals and metalloids are similarly isolated, the proportions 
of the materials being arranged so that the aluminium employed 
passes into the slag. If the aluminium is used in excess, the 
excess forms an alloy with the reduced metal or metalloid. 
Kuhne, K, A., Germany. 

No. 21,253/05.—Presses. In hydraulic apparatus in which 
a steam piston is connected directly to a plunger, which forces 
water directly on to the press plunger, the parts are so arranged 
that the piston-rod is in tension. Becker, J., Germany. 

No. 21,333/05.—Extincteurs. Both the acid and alkali are 
stored separately from the water and are contained in concentric 
vessels, which are enclosed in a perforated metal casing and 
isolated from one another by a partition of lead or the like. 
The outlets at the bottom are opened by depressing a plunger 
to allow the chemicals to escape. Roemer, F., Germany. 

No. 21,555/05.—Matches. Apparatus in which finished 
matches are assembled in collectors before being packed into 
boxes, is provided with means for enabling a full collector to be 
removed and replaced by an empty one without stopping the 
machine. Czerweny, F., Austria. 

No. 21,853/05.—Fire-extinguishing ; extincteurs; nozzles. 
A portable receptacle, with a push for breaking the acid bottle, 
is provided with a removable inner discharge tube connected 
to a removable outer tube, which also serves asa handle. Graaff, 
W., Berlin. 

No. 22,353/05. — Electric lamps; incandescent lamps. 
Metallic filaments in the form of ‘open loops are held loosely 
within hooks or loops of thorium oxide or other material carried 
by flexible wires on a central stem. When hooks are used they 
are placed at the bends of the filaments. A second set of loop 
may be secured to the stem between the first set of loops or 
hooks and the base of the lamp. The ends of the filaments are 
attached to leading-in wires and connecting wires. Deutsche 
Gasgluhlicht Akt.-Ges. (Auerges), Berlin. 

No. 22,935/05.—Rock drills. Relates to an undercuttin 
mounting for percussive rock drills, which obviates the recoi 
produced in the ordinary type of mounting, in which the drill 
cradle is carried in a pan or eye and held by a screw. Armaturen- 
und Maschinenfabrik ‘‘ Westfalia’? Akt.-Ges., Prussia. Dated 
November 9th, 1904. 

No. 23,318/05.—Electric lamps; vacuum tubes. Mercury- 
vapour lamps are worked at high electric loads, so that their 
efficiency, which at first diminishes with increase of the load, 
rises again and attains a value higher than that at which they 
are usually worked. Heraeus, W. C. (Firm of), Germany, 
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MAGNESIA CEMENT. 
By C. H. B. BURLTON. 


Maanesite, or the carbonate of the mineral 
magnesium, is expressed by the formula MgCO; or 
MyOCO,. As it occurs in nature, the oxide MgO 
nay amount to as much as 46.42 per cent. and the 
carbon dioxide CO, to 50.71 per cent. of the entire 
mineral, the balance, 2.87, being composed of 
jmpurities, such as silica, alumina, lime, manganese, 
oxide of iron and combined water. An absolutely 
pure magnesite would contain 47.6 per cent. of MgO 
and 52.4 per cent. of CO, ; but such an ideal material 
does not oecur in nature, and a magnesite which in 
iis crude state can be shown to give on analysis a 
content of anything over 97 per cent. of the theoretic- 
ally possible magnesium carbonate will hold its own 
wherever the mineral is found. A magnesite con- 
taining 95 per cent. and upwards of magnesium 
carbonate is very white, and like chalk in appear- 
ance, but one of lower grade may be yellowish in 
colour. The specific gravity of the mineral may be 
taken to vary from 3 to 3.06. 

The progenitor, so to speak, of the material under 
review is Dunite—so called from the Dun Mountain 
in New Zealand, of which it is the characteristic. 
Dunite decomposes into olivine and chromite, and 
while chromite becomes segregated into nodules and 
veins, Olivine decomposes into serpentine, which is 
the immediate originator of magnesite, as well as of 
chalcedony and silica. Magnesite occurs in outcrops, 
blocks, beds and veins. Where outcrops are pro- 
nounced it is usually safe to quarry with every 
prospect of success, for although a particular outcrop 
may fluctuate in persistency, the removal of the 
-urface of the ground is likely to disclose independent 
-tringers or veins of the mineral. Deposits of magnesite 
occur in the Salem district of Southern India, 
and to a very minor extent in Mysore Province. 
They also occur in Euboea and other parts of Greece, 
Macedonia, Silesia, Styria, Russia, Asia Minor, Aus- 
tralia, the Transvaal, California, Quebec and Vene- 
zuela, The following analyses may be taken as 
typical of Greek and Indian magnesites :— 


Greek. Indian, 
Quoted: in 
Journal of 
Chemical Ferguson. Dains. Pattison 


Society, 
Jan., 1903 


1.63 


3.10 0.2 


Silica . Pe i | 
lron oxide 1.19 0.30 —_ . 
Alumina ‘ o 0.17 ©.80 0.65 0.14 
Manganese oxide an - -- 0.20 0.06 
ENE io? “ike chee Se 1.44 -- 0.83 0.78 
Magnesium oxide 45.75 —- 46.42 46.28 
Carbon dioxide .. 49.88 — 50.71 50.10 
Combined water — 0.65 0.16 1.30 
Sulphuric acid... — —_ — 0.03 
Magnesium carbonate — (95.63) 94.00 (97.13) (96.38) 
Calcium carbonate _— 1.98 - _ 
100.06 100.83 99.26 99.86 


Of the impurities noticed in the composition of 
the mineral, the only really objectionable one is 
lime. 

To prepare magnesite for commercial purposes it 
is as a rule necessary to calcine the crude lump, in 
order that the carbon dioxide may be driven out and 
the material reduced to the oxide of magnesium, other- 
wise the magnesia,. If the oxide and the carbon 
dioxide exist in about equal parts by weight, as they 
are not unlikely to do, it is obvious that the impurities 
which remain after calcination will become approxi- 
mately doubled in percentage, thus 10 per cent. 
of lime would rise to 20 per cent., which would render 
the product worthless, it being impossible to obtain 
a satisfactory chemical combination between the 
oxide of magnesium, which is the basis of a quick- 
setting cement, and the oxide of calcium, which is 
comparatively slow in hardening. 

Magnesium oxide has often been found to be 
cementitious per se. Wall plasters, in particular, of 
magnesian cement have set hard, and have taken a 
fine polish though mixed with no other liquid than 
water. This has been especially noticeable in the 
case of lightly caleined magnesia combined with 
crude magnesite as an aggregate, both finely ground 
and mixed in the proportions of 1 part of lightly 
calcined magnesia to 2 or 3 parts, by weight, of the 
crude material. But to ensure reliability, magnesium 
chloride in solution has to be used for gauging. 

The degree of temperature at which magnesite 
should be burned will depend on the purpose for 
which it is required. For ordinary purposes the kiln 
used for caleining should be maintained at a tempera- 
ture varying from 700 deg. to 900 deg. Cent., accord- 
ing to the purity of the magnesium carbonate. The 
magnesia thus produced is known as lightly calcined 
(L.C.) or caustic magnesia. It will take some twenty- 
four hours to pass through a suitable gas-fired kiln, 
two hours of which time will be occupied in its passage 
through the zone of greatest heat, when the carbon 
dioxide will be expelled. Thus, theoretically, the 
loss of weight due to the change from crude to caustic 
will be equal to the weight of carbon dioxide driven 
out, at from 700 to 900 deg. Cent., plus—if it be 
not practically negligible—the weight of a very small 
percentage of combined water, which disappears 





before that zone of heat is reached. Theoretically, 
this loss should not exceed 50 per cent.—that is, 
it should take not more than 2 tons of crude magnesite 
to produce 1 ton of magnesia—but, as a matter of 
fact, it does take more, for in actual practice a con- 
siderable portion of the product will be under-burnt 
on first coming through the kiln, insomuch that an 
allowance of at least 24 tons of crude per ton of output 
should be made. 

This remark regarding under-burning refers to 
Indian magnesite in particular. This substance 
contains practically no iron oxide. In the Greek 
and Styrian magnesites, which have been analysed 
to hold respectively as much as 1.19 and 2.97 per 
cent. of this oxide, the difficulty is, however, to guard 
against over-burning. To avoid discoloration by 
the fuel the kiln should be gas-fired, and it may be 
remarked that purchasers are apt to insist on a very 
white material. As regard fuel consumption, it may 
be said that the weight of coal required is about 
25 per cent. of the weight of the caustic magnesia 
produced. Tube mills have been tried for fine grind- 
ing the product, but on the whole nothing has been 
found so satisfactory as a pair of millstones. A pair 
of such stones, 4ft. 6in. in diameter, driven by a 
20 brake horse-power engine will grind half a ton 
an hour of either caustic or crude magnesite fine 
enough to leave no more than 4 per cent. residve on 
a 120-mesh sieve. The specific gravity of lightly 
calcined magnesia is about 3.07, which is sometimes 
equalled by the crude material. 

Another class of magnesia is obtained by dead 
burning the magnesite at a temperature of from 
1500 deg. to 1700 deg. Cent., according to whether 
the crude mineral contains over or under 1 per cent. 
of iron oxide (Fe,O;) among its impurities. This 
‘*“shrunk ’” magnesia, which is very refractory, is 
used for the construction of hearths and linings of 
basic furnaces and for the manufacture of fire-bricks 
and crucibles. While all substances made from the 
Indian magnesite are, owing to the freedom of this 
material from iron oxide, far more refractory than 
those made from Styrian magnesite. 

Dead burnt magnesia has a specific gravity of 3.5. 
A still more refractory magnesia may be produced 
by calcination in the electric are at a temperature 
of 3000 deg. Cent. This “fused” magnesia will 
respond to the most exacting requirements. However, 
as neither dead burnt nor fused magnesia is used as 
a cement, any further allusion to them would be 
outside the scope of this article, unless it be to compare 
them thus briefly with the caustic class :—(1) L.C. 
or eaustic magnesia is plastic per se and can be 
moulded into shape under heavy pressure. The dead 
burnt and the fused can be moulded only in combina- 
tion with some plastic substance. (2) L.C. slakes 
with water after the manner of lime. The other 
classes will not absorb either water or carbonic acid. 
Thus in dealing with magnesian cement, we confine 
ourselves exclusively to the lightly calcined variety. 

It was in 1853 that Stanilaus Sorel, a French 
engineer, first invented oxychloride cement by co- 
mingling the oxide and chloride of zine, viz., ZnO 
+ ZnCl, A few years afterwards he discovered a 
better combination in the oxide and chloride of 
magnesium, and such is the origin of magnesium 
oxychloride cement—a cement unequalled in hard- 
ness and whiteness, the hardness varying directly 
as the fineness to which the magnesia has been 
ground and the strength of the chloride solution 
with which it has been mixed. To obtain a solution, 
crystals of chloride are dissolved in water, or a solution 
may be obtained naturally by utilising bitterns or 
sea-water residue left in the pans at salt factories 
after the salt has been crystallised out. In Bombay 
a company has been formed for the extraction of 
magnesium chloride from the bitterns of Kattiyawar. 
The solid matter in these bitterns consists of 65 per 
cent. magnesium chloride, the impurities being 
magnesium sulphate—over 20 per cent.—calcium 
chloride and sodium chloride. The strength of the 
magnesium chloride solution will depend on the 
purpose for which the cement is required. If wanted 
for the manufacture of artificial stone, the solution 
may with advantage register 25 deg., or higher, on 
a Baumé hydrometer ; but for floor construction a 
reading of from 18 deg. to 20 deg. Baumé will suffice. 

Magnesium chloride can also be obtained by the 
transformation of ammonium chloride, which should 
take place in accordance with the equation— 

MgO + 2NH,Cl = MgCl, + 2 NH; + H,0O, 
or 40 + 107 = 95 + 34+ 18. 

Mr. Thomas Bolas, F.I.C., got his MgCl, in 1911, 
when conducting a series of experiments with 
magnesite and magnesia, by adopting this method, 
and it is understood that a Manchester company 
intends to manufacture MgCl, on the same lines. 

It is this union of the chloride with the oxide of 
magnesium that increases the cementitious property 
of the magnesia, an already, to a certain extent, 
cementitious material. The only other known 
analogous case is that of Sorel’s original oxide and 
chloride of zine mixture, which forms a zine oxy- 
chloride largely used by dentists for stopping teeth. 

Magnesian oxychloride has for many years been 
used in the United States of America for the manu- 
facture of artificial stone, for which its extraordinary 
carrying power well qualifies it, as may be judged from 
the following formula, which Dr. C. T. Jackson, 
State assayer of Massachusetts, reported as being 








suitable for steps, window sills, and other work for 
which cut stone is usually used :— 
100 Ib. of beach sand 
10 lb. of comminuted marble 
10 lb. of Union cement (MgO) 
10 lb. of chloride of magnesium in solution, 20 deg. Baumé. 


Total 130 Ib., yielding 1 cubic foot of moulded stone. 

An idea of the strength of this compound may be 
gathered from the results of trials of 2in. cubes at 
the Boston Navy-yard, which were as follows :— 

Crushing Strength per Square Inch. 


Pounds. 
No. 1 7,1874 
No. 2 11,5624 
No. 3 21,5624 
No. 4 7,343} 


General Q. A. Gillmore, in alluding to these trials, 
in a report written in 1871, said: “‘ In none of these 
samples did the proportion of the oxide of magnesium 
exceed 15 per cent. by weight of the inert material 
cemented together.” He then proceeds: “ The 
principal business of the Union Stone Company up 
to the present has been the manufacture of emery 
wheels. The great tensile strength of the material 
may be inferred from the fact that in the proof 
trials the wheels are made to revolve with a velocity 
of from two to three miles per minute at the cir- 
cumference. They do not usually begin to break 
until a velocity of from four to five miles per minute 
is attained.” 

In 1912 a series of experiments was made at Salem 
with 2in. cubes for the manufacture of artificial 
stone, the inert material used being either quartz, 
iron ore, brick dust, serpentine, road metal, or crude 
magnesite. All the experiments had satisfactory 
results. The following were the particulars of the 
iron ore and quartz mixtures, which happened to 
come within the writer’s observation :— 


No. 1. 6 0z. of iron ore 
2 oz. of lightly calcined magnesia } . 
1} 0z. of crystals of magnesium chloride, mixed with 
water to a consistency of 25 deg. Baumé 
No. 2. 74 0z. of quartz 


2 oz. of lightly calcined magnesia 
1} oz. of crystals of MgCl,, 25 deg. Baumé 

The iron ore and the quartz were ground and 
passed through a 30-mesh sieve. The L.C. was 
ground and passed through a 60-mesh sieve. After 
one day in dry air, six days in water, and, finally, 
another day in dry air, a sample mixture of com- 
pound No. 1 attained a tensile strength of 585 Ib. 
to the square inch. After seven days in dry air, 
another specimen of No. 1 attained a tensile strength 
of 955 1b.—almost as high as the testing machine 
would work at—without breaking. Compound No. 2 
was, after seven days in dry air, tested up to 960 lb. 
—the workable maximum of the machine—without 
breaking. These tensile tests were made with 
standard-shaped briquettes, lin. square at the 
narrowest part. There was no means of testing the 
compressive strength of the cubes themselves, but 
it must have been high. The other compounds gave 
similar results. 








EES PCRS Scue ECES 

Ser gue r BRET Bees 

Composition. a2, 42g ty 8S Hg, 

"gh Geek Geek Gags 

s | sO 8 | 208 sO" 

£2 OM SL'OmM Fo UNE 2 

“ldo jd acl At 

1 part L.C. and 

1 part crude magnesite 450 150 135 370 
2 parts crude magnesite 280 180 160 200 
3 parts crude magnesite 350 230 65 175 
1 part sand .. . 360 295 250 360 
2 parts sand 450 315 260 275 
3 parts sand 400 365 290 200 
1 part iron ore 425 345 395 470 
2 parts iron ore .. 620 380 385 400 
3 parts iron ore . 595 420 395 370 


All proportions taken by weight. 

Broadly speaking, a magnesium oxychloride cement 
mixed with 4 parts of any aggregate, by weight, is 
in tensile and compressive strength equal to the 
same weight of neat Portland cement of standard 
quality. From this comparison it might be inferred 
that such a quick setting and tensilely strong cement 
as that made with oxychloride of magnesia would be 
admirably adapted to work in reinforced and other 
concrete work. But oxychloride cement expands on 
setting, and this is a feature which might militate 
against its use in some forms of concrete construction, 
though, as regards floors, the difficulty can be over- 
come. To guard against disruption in floors it is 
usual to lay them in blocks separated from each 
other by laths of wood placed on edge. In due course 
these laths are removed, and the spaces which they 
occupied filled in with more of the cement. Certain 
authorities advocate weathering the lightly calcined 
magnesia by exposing it to air before further preparing 
it for use, so that moisture and carbon dioxide may 
be absorbed until tendency to expansion disappears ; 
or else spraying it with water to attain the same 
result. But, as a matter of fact, however, expansion 
cannot as a rule be prevented by slaking. Over 
two hundred experiments have been made with 
Indian magnesite since February of last year, with 
the result that the oxychloride cements into which it 
had been converted cracked test tubes on an average 
ten times out of thirteen, whether the L.C. had been 
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previously slaked with water or not. And, as will 
be seen from the examples in the table above, selected 
haphazard, the slaking of the magnesia before mixing 
it with the other ingredients generally resulted in 
considerably lowering the tensile strength of the 
cement. 

Each specimen was moulded into a dumb-bell- 
shaped briquette of 1 square inch section in the 
middle, with a solution of magnesium chloride, 
18 deg. Baumé; and before being mixed with the 
MgCl, solution, the L.C. and the crude magnesite 
were ground and passed separately through a sieve 
of 100 meshes to the lineal inch ; the sand through a 
90-mesh sieve. When previously slaked with water, 
the L.C. was allowed to stand for over twenty-four 
hours before being further treated. It will be 
observed that the results are irregular, but very 
interesting. As an indication of the relative strengths 
acquired when (a) the MgCl, solution and (6) when 
water alone is used, the following experiments made 
in 1914 are instructive :-— 


Briquettes kept 
in dry air before Composition. 
testing for the Parts by 
undermen- weight. 
tioned periods. 


Mixed with Mixed with 
MgCl, solution. water only. 
Tensile strength/ Tensile strength 





Ib. per sq. in. | Ib. per sq. in. 
o> 
-_ 


24 hours 1 1L.C., 1 sand 330 
3 days} Ditto 365 re 
6 days Ditto 360 ,119 

24 hours LL.C., 2 sand 390 20 
3 days} Ditto 230 100 
6 days} Ditto 450 140 

24 hours 1 L.C., 3 sand 425 15 
3 days Ditto 550 52 
6 days Ditto 400 90 


The rapidity with which an oxychloride mixture 
acquires its full strength is noticeable, and here, 
again, the irregularity of the results will be noted. 

On February 3rd, 1914, a compound consisting 
of L.C. magnesia, iron ore and water only, which 
had been moulded on September 30th, 1912, broke 
at a tensile stress of 500 Ib. to the square inch. 
Thus, even without the aid of chloride a magnesian 
cement may attain a considerable degree of strength 
if given time. In the case under reference, the L.C. 
and the iron ore were equally divided in weight, each 
ground to pass through a 100-mesh sieve and mixed 
with the requisite amount of water. 

Before the war, magnesium chloride was im- 
ported in crystals from Strassfurt, which source 
of supply is, of course, no longer available; but 
magnesium chloride being indispensable, since the 
cement is very largely used for floorings, certain 
enterprising firms in the United Kingdom are erecting 
plant for its manufacture. Either sawdust or asbestos 


is generally used as a filling for floors. Sometimes} 


there is a layer of each, a lower one of sawdust }in. 
thick under an upper one of asbestos powder aggregate 
jin. thick. At the Grand Oriental Hotel, Colombo, 
where the floors are of magnesia cement, sawdust is 
the filling throughout, and the work is satisfac- 
tory in spite of the moist nature of the Ceylon 
climate. Such a layer may be in. thick, and an 
oxychloride flooring may be laid on a sub-floor of 
Portland cement or any sound floor in which there 
in an absence of free lime. Such floorings might cost 
from 3s. 6d. to 4s. 6d. or more per square yard, accord- 
ing to the fluctuating prices of the materials, caustic 
magnesia being at present about £5 15s. for the 
lump material and £6 15s. for the finely ground, 
c.i.f. London. Xylolith floorings, as these are called, 
should be laid under expert supervision, which, how- 
ever, is not essential if crude magnesite be substituted 
for the asbestos or sawdust filling, in the proportion of 
3 parts of crude to 1 part of caustic magnesia, both 
finely ground. But a magnesia-magnesite floor lacks 
the warmth and. elasticity of a xylolith. In fact, 
it becomes to all intents and purposes a stone floor, 
but, being jointless, it has the advantage over the 
usual stone floor in point of cleanliness. 

Although magnesite is found in several parts of 
the world, its markets were mainly controlled before 
the war by India and Eubcea, and the grinding 
was done chiefly in Holland and Germany. Whatever 
Eubcea may be doing now, India still exports the 
mineral to the United Kingdom and elsewhere, crude 
and calcined, some of it being ground before exporta- 
tion and some after delivery. The demand for 
magnesite is especially strong in America, which, 
while recognising the importance of the mineral for 
certain works of construction, recognises also the 
fact that for such purposes no other material can be 
made to take its place. 





SEVERAL years ago experiments were made in Russia 
in disinfecting railway cars by the use of steam and 
formalin, the results of which have only recently been 
announced. To start with the temperature inside the 
car is raised to 65 deg. Cent. by the admission of steam, 
which takes from fifteen to twenty minutes, according to 
the size and style of car, and the formalin is sprayed by 
pressure generated by an oil motor. A mixture of formalin 
and ammonia was also tried. The results as regards the 
destruction of germs of plague, typhoid, tuberculosis, &c., 
were fairly satisfactory, but it was found rather difficult 
to get a uniform temperature, and the vapours injured 
some of the paints used in the cars. 





PROPOSED CENTERING FOR LARGE-SPAN 
STONE BRIDGES. 
By S. BERG. 
No. I, 


THE problem of which is the most economical 
method of building stonework bridges of large span 
depends for its solution on various circumstances. 
The conditions under which the masonry type of 
bridge is chosen are principally as follows :—(1) A 
good hard soil for the foundation, or at least a soil 
of not too difficult a character must be available ; 
(2) natural stone of suitable quality must be obtain- 
able within a not too great distance of the site ; and 
(3) wood suited for centerings must be available 
at a reasonable cost. 

Further, the problem is influenced by the character 
of the section to be bridged. It may, for example, 
be a very deep gorge or valley, or it may be over 
ground of difficult character, or it may be over a 
river. Perhaps there may be a combination of these 
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circumstances. These conditions affect very mate- 
rially the estimate for the cost of the centering to be 
employed. If the centering is to be of the type 
having no free bearing,.or a free bearing for only a 
portion of the span, the estimated cost arrived at 
may at times be so large that the economy of 
a stone bridge over other types may disappear. 
The extraordinarily high cost of centering in cer- 
tain cases where specially difficult conditions were 
met with induced the writer to go into the question 
of devising what he terms “ free bearing” centers 
for stone arches of great span, and in the following 
article this matter is discussed in connection with a 
stone arch bridge having a span of 150 m., or 492ft., 
the investigation being sufficiently detailed to form 
a basis for a sound estimate of cost. 

In the case of this bridge the conditions under 
which construction has to be carried out are as follows : 


Centering in position of erection 


150™ 


SIDE 
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In order to avoid the enormous extent and cost of 
centering carried from the bottom of the gorge up 
to the arch, the cost of which would have amounte<| 
to about 855,000f.—19,000 square metres at 45f. 
(say, £34,200), “free bearing” centerings were 
chosen. The form of centering preferred by the 
writer can be seen in Fig. 2. The centering is forme 
by means of two curved girders, which might ther 
selves be regarded as arches, one of each of these 
having one end pivoted on a bearing on the bank, 
the other ends meeting and being connected to one 
another. The erection, some details of which arc: 
described further on, is carried out without an 
special staging. Each girder is erected in a vertic::| 
position—see Fig. 2—and when all is ready the two 
halves are lowered so as to bring the ends together, 

The Load and Stresses of the Centering.—The load 
eurve was worked out in accordance with the P x sin , 
formula, the entire weight of the arch being take) 
into consideration. The closing of the arch is, how 
ever, commenced when not quite 45 per cent. of the 
total weight of masonry has been built in, and, as thi; 
arch after the closing has taken place very large!, 
carries its own weight, only bearing on the centerin. 
if there be a tendency to settlement, this cireumstanc: 
is counted in favour of the carrying capacity of the 
centering. But this favourable circumstance is noi 
taken advantage of to take as a basis of calculation 
the weight of the bridge multiplied by 0.45;  bui 
stresses are allowed which are nearly double those 
ordinarily used, care being taken that in no case 
should the stresses exceed the limits of elasticity of 
the materials employed. It has, further, to be con 
sidered that even if—after the first closing of the 
arch—the whole arch weight should, by reason of 
settlements, be brought to bear on the centering, this 
heavy loading will only last as long as those settle 
ments demand it, since the elasticity of the centering 
will permit it to yield. 

If the stresses thus arrived at should seem too high, 
it is to be remembered that only a slight yielding of 
the centering will relieve it of the greater part of that 
stress, since the stone arch, having once been closed, 
can carry itself. 

The Working out of the Stresses.—It was found that 
the system of turning moments answered the best. 
The graphical method of Culmann was too inaccurate. 
as the angles of intersections of lines to be constructed 
were too small. As can be seen from the diagram 
Fig. 3—the centre line of resultant forces indicates, 
in the main, how the pressures in the chords increase 
and decrease. The web members are only exposed 
to comparatively small forces, the verticals having 
compressive, the diagonals tensile stresses, a relation 
which does, however, to a certain extent change, 
though only under the influence of small stresses 
appearing during the erection, when the centerings 
are not yet in the inwardly sloping position which 
they take up when they are in service. 

From the diagram—Fig. 3—it may be readily 
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Fig. 2—FREE-BEARING CENTERING 


—A quarry from which good, readily worked stone 
having an ultimate compressive strength of 1200 kilos. 
per square centimetre is drawn, exists at a distance of 
3 kiloms.from the bridge and is easily reached ; suitable 


timber is to be had in the neighbourhood within a | 


distance of 10 kiloms.; the wages to be paid are as fol- 
lows :—Quarriers, 0.55f. an hour ; masons, 0.70f. an 
hour; labourers, 0.50f. an hour; carpenters, 0.75f. an 
hour; and mechanics, 0.80f. an hour. The ap- 
plied load to be considered is 10 tors per metre run 
of the viaduct, and the wind pressure 100 kilos. per 
square metre of the fully loaded bridge. The time 
available for construction is twenty-five months. 

The form of bridge decided upon and the section 
spanned can be seen from the illustration Fig. 1. 
The net width of the viaduct at its crown is 4.60 m. 
and 5.0m. between the railings. The dimensions of 
the arch are :—At the crown, 6 m. broad and 2.5 m. 
deep ; and at the imposts, 8m. by 3.7 m. 


deduced that a position of the foot bearing about 
2.5m. from the arch, or even in a line with the lower 
| or inner centre chord, would be of advantage, having 
|regard to stresses and economy ; but this position 
is not chosen, because this advantage cannot be 
|counted on in many cases, as local circumstances 
| generally would not allow of the placing of the foot 
| bearing in that position. 

| The materials employed are first-rate pine wood, 
| mild steel, cast iron—at the main joints for chairs 
|}and shoes—and special steel for the crown screws. 
|The permissible stresses chosen are :—For wood, 
| compression or bending, 160 kilos. per square centi- 
|metre; and for mild steel, 2000 kilos. per square 
| centimetre. 

The introduction of wood for the making of the 
chords makes the cross sections of such great dimen- 
sions that the tendency to break sideways is in most 
| cases practically eliminated, the stiffening of the 


| 
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arches of the centering at the web points only remain- 
ing to be secured. 

As an example of stresses, taking panel points 15-16 
of the upper chord, we have got :—Dimensions : 


| 
| actually is less stressed than is shown in the above 


calculation. 
As to the influence of the bending of the column, 


this is treated according to the following rule by the 


| the amount of — 467 tons, 
| it will only be upwards of 260 tons, as after the arch 


Probably at the maximum 


is closed only passing periods of greater stresses occur 
to which pressures the flexible centres easily yield, 
their yielding immediately relieving them of these 
stresses. 


wood section, 51 x 42cm.; steel section, 2 x 45 | Swiss Federal Railway engineers :— 


Taking 1 = length of column. 
The Web Members.—Verticals are calculated to 


. 2.4em.; length between panel points, 350 cm.; 
joad counted, 10 tonsa metre run; girder stress esti- l, = considered length of column. 
Considering the bending from <4 = radius of gyration. be exposed to a maximum of — 27 tons. The section 


mated, — 467 tons. 
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Pig. 3—STRESS DIAGRAM FOR CENTERING 


is made up of 4 L irons 4 x 6 x 0-7cm. braced 


the load = 10 tons per metre to be taken entirely 
together :— 


poet : : aca 
hy the wood section, this force absorbs— if ; = 10 to 110, and for railway bridges of mild | 


; 0. s xX 360? : | ae > issi 
maximum moment == — sim 1530 centi- | Steel the permissible stress = ig aatatS = Ce | : ; 
8 — ml - ke] * t=9 with h = 20 cm. 
t “— ssh ol ist 2 5]? fh, 1.000 0.005" tons per square centimetre. : ae = § sectional area — 26-2 
metre tons, as e moment of resistance 6 | t ¢ ¢ S square centimetres. 
a Substituting the figures to be used for wood, the td 
81,200, the stress 5 2 -, 1530 _ p 7 > gem 
,200, the stress produced is em 0.085 tons 0-8 «x 350 sa Soe 
om 4 — = — = 1 wast : XK vOU _ " . . 
, po ; formula is f, = 0-15 — 0-00075 > ib =0.137 As the members are bolted and not riveted on, /; is 
per square centimetre, which leaves 0.16 tons - 5.3 1 
0.085 tons = 0.065 tons per square centimetre for | or a diminution of hardly 10 per cent., which shows counted = / = 380 cm. ~ = 43. 
, a 
WEGPOINT No. 16 
UPPER CHORD 
VERTICAL 


SIDE VIEW SECTION 


SECTION SIDE VIEW 





LOWER PART AND FOUNDATION 
OF CENTERING 





rey 
















































Mm SERB Ie pope Sf Gisess As — 
5 30%m 
SIDE VIEW 5s fe/ FO “El SESE HK Safe KKH << Faso ----~- 
ES 
SECTION @a-a 12% 30% 
LOWER CHORD 
SIDE VIEW 


SECTION 








© COL ON4x0.50m 















f Bridge 


Axis o 


























* 
. 
7 
“ 





Concrete 
SECTION a-a 
CROWN JOINT Mlustrating screw 9g 
wirerope pulleys and fastenings 
on the left center-head. 


ry 








Concrete 
SIDE VIEW 











= | 
' 



































Swain Sc 


“THe Encineer” 


Pig. 4—DETAILS OF CONSTRUCTION OF CENTERING 








the girder stress, or 42 x 51 x 0.065 = 139 tons. that the influence of the bending of the column might | f, = 1.000 — 0.005 x 43 = 0.785 tons per square 
The girder stress being — 467 tons, there remain | be neglected in this case, particularly as the cheek | centimetre, or 26-2 x 0.785 = 20.5 tons, or the 
467 — 139 = 328 tons to be taken by the steel sections, | plates strongly strengthen the wood sections. It has, | normal stress is here taken to the limit 1.3 tons per 
328 | however, to be remembered (1) that the whole load | square centimetre, instead of 1-0 ton per square 

2 x 45 x 2.4 | of 10 tons per metre never acts as a bending force, |centimetre. For the above-mentioned reason the 
= 1.5 tons per square centimetre, or less in com- | but at the utmost only 4-5 tons per metre does so, | Stress actually remains Jess than 0-7 tons per square 


parison than the wood, which means that the wood | 2nd (2) that the girder stress will never really reach | centimetre, 


which thus bear a compressive stress = 
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The effect of temperature has, of course, to be taken 
into account. The idea being to erect the centerings 
and finish the great arch in one building season— 
eight to nine months—the ereetion of the centering 
has to take place in the spring, three months being 
available for this operation. The remaining five to 
six months have to suffice for the making of the arch 
and the lowering of centerings, including a month 
for the settlement of the arch after its final closing. 
For the centerings a maximum variation of tempera- 
ture of 25 deg. Cent. is counted on. As coefficients 
of elongation for difference of temperature = 100 deg. 
Cent., assuming 


for steel oa =a, for wood mae = a, for masonry 
we =a, and as coefficients of elasticity = E for 


steel 2150 tons, for wood 100 tons, and for arch 
masonry 80 tons, with a change of temperature = 
25 deg. Cent., we have per square centimetre, accord- 
ing to the formula, 

e 


the foree P = a x rE, 
100 
l 25 
for steel P= =x x 2150 tons = 
927 100 
0-58 tons per square centimetre, 
orn 
for wood P= . x “9 x 100 tons = 
1500 100 
0-016 tons per square centimetre, 
for arch masonry P = -. x 25 x 80 tons = 
1100 100 


0.018 tons per square centimetre. 


Reckoning that the above forces come into action 
at the critical period of the first closing of the arch, 
we have thus got elongation tendencies of steel and 
wood as the above, whereas the compressive stresses 
in the centre chords are 0-85 tons and 0-07 tons 
per square centimetre, or considerably more than 
the above, which means that the elongation tendencies 
are completely counteracted and no upward forcing 
of the arch—tending to open the upper joints—has 
to be feared. 

There is, of course, the difference between wood 
and steel to consider. The length of the centering 
being 91 m., there is with a change of temperature 
of 25 deg. Cent. an elongation 

1 


for steel = 91 m. x —_ x } = 25 mn., 
927 
1 
f a= 91m. x —— —s = 
or woo m. X i500 x} 5mm 


or a difference of 10 mm., which, as far as the com- 
pressive stresses acting allow it to make itself felt, 
has to be taken up at the different points of con- 
nection between the two materials, namely, the bolts 
at the web points as well as between them. 

Each group of centerings is placed on a round steel 

oot bearing bar on which it can turn—see Fig. 4. 

This bar, which is 20 cm. in diameter, rests on 
on cast iron chairs, which stand on square blocks of 
granite bedded in concrete. Between the chairs and 
the blocks of granite is introduced a layer of lead. 
At the two outer ribs of the centerings heavy steel 
straps tie the centres to the bar and the bearing bar 
on to the foundation. 

To secure the exact meeting of the centerings at 
the crown joint these foot bearing bars have, of course, 
to be placed as accurately as possible—see Fig. 4. 
The bars being 10 m. long, a total fault of 5 mm. in 
their position would cause a displacement at the crown 

; 2 “wig 

* 10,000 
tion which can be arrived at in practice; indeed, 
a means of regulating twice the amount of this error 
is provided. 

The forces acting are of a heavy nature and necessi- 
tate thorough consideration, in order that the stresses 
may nowhere exceed the limits within which they 
must lie so as to avoid any marked crushing of the 
materials. In order to facilitate the erection the 
web members are nearly all bolted on to the chords, 
this arrangement being aided by the comparatively 
small stresses at work in these members. The web 
plates also serve as joint plates for the cheek plates 
of the chords. The rivets on the inner side have to 
be let in flush. The chords join in cast iron shoes. 
At the foot they stand on the bar, and at the crown- 
joint arrangement is made for the introduction of a 
steel screw, which serves as a distance piece as well 
as for the lowering of the centres, which ought to be 
lowered to a certain moderate extent—the first time 
—when. the first closing of the arch has taken place 
and the mortar has had about a week’s time for 
hardening. 

The crown joint is, of course, also a difficult matter, 
the forces to be taken into account being very great. 
For each half of the centering the pressure is calculated 
to be 728 tons. Side stiffness has also to be secured 
and allowance to be made for the play necessary for the 
lowering operation. The side stiffness can be aided 
by means of beams joined on to the chords of the 
outer ribs of the centerings spanning the gap, and the 
action of wind pressure on the centerings has to be 
counteracted by bracing the structure to the sides 
of the gorge by means of steel wire ropes. 


joint = 91 m. 0-045 m., an approxima- 





ELECTRICAL APPLIANCES FOR WORKSHOPS. 
No. I, 

One of the first electric tools was invented by 
Dr. Werner von Siemens, who in the year 1879 took 
out a patent in Germany for an electric hammer to 
work alternatively as a percussive drill, intended 
apparently for use in mines—mainly coal mines. It 
was an odd arrangement, this early electric tool, and 
in the light of modern knowledge looks one of the 
silliest things it is possible to devise, but as an elec- 
trical curiosity it is an object of interest, and is at 
the root of the German electric tool industry. 

Six years after Dr. Werner von Siemens took out 
his patent electric drills were tested in Messrs. 
MaeMillan’s shipyard in Dumbarton, and, later, in the 
yard of Denny Brothers. Many holes in the plates 
of a ship launched by the latter firm in May, 1887, 
were drilled in position by portable electric machines. 
Of course, in those days the principles governing 
motor design were not at all well understood, and it 
is surprising that at this early period the drills were 
made to work. Had it not been for the subsequent 
development of compressed air tools—a development 
due very largely to the Americans—electric drills 
and other similar arrangements would no doubt 
be used more extensively, but although com- 
pressed air proved a great obstacle to electric tool 
progress, it has not by any means destroyed the 
industry. There was certainly a period when portable 


electric tools suffered a partial, if not total, eclipse | 


due to the popularity of compressed air, but when the 
practice of driving machine tools electrically came 
into vogue some ten or twelve years ago conditions 
began to alter, and there has been a steady increase 
in the demand for electrical workshop appliances 
ever since. Unfortunately, however, in the early 








ohmic resistance loss in the armature varies, of course, 
with the square of the current, and if the machine 
is series wound this applies to the field winding also. 
If the motor is shunt or compound wound a largo 
proportion of the copper loss is independent of tho 
load. Mechanical loss due to the brushes and gearing 
are small; indeed, even with speed reduction ratios, 
as large as 2500 or 3000 revolutions per minute to 
100 or 150 revolutions per minute, a transmission 
efficiency as high as 97 per cent. is often attained. 
The electrical losses must obviously be kept as lov 
as possible, not so much with the object of reducing 
the current consumption,, as because, owing to the 
temperature rise, they limit the output of a machine. 
The designer has not only to consider the limitation. 
imposed by the insulation, but the fluctuating 
nature of the work, and the nature and extent of the 
overloads to be dealt with. Temperature depends 
naturally upon the load factor, which is the workiny 
period divided by the rest period plus the perio«| 
during which the tool is at work. Another factor 
is the starting current, which also influences thy 
design to an important extent. 

Cotton, silk, paper, and similar fabrics, and various 
minerals such as mica and asbestos are the insulator 
commonly employed in electrical work. The minera| 
substances will naturally stand higher temperature: 
than the fabrics. The latter cannot be employed safely 
at temperatures over 176 deg. Fah., though if impreg- 
nated with varnish the temperature can be increase«| 
by about 20 deg. Asbestos and mica compounds 
can be used under temperatures of 240 deg. Asbestos, 
however, is highly hydroscopic, and mica, whilst 
useful for slot insulation, cannot be used for many 
other purposes. It is owing very largely to having 
to employ the fabrics that the task of making 
reliable electric drills proved so difficult. Neverthe- 


stages of this development some very inferior tools ' less, very satisfactory machines are now made. 

















Fig. 1—PARTS OF CONSOLIDATED PNEUMATIC TOOL CO.’8 ELECTRIC DRILL 


were put upon the market, for it was thought 
apparently that any kind of motor would do. Little 
or no attention was paid to the exceptional conditions 
under which the machines have to work, and as a 
result electric tools frequently proved very un- 
satisfactory. It is said, in fact, that some firms 
used ordinary fan motors. Needless to say, when 
subjected to the rough treatment and heavy overloads 
inherent to industrial work, they failed lamentably. 
The first satisfactory electric drills were produced in 
America. Later, von Kramer in England and 
several firms in Germany interested themselves in 
the work and ultimately produced electric tools in 
very large quantities. 

Many electric tools in use in this country were 
made in Germany; far too many in fact. They are 
cheap and on the whole satisfactory, but they are 
not of such robust construction as those made in 
Great Britain and America. 


In designing these | 


| 





tools the fact has to be kept in mind that the men | 


who use them know little and care less about elec- 
trical apparatus. 

Clutches that slip at a predetermined torque have 
been used between the armature and drill spindle, and 
overload alarms have been provided which give warn- 
ing to the operator when the motors are overloaded. 
Some tools, notably German tools, are still fitted with 
these devices. British and American manufacturers, 
however, prefer to use heavier and more robust 
motors that will withstand heavy overloads. Exces- 
sive heating was at one time one of the principal 
troubles. Heating, of course, is attributable to the 
losses. The electrical losses are due to hysteresis, 
eddy currents and ohmic resistance. Mechanical 
losses are attributable to friction in the bearings and 
gear and to.windage. As the armatures run at from 
2000 to 3000 revolutions per minute, the hysteresis 
loss is appreciable. It does not vary with the load, 
but increases as the 1.6th power of the speed. The 





| 
| 


Working conditions vary widely in almost every 
individual case ; hence provision must be made for 
the most extreme conditions met with, at the same 
time avoiding the production of a machine that is 
too expensive. At one time it was thought that all 
electric tool motors should be totally enclosed, and, 
of course, there is a good deal to be said for this 
arrangement, but when forced ventilation was tried 
it was found to be so advantageous that the old 
practice of totally enclosing the motors was very 
soon given up. Forced ventilation not only enables 
a machine to deal with big overloads, but when it 
is running light and the speed is high—assuming, of 
course, that it is series wound—a very strong current 
of air is drawn through the windings, which rapidly 
cools them. Forced ventilation is, of course, now 
very common, not only on small motors such as 
those with which we are dealing, but on railway 
motors, transformers, and on many machines at: work 
in industrial establishments. 

Cast steel or cast iron may be used for the outer 
shell of a drill motor. Where, however, weight is an 
important consideration, cast steel is usually chosen, 
for its magnetic qualities are superior to those of 
cast iron. Die castings are usually employed for the 
magnet poles. Swedish iron is almost the only iron 
that is suitable for the armature core, and is there- 
fore used almost exclusively. 

A diaphragm divides the motor part from the 
gearing, and not only does it prevent the ingress of 
oil into the motor, but it also carries the bearings for 
the gears. A dish casting covers the lower end of the 
gear case, and this casting carries two bearings, one 
for the gears and the other for the tool socket. Many 
electric drills now have the spindle in the centre of the 
machine. The side-spindle drill has one very marked 
advantage, namely, that close-quarter drilling can be 
accomplished without using an angle gear. The parts 
of one of the Consolidated Pneumatic Tool Com- 
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pany’s heavy-duty drills are shown in Fig. 1. It will be 
gathered from the illustration of the armature that 
forced ventilation is obtained by a large fan mounted 
on the shaft. In the early days it was customary to 
employ hand-wound armatures, but this practice 
has now been wholly given up. All drill motors made 
by this firm—and, in fact, by all other firms with 
which we have come into contact in connection with 
these articles—adopt a former winding which is far 
preferable to the older type of winding. It is more 
satisfactory electrically and mechanically, and is 














Fig. 2—DRILL AND MAGNETIC DRILL POST 


neater. Moreover, it enables the coils to be ventilated 
more effectively. The commutator is composed of 
hard-drawn copper bars carried on a sleeve and 
insulated with Indian mica. Successful operation 
naturally depends very largely upon the design of 
brush gear, and the Consolidated Company has paid 
very careful attention to this detail. Carbon brushes 
are mounted in holders of robust construction. 
Another detail to which equal attention must be 
paid is the switch. Arcing at the contacts is very 
destructive, and sooner or later will lead to trouble. 
It is customary, therefore; to fit these drill motors 
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Fig. 3—-EXPANDING BOILER TUBES 


with quick break switches, which can only make and 
break the circuit suddenly. On some of the heavy- 
duty machines a magnetic blow-out device and a 
no-voltage release gear are also fitted. The switch is 
operated by a small lever on the handle of the drill. 
For some classes of work a magnetic drill post is 
a very handy auxiliary, for it enables the drill 
to be fixed in position in a very convenient manner 


descendant, though vastly improved. The present 


arrangement is shown in Fig. 2, where it will be seen | 
| this country, the 2in. drill is preferred for work of 


that the motor is at right angles to the drill. Provided 
the surface of the metal to be drilled is reasonably 
flat, any number of holes can be pierced without the 
trouble and loss of time involved in fixing the 
machine by the ordinary mechanical methods. All 
the operator has to do is to place the tool in the 
desired position and then to operate a switch, when 
the machine is fixed rigidly in an instant. 
magnetic drill posts are used largely in the Royal 
dockyards and by private shipbuilding firms. It 
has been possible in one yard where these machines 
are in use to drill as many as 390 lin. holes through 


in one hour. On the Continent of Europe, where 
electric tools are used even more extensively than in 


this description. It is slower in operation than the 
No. 2 machine, but the maintenance charges are 
somewhat less. In these shops the men are usually 


| paid lower wages than in England, and they work 


These | 


more leisurely. For expanding boiler tubes the 
Consolidated Company’s electric machines have been 
used with marked advantage, and in Fig. 3 a No. 3 
heavy-duty machine is shown performing work of 
this description. The time taken to expand the 
tube and to bell-mouth the end is approximately 
45 sec. per tube. This refers to a water-tube 











Fig. 4—DUDLEY ELECTRIC GRINDER AT WORK ON CRANK SHAFT 


gin. high-tensile steel in the course of a nine-hour 
shift. The current needed for energising these 
magnetic drill posts is very small; in fact, a grip 
of about a quarter of a ton can be obtained with 
about the same amount of energy required for 
lighting an ordinary electric lamp of 30 or 40 candle- 
power. : 
The Consolidated Pneumatic Tool Company has, 
of course, been engaged upon the manufacture of 
electric and pneumatic tools for many years, and 
although there has been a steady increase in the 
demand for the former, it still manufactures a very 
large number of pneumatic machines. Perhaps no 
other firm in this country is in a better position to 
judge what are the relative efficiencies of the two 
types, and the following figures, which relate to hand- 
operated and electric and pneumatic tools, are of 
interest. In each case 460 holes 2in. in diameter 
and 2in. deep were drilled in mild steel. 
“By hand. Compressed air. Electricity. 


£ d. a a. a. - 2-4. a, 
Cost of power .. - O28 Fi. @ S 6 
Cost of labour .. 32 15 0O*.. 10 6 6f.. 919 3f 
Total .. on 16 0 222 2 2 ..886 2 9 


* Piecework. + Timework. 


In another case 80 holes l}in. in diameter and 
3in. deep were drilled in the stern of a ship, and the 
following figures give the costs :— 

By hand. Compressed air. Electricity. 


a -& i ee | oe eo: 
Cost of power .. «a. OCBC9E  OcOsa 
Cost of labour .. 2 10 O*.. 0 14 7T7¥.. O13) 6 
Total .. ~~ £230 0... £0 17 4]... 0 be if 


* Piecework., + Timework. 


The uses to which electric drills are now put are 
very numerous. Not only are they employed for 
making holes, but for reaming, particularly holes in 
ships’ sides. Not very long ago this work was done 
almost exclusively with compressed air tools. It 
is now becoming common, however, to use portable 
electric machines. Another important application 
of electric tools is met with in connection with drilling 
and tapping holes in locomotives. For this purpose 
the jin., l}in. and 2in. drills, made by the Consolidated 
Pneumatic Tool Company, are now extensively em- 
ployed. The company’s No. 2 jin. machine has been 
used for tapping lin. holes, eleven threads to the 
inch, through }in. steel and }in. copper in copper 
fire-boxes. It taps these holes in steel and copper 
in less than half a minute with an expenditure of 
.8 horse-power. As many as 206 of these holes have 
been tapped by one man in 2h. 12 min. For heavier 
work a larger machine, designated No. 3, is sold. 
This will tap lfin. holes through }in. steel and 
1lin. copper in from 30 sec. to 34 sec., and uses 
about the same power as the other drill—No. 2— 
just referred to. For drilling out boiler stays during 
repairs these drills are equally effective. To remove 
these stays a {in. hole is drilled in the centre, and 





indeed. Electric drills made as far back as 1882 
were fitted with magnetic fixing arrangements, 
and the magnet drill of to-day is a direct 


34 of these holes can be drilled to a depth of jin. 


boiler, as shown in the illustration, but similar 
results are obtained on locomotive boilers. A very 
handy arrangement is made for drilling round the 
furnace mouth of a marine’ boiler. 

Small electric grinding machines are also now 
performing useful work in engineering shops. The 
hand or portable type serves for a variety of purposes, 
from fettling castings and smoothing off riveted 
surfaces to the more refined work of accurately 
finishing. A special tool developed some little time 
ago by the Consolidated Company for this purpose 
is mounted on wheels and may be moved over the 
work, its feed being so adjusted that it will only 
remove a predetermined amount of material. No 
matter how much pressure the operator applies to 
the tool the cut remains the same, and it is therefore 
impossible to produce an irregular surface. Other 
uses to which electric grinders are put are grinding off 








Fig. 5—PORTABLE ELECTRIC GRINDER 


rags of steel bars, channels and angles which have 
been cut and grinding off the rag at the bottom of 
holes which have been drilled. Tool-post electric 
grinders are also frequently attached to the rest of a 
lathe and used for grinding turned work to a finish. 
In shops where there are many lathes, these grinders 
are often used for grinding up the lathe centres. 
One of the most useful tool-post grinders is the 
Dudley precision grinder, which is made by the 
Consolidated Pneumatic Tool Company. It consists 
—see Fig. 4—of a grinding arbor mounted separately 
from the driving motor, this arrangement ensuring 
accuracy. It will be seen that in the case of the 
machine illustrated the motor drives the grinding 
spindle through a belt, so that any inaccuracy in the 
motor bearings does not interfere with the grinding 
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part. The bearings in the grinding arbor are coned 
and split, and adjustment is made by means of an 
outside nut moving up the bearing, and conse- 
quently as the latter wears the loss is taken up, 
and therefore no inaccuracy is likely to arise. It is 
said, in fact, that these grinders give all the accuracy 
obtainable with a high-class fixed grinding machine 
costing from five to six times as much money as one 
of these small machines. Firms specialising in repair 
work have found these tools exceedingly useful. 
The illustration shows a grinder of this kind grinding 
up the cranks of a motor car engine which have become 
slightly oval, an operation which but for this machine 
could not have been done in a lathe. 

A portable electric grinding machine driven through 
a flexible shaft is shown in Fig. 5. This form of hand 
grinder is in some cases preferable to the well-known 
machines having the grinding wheel attached directly 
to the motor, for the motor in the case illustrated 
can be larger and heavier and therefore more powerful 
than a motor that has to be lifted and shifted about 
over the work. On the other hand, flexible shafts 
introduce a mechanical loss. 

We cannot describe here all the electric tools 
made by the Consolidated Pneumatic Tool Company. 
It must suffice to refer briefly only to a few others, 
One is a very robust bench grinder, which consists 
of a motor mounted on a metal base, and having 
fixed to each end of the armature shaft 4 grinding 
wheel. A hand wheel on the front of the base or 
pedestal serves as a switch, and with this handle 
the machine is entirely controlled. A similar grinder 
mounted on a high pedestal is made by the Witton- 
Kramer Electric Tool and Hoist Company, of Witton, 
Birmingham, and it is shown in Fig. 6. To each wheel 

















Fig. 6—-ELECTRIC PEDESTAL GRINDER 


a tool rest is fitted, both rests being adjustable. 
The motor is a two horse-power machine, and it runs 
at 1440 revolutions per minute. The machine is 
designed so that it can easily be transported to any 
part of the works, and if desired it can be bolted 
down to a bed-plate. Another type of grinder which 
is very valuable in a comparatively small shop is 
the twist drill grinder, consisting of a motor with a 
grinding wheel attached to one end of the spindle and 
the usual drill holder. 

For foundry work a machine that has become very 
popular is the power-driven sand shaker. The Con- 
solidated Company makes two sizes of these machines, 
one consuming about 110 watts and the other 200 
watts. The difficulty of imitating the action of the 
pneumatic hammer which has hitherto been used for 
driving these sand shakers led to considerable trouble, 
but this was ultimately overcome by using a pendulum 
movement which gives an adjustable stroke. Many 
attempts have been made to produce an electric 
hammer, but so far most of these tools have proved 
unsuccessful. To make a riveting machine, how- 
ever, is comparatively simple, and electric tools of 
this kind are said to be as efficient as a hydraulic or 
compressed air riveter, and they are also reliable 
and simple. An electric riveter made by the Consoli- 
dated Pneumatic Tool Company will drive 600 rivets 
an hour. It consists of a vertical spindle motor 
driving a heavy fly-wheel, which operates through a 
magnetic clutch on a screw, and a nut travels up and 
down the latter, closing the jaws on the rivet as it 
rises. 

No tool can be tested more readily and more 
accurately for power consumption than an electric 








tool, and tests made with modern tools have shown | Carpenter, London; Alderman Phillips, Salford; Bailie 


them to be very economical. It has been found 


drilling machine varies from .07 to .1 horse-power | 


per pound of metal per hour. With some machines 
even better results have been obtained. In fact, 
-045 horse-power per pound of metal has been 
recorded, but this is very exceptional. Tests made 
on old and new British tools show that the improve- 
ments that have been introduced within the last 
few years have led to a considerable increase in 
efficiency. 








COAL SUPPLIES FOR ELECTRICITY AND GAS 
WORKS. 

SINCE the beginning of the war the difticulties experi- 
enced by electricity and gas works in obtaining coal 
supplies have been, accumulating until they have now 
reached a point at which it is felt that drastic Government 
action is imperative. At first the chief trouble was the 
inability to obtain supplies on account of limited freightage 
facilities, but to this has now been added the difficulties 
arising from increased prices. Many undertakings are 
finding it impossible to replenish their stocks in order to 
bring them up to the normal reserve, and the shrinkage 
in a large number of towns varies from 25 to 50 per cent. 
The Order in Council issued last week prohibiting the 
exportation of coal to foreign countries is expected to have 
some effect, but this, in itself, is considered by no means 
sufficient. The suspension of the Eight Hours’ Act is 
strongly urged and in a few cases the view is held that 
the Government should take over the control of certain 
collieries producing coal specially suited for gas and elec- 
tricity work, during the war, in order to secure adequate 
supplies. 


To bring the matter to a head a joint conference of 


Irwin, Glasgow ; Sir Fortescue Flannery, M.P., London . 


that the power usually required to remove metal in a | Sit D. Ford Goddard, M.P., Ipswich; Sir Ryland Adkins, 


M.P., Lancashire; Sir Joseph Bellamy, Plymouth - 
Reginald Neville, M.P., London; H. E. Jones, London - 
E. Allen, Liverpool; Hanbury Thomas, Sheffield ; Capt. 
R. 8. Hilton, Birmingham; J. Ferguson Bell, Derby . 
J. R. H. Jacobs, Southampton; W. G. Bradslaw, London : 
D. Milne Watson, London; F. E. Cooper (secretary, Gas 
Companies’ Protection Association) ; W. E. Price, Ham) 
ton Court ; J. S. Highfield, London; F. J. Walker (Co:- 
ference of Chief Officials of London Electric Supplies 
Company); W. A. Chamen, South Wales ; James Smit), 
Belfast ; Sir Alexander Kennedy, London; Mr. Maste: 

man, Edinburgh; C. D. Taite, Lancashire ; C. H. Merz, 
Newcastle ; C. P. Sparks, London; Hardman A. Ear!l., 
Yorkshire ; Sir Albert Stanley, London ; G. W. Partridg«, 
London; W. T. Dunn (secretary, Institution of Ga 

Engineers); P. F. Rowell (secretary, Institution 

Electrical Engineers.) 








ELECTRIC HATCHWAY CONTROL GEAR FOR 
‘CRANES. 

THe dearth of men and the general unsettled state o 
the labour market—especially in. connection with doc! 
work—should have a beneficial effect upon the productio:, 
of appliances whereby the number of men required fo: 
loading and unloading ships can be reduced to a minimun 
and the work done by the cranes can be increased. Thi 
handling of cargo by means of ships’ derricks is a notori 
ously slow operation. The steam-operated crane marked « 
substantial advance in efficiency, but in comparison wit} 
the more modern hydraulic and electric appliances stil! 
left much to be desired. Even with the latter the driver, 
being usually placed in a cabin, is under the disadvantag: 
of having to work more or less according to signals con 
veyed by the hatchman, instead of being able to operat: 











Pig. 1—HOLME’S HATCHWAY CONTROL GEAR FOR CRANES 


representatives of the gas and electrical industries was held 
in London last week, and the above remarks may be said 
to crystallise the views put forward. Already two depu- 


tations have waited upon the President of the Board of | 


Trade, with apparently little result, and the position has 
now become so serious that, failing some effective Govern- 
ment action, it is felt that consumers of gas and electricity 
may have to be asked to curtail their use of these 
commodities. 

Finally the following resolutions were passed :— 

(1) That this meeting congratulates the Government 
on having appointed a Committee to deal with the expor- 
tation of coal and hopes that this may be effective in 
limiting exports, but views with the deepest concern the 
depleted stocks of coal and the difficulty under present 
conditions of renewing them for present and future 
requirements and urges the Government to take further 
and immediate steps—(a) To increase the output of coal 
from the pits; (6) To give greater facilities for the trans- 
port of coal by rail; and (c) To have regard, in requisi- 
tioning steam colliers, to the requirements of the Public 
Utility Undertakings, which depend for their supplies on 
sea-borne coal. 

(2) That the Government be asked to take such steps 
as may be necessary to reduce the price of coals to reason- 
able limits. 

(3) That a representative deputation of the gas and 
electricity industries be now appointed to present our case 
to the Members of Parliament and to take such further 
action as may be found advisable. That a Conference 
with Members of Parliament be held in London on [date yet 
to be fixed] to seek their aid in urging upon the Government 
immediate action to give effect to the above recommenda- 
tions. That each Authority represented pledges itself to 
take steps to secure the presence of its Member or 
Members of Parliament at the proposed Conference. 

In order to give effect to the third resolution, the follow- 
ing were selected to form the deputation to the Members 
of Parliament :—Sir Corbett Woodall, London; Sir John 
Snell, London ; Alderman Kay, Manchester; Mr. Frank 
Bailey, London; Mr. John Bond, Southport ; Dr. Chas. 


his crane directly. Moreover, owing to the great increase 
which has taken place in the size of vessels, the operator's 
cabins on some cranes are below the level of the ship’s 
deck, and the hatchman has to signal to the crane driver 
by means of a whistle or by some other methods. In some 
cases two men have to be employed in signalling, one 
being stationed at the hatchway and the other at the ship’s 
side, the latter passing on the signals from the former to 
the crane driver. * 

In the Holme hatchway control gear which we are about 
to describe the driver stands at the hatchway instead of 
in the cabin, and has instantaneous and complete control 
of his crane, thereby dispensing with signalling and at 
least one man. Not only is the extra man dispensed with, 
but the driver being situated at the hatchway, as shown 
in the accompanying illustration—Fig. 1—is able to 
manceuvre his crane more expeditiously and take advan- 
tage of its full speed both when the hook is below the 
deck and when it is clear. 

The driver is provided with the small drum-shaped 
controller—Fig. 2—which is slung from his shoulders, 
and has two or more handles. One of these controls 
the lifting and lowering movements and the other the 
slewing motion, while a third can be provided for lufting 
when required. This controller is connected by means 
of a flexible cable containing a number of wires with the 
crane, as shown diagrammatically in Fig. 3. The other 
items composing the gear include a compact slip ring 
arrangement nécessary for cranes which have to make 
complete revolutions ; a number of single and double-pole 
interlock contactors for cutting out the motor resistances, 
and one or more brake-released solenoid appliances which 
reproduce the action of the man’s foot on the brake levers. 
The controller—Figs. 2 and 4—weighs about 12 lb. and 
the handles are conveniently placed for the operator. 
A handle at either side works a sector-shaped wiping con- 
tact carrying special blow-out coils, which moves between 
a spring roller and contacts. It has fourteen positive 
steps for each motion, seven on each side, with a mid- 
position for the handle. To lift the load the operator 
moves the right handle to the first step in an upward 
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direction, and the further upward movement over the other | generator, balancer, or rotary converter is introduced. | and determine within a week of the present date the amount 


steps causes the motion to be accelerated as desired. A 


The wires from the flexible armoured connection, number- 


of the advance, and if in any case the parties cannot agree 


downward movement of the same handle past the middle | ing from twenty to thirty, pass up the king post into the | within that period and there is no chairman or umpire 


position releases the brake by degrees, the final step revers- 
ing the motor when the brake has been completely released. 





| 














Fig. 2—CONTROLLER 


The left handle of the controller operates the slewing 
motion. By moving the handle from the mid-position 
up or down the crane is slewed to the right or left. The 
slewing brake is released on the first step either way, the 
second and following steps energising the motors. On 


Bundle of 8 Main Wires 


| the even pull. 


crane, and on the king post is placed a connecting slip ring 
arrangement—Fig. 5—measuring about 18in. for twenty 
connections, each one having ample insulation. The 
wiping contacts are made flexible to allow oscillation of 
the upper structure of the crane. The connections then 
pass to a number of electrically interlocked contactors, 
cutting out the motor series resistance in the necessary 
steps. Where gravity type brakes are employed a 
solenoid brake release is provided, operating through 
resistances and giving an even pull over the whole travel 
of 5in. or 6in., the shape of the core being responsible for 
The shunt-wound solenoid is also designed 


| to dispense with the ordinary series solenoid’ and dashpot 
| used with this type of brake, this being effected by intro- 
| ducing a series relay in the motor circuit when hoisting. 
| The crane overload circuit breakers are solenoid-operated 


| and are reset automatically from the small controller. 


In 
this way, if, for instance, while hoisting the circuit breaker 
tripped, by bringing the handle of the controller back to 
the mid position the circuit breaker solenoid is automati- 
cally energised and resets the breaker. The pilot operating 


| current is about 0.25 ampéres per step. 


From the foregoing description it will be gathered that | 


| the apparatus is practically foolproof; any rashness in 


handling simply resulting in bringing the crane to rest 


with all the brakes applied. The gear can also be applied | 


to hydraulic cranes, the controller operating the existing 
valves by low-voltage currents obtained from the dock 
lighting system. The gear has: already been extensively 


| adopted at the Manchester docks, at Harland and Wolff's 


yards, Bristol docks, and elsewhere, and is giving great 
satisfaction. It is made by Edward Holme and Co., 
Limited, Chester-road, Manchester. 








LABOUR AND WAGES. 


THE miners’ wage trouble is in process of settlement, 
though on lines that are to be regretted. The Prime 
Minister, in response to the invitation to arbitrate on the 
question of a special advance as a war-time bonus, issued 
the following ruling :—*‘ I decide that a prima facie case 
has been made out for an immediate advance of wages to 
coal miners owing to circumstances arising out of the war, 
but that, owing to the great variety of local conditions, 
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Fig. 3—CONNECTIONS 


a cutting back to the first step the crane coasts and on 
. returning to the mid or “ off ’’ position the brake is applied 
: with a dashpot effect. The small knob on the top of 

the controller is an emergency push switch, which, when 
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| empowered to determine the question it shall be settled 
by an umpire appointed by his Majesty’s Government. 
Any advance shall take effect not later than the present 
date, and shall merge in any rise of wages that may here- 
after be accorded in the district owing to a rise in the price 
of coal. Any question as to the meaning of the award 
shall be referred to me for determination.” It wiil be 
seen that Mr. Asquith did not favour the demand of the 
Miners’ Federation for a national and uniform settlement, 
but decided, as on the occasion of the national coal strike, 
for settlement by districts—a principle that the coalowners 
have consistently contended for in view of the widely 
varying local conditions. Beyond that the award is a 
victory for the miners. 


Upon receiving the Prime: Minister’s communication 
the Executive Committee of the Miners’ Federation 
| recommended each district at once to put forward the claim 
| for a 20 per cent. increase on current earnings, and meetings 

of the various Conciliation Boards were at once arranged. 
, On Monday the Coal Conciliation Board for what is known 
as the Federated Area, the biggest mining district, met in 
Manchester, but after a five hours’ sitting, failed to agree, 
and the question was left to be decided by Lord Coleridge, 
the independent chairman of the Board. The coalowners 
offered an advance of 10 per cent. on the new standard, 
but the men’s representatives were unable to accept this. 
| The arbitration award will probably be issued before these 
lines are in print. In Northumberland it was agreed, on 
| Monday, that an advance of 15 per cent. be given on the 
basis rates as from Monday last, this special advance to 
be merged in any rise of wages that may hereafter be 
| accorded in the county through rising prices. This means 
that the selling price of coal will have to rise sufficiently, 
on, the sliding scale principle, to entitle the men to 15 per 
cent. advance before there is any further advance of wages. 
In Scotland, Durham and South Wales negotiations are 
proceeding, and the results may be expected not later 
than to-day. If there is further friction in any district it 
will probably be in South Wales, where some of the men 
and their leaders favour an extreme policy. The net 
result of the agitation will be a rather serious additjon to 
cost of production, which can only be neutralised by a 
suspension of the Eight Hours’ Act. 


Excerr in the federated area and South Wales, the 
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Fig. DETAILS OF CONTROLLER 


it is not possible for me to fix an amount which shall apply 
uniformly to all the coalfields. I therefore decide that 
the amount of advance shall be determined forthwith as 
@ special question by the Conciliation Boards and Sliding 
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miners’ war bonus is being settled without resort to com- 
| pulsory arbitration. In Scotland it has been agreed to 
advance the wages of all the underground workers by 
18}? per cent. on the 1888 basis, which means, roughly, an 
| increase of 9d. per day on the present nominal minimum 
jof 7s. This decision affects about 100,000 miners. In 
| Durham it has been agreed to advance wages by the same 
|} amount as in Northumberland, namely, 15 per cent. on 
| the base rates, dating from May 3rd._ This brings current 
wages up to 68} per cent. above the standard. The 
| advance, also as in the case of Northumberland, is to be 
| merged in any future advance which may be justified by 
| increased selling prices. In Cumberland it has been agreed 
| to advance wages by the same amount «s may be fixed in 
| the Midland federated area. In South Staffordshire it has 
| been agreed to make no decision until the award of Lord 
| Coleridge is make known. In South Wales no agreement 
| could be arrived at voluntarily between the two parties, 
| and the matter is left for Lord St. Aldwyn to decide. 








| Av a recent meeting of the Canadian Society of Civil 
| Engineers, Mr. Leonard Andrews in the course of a paper 


In 


eae es Lh eee age oma ORE Half Sectionon AB 
“Tue Encinecer” Half Section - Half Elevation of Rings in Position on Tube er read by him said that the city of Winnipeg had almost 
a | 40,000 horse-power in generating plant installed, and that 
és Fig. 5—SLIP RING CONNECTOR | another 5000-kilowatt' machine was being erected. 
a | spite of war conditions, the station output was still 
a | growing. The last two completed water turbines were 
a depressed, cuts out the portable controller circuit and | Scale Committees in the various districts, notwithstanding | tested after a thirty-day continuous run. The makers 


| any rule or agreement in force in any district as to proce- | had guaranteed 6800 horse-power with a net head of 


3 A secondary circuit of a safe voltage is used, and if the dure, notice, maximum rates, or any other matter. For | 45ft., but actually they were able to obtain 7200 horse- 
4 supply of the crane exceeds 220 volts pressure a motor! this purpose the boards and committees shall consider | power with 80 per cent. gate opening under a head of 46ft. 
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| article may form a complete compendium of the 

BRITISH PORTLAND CEMENT MAKING | cement- making machinery constructed by it. Messrs. 
MACHINERY. Newells have, as we have already said, specially laid 

No. XII.* |out their works to manufacture Portland cement 

CEMENT MACHINERY AT THE ABERTHAW WORKS, & | machinery, and they have been most successful in 
No. I. ‘their efforts. The firm started business with a full 

In the three preceding articles we have given a | knowledge of what it had to face in the way of com- 
general description of the works at Aberthaw of the | petition from abroad. It realised to the full what 
Aberthaw and Bristol Channel Portland Cement! was the hold which continental firms had obtained 
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Fig. 69—NEWELL’S SWINGING-JAW STONE BREAKER 


Company. We now propose to refer in more detail on the British market, yet it was confident in its 


ta the various machines which are in operation there ability to hold its own, and one cannot but admire the 
and which have all been supplied by Ernest Newell pluck of Mr. Ernest Newell, the founder of the firm, 
Limited, of Misterton, near Gainsborough. 


and Co., for thus fearlessly entering the lists. For, it must be 
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Fig. 707—NEWELL’S SWINGING-JAW STONE BREAKER 


We shall also take occasion to describe other machines | remembered, as we have pointed out before, that the 
which are used in cement manufacture and which makers abroad—especially the German makers—had 
this firm is prepared to supply, so that the present ; busily spread and fostered the idea that unless foreign | 


* No. XI. appeared May 7th. 


machinery, the makers of which had had so much 








| is water-jacketed.° 


more experience than our own people, were halatove “d, 
failure must necessarily follow. Moreover, they were 
ready to equip works in their entirety. Then, again, 
foreign rivals were prepared to cut prices almost to any 
extent so as to keep British makers out of the market, 
Yet, in spite of all this, Messrs. Newells have mado « 
success of their venture, and no small proportion of 
this success is undoubtedly due to the excellent quality 

of the machinery they supply, and to the thorough 
study they have made of the various processes carriec 
out in the manufacture of Portland cement. Th 
importance of this last attribute is very great; i, 
fact, it is paramount. Unless our makers have ,;, 
exact knowledge of the raw materials employed and 
of how these materials will behave under varyi:y 
conditions, the hope of success is very small. Messrs. 
Newells have been investigating the problem of 
Portland cement manufacture in all its aspects fur 
many years past, and they are now prepared, on beiny 
provided with an analysis of the raw materials, to p:i: 
up works fitted with the machinery best suited 1. 
manufacture cement of the highest quality fro: 
those materials, provided, of course, that the latt«: 
are suitable for the purpose. 

The firm naturally found at first that the ta 
which it had set itself to perform was by no mea: 
easy of accomplishment, but it persevered, and ; 
giving some idea of the measure of the results whic! 
have accrued, we may say that during recent yea: 
it has managed to obtain, in spite of keen Germa: 
competition, a considerable share of the cement engi 
neering business not only in this country but abroad. 
It has supplied several plants to the Associate: 
Portland Cement Manufacturers, Limited, to th: 
British Portland Cement Manufacturers, Limited, & 
For a branch of the latter company it has recent!) 
deliverd a two-kiln plant for a works in Vancouver. 
Then there are the Aberthaw Works, and we are pre 
pared to say that it would be hard to beat any sing): 
item of the cement-making plant there. Finally, it 
is interesting to note, as a measure of the esteem in 
which this firm’s products are held in this country, 
as contrasted with plant of German origin, that it 
informs us that it has during the last two years sold 
more cement machinery in the United Kingdom than 
all its German competitors added together have done. 

In describing the machinery at Aberthaw, it will 
be convenient to follow the same plan as in describing 
the works, and to deal with the various machines as 
they are employed in the course of the manufacture 
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of the cement. First in order, then, come the two 
stonebreakers, which are of the swinging jaw or Blake 
type. This machine is illustrated in Figs. 69 and 70, 
and, as will be observed, it is of particularly solid 
construction. It has a feed opening measuring 
36in. by 20in., so that it can take in large lumps of 
stone. The frame is made up in sections, which is, 
of course, convenient from the point of view of trans- 
port.. The side frames are of cast iron thickened at 
the ends, and where the two shafts come, while the 
end pieces are of cast steel. The side frames are 
recessed where they join the end frames, and are tied 
together by heavy mild steel bolts which pass through 
from side to side. The general construction is very 
similar to that of other jaw breakers which have 
previously been described. The machine operates 
on the toggle principle, the pitman being raised and 
lowered by means of a cam on a main eccentric 
shaft. The pitman is made of cast steel and its head 
It is lined in the bearing with 
steel alloy, which is itself lined with white metal. 
The eccentric shaft is of mild steel and it is furnished 
with two heavy fly-wheels outside the frame. At 
Aberthaw the machines are provided with fast-and- 
loose pulleys and an outboard bearing, but if desired 
rope driving, as shown in Fig. 70, can be applied. 
The swinging jawstock is made of mild steel and it 
is faced with two corrugated reversible manganese 
steel jaw-plates provided with zine backing. The 
end-piece opposite the swinging jaw is similarly 


‘furnished with manganese steel plates, which form 
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the other face of the jaws, and are also reversible. | by Messrs. Hadfields, and illustrated in Figs. 2 and 3| The portion N is known as the spider. It is made 
The toggle plates and the grooved cushions in which | ante, and to that of Messrs. Goodwin Barsby, which | of cast steel and can be provided either with two or 
they work are of manganese steel, and the former | was illustrated in Figs. 17 and 18 ante, yet differs | three arms. As shown in the illustration, it has two 
are provided with shrouds to prevent lateral move- | from both in certain details. In the Newell machine | arms, and this construction is preferable, since less 
| the driving power is supplied through a horizontal | obstruction is offered to the feed. The chief charac- 
| shaft to which is keyed the bevel pinion A. This | teristics of the eight sizes of ‘“‘ Lion” breakers are 
| pinion meshes with the bevel wheel B, which is | given in the accompanying table, and it may be 
| made fast to the eccentric hub C so that the latter | premised that the horse-powers and outputs men- 


ment, so that there may be no loss of power due to 
friction between the plates and the side frames and 
no injury to the latter by grooving. The toggle 
plates are also provided with large grease-boxes at 
each end to ensure a good supply of lubricant for the 
toggle joints. There is an arrangement by which 
the cushions can be withdrawn without the necessity 
for disturbing the pitman, jawstock or toggle block. 
There is the usual method for regulating the size to 


which the stone passing through the machine is | 


broken by means of a toggle block and adjustable 


wedge, with which the readers of these articles are | 


now familiar. Both toggle block and wedge are of 
cast iron and they are anchored by heavy bolts. A 
drawback rod with four rubber discs to furnish the 
necessary tension is provided with the object of 
ensuring that the jawstock shall swing back to its 
full extent on the return stroke and keep the various 
portions of the machine in their correct relative 
positions. A great deal of attention has evidently 
been paid to the question of lubrication, and, as will 
be seen, numerous sight-feed and other lubricators 
have been provided, all of them in accessible positions. 
In addition to these, there is, of course, the water 


cooling, so that it is most unlikely that these machines | 


would ever have hot bearings. 

Each of the two jaw breakers at Aberthaw has a 
capacity of from 40 to 50 tons of hard limestone broken 
down to 2}in. cubes per hour, and each requires about 
50 brake horse-power to drive it in full work. Both 
machines were in operation at the time of our visit, 
and both were operating most successfully. 


As a! 


| revolves with the wheel. 


Three friction rings are | tioned are only approximate and depend upon the 


provided. One is attached by countersunk screws | nature of the material to be broken. 


to the underside of the enlarged top part of the hub ; 


General particulars. 


| Size of each opening—two-arm spider—inches on} B38 
Size of each opening—three-arm spider—incbes 5x 12 
Brake horse-power to drive, approx. ser we 8 

| Product with head in highest position, inches.. .. 2 
Product with head in lowest position, inches .. .. 1 

| Total adjustment of head, inches 5 


| Output through 2}in. ring per hour in tons, approx. 4-8 
Weight of breaker, cwt., about .. .. .. .. .. 60 


| The base plate of the machine, which carries the 


Table A.—*< Lion” Gyratory Rock Breakers. 


Size 1. Size 2. Size 3. Size 4. | Size 5. | Size 6. Size 7. Size 8. 








14x45 18x63 


; 7x 22 8x 27 10x30 11x 36 
6x 14 7x15 8x18 10x20 | 11x24); 14x30 18x42 
12 22 30 40 50 80 125 
i ; i 1 1 1 1} 
2 2} 24 24 23 3 3} 
6 2 8 9 10 ll 13 
6-12 10-20 15-30 25-40 30-60 75-125 125-200 
90 150 235 320 440 675 1000 


|@ second is screwed to the cast iron frame of the | eccentric hub bearing and bevel wheel, can be lowered 


machine ; 


given a gyratory motion. 


while a third is loose and is arranged | by long bolts, so as to expose these parts for examina- 
between the two rings first mentioned. The vertical 
working shaft D is threaded through the hub, and | machine for allowing the gears and other parts to 
consequently when the latter is revolved the shaft is | be examined. 


tion. Doors are also provided in the body of the 


It will be noticed that dust caps are 


The shaft is held at the | provided so as to prevent broken stone falling into 
| top in a bush in a suspension sleeve E, which rides on | the working parts. 


A good deal of attention has 


a wearing plate G and which is given a certain | been paid to lubrication, and a force pump is pro- 
| amount of freedom or play, so as to allow of the small | vided for forcing oil through the main hub bearing. 


| movement there is of the shaft at this point. 
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matter of fact, they were not set to break up the 
stone into very small pieces, and since there were no | 


Figs. 71 and 72—NEWELL’S GYRATORY ROCK BREAKER 


| which works on a thread on the top of the shaft. 


The stone is broken by coming between the surfaces 


The 
shaft itself is held suspended by means of a nut F' chalk or coal, or for reducing the broken stone 









crushing rolls to follow them, it says much for the 
grinding mills—which we shall mention later. 

Other stone-breaking machines are 
First of all, we may refer to the firm’s ‘‘ Lion ”’ rock 
breaker, which is sometimes supplied to cement 
works and which is also largely employed for break- 
ing up ore in mining operations. As we have explained 
before, the gyratory system of breaking refractory 
material has certain advantages over that with jaw 
crushers, among these being that it will break a 
larger tonnage per horse-power with less dust, and 
that, moreover, the chippings are more uniform in 
size. In the gyratory crusher the action is continuous, 
whereas in that type of jaw crusher in which the 


pitman is carried on the eccentric shaft, half the | 


revolution of the driving shaft is taken up in bringing 
the swinging jaw back from the fixed jaw. However, 
as against this, the jaw breaker is as a rule easier to 
feed, and, moreover, can take in larger pieces of rock. 

Eight sizes of gyratory crushers are made by 
Messrs. Newells. They are of the form shown in 
Fig. 71, and the largest size made has an output of 
from 125 to 200 tons per hour, according to the nature 
of the material being broken. A section of the 
machine is given in Fig. 72. As will be seen, the con- 
struction, though similar to that of the machine made 


made by | 
Messrs. Newells, in addition to swinging jaw breakers. | 


| of the head H, which is in the form of a truncated 
| cone and the concave lining M, both of which are of 
special hard cast steel. The breaking cone or head 
can be supplied in one or more parts, and it is held 
| in position on the bush or centre J, which is shaped 
to fit it, by means of the collar K, there being also a 
| loose collar L to protect the thread on the vertical 
| shaft. Since the distance between the surfaces of 
| H and M is continually varying all the way round 
| by reason of the eccentricity of the hub C and the 
| fact that the hub itself is revolved, it follows that 
| the stone gradually falls down into the V-shaped 
| space between the surfaces until, when it has reached 
| the bottom and escapes into the shoot O, it is in 
| quite small pieces. 
The actual size of these pieces may be varied 
| between certain limits by raising or lowering the 
| cone. When the lower edge of the cone is on a level 
| with the lower edge of the liners the pieces are 
| smallest. If the cone be lowered below this point 
| the pieces become larger. This adjustment can be 
| made, while the machine is running, by means of 
| the nut F, which is also used for taking up the wear 
| on the breaking cone. It will be observed that the 
shoot O is provided with a renewable wearing plate P 
| at the point where the stone discharged from the 
| crushing head drops. 





For breaking up lumps of clinker, shale, marl, 
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delivered from either type of stone breaker just 
described, Messrs. Newells supply crushing rolls such 
as those shown in Fig. 73. As illustrated, the rolls 
are provided with fast and loose pulleys, and this is 
how the machines are usually sent out, but if required 
friction clutches can be fitted. The driving shaft is 
furnished with a fly-wheel and the rolls are driven 
through spur reduction gearing. The two rolls are 
coupled together with coupling wheels with deep 
teeth so as to permit of adjustment apart of the rolls 
and hence of the size to which the material is crushed. 
Six sizes of these machines are made. Two of these 
have rolls 20in. diameter and either 16in. or 24in. 
long; in two the diameter is 28in. and the length 
either 16in. or 24in.; while the third pair have rolls 
36in. long and again either 16in. or 24in. in length. 
The approximate respective weights of these six 
machines is 95, 100, 110, 118, 130 and 140 ewt. 
The centres or hearts of the rolls are of tough cast 
iron keyed to hammered steel shafts. The shells 
of the rolls may either be of chilled cast iron or of 
manganese, chrome, or high carbon steel, according 
to the work required of them, and they may be either 
smooth, fluted, corrugated, or toothed to suit the 
nature of the material on which they have to operate. 
They are fitted with spring cages, which are adjust- 
able, so as to yield when stresses greater than those 
necessary to crush the material are encountered. 
Ordinarily the main frames are of cast iron, but 
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section which supports the body pillars and forms the 


rolled steel girder frames are supplied if required so 
lower attachment for the body panels which are riveted 


as to facilitate transport or for other special reasons. : > bod 3 

It will be seen from the foregoing that Messrs. Newells | thereto. The main longitudinals are in one length from 

are quite prepared to supply stone-breaking and | bolster to bolster, and the headstocks are specially deep 

cousliing wachines to aul ony sort of material or to i order to bring the body lines uniform with standard 
’ & a < sac dines . saci East Coast Joint Stock timber-constructed vehicles. 
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Fig. 73—NEWELL’S 


fall in with any special predilection on the part of 
the prospective user. 








ALL-STEEL KITCHEN CAR, NORTH-EASTERN 
RAILWAY. 

In the equipment of two new trains provided by the 
East Coast companies—the Great Northern, North-Eastern 
and North-British—for the 10.0 a.m. service from King’s 
Cross to Edinburgh and the corresponding 10.0 a.m. from 
Edinburgh to King’s Cross an all-steel kitchen car is in- 
cluded. Part of the stock for the new trains was built at 
the Great Northern Company’s shops at Doncaster under 
the supervision of Mr. H. N. Gresley, and the remainder was 
constructed at the York shops of the North-Eastern 
Company under Mr. Vincent L. Raven. Included in the 
latter portion were the kitchen cars, three in number, 
which are of an entirely new design, for which Mr. Raven is 
responsible and to whom we are indebted for particulars 
and for the photographs and drawings from which the illus- 
trations on page 482 and in our Supplement have been 
prepared. Two cars are in service, one on each train, 
and one is held in reserve. As the drawings are fully 
dimensioned and contain ample details very little explana- 
tion appears necessary. 

The body framing is constructed throughout of British 
Standard rolled angles, channels and tee sections, having 
a breaking strength of 28 to 32 tons per square inch, with 
an elongation of not less than 20 per cent. The end 
framing is arranged to offer increased resistance to impact. 
The whole of the body outside panelling is of Messrs. 
Lysaght’s No. 16 charcoal finish, cold-rolled, hydraulically 
flattened steel plate, arranged in various sizes to suit the 
framing. The general riveting is ;*;in. diameter, all 
outside heads being countersunk in either the panels or 
moulding. The latter is of rolled steel throughout. It 
was found that a thoroughly satisfactory arrangement for 
holding the windows and inside panelling was produced 
by fitting in the cant rails, waist rails and main uprights 
with packings screwed to the steel members. The main 
doors are lined outside and inside with steel plate of the 
same gauge and manufacture as on the body. The 
elliptical roof is of No. 16 steel plate curved to a template 
and riveted to a series of 2in. by 2in. by }in. tee bars which 
are gusseted and riveted directly to the angle steel 
eant rails. A cotton duck roofing canvas is laid over the 
steel dome. 

The floor consists of 5 lb. per square foot steel plating 
laid from end to end and is riveted to the main members 
and specially provided tee bars of the steel underframe. 
The kitchen, corridors and pantries are covered with 
Decolite. The corridor interior is covered, on the body 
side, from the sill to the roof casing, in Messrs. Lysaght’s 
No. 20 steel panel plate, secured to the steel framing 
packings by rolled steel mouldings, so that the entire skin 
of the vehicle is encased in light but serviceable sheet 
steel plate efficiently carried on a well-braced framework 
of steel. The corridor screen separating the kitchen from 
the corridor and the two transverse passages are also 
covered from top to bottom with the same material, so 
that the thoroughfare from end to end is perfectly fireproof. 

The arrangement of the interior of the kitchen will be 
understood from the plan given in our supplement with 
the assistance of the two photographic reproductions. 
The stove is one of Messrs. Slater’s latest car kitcheners, 
and the hot plate and closet, which have twelve burners, 
come from the same firm. There is a constant supply of 
hot water from a Jones and Still’s patent hot water geyser, 
gas heated, and filled automatically from tanks in the roof. 
The windows in the kitchen and pantries have double 
glass, protected on the inner side by galvanised wire 
frames. The floors are covered by steel mats which can 
be taken up and thoroughly cleaned. The car is amply 
lighted by gas with incandescent mantles and ventilated 
by torpedo ventilators in the roof and by Stone’s louvre 
ventilators over the windows. In the corridor are two 
Simplex liquid fire extinguishers. 

The vestibule is 2ft. 3in. wide, with connections of the 
Pullman type, having canvas and rubber diaphragms. 
Two wind screens of the spring roller type are also fitted 
at the end of each vestibule. The end framing has been 
specially adapted to take the top compression springs of 
the vestibule face plate, and provision is made for the oiling 
and examination of these from the inside. 

The underframe is built entirely of British Standard 
steel sections and is of the trussed type. The sole bars 
are in one length and they also carry a pressed plate 
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CRUSHING ROLLS 


The trains on which these kitchen cars ordinarily run 
are lighted throughout by electricity, but gas has been 
provided for the kitchen car, as it is almost absolutely 
necessary for cooking purposes. Remembering the ob- 
jection that has been taken to gas on trains, the arrange- 
ments provided in these kitchen cars to guard against 
any danger will be of interest. It will be seen on reference 
to the illustrations showing the underframe that there 
are five storage cylinders, three having a length of 5ft. 4in. 
and a diameter of Ift. 7in. and two being 6ft. 6in. long and 
2ft. in diameter. There are also two 22in. vacuum brake 
evlinders. All these are housed together as high in the 
frame as possible. The gas cylinders have automatic 
valves that close in the event of an abnormal rush of gas 
usch as would occur in the event of a pipe being fractured. 

Buckeye automatic couplings, in common with all East 
Coast Joint Stock, are provided and the vehicles run on 
two four-wheel bogies of pressed steel. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondenis.) 





BELT DRIVING. 

Srr,—The articles by Mr. H. T. Millar on the above subject 
have been most interesting, and should help to erase from 
text-books the belting tables which have remained far too long, 
as giving correct information on powers of belting. 

How often the figure cf 800ft. per minute as the necessary 
speed of a single belt, lin. wide, to transmit one horse-power, 
has appeared it would be difficult to say, but it has found its 
way into numerous works, and as a rule without any reserva- 
tions as to pulley diameter, &c. Mr. Millar clearly shows that 
pulley diameter has an immense influence on the power that 
can be transmitted by a belt of given width. 

The influence cf pulley diameter has been clearly seen by 
many, and in several tables of late years, at any rate those 
published by American firms and their English friends, full 
allowance has been made for the drop in power given by small 
pulleys per inch of width at equal belt velocities to those of 
large pulleys, but this view of matters does not seem to be 
general. 

I do not know whether Mr. Millar has completed his articles, 
but I have not been able to find the help I hoped for on difficult 
cases of belt drive. Perhaps this is to come; at any rate, he 
would be able to give much assistance if he could amplify his 
information. Take, for instance, such a case as this :—150 
horse-power to be transmitted to a shaft at 1150 revolutions 
per minute. 

From a good deal of experience in high-speed, high-power 
belt driving, there seems to be great difficulty in running small 
diameter pulleys at much higher belt speed than 2000ft. to 
2500ft. per minute. Above this speed, unless the belt is abso- 
lutely perfect as to straight running, periodic violent side surging 
occurs, the oscillations amplifying unless restrained by rod 
guides, and the belt often running over the side of the pulley 
for an inch or more. It seems wise, therefore, always to 
endeavour to keep the belt velocity down somewhere near the 
above figures. 

From an American table I take the following :—A 6in. pulley 
requires a belt speed of 1400ft. per minute to transmit one 
horse-power per inch of width; an 8in. pulley requires 
1180ft. per minute to give one horse-power per inch of 
width. Assuming these figures to be correct, and taking the 
case mentioned, to keep the belt speed down to 2500ft. per 


. = . 2500 s : 
minute at 1150 revolutions, 7150 > 2. 17ft. circumference, say, 
: : . 2500 « 1 
8tin. diameter pulley. By the American table a 


2.11 horse-power per inch of width. The width to transmit 
2-1] 
an impossible proportion. Even if the belt velocity is 
4500ft. and the pulley 3.9ft. circumference, say, 14}in., by the 
same table a 14}in. pulley requires 850ft. to transmit one horse- 

power per inch of width, so the figures will be 
4550 x 1 
850 
50 H.P. 
5-3 


150 horse-power will therefore be = 7lin. Of course, 


== 5.3 horse-power per inch of width. 


Width of pulley ! = 28}in. wide. 
In neither case is the result satisfactory. In the first the 
width is impossible ; in the second the belt speed is too high. 
It would be interesting to know whether a belt drive in such a 
case is possible, or whether one must adopt a rope drive, as the 
writer has generally done. EK. W. SARGEANT. 
Minchinhampton, Gloucestershire, May 10th. 


THE INTERNATIONAL ASSOCIATION FOR TESTING 
MATERIALS. 

Srr,—The International Association for Testing Materials 

—so-called—has recently issued from its head office, Vienna, 

Austria, 11, Nordbahnstrasse 50, an astounding report from 








Committee No. 53—chairman, Professor Henry M. Howe, 
New York ; secretary, Professor A. Sauveur, Cambridge, Mass. 
Committee 53 includes two English representatives, namely, 
Dr. W. Rosenhain, Teddington, and Dr. J. E. Stead, Middles. 
brough. On this Committee, by deliberate design, that small 
village of about 500,000 people called Sheffield, the hub of the 
steel world, the home of micrographic analysis, and the greatest 
naval armoury the world has ever seen, is not represented at al|, 
The imposing title of the report above referred to is “ The 
Nomenclature of the Microscopic Substances and Structures of 
Steel and Cast Iron. Nomenclature of some Technical Terms.” 
The real significance of this report resolves itself, on analysi., 
into a deliberate attack by American metallurgists, under 
Austrian auspices, on Sheftield micrographic nomenclature, 
The Rip van Winkle nature of this pamphlet may be judge: 
by the fact that Beta iron, which with much satisfaction Sir 
Robert Hadfield and I helped to bury at the meeting of the Troy 
and Steel Institute in London about two years ago, is assume | 
to be still alive. This fact gives a key to the inaccuracies wit), 
which the report bristles, e.g., it is stated on page 21 tha: 
manganese sulphide was discovered by Arnold and Waterhous: 
The paper by Waterhouse and myself was published in t}; 
Journal of the Iron and Steel Institute, 1903, No. 1, page 13: 
et seq. The discovery of manganese sulphide was announcc | 
by me at the Bradford meeting of the British Association i: 
1900, and was published by Professor Sauveur, the editor «/ 
the Metallographist in that journal for October, 1900, pag: 
273-274. The report also assumes that the water of researc}; 
running strongly under the metallurgical bridges of Sheffiel 
University has ceased to flow. The fact that in Sheffield 
University it has been proved that there are three .distinc 
types of steel, each with its own particular set of micro-con 
stituents, namely, iron-steel, vanadium-steel and tungsten- 
steel, is ignored. In the autumn Sheffield University, owing to 
a subsidy from the Institution of Mechanical Engineers, London, 
will add a fourth and most remarkable specific steel, namely, 
molybdenum-steel, to the annals of metallurgy. On behalf oi 
Sheftield manufacturers | am ex officio a member “ of the Inter- 
national Association ” which has issued this report. I need 
hardly say that I shall resign that membership at the firs: 
opportunity, and I strongly advise British steel metallurgist- 
to ignore the absurd manifesto which the Emeritus Professo: 
of Metallurgy in the Columbia University of New York and the 
Professor of Metallurgy in the University of Harvard, Mass., 
have thought fit to issue. 
J. O. ARNOLD, 
Fellow of the Royal Society, London ; Pro- 
fessor of Metallurgy in the University of 
Sheffield ; and President of the Sheffield 
Society of Engineers and Metallurgists. 
Sheffield, May 11th. 


REDUCTION OF TRAINS. 


Srr,—Referring to the paragraph in your current issue as to 
possibility of reducing number of trains on certain routes, you 
mention in the first instance London to Birmingham services, 
giving the number of two-hour trains between 9.10 a.m. and 
8.5 p.m. as twelve. As a matter of fact there are eleven 
such trains, viz., six on Great Western Railway and five on 
London and North-Western Railway. 

Having been a season ticket-holder from Paddington for over 
four and a-half years, I can say that during the, present spring 
all the trains on the shortest route have been exceptionally 
well filled ; in fact, it is, speaking generally, not an easy matter 
to find a third-class compartment carrying less than six pas- 
sengers. W. J. BARNBY. 

Leamington Spa, May 8th. 


UNIVERSITY COLLEGE AND THE WAR. 


Sir,—May I ask the hospitality of your columns to bring 
before the past and present students of University College, 
London, the following matter ? A new edition of the University 
College, London, ** Pro Patria "’ is in course of preparation, and 
will be issued shortly. Past and present students, or their 
relatives and friends on their behalf, are invited to send full 
particulars of the capacity in which they are serving the country 
at the present time. In the case of the Army, rank and regiment 
should be given ; in the case of the Navy, rank and ship. These 
particulars should be addressed to the Publications Secretary, 
University College, London, Gower-street. W.C 
T. Grecory Foster, Provost. 


London, W.C., May 12th. 


SWAYING OF THE EIFFEL TOWER. 


Srr,—On June 22nd, 1912, M. Ch.-Ed. Guillaume, in an 
address entitled ** Le Premier Quart de Siécle de la Tour Eiffel,” 
gave particulars of the movement of the tower under various 
atmospheric forces, and mentions that in violent winds the top 
of the tower has an elliptical movement of 10 em. to 12 cm. 

May 10th. R. P. 








IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY.-—On 
Wednesday, on the invitation of Professor W. A. Bone, we 
attended an inspection of the new building of the Department 
of Chemical Technology at the Imperial College of Science, 
South Kensington. The building is on two floors, and contains 
five main laboratories and a drawing-office. The equipment 
scheme, owing to circumstances arising out of the war, is not 
yet quite complete, but what has already been provided in the 
way of apparatus is very representative and of a high standard. 
Surface combustion apparatus naturally has a part in the equip- 
ment, although it is subordinated to the general scheme of 
providing means for the thorough experimental study of solid, 
liquid and gaseous fuel and refractory material. Three of the 
laboratories are given over to research work—one being reserved 
for private research. On the ground floor there is a refractory 
materials and general laboratory and an analytical laboratory. 
Outside the building there have been erected an experimental 
gas producer plant and a 3000 cubic feet gas holder, the gift to 
the department of Mr. Robert Mond. 

SHett Factory ror Leeps.—On Tuesday last at a meeting 
of Leeds engineers Sir Perey Girouard described a scheme which 
had been brought forward for the establishment of a shell 
factory in that city. By the generosity of the Leeds Forge 
Company a large building has been placed at the disposal of 
the local committee, which comprises Messrs. John McLaren, 
Alec Campbell, Bernal Bagshawe, A. H. Meysey-Thompson, and 
Christopher James. Sir Percy Girouard said it was necessary 
that the necessary machine tools should be provided at the 
earliest possible moment, and appealed to the local firms to 
assist the scheme by loans and otherwise. He said that if the 
national factory was to be a success, the co-operation of the 
working-men of the district was essential, and suggested the 
appointment of a large committee representing employers and 
workers. Having secured the necessary skilled men, these 
should be trained in one of the munition factories. The control 
of the works should be under a board of manag it consisting 
of the members of the Leeds Munitions Committee. Mr. John 
McLaren said the shop was ready and the shafting would be 
put in as soon as possible. He called upon the engineers present 
to make some sacrifice and send as many lathes and suitable 
machines as they could possibly spare. He said the committee 
hoped that the manufacture of shells would be in full swing in 
eight weeks’ time. 
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RAILWAY MATTERS. 


CONSIDERABLE shipments of Douglas fir railway sleepers 
from the Pacific coast have been made to England. It is 
stated that one English firm placed an order for twenty 
million feet. 

An American contemporary makes a quotation from 
Die Lokomotive to the effect that the Cockerill works at 
Seraing, near Liége, are now working at full force under 
(ierman control. 

OnE of the principal exhibits at the Panama-Pacific 
)xposition is one of the Pennsylvania Railroad electric 
locomotives mounted on a 65ft. turntable. This loco- 
motive is said to be the largest in the world in passenger 
service. It consists of two units and weighs 156 tons, 
and is the first side-rod gearless locomotive ever placed 
n service. It has two motors having a total capacity of 
1000 horse-power. 

Av the dinner of the Railway Benevolent Institution 
on the 4th inst., donations and subscriptions amounting 
to £9441 were announced. A year ago the collection 
realised £9180. Mr. Balfour Browne caused some amuse- 
ment by remarking that Napoleon said that armies 
travelled on their stomachs, but we know now that they 
travel on permanent ways and that railways are the 
tubes of their feeding bottles. 

Tue name of the Charing Cross, Euston and Hampstead 
Railway station under the South-Eastern and Chatham 
terminus has been altered from ‘* Charing Cross” to 
“Strand” in order to avoid the constant confusion with 
the ‘ Charing Cross Embankment ”’ station. As a con- 
sequence of this, the station of the Great Northern, Picca- 
dilly and Brompton Railway known as the * Strand ”’ has 
had its name changed to ‘* Aldwych.” 


Mr. W. Frirzpatrick, the Chief Commissioner of the 
Victoria Government Railways, has resigned, and Mr. C. 
Ek, Norman, one of the commissioners, has been promoted 
to succeed him. Mr. E. B. Jones, who has been officially 
known as the acting secretary, because one of the com- 
missioners, Who had been secretary, still nominally 
retained that office, has been appointed the third com- 
missioner. Mr. Fitzpatrick and Mr. Jones were both in 
England last year in connection mainly with the electri- 
fication of the Melbourne railways, Mr. Jones being the 
secretary of the electrification committee. 





EXPERIENCES in connection with electrolytic action 
on 1500 reinforced concrete poles on the Utica-Syracuse 
lines of the New York State railways during the last 
five years are related in the Electric Railway Journal. Of 
these poles only three developed defects, which, upon 
investigation, proved to be directly traceable to leakage 
of the 600-volt trolley current through the reinforcing 
rods to earth. The evident remedy for this is to insulate 
the pole completely by placing in the spans the proper 
strain insulators. In every case ample warning, of the 
failure was given by the gradual cracking of the concrete 
long before the pole was liable to fail altogether. 


In Colonel Druitt’s report on the Smithy Bridge 
accident, where he suggested the provision of cab signals, 
he used the identical words that Colonel von Donop did 
in the latter’s report on the Ilford accident. They each 
said that the accident “ points to the desirability of the 
provision of some arrangement for giving a driver an 
unmistakable warning as to the position of the distant 
signal when he passes it.”” These are the first occasions 
on which cab signals have been recommended by the 
Board of Trade. Any previous references to anything of 
this sort have advocated the use of train stops for auto- 
matically pulling up a train, which is a totally different 
thing to indicating the condition of the distant signal. 


AN interesting fact mentioned by Mr. G. P. Neele in 
the London and North-Western Railway Gazette is that 
from the first there have been four lines of way between 
Euston and Chalk Farm. The gradient on leaving Euston 
is 1 in 70 rising, and the outgoing trains, if heavy, invari- 
ably had a pilot engine which was for years always slipped 
from the train as it neared the canal bridge. One of the 
most trusted pointsmen was stationed at a pair of facing 
points leading into a short siding just beyond the bridge. 
His duty was to open the points and admit the pilot and 
then restore them for the train to pass. It was a ticklish 
job, as the train did not stop, but no accident ever occurred, 
although occasionally the pilot entered the siding too fast 
and ran into the buffers at the end. 


THE effect of the European war was not felt on the 
Berlin surface railways until the autumn of 1914, but the 
annual report of the Grosse Berliner Strassenbahn for 
last year shows that losses in traffic on account of the war 
and of additional rapid transit and omnibus competition led 
to a reduction in dividends from 8 per cent. in 1913 to 6 per 
cent. in 1914. During mobilisation there was a feverish 
increase in travel, but in August the loss as compared 
with 1913 was 13 per cent., and by December it had in- 
creased to 15 per cent. The mobilisation of 15 per cent. 
of the operating staff made it necessary to reduce 
service 25 per cent. until the 5000 employees could 
be replaced. Service on certain parallel lines was reduced 
or eliminated, while on the active lines trailers were in- 
creased, headways were lengthened, and schedule speed 
was raised. 


Tue electric light was brought into requisition and 
played an important part in the construction of the Prieska- 
Upington Railway, South Africa; the track of 142 miles 
was laid in record time, the average rate being equal to 
2.25 miles per day. The maximum mileage completed 
in any one day was 3.25 miles. When once the work was 
properly set going it was carried on day and night, an 
up-to-date electric light generating plant enabling opera- 
tions to be continued after sunset. This plant, which was 
headed by two powerful searchlights, travelled along the 
line as the rails were laid, driven by a locomotive, and carry- 
ing everything necessary for the generating of electricity. 
The lights were arranged ona long arm, which could be, and 
was, under perfect control, so that the light could be 

.thrown in almost any direction within the half-radius of 

a circle. It is said that the speedy construction of the 
line was considered necessary in order to facilitate the 
movement of troops towards the German south-west 
border, 





NOTES AND MEMORANDA. 


In electrical machines with cast frames blowholes may 
be present and may be large enough to increase greatly 
the reluctance of a section of the magnetic circuit. The 
reluctance being higher in one section of the circuit than 
in others will cause a lower voltage to be developed in a 
corresponding section of the armature, and local circulating 
currents will result. The blowholes being concealed, it 
has often been found quite difficult to determine definitely 
whether or not they are the real cause of the trouble. 
According to Mr. E. H. Martindale, of Cleveland, Ohio, 
steps are now being taken to use X-ray machines to search 
for blowholes in machine casting; whenever it is suspected 
that high reluctance in the magnetic circuit is causing 
brush trouble. 


In a paper read before the Royal Society of Arts on 
April 14th, and published in the Journal of the Society 
for April 18th, Mr. T. Thorne Baker gave a short account 
of the industrial uses to which radium is at present put. 
Radium residues left over after treatment of the ores may 
or may not improve the growth of plants, according to 
the materials other than radium contained in them, but 
if the metals have been removed during the process of 
extraction of the radium the residue in suitable quantities 
appears to facilitate growth. These residues may also 
be utilised in the treatment of disease and as bactericides. 
In the discussion which followed the reading of the paper, 
it was pointed out that in much of the plant growth work 
which had been done with radium, sufficient care had not 
been exercised to enable it to be affirmed with certainty 
that the increased growth found in some cases was not 
due to the nitrates and phosphates in the residues, rather 
than to the radium. Until this question is settled, there 
appears no justification for the use of radium in horti- 
culture. 


A COMPOSITION that has many advantages over wood 
for making small patterns can be made as follows, states 
the American Machinist :—With hot water mix into a 
thick paste three parts by volume of starch, one part 
ground glue, two parts fine resinous sawdust. The saw- 
dust should not be added until the starch and glue have 
been dissolved by the water. After the ingredients are 
thoroughly mixed, heat the whole to 190 deg. Fah., and 
continue the heating until the whole becomes a hard mass, 
then allow to cool, and remove from the receptacle. The 
resulting composition is a strong, hard, horn-like sub- 
stance, that can be machined, sand-papered and varnished 
just.as can wood. The principal advantages of this 
composition over wood lie in the fact that it has no grain, 
and therefore turned and complicated patterns made 
from it do not have to be built up or glued together, and 
that for the same reason it is easier to turn and machine, 
and offers a smoother surface when finished. It s also 
more fireproof than wood and not so readily affected by 
atmospheric changes. 


THE annual report on the forest administration of 
Southern Nigeria for the year 1913 records much that is 
to be deplored. The destruction of forest which is taking 
place to give more land for cultivation is a very serious 
matter, for whole ranges of hills have been denuded of 
forest growth right up to their crests, and the sources 
of their many streams have been exposed. The result of 
this forest destruction will mean, not only the washing 
away of the soil from the slopes, but, even more important, 
the loss of a proper water supply to the fertile valleys. 
With bare hills, the rain precipitated will at once run off 
instead of being conserved by the forest and released 
gradually, and the cultivation of cacao and kola in the 
valleys will become impossible. The chief conservator, 
who has toured widely through the country, records the 
same tale of reckless destruction.of forest on all sides. 
It is to be hoped that prompt action will be taken, as 
was done in India when roads and railways opened the 
country, to save the existing forest from the general 
wreckage and also ensure a continuous water supply. 


RECENT investigations have shown that rubber corre- 
sponds in composition to the hydrocarbon isoprene, which 
is a polymerised form of the better-known compound 
butadiene. This latter exists in small quantities in coke- 
oven gas. and by bringing about polymerisation it can be 
converted directly into artificial rubber. The first step 
in the manufacture is the extraction of benzol in the ordi- 
nary way. After having eliminated the sulphur com- 
pounds by washing, the benzol is fractionated, and the 
portion distilling between 10 deg. Cent. and 25 deg. Cent. 
is collected separately and is kept in contact with sodium. 
After a short time the acetylene hydrocarbons of the 
mixture are precipitated in the form of a yellow-brown 
powder, and the polymerisation of the other hydro-carbons 
soon commences, finally transforming them into a gelatin- 
ous mass. When this mass reaches a maximum con- 
sistency the benzol remaining is removed as much as 
possible by decantation, and the rubber finally separated 
by means of alcohol. The presence of small quantities 
of ammonia accelerates the process of polymerisation, 
and the rubber obtained is of good quality. 


A CORRESPONDENT writing in Power says :—‘“‘In a 
plant at Pittsburg we have five vertical water-tube boilers, 
each rated at 310 horse-power, working 24 hours a day at 
25 per cent. overload. After the use of graphite for some 
two months we found it necessary to open these boilers 
about once a week and inspect them by running a light 
through each tube, as the scale was coming off in such 
quantities and in such large pieces that it was liable to 
block some of the tubes and interfere with the circulation. 
After using graphite four months our boilers were clean 
and free from scale. ' Before using it we were compelled 
to clean them completely every six months and the front 
bank of tubes every thirty days. This was expensive, as 
shown by the following figures. When we were cleaning 
the boilers with an air-driven turbine it cost about £260 
& year, besides having them out of service from thirty to 
sixty days each year. Since we have used graphite it 
has cost us about £92 a year, and we have the use of the 
boilers continuously. When we started to use graphite 
we fed 3 Ib. per 100 horse-power per day of 24 hours, and 
after the boilers were clean we cut down the amount to 
1} 1b. per 100 horse-power per day of 24 hours. Every 
time we wash out a boiler, which is every thirty days, we 
put 3 tb. of graphite in the rear steam drum.” 








MISCELLANEA. 


HirHERTO only lead batteries have been used on board * 
submarines. It is reported, however, that an Edison 
nickel-iron battery is to be installed in an American 
submarine which is now under construction. 





Mr. RuNcIMAN announced recently in the House of 
Commons that the Government is maturing a scheme for 
the limitation of the profits of firms engaged in the pro- 
duction of munitions of war. The workmen were not to 
share in the profits, and if any surplus remained after the 
limitation it was either to be used in the reduction of price 
or returned to the Exchequer. 


TuE Electrical World reports the erection of a temporary 
sub-station, with a capacity of 2000 kilowatts, in the short 
time of fifteen days. The Edison Electric Illuminating 
Company, of Detroit, commenced the erection of this 
sub-station, which was to house two 2000-kilowatt motor 
generator units, on January 12th, and the operation of 
these units was begun before the end of the month. 


Str Cecirz HeErRTSsLeET, British Consul-General for Bel- 
gium, assisted by the Bishop of Dover and the Rev. G. F. 
Wilson, general superintendent of the Missions to Seamen, 
opened in connection with the Missions at Dover, Tuesday, 
May 12th, an institute for the use of mine-sweepers and 
others using the port as a base. The Society has received 
many invitations to work among the mine-sweepers, and 
in no single instance has it failed to respond. 


Ir is reported that a new cable is about to be laid 
between the Scandinavian States and the United States, 
which will not as heretofore pass vid England. The 
preliminary work has been carried out, and the estimated 
cost will amount to 40,000,000 marks. Thanks to this 
new cable, says the Berliner Tageblatt, Germany will be 
able to telegraph to the United States without the necessity 
of making use of the wireless, and, consequently, will be 
able to send secret messages. 


THE increased cost of mining explosives due to the war 
has prompted experiments by German coalowners in the 
use of cheaper substitutes. Two processes have been put 
under trial, both involving the utilisation of the expansive 
force of liquid gases, especially liquid air. A company 
has been formed in Berlin to work one of these inventions, 
which is stated to have been patented in this country 
some years ago, the process already being applied at 
several mines. Another cormpany has also been consti- 
tuted to take over an explosive system based upon the 
use of liquid air, which is now being used on licence at a 
number of collieries in the west of Germany. 


As we go to press we learn with deep regret of the loss 
of the battleship Goliath, with, it is feared, between four 
and five hundred men. The announcement was made in 
the House of Commons yesterday afternoon. The 
Goliath was one of Sir William White’s ships, completed 
in 1898. She carried, like all battleships of her time, four 
12in. guns and twelve 6in. It appears that she was 
attacked by destroyers whilst protecting the French 
flank inside the Dardanelles. Against this loss we have 
to set a brilliant exploit by submarine E 14, which entered 
the Sea of Marmora “some time ago” and new reports 
that she sank two Turkish gunboats and a large Turkish 
transport. 


A FEW days ago a joint deputation from the Royal 
Society and the Chemical Society was received by the 
President of the Board of Trade and the President of the 
Board of Education at the Board of Trade Offices in 
London. The Royal Society and the Chemical Society 
had approached the Government on the position of the 
chemical industries, and the steps which might be"taken to 
improve the status and efficiency of those industries in 
the United Kingdom. The deputation advocated Govern- 
ment assistance of scientific research for industrial pur- 
poses, the establishment of closer relations between the 
manufacturers and scientific workers and teachers, and 
the establishment of a national chemical advisory com- 
mittee for these purposes. 


Tue all-important work of making shot and shell is 
likely to receive a magnificent fillip, writes a Newcastle 
correspondent of the Birmingham Daily Post, as great 
numbers of men are leaving the engineering establish- 
ments of the North-East Coast to aid in the work in 
question. The firms employing them have promised or 
been commanded by the authorities to release 35 per 
cent. of the fitters and turners they have engaged on 
private contracts, and they will also release slotters, 
plumbers, millers and other machinists. Some 300 turners 
and 650 fitters are also likely to be imported in other 
districts to help supply the imperative needs of those in 
the fighting line. Motor garages are also being searched 
for suitable men. The War-office is being urged to re- 
consider its previous decision not to pay subsistence money 
or expenses to men who have to travel to their work— 
this at the instance of the North-East Coast Armaments 
Committee. Many highly skilled workers are to be 
with drawn from the Army to give the required 
assistance. 


THE report of the Commission appointed by the French 
Government to inquire into the state of the work already 
executed in the section of the river between Montjean and 
the mouth of the River La Maine having been favourable, 
the continuation of the work—says the British Vice- 
Consul at Nantes—on the section between Montjean and 
Nantes has been decided. The operations between Mont- 
jean and Nantes will not, however, be commenced until 
the work approved by the Government for the improve- 
ment of the port of Nantes has been started. These 
operations, including the deepening of the river as far as 
Oudon, towards Montjean, for a distance of about 21 
kiloms. (124 miles), will reduce the work to that extent on 
the section Nantes-Montjean. As regards the work 
between the mouth of the River Maine and the mouth of 
the River Vienne, trials are being made with a view of 
ascertaining whether the Loire is susceptible of being made 
navigable or whether the cutting of a canal would be 
essential. It is already certain that the cutting of a canal 
will be necessary from: the mouth of the River Vienne to 
Orleans, 
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—_ envelope, legibly directed by the writer to himself, and —— in 

that answers received by us may be forwarded to their destination. 
No ‘notice can be taken of communications which do not comply with 
these instructions. 

vr All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


ae” = We «cannot undertake to return drawings or manuscripts ; we must 
therefore request correspondents to keep copies. 
INQUIRIES. 


‘*PROBERT'S” HIGH AND LOW-WATER ALARMS. 


Str,—I should be obliged if any of your readers could inform me who 
are the makers of ‘‘ Probert’s” high and low-water alarms. A. ¥. 
London, May 12th. 
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THE LUSITANIA. 
SUNK BY A GERMAN SUBMARINE OFF THE OLD 
HEAD OF KINSALE ON FRIDAY, MAY 7TH, WITH 
THE LOSS OF OVER ELEVEN HUNDRED LIVES. 


This is the very top, 
The height, the crest, or crest unto the crest, 
Of murder’s arms : this is the bloodiest shame, 
The wildest savagery, the vilest stroke, 
That ever wall-eyed wrath or staring rage 
Presented to the tears of soft remorse. 


All murders past do stand excused in this : 
And this, so sole and so unmatchable, 
Shall give a holiness, a purity, 
To the yet unbegotten sins of time ; 
And prove a deadly bloodshed but a jest, 
Exampled by this heinous spectacle. 
—Kine Joun. 


Scientific Savagery. 


On Friday evening last a sinister message was 
flashed over the country which announced the 
sinking of the Lusitania after being torpedoed by 
German submarine off the coast of Ireland. It was 
difficult to credit the statement for several reasons, 
the first and foremost being the sheer insanity of 
such an action in spite of the uncurbed ferocity 
which had been already shown by our enemies ; 
it was difficult also to believe that a vessel capable 
of twenty-five knots speed, and probably more for 
a short period, could be successfully torpedoed by 
submarine attack in broad daylight, at a point in her 
voyage where such an attack might not only be ex- 
pected, but had indeed been openly threatened. 
Further, it was almost beyond belief that an explosion 
even of a powerful torpedo could so maim a vessel like 
the Lusitania that her existence as a floating structure 
could become a matter of minutes. Yet the report 
proved to be true, the inconceivable outrage had 
been successfully perpetrated, the magnificent vessel 
went down with two-thirds of her peaceful passengers, 
and with her, it is safe to say, went down Germany’s 
last rag of conscience and her last pretence to be 
regarded as an honourable foe. To say that the 
whole world was stunned by the enormity of the 
crime is to utter a platitude. There is, however, a 
section of the community for whom this matter has 
added poignancy ; the body of engineers in this and 
in other countries who have seen the scientific 
acquirements of their craft prostituted to the purposes 
of unscrupulous murder, must feel a sense of awful 
horror when they realise what a power their achieve- 
ments have placed in the hands of a conscienceless 
and inhuman foe. 

Engineers as a whole are drawn from the educated 
classes. They are as a rule trained in schools whose 
unwritten code mercilessly impressed on their youthful 
minds is “ play the game ;” their technical training 
and experience in engineering pursuits does nothing 
to blunt this manly and upright attitude, and we 
are sure we carry them all with us in expressing 
absolute detestation and loathing of methods such 
as have been adopted by our adversaries in this 
war, which is above all a conflict of engineering 
Titans. Not even in the ranks of our fighting forces 
will there be found a stronger feeling of resentment 
than there is among engineers, and they may be 
trusted to exert their strength to the last ounce in 
order to provide means for scotching the wheels 
of this tremendous engine of destruction, which has 





run off the rails of reason. The exact manner in 
which this awful tragedy became a possibility will 
be the subject of strict inquiry. It appears from 
Captain Turner’s evidence at the inquest that the 
speed of the ship has been regularly reduced to about 
21 knots since the war began—no doubt as a measure 
of economy—and that it was further reduced to 
18 knots off Kinsale so that the vessel might arrive 
off Liverpool three or four hours before high water 
and go right in without stopping for a pilot. Dropping 
the pilot, or, conversely, picking him up, is attended 
with considerable risk in war time, for reduction 
of speed has to be made in the region outside a port 
where hostile submarine craft may naturally be 
looked for. In avoiding one risk Captain Turner 
seems to have unconsciously run into a greater, 
but there is no certainty that speed, even 25 knots, 
could have saved him. He had steamed, apparently, 
into an ambush. Submarines of the latest type, 
such as that which appears to have committed this 
unparalleled crime, are fitted with every available 
means of prosecuting their nefarious work. It is 
probable that the craft was a large vessel, say, 200ft. 
in length, having 800 or 1000 tons displacement, a sur- 
face speed of about 20 knots, submerged speed of 10 
or 11 or more knots, and a radius of action of between 
3000 and 4000 miles. She would probably be able 
to fire four or more 21lin. torpedoes without reloading, 
and would be fitted with wireless telegraphic apparatus 
to keep her in touch with other vessels acting in 
concert with her or with scouts. Her torpedoes 
would be of the latest pattern, having an effective 
range of several miles and an initial speed of 
nearly fifty knots, carrying a war head heavily 
charged with high explosive. It seems probable 
that the range was short and that the charge was 
increased to the maximum, with corresponding 
reduction of radius. The period of time taken to dive 
or come to the surface is much reduced in the newer 
vessels, and the depth to which they can safely go 
is increased. Such a vessel as this is no foe to take 
liberties with, and it is not difficult to see what an 
easy prey a ship as large as the Lusitania would 
be when caught under favourable conditions. The 
length of the liner was about 760ft. She presented 
the same length of target and covered the same angle 
of training of a torpedo tube at 1000 yards as a ship 
380ft. long would cover at half the distance. If she 
were travelling at a speed of 16 knots she would take 
the same length of time to traverse a given angle of 
training at 1000 yards as would be taken by the 
380ft. ship at 500 yards when going at only 8 knots. 
It will be seen, then, that such a large vessel needs all 
her speed to reduce the target presented to the enemy’s 
fire. It is reported that full speed was ordered and 
the vessel put upon a zig-zag course as soon as the 
submarine was sighted, but it was evidently too 
late to shake off her adversary. Having got well 
within range the submarine had an easy task. 
The attacker had nothing to fear from an unarmed 
ship, and could afford to come close enough to 
its victim to make aim certain. A sequel to 
the destruction of the ship is the demonstration 
afforded of the usefulness or otherwise of carrying 
boats for all. Once more it has been shown how 
slender a reed to lean upon is the small boat, even 
when the sea is calm. The tragic story of a huge 
ship rapidly taking a heavy list has been repeated. 
Boats on the high ‘side were rendered useless because 
they could not be launched, and those on the lower 
side were difficult to handle because of the overhang 
of the hull; accidents happened to the boat’s falls, 
and finally, when the ship sank, she carried many 
of her boats with her, either because the falls were not 
cut away in time or because they became entangled 
in the lowering gear. Difficulty appears to have been 
greatly increased by the impossibility of reversing 
the engines and so checking the vessel’s speed. We 
have often advocated fitting some proportion of the 
boats in such a way that they would have a chance to 
float undamaged when the vessel became submerged. 
They could be large, self-righting and of unsinkable 
pattern, with means supplied to enable persons 
thrown into the water to get aboard them and so 
help others to attain a chance of safety. That this 
was the case with many of the rafts and some of the 
collapsible boats appears probable from the accounts 
given, but more could be done in this direction. 
The lesson of the boats is striking because of the fact 
that in all probability special precautions were taken 
that they should be ready to launch at a moment’s 
notice. 

The catastrophe is too awful for words even in these 
times of horror. In point of numbers the loss of 
life is little less than that when the Titanic foundered, 
but there is no comparison between the two in the 
effects produced upon men’s minds. The former 
catastrophe was so terrible that it is inconceivable 
to think that any human being alive could contem- 
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plate and coolly carry out a calculated repetition 
of it. By devilish ingenuity and reckless abandon- 
ment of all the laws of God and man this atrocity 
has been accomplished, but it will surely recoil upon 
the heads of its perpetrators. The military situation 
is in no way altered, but the result will be to stiffen 
the upper lip and nerve the arm of every man who 
can do anything to help to bring to book a nation 
capable of such deeds. 


The Russian Market for Machinery and Chemicals. 


One of the results of a prolonged peace is 
that nations grow to rely upon each other for 
commodities which, owing to some local circum- 
stance or condition, are more readily supplied by 
one than by others. The break up of the hundred 
years’ European peace has changed all this, and each 
country engaged in the war, and even those outside 
it, now recognises the necessity for making provision 
in its home market for the future production of 
numerous things which were formerly obtained from 
other countries. This is as true of Germany as of 
other nations. There, for instance, the stoppage of 
deliveries of Chilean nitrate has proved to be a very 
serious matter with regard to the manufacture of 
explosives and fertilisers. The schemes under Govern- 
ment auspices for the manufacture of substitutes 
do not now appear to have made that large advance 
which was claimed for them, and to which reference 
was made in this journal two or three months ago, 
and the country is faced with a very real difficulty in 
providing herself with munitions of war, and with food 
for her people. In the United States attempts are 
being made to establish a coal tar colour industry 
to cope with the lack or scarcity of Teutonic chemicals 
or to secure independence in this respect in the future, 
whilst in Great Britain we have projects for the 
development of the aniline dye industry and of other 
manufactures. But the sentiment in favour of 
emancipation from German manufactures of all kinds 
is specially strong in Russia, where the dangers of 
Teutonic industrial domination have been fully 
realised since the beginning of last August. 

A country which is so extensively agricultural in 
character as Russia welcomed the introduction of 
foreign capital for the development of her vast 
industrial resources. As a consequence, French 
investors have taken a prominent part in this direction 
in connection with coal mining in the Donetz basin, 
whilst the Belgians, who have been particularly enter- 
prising in the cultivation of financial interests outside 
their country, have participated in Russian iron and 
steel works in the south and in electric tramways in 
various parts ; and in recent years British firms have 
becomey associated with naval shipbuilding and 
armament works. It was, however, left to the 
Germans—or rather they foresaw the possible advan- 
tages years ago—not only successfully to carry out 
the problem of constructing electrical and other 
machinery in Russia, but also to assist, as at home, 
in the promotion of a market for themselves by 
securing concessions for the establishment of elec- 
tricity supply stations in different towns, whilst 
they developed the export of electrical and other 
machinery to Russia. The paid up capital of 
the six firms concerned exceeds £4,000,000; they 
controiled most of the manufacturing works, and with 
the assistance of German banks in Petrograd they 
were able to secure most of the lighting and tramway 
concessions and also most of the municipal electrical 
contracts for the delivery of machinery and plant in 
open competition. Indeed, the cases where manu- 
facturers of other nationalities were successful ten- 
derers in the face of Teutonic rivalry, backed by the 
banks, are extremely rare. Yet, whilst quite aware 
of these circumstances, it would seem as if the war 
was needed to arouse the Russians to a full sense of 
the perils underlying the practical domination of the 
electrical manufacturing and supply industries by 
Germany. It is scarcely necessary to say that since 
the outbreak of hostilities the manufacturing works 
have been placed in the hands of Russian Government 
oficials and the supply stations under State super- 
vision, whilst the largest supply company, having a 
capital of several millions sterling, is confronted with 
the prospect of being entirely sequestrated on the 
ground that it is a German undertaking. A state- 
ment contained in the annual report of a leading 
Berlin electrical investment company just to hand 
indirectly suggests the possibility of other supply 
works in Russia of German origin and ownership 
meeting a similar fate, although no definite informa- 
tion is available. 

The native electrical interests in Russia now wish 
to liberate themselves from the German manufac- 
turing yoke and from the former partial dependency 
upon imports from the latter country, and the present 


British firms to cultivate business, especially as 
applications for price lists and catalogues are now 
being made. But it is well to bear in mind that the 
Russians will endeavour to produce as largely as 
possible at home, and only the balance of the business 
will be obtained from external markets. That this 
is in the minds of manufacturers is shown by one of 
a number of resolutions which were adopted about 
a month ago at an influential conference which was 
held at Moscow, at the instance of the Government, 
of representatives of the chemical industry, learned 
professors and State officials to consider the question 
of the adoption of united action to provide remedies 
for the comparative scarcity of chemicals and phar- 
maceutical products. It has to be borne in mind that 
what things German chemical firms have not manu- 
factured in Russia have been imported from Germany. 
The conference reached the conclusion, it is stated, 
that while every effort should be made to secure 
liberation from Teutonic supplies to the greatest 
possible extent, it was not advisable to permit Great 
Britain to secure a dominating control, as otherwise 
Russia would become as dependent economically on 
Great Britain as it has been on Germany. This 
sentiment, which is quite comprehensible from the 
Russian point of view, will prevail in all probability 
in the case of other industries. It was suggested that 
the country should develop her own resources of raw 
materials, and that the Government should at once 
undertake extensive geological investigations—a pro- 
posal which the State officials at the conference 
promised to transmit to the responsible authorities. 
Steps of this nature must naturally occupy a con- 
siderable amount of time and the possible results are 
consequently problematical. In the meantime the 
Russian market is open for culfivation, and as German 
manufactures are likely to be subject to the maxi- 
mum tariff after the conclusion of peace—sugges- 
tions are already being made to that effect—British 
firms have every chance of securing a valuable share 
of the market, particularly as there are now Anglo- 
Russian Chambers of Commerce both in London and 
Petrograd to facilitate commercial relations, as well 
as banks representing the two nations jointly. 








THE PRODUCTION OF PIG IRON AND THE WAR. 
THE past year stands out prominently as an extra- 
ordinary and unprecedented period in the history of 
the production of pig iron and steel throughout the 
world. At the beginning of 1914 a term of declining 
general industrial prosperity prevailed simultaneously 
with a comparative scarcity and dearness of money, 
and the output of pig iron consequently began to 
experience a reduction in some countries and a further 
shrinkage in others owing to the decreasing world’s 
demand for this material and for iron and steel manu- 
factures. During the second half of 1913 the make of 
pig iron in Great Britain underwent a large diminu- 
tion as contrasted with the output in the first six 
months of that year, and a fresh curtailment took 
place in the first half of 1914. The effects of the down- 
ward movement in international trade only began to 
be felt in the United States in the two last months of 
1913 and the first two months of 1914 in so far as 
the output of pig iron is concerned, but a temporary 
rise took place in March, April and May, only to be 
followed, however, by a further unfavourable reaction, 
which continued without interruption until the end 
of the year. In the case of Germany the sustained 
efforts which were there being put forth further to 
develop the export trade prevented any considerable 
shrinkage in the make of pig iron in the closing months 
of 1913, but in each month of the first half of 1914 
there was a decrease in the production of iron as 
compared with that of the corresponding months 
in the preceding year. Under these circumstances 
it is impossible to lay upon the war the whole of the 
responsibility for the enormous reduction, amounting 
to over fourteen millions of tons, in the output af 
pig iron in the three principal producing countries in 
1914. The outbreak of the war certainly served to 
accentuate the downward movement, chiefly in 
Europe, but even if the armed conflict had not 
suddenly burst upon the world the manufacture of 
pig iron last year under the prevailing conditions of 
international trade would have been considerably 
less than in the previous year. Indeed, the reduction 
in the first half of 1914 amounted to 903,000 tons in 
Great Britain, as contrasted with the equivalent 
period in 1913, and to 3,946,000 tons in the United 
States, whereas the output in Germany only decreased 
in the first half of 1914 by the comparatively small 
quantity of 228,000 tons, compared with the output 
in the same months of 1913. 
According to the returns received by the British 
Tron Trade Association, the production of pig iron in 
Great Britain in 1914 amounted to 9,005,000 tons, 
as compared with 10,481,000 tons in the preceding 
year. The former total, which is the lowest since 
1912, represents a reduction of 1,476,000 tons, or, 
say, 14 per cent. In the case of the United States, 


a country having a manufacturing capacity of 
42,000,000 tons per annum, the American Iron and 
Steel Institute records an output of 23,332,000 tons, 
as contrasted with 30,966,000 tons in 1913, being a 
diminution of 7,634,000 tons, or over 24 per cent., 
the total for 1914 being the lowest since that of 1911], 
The quantity of pig iron made in Germany, as re. 
ported by the Association of [ron and Steel Producers, 
reached 14,389,000 metrical tons, as against 19,309,000 
metrical tons in 1913. These figures, which indicate 
a decrease of 4,920,000 tons, or over 25 per cent., are 
the lowest since those of 1912. 

The production of pig iron in Great Britain |ast 
year, which shows a reduction over 1913, that is, 
both relatively and absolutely, less than that of eit}er 
of the other two countries under consideration, may 
be deemed to be satisfactory having regard to thie 
disturbance caused by the outbreak of the war. As 
our exports receded by 1,045,000 tons in 1914, as 
compared with the previous year, and our imports 
declined by 604,000 tons, it is conceivable that a 
larger quantity of the domestic make of pig iron thin 
usual was utilised in the home market, and that this 
state of affairs will continue now that all firms capa!)le 
of producing munitions of war are, or soon will he, 
engaged in these particular branches. The blast 
furnaces in the United States, as a result of the grow- 
ing demand for steel manufactures in the export 
markets, are now being utilised to a greater extent, 
and the production of pig iron in that country showed 
an advance in January over December, a further in- 
crease in February, and a still further advance in 
March to 2,064,000 tons, the present rate of output 
being equivalent to a total of 26,000,000 tons per 
annum. The situation in Germany is even more 
remarkable. The output there in August last fell 
to about one-third of the quantity which was made 
in the preceding month ; but each succeeding mont}; 
has shown a gradual improvement, if we accept the 
statistics of the Association of Iron and Steel Pro 
ducers as being correct, a total of 938,000 metrica! 
tons having been made in March, making 2,616,000 
tons for the first quarter, as compared with 5,340,000 
tons in the United States, also in the first quarter of 
the current year. It may, however, be assumed that, 
notwithstanding the employment of prisoners of war 
in connection with the working of the coal mines and 
the blast furnaces, it will scarcely be possible for the 
Germans further to increase the output of pig iron, 
and the longer the war lasts the less able will they be 
to maintain the present productive capacity in con- 
sequence of the constant drain upon the coal mines, 
and the prospective withdrawal of further workers 
from the iron and steel works and other industrial 
establishments if the strength of the armies in the 
field is to be sustained. On the other hand, the 
labour problem in Great Britain is also acute but 
there is no doubt that a satisfactory solution in this 
respect will be ultimately achieved. 








OBITUARY. 


DR. F. S. PEARSON. 


ENGINEERS in many quarters of the globe will 
notice with regret that Dr. F. 8S. Pearson’s name 
appears upon the list of those lost in the Lusitania. 

Dr. Pearson was widely known on account of the 
construction of many. notable reservoirs for water 
supply in sub-tropical countries. His first great 
work of the kind was undertaken in the Republic of 
Mexico, during the peaceful and progressive rule of 
the late General Porfirio Diaz. This great President 
both knew Dr. Pearson well and esteemed him 
highly. The late engineer had much to do with the 
preliminary as well as the final negotiations which 
took place in the early days of 1905 and 1906 between 
President Diaz and the organisers of the Mexican 
Light and Power Company, Limited, a powerful 
Canadian corporation—one of a group interested in 
industrial concerns carried on in Latin American 
countries—which had for its principal object the 
supply of light and power to the City of Mexico. In 
this connection Mr. Pearson was invited by Sir Weet- 
man D. Pearson—-now Lord Cowdray—to become a 
director of the Puebla Tramway, Light and Power 
Company, which then owned five different properties 
in the Republic of Mexico, namely, the Portezuelo 
properties; the Puebla Lighting Company ;_ the 
Puebla Urban Railway; the Puebla Industrial 
Tramways; and the Rio Blanco Water Concessions 
at Tuxpongo. From his long and intimate association 
with these different but closely allied enterprises 
Dr. Pearson was enabled to become acquainted with 
and to take advantage of other industrial openings 
in Latin-America, and gradually he took up interests 
in concessions and lent his great talents to the develop- 
ment of many similar enterprises in Mexico, Argentina, 
Brazil, Paraguay and Texas. 

Perhaps Dr. Pearson’s most notable enterprise was 
in connection with the design for and the construction 
of the great hydro-electric station at Necaxa, Mexico, 
and the construction of a transmission line to a dis- 
tributing station erected at the City of Mexico, 
situated some ninety-five miles distant. He made 
various suggestions for further extending the work 








or the near future should afford an opportunity for 
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and were adopted, including the construction, in 
addition to the main dam at Necaxa, of a second 
permanent dam at Tezcapa, situated five miles 
further up the river. The Necaxa reservoir was 
completed in January of 1909. Tt now has a capacity 
of over 45,000,000 cubic metres. Meanwhile the 
first large dam which had been built at Laguna had 
proved in every way successful, and Dr. Pearson’s 
reputation as a capable and daring constructional 
engineer had been firmly established. This Laguna 
reservoir dam lies some twelve miles above the site 
of the Tezeapa dam, and has a storage capacity of 
30,000,000 cubic metres of water. If necessary it 
could be raised to a height sufficient to give 44,000,000 
cubie metres of storage. 

\nother reservoir, just below the Laguna dam, 
known as Los Reyes, was built according to Dr. 
Pearson’s designs for a storage capacity of some 


26,000,000 cubic metres, while a large power-house, | 


known as No. 1, was erected and fully equipped under 
his direction on a site below the Necaxa dam, con- 
tuining six turbines of 8200 horse-power each, and 
six 5000 kilowatt hydro-electric generators. From 
this power-station transmission lines were carried by 
a double line of permanent steel towers over a distance 
of 153 kiloms. (95 miles), and thence to the mining 
camp of El Oro, a further distance of 122 kiloms. 
(76 miles), on a single line of towers. The current is 
carried over these lines at a voltage of 60,000, and 
at the transforming station, situated in Mexico City, 
the tension is reduced to voltages of 20,000 for the 
tramways and the Federal District feeders, and down 
to 3000 and 1500 volts for the ordinary city distribu- 
tion. A second power-house, known as No. 2, was 
then constructed in the Necaxa Valley above power- 
house No. 1, but below Los Reyes dam, and operated 
by the water which was stored therein. This in- 
stallation possesses a capacity of 60,000 horse-power. 
1908 Dr. Pearson became a Vice-President of 
the company. In July of the following year, while 
he was in London, considerable sensation was 
created by the report of an accident which occurred 
to the main construction. Thanks, however, to the 
foresight and caution of the consulting engineer in 
having constructed two other reservoirs—as above 
explained—the services of the different companies 
were only partially interrupted. Dr. Pearson, who 
had now become the President of the Light and Power 
Company as well as of the Mexico Tramways Com- 
pany, considered the accident to be of far less con- 
sequence to the future of the allied concerns than had 
heen reported. Inasmuch, however, as his pro- 
fessional reputation was at stake, and as he was being 
vigorously attacked in the Mexican and British Press, 
he issued an official explanation which was accepted 
as satisfactory. 

The mishap consisted of a slide into the Necaxa 
reservoir on the up-stream side of the dam of a quan- 
tity of earth and rock which had recently been 
sluiced into the dam and had not solidified. As the 
slide occurred at the top of the dam it did not affect 
the lower portions which remained intact ; nor did 
it affect the down-stream side of the dam, which 
remained in first-class condition. To repair the 
damage it was only found necessary to replace the 
material which had slid out. The whole of the 
pumps, flumes and other apparatus used in the 
construction of the dam were uninjured by the slide, 
and the only expense experienced in connection with 
the replacement was the actual cost of labour in hand- 
ling the material. Upon that basis the cost hardly 
exceeded £40,000, making the total cost of the dam 
about £368,000, instead of £328,000 as originally 
estimated. The accident delayed the completion of 
the dam by six months, but in spite of its occurrence 
the reservoir formed by the dam was able to store 
15,000,000 cubic metres of water, which amounted to 
as much as would in all probability have been stored 
during the rainy season in any event. 

The success aéhieved by Dr. Pearson in connection 
with these Mexican industrial enterprises led to his 
progressive association with other similar projects in 
different parts of the world and to his becoming what 
at first he had never intended to be—a company 
promoter and professional director. 


In 


Amongst the enterprises in which he was interested 
was the Mexican Northern Power Company, Limited. 
This company controls two sites on the Rio Conchos, 
one at La Joya and the other at La Boquilla. At 
the first-named Dr. Pearson had intended to construct 
« power plant, which it was estimated, would generate 
Irom 15,000 to 25,000 horse-power at one of the sites 
and 45,000 horse-power at the other. All the 
machinery and plant had been ordered, and, as a fact, 
inanufactured, and was actually in the country when 
the whole Republic was thrown into a state of political 
chaos, in which it has remained since. The dam had 
already reached an elevation of 44 metres—say 144ft. 

~and the reservoir was filled with water to an eleva- 

tion of nearly 37 metres—say 121ft. The power- 
house was practically completed and much of the 
machinery installed. Here, however, things had to 
be left, and beyond endeavouring to maintain the 
machinery in good order the company has been 
unable to turn a wheel since the beginning of the 
trouble in 1913. 

In the Republic of Brazil he had also acquired 
many valuable engineering interests. He was closely 


identified with such industrial undertakings as the 
‘io de Janeiro Tramway, Light and Power Company, 








Limited, of which he was president; the Port of 
Para, Limited, and, indirectly, with the Para Con- 
struction Company, Limited. 

Dr. Pearson by no means confined his enter- 
prises to South America. He found in the Northern 
States also a field for his abilities. In the rich but 
partly arid State of Texas he conceived the idea of 
introducing a permanent water supply and extended 
system of irrigation, but his scheme for one reason or 
another did not meet with success. 
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The Cementation of Iron and Steel. By Dr. Federico 
Giolitti, Professor in the Royal Polytechnic of 
Turin. Translated from the Italian by Joseph 
Windsor Richards (Lehigh University) and Chas. 
A. Rouiller. London: McGraw-Hill Book Com- 
pany. 1915. xviii. + 407 pages. 17s. net. 

La Cementation de VAcier. Par Frederic Giolitti. 
Traduction frangaise revue par M. Albert Portevin, 
Chef des Travaux de Metallurgie a I’Ecole Centrale. 
Paris: A. Hermann et Fils. 1914. 

TRANSLATIONS which render Professor Giolitti’s 

remarkable work on the cementation of steel more 

readily accessible to the greater part of the metallur- 
gical world are to be warmly welcomed. The whole 
subject of cementation, particularly with regard to 
the process of case-hardening, is assuming a steadily 
increasing importance, while the lack of accurate 
scientific knowledge has made it a happy hunting- 
ground for quacks of the worst kind. Professor 
Giolitti’s remarks about ‘“fancy’’ cementation 
powders are frequent and sarcastic. On the other 
hand, in spite of patent laws, there appear to be 
many more or less secret processes in use ; in certain 
sections of his book the author frankly admits that 
considerations of secrecy make it impossible for him 
to write fully. That this should be the case with 
regard to armour plate is not, perhaps, surprising, 
but there is food for reflection in the cireumstance— 
which also appears on perusal of the book—that the 
general knowledge of cementation has not been 
materially advanced by any British worker, modern 
progress being largely due to French and Italian 
initiative. Seeing that one branch at least of the 
cementation industry, viz., that relating to the 
manufacture of cemented steel for crucible melting, 

&c., is indigenous to England, and is most successfully 

practised here, this state of affairs is deplorable. 
Professor Giolitti’s book deals first with the theo- 

retical foundations for our knowledge and practice 
of cementation, and the first portion of his book is 
devoted to a critical review of the earlier work on the 
subject. The various controversies as to the part 
played in cementation by solid carbon or carbon- 
aceous matter and by various gases are described 
in considerable detail, not entirely free from re- 
iteration. The final conclusions, however, emerge 
quite clearly, viz., that solid carbon can bring about 
cementation by simple direct diffusion into iron 
or steel at a high temperature, without the inter- 
vention of any gas or vapour, but that such cemen- 
tation is very slow indeed. In practical cementation, 
gases play the leading part, but only a subsidiary 
réle is to be ascribed to nitrogen and its derivatives, 
such as cyanogen. The fundamental agents in prac- 

tical cementation are carbon monoxide and, to a 

lesser extent in particular cases, hydrocarbons such 

as ethylene or acetylene. Experimental researches 
of a very extensive nature, carried out in Professor 

Giolitti’s laboratory at Turin, are described, in which 

the nature of the cementing action of various agents 

is carefully studied. The most interesting conclu- 
sions are those relating to the action of carbon 
monoxide in the presence of free carbon. The action 
of this gas supplements the process of simple diffusion 
by acting as a carrier or vehicle for the carbon. 
The gas is capable of diffusing for a certain distance 
into the iron and there giving up a part of its carbon, 
carbon dioxide being formed. This gas in turn, after 
diffusing out of the metal, reacts with the solid carbon 
and the carbon monoxide is thus regenerated, the 
ultimate result being a transference of carbon into 
the steel. Where there is already a high concentra- 
tion of carbon in a thin outer layer, this action of 
carbon monoxide serves to transfer carbon from the 
outer layer to deeper regions, thus producing a deeper 
cementation and a better graduated distribution of 
the carbon. Thus, some cementing agents, notably 
ethylene, produce rapid surface carburisation but 
only a shallow cemented layer. If with these is 
combined the action of carbon monoxide, the outer 
layers become less highly carburised, while the 
carburised layer fades very gradually into the un- 
cemented core of steel. This condition is particularly 
desirable because it removes the risk of exfoliation 
during subsequent quenching. and also avoids the 
extreme surface brittleness which results when the 
outer layers are permitted to become hyper-eutectoid 
during cementation. Professor Giolitti, however, 
strongly advocates the advantages of what the 
translator terms ‘‘ mixed cements,” viz., the use for 
cementation of pure wood charcoal loosely packed 
about the steel, and fed with a slow stream of carbon 
dioxide which, under the conditions of cementation 
at high temperatures, assumes equilibrium with the 





earbon of the charcoal, and therefore acts as carbon 
monoxide. Although the advantages of this method 
of cementation are set forth with somewhat weari- 
some iteration in several places in the book, there 
can be no doubt of the remarkably good results 
which have been attained by its means. The most 
valuable feature, perhaps, is the power which this 
method affords, of exact control of the whole process, 
and particularly the “ graduation’ of the cemented 
layer by the device of removing the charcoal at a 
certain stage and completing the cementation with 
the carbon monoxide gas alone, thereby equalising 
the degree of cementation throughout successive 
layers. 

The second section of the book deals with the 
furnaces and plant employed in cementation practice, 
the greater part relating—as one would expect—to 
case-hardening practice. Clear accounts of various 
types of furnaces and boxes are given, but chief interest 
attaches to the special types of furnace and plant 
devised by the author for the economical application 
of his method of ‘“ mixed’? cementation. Plant 
whereby the cementation of steel objects of ordinary 
size can be completed in two or three hours, including 
the time occupied in charging and discharging the 
furnace, should be of considerable practical value. 
The result is, of course, attained by charging the 
steel objects into the hot furnace and packing them 
with charcoal still hot from the previous charge. 
The steel articles themselves are also preheated. 
Apart from the saving of time thus obtained, a great 
advantage is claimed in that the cementation process 
is thereby caused to begin at the same temperature 
over the entire surface of each object, thus avoiding 
those distortions which are apt to occur when the 
gradual heating of the charge sets up large differences 
of temperature within the ordinary cementation 
boxes. 

Not the least interesting chapter of the book is 
that which deals with the heat treatment of case- 
hardened articles. This heat treatment presents a 
special problem, since the core requires refining after 
the prolonged ‘ overheating’? which cementation 
necessarily involves, while the “‘case’’ requires 
hardening by quenching from the lowest suitable 
temperature. The treatment advocated by Giolitti 
consists in first quenching the articles in water—or, 
if they will not stand this, in oil—direct from the 
case-hardening furnace. The object of this drastic 
quenching is simply to avoid the segregation, or 
rather the aggregation, of ferrite and cementite which 
would occur during slow cooling. The next step 
is that of heat-refining the core, by reheating to a 
temperature above Ac;, i.e., about 900 deg. Cent., 
and quenching from that temperature. This appears 
a somewhat doubtful prescription, since quenching 
from so high. a temperature will frequently cause the 
high carbon “‘ case ’’’ to crack ; nor is actual quench- 
ing essential to bring about heat-refining ;_ merely 
heating to the refining temperature, followed by fairly 
rapid cooling in air—or in an air blast—will be found 
sufficient in most cases. Finally, the ‘“ case ’’ must 
be hardened by quenching from a temperature just 
above the lowest critical point of the steel. 

In another chapter the nature and control of 
materials for case-hardening are carefully discussed, 
as well as the behaviour of special (alloy) steels. In 
this connection it is interesting to note that Professor 
Giolitti considers that steels containing from 2 to 3 per 
cent. of nickel are far better suited to case-hardening 
than pure carbon steels. 

While the value and interest of Professor Giolitti’s 
book and of its translations is thus indisputably great, 
the English translation especially leaves very much 
to be desired. Apart from frequent ‘‘ Americanisms,” 
there is much which cannot be considered to be 
even approximately good American—distortions of 
language which are sometimes only intelligible by 
thinking back to what the author must have said 
in his own language. Nor can Professor Windsor 
Richards be entirely congratulated upon the manner 
in which he has discharged his metallurgical responsi- 
bilities. To speak of pearlite as a “eutectic” is 
surely a little too loose, and the term ‘“‘ cement ”’ to 
describe all kinds of agents used for cementation 
requires a new “‘slang’’ meaning to be attached to 
a well-known word. Finally, it is a pity that the 
numerous and important photo-micrographs with 
which the book is illustrated are represented by 
little more than blurred smudges in the text. Seeing 
that Professor Giolitti rightly regards the microscope 
as the best and most reliable means of studying and 
controlling the whole process of cementation—for 
practical as well as for scientific purposes, this neglect 
of adequate reproduction of the micrographs is all 
the more deplorable. As the book is likely to become 
classical with regard to the whole subject, it is to be 
hoped that some of these defects may be remedied in 
later editions. 








WriTING on the subject of Mr. Ball’s suggestion to 
check the performance of public clocks by wireless reports, 
in the Horological Journal for March, Mr. F. Hope-Jones 
questions whether the trouble and expense involved are 
worth the results achieved, and suggests that a simple 
receiving apparatus should be installed at each clock 
with which the caretaker could note the time signals from 
Paris. In this case no licence for transmitting signals 
would be required. 
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A LARGE INSTALLATION OF BY-PRODUCT 
COKE OVENS ON TYNESIDE. 


DuRING recent years several important installations of 
patent by-product coke ovens have been put into service 
at collieries in Durham county and also at some of the 
blast-furnaces in the Cleveland district. But, probably, 
the most interesting of all of these is a battery of 120 
ovens, with complete recovery plant, which has just 
recently been introduced into service at Teams, near 





Gateshead. This installation is the first in Great Britain 
which can be termed “independent,” that is to say, | 
not established to work in conjunction with any particular | 
colliery or group of collieries or any of the steel or iron | 
works. The project is that of the Teams By-Product | 
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Coke Company, Limited, which was incorporated about 
three years ago with a share capital of £200,000 and in 
which a number of northern coalowners are associated, 
the chairman of the directorate being Mr. H. G. Fenwick, 
whilst other directors are the Hon. Cyril A. Liddell ; 
Lieut.-Col. J. F. Laycock, D.S.O.; and Messrs. Brodie 
Cochrane, Jas. E. Tully, Henry J. King and C. Pakeman. 
For the purposes of the works a site of 26 acres was 
obtained at Teams, a short distance from the town of 
Gateshead, and on the opposite, that is the south, bank | 
‘of the river Tyne to the Elswick works. The situation | 
would appear to be an almost ideal one, for it is within 
easy and convenient reach of the collieries in the north- | 
west and mid-Durham coalfield and equally favourably 
placed for the staiths on the Tyne and the shipping ports 


borings and surveys, to build the ovens and by-product 
buildings upon a raft of ferro-concrete, and this arrange- 
ment permitted large water tanks to be placed upon the 
roofs of the houses to act as a centre of distribution for 
the whole water scheme. 

The unwashed slack arrives at the plant in trucks, and, 
after being tipped into a hopper, is taken by an elevator, 
of 80 tons capacity per hour, on to the jigging screens. 
All coal above }in. passes over the latter, and is 
elevated direct into the dry coal storage hoppers, all 
coal below jin. passing through into a mechanical 
distributor. It is then delivered into two mild 
steel channels, through which it is flooded into eight 


cast iron felspar wash boxes, each wash box having six | 


compartments, so that there are in all forty-eight compart- 


Fig. }-GENERAL PLAN OF THE WORKS 


ments. From these washing compartments, the washed 
slack flows into the silt recovery. The silt recovery— 
slack coal recoverers—consist of two cast iron tanks which 
can be worked either in parallel or in series. From these 
slack coal recoverers the washed coal is elevated on to a 
distributing conveyor on the top of the washed coal 
drainage bunkers. This conveyor has a capacity of 80 
tons per hour and distributes the coal over forty bunkers 
of a capacity of 75 tons each, or a total of 3000 tons, for 
draining the washed slack. Further, this conveyor goes 
over six bunkers of 75 tons each, or a total of 450 tons for 
storing rough dry coal which does not need washing. 


There is, therefore, a total storage capacity of 3000 tons | 


of rough washed slack, and 450 tons of dry unwashed coal 
which does not need washing. The dirt washed out in 
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| into two crushers of the Carr type, each having a capacit 

| of 50 tons per hour. From these two crushers the crushe} 
coal drops into two elevators each having a capacity of 
50 tons per hour, and these elevators bring the crusheq 
coal into a ferro-concrete bunker of 1000 tons capacity 
on the top of the ovens, from which the coal is taken away 
in charging lorries to the two batteries. 

It will thus be seen that the coal-crushing plant is jy 
duplicate, each of the two sets having a capacity of 50 tong 
so that under normal conditions when both sets are jy, 
operation the coal-crushing plant is capable of dealing 
with 100 tons per hour, and will then run nine hours jn 
the twenty-four. Should over-hauling, inspection, 6, 
repairs be necessary to one of the units, the other unit 
can do the work by running eighteen hours of the twenty. 
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Coal Tipping Hoppers. 

Coal Washery. 
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four. Further, through this arrangement, 1} parts of 


washed drained coal can be mixed permanently with one 


part of dry coal which does not need washing; in othe: 
words, when both units are working, it is possible to feed 
the crushing plant with 60 tons of washed drained coa! 
and 40 tons of unwashed coal which does not need washing, 
or, if found necessary, with correspondingly more washe«| 
coal and less unwashed coal. As a result the moisture 
in the crushed coal, which is charged into the ovens, is 
reduced considerably, therefore the coking of the coa! 
takes less heat and time, the life of the ovens is very 
much prolonged, and a higher yield in surplus gas is 
obtained. 

The installation consists of a hundred and twenty 
regenerative Otto ovens (drawing Fig. 2), each oven being 
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of Sunderland and the Hartlepools. Ample siding 
accommodation has been laid down, having a direct con- 
nection not only with the North-Eastern Railway Com- 
pany’s Dunston branch, but also with the private railway 
from the Birtley Iron Company’s Ravensworth group of 
collieries. The coal, washed and unwashed, is bought in 
the open market, and the finished articles, that is to 
say, the coke and by-products, are also disposed of, 
whilst by an arrangement with the Newcastle-on- 


Tyne Electric Supply Company, Limited, the surplus gas | 


Fig. 2—CRO8S SECTION THROUGH OVEN 


Swain Se 


the felspar boxes runs through pipes into an elevator | capable of taking a charge of 8} tons of washed coal, the 


sump, and is thence raised by a scraper elevator into 
a small feeding hopper erected on a high level. From 


this feeding hopper the dirt is brought over a gangway by | 7ft. llin. high, the mean width being lft. 9in. 


tubs on to a dirt heap. In addition to the 50 tons washery 
there is a coal-handling plant for bringing the dry coal 
which does not need washing into the above-mentioned 


battery being designed to coke 6000 tons of washed coal 
per week. The ovens are approximately 33ft. Jin. by 
The gas is 
led to the heating flues from underneath the ovens by 
means of fifteen connections for each oven wall, and is thus 
evenly distributed throughout the whole length of the walls, 


is sent to the Dunston power station, distant about 1} | 
miles, and there used for generating electricity. The | 


general lay-out of the plant is shown in Fig. 1 above, 


whilst the series of engravings on this and on pages 487 | 


and 488 gives an excellent idea of the leading features of the | 


installation. As this district is intersected with numerous 


450 tons storage hoppers. This coal arrives also in trucks, ; ensuring even heating. All the connections and reversing 
is tipped outside the building in a second coal-tipping | gear are easily approachable and any of the vertical flues 
hole, and is elevated thence by a scraper conveyor of | can be inspected. A sloping bench is provided, the coke 
40 tons capacity per hour, on to a distribution conveyor | being pushed out of the oven by means of a ram elec- 
of 80 tons capacity per hour on the top of the drainage | trically driven, and then mechanically quenched. Each 60- 
and storage bunkers for washed and unwashed coal. The | oven battery is provided with a coke conveyor, and the 
drainage and storage hoppers for 3000 tons of washed coal, | screening plant is placed in the middle of the two batteries 
and 450 tons of unwashed coal are built in two rows, and | opposite the 1000-ton ferro-concrete crushed coal bunker. 
underneath each row is @ scraper conveyor of 50 tons| The screens are designed so that the various sizes of 


old coal workings, it was decided, as a result of preliminary | capacity per hour, to bring the coal from the bunkers | breeze can be made to suit the markets, The ram tracy 
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Fig. 7—COAL WASHING 

















Fig. 8--PUMPS IN EXHAUSTER 
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Fig. 9-INTERIOR OF EXHAUSTER HOUSE 


and coke bench are made of ferro-concrete, which gives 
the plant a very neat appearance, the spaces underneath 
the ram bench being made into workshops, store-houses, 
&c. The coal is charged mechanically into the ovens by 
means of coal-charging machines, which can travel the 
whole length of both batteries, thus doing away with a 
large percentage of manual labour. 


All the machinery on the ovens and throughout the plant | 
the | 


is electrically operated. The hot crude gas from 
ovens enters the hydraulic main by means of the usual 
ascension pipes. This hydraulic main works on the semi- 
dry principle, tar and liquor always flowing through it in 
the opposite direction to the flow of the gases. 
and moisture which may have condensed in the latter are 


caught in a “tar catch” tank, overflowing thence to the | 


low level deposit tanks. From this point the gas travels 


through an air cooler which is really used as a regulator | 


to cool the hot gas down to just above the dewpoint, this 
temperature varying according to the quantity of me- 
chanical and chemical water in the coal. 

After the air cooler, the gas passes on to the tar spray 
extracting apparatus, the tar extracted overflowing into 
the above-mentioned tar deposit tanks. The gas 
now being freed from tar, but still containing the 
ammonia, benzol, and a large part of the naphthalene 
and moisture, passes next into a large enclosed saturator 
containing weak hot sulphuric acid solution. There are 
two saturators, each capable of dealing with the gases 
from a hundred and twenty ovens, so that the sulphate 
plant is really large enough to cope with the gases from 
two hundred and forty ovens. In this apparatus the gas 


is divided into a very large number of small streams, and, | 


owing to the suction brought to bear upon it by the 
exhauster, bubbles through a seal of the acid solution. 
of the ammonia combines with the acid and is precipitated 
as sulphate of ammonia in the coned bottom of the sa- 
turator, from which point it is mechanically and con- 
tinuously ejected by means of compressed air, together 


with a certain amount of solution, into the cone-shaped | 


receiver. The ammonium sulphate crystals settle to the 


bottom of this receiver, whilst the hot mother liquor | 


overflows from the top and finds its way back into the 
saturator. 
crystallised sulphate is passed into a centrifugal dryer. 
In this machine the-sulphate is thoroughly dried in about 
three minutes time, the mother liquor thus extracted 
mixed with the above-mentioned mother liquor and with 
it flows back into the saturator, while the sulphate 





Any tar | 


All | 


When this cone-shaped receiver is full the | 


of ammonia is dropped through the bottom of the centri 
fugal machine, sufficiently dry to be immediately bagged, 
and either shipped or put into stock. 

The gas from the saturator, which is now freed from both 
ammonia and tar, but still contains benzol, moisture 
and naphthalene, passes through a lead-lined catch-pot 

| and on to the naphthalene spray cooler. The catch-pot 
is so designed and placed as to obviate any fear of the acid 
| spray being carried over from the saturator. The spray 
| cooler is quite devoid of any filling or apparatus, but at 
the top there are several jets through which cold water 
| is sprayed at high pressure. The action of this mass of 
finely-divided cold water beating suddenly on to the hot gas 
| produces a sudden chill, which, together with the concus- 
sion brought about by the water, precipitates and washes 
| out practically all the naphthalene, which flows away along 
with the water into a catch tank beneath this apparatus. 
The naphthalene is filtered off whilst the water is either 
| allowed to flow away or is recooled and used over again 
continuously. This cooler serves also the double purpose 
| of extracting the naphthalene as well as cooling the gases 
to the required temperature for extracting benzol. It is 
necessary to extract the naphthalene, otherwise it would 
| pass on to the benzol scrubbers, where it would be dissolved 
by the benzol washoil, which would very soon become 
| saturated with naphthalene and then rendered useless for 
the purpose of extracting benzol. The naphthalene so 
extracted is of.a pale yellow colour, and finds such a ready 
sale as to amply justify the cost of running this part of 
the plant. The gas, now cooled but still containing the 
benzol, passes first through the exhauster and then through 
a tubular water cooler, which takes out the last traces of 
moisture, and thence to the three large benzol scrubbers. 
These scrubbers are of such capacity that the gas flows 
| very slowly through them, giving ample time contact for 
the absorption of the benzol. The lower portion forms a 
reservoir for the circulating benzol washoil, and the re- 
| maining portion is filled with wooden grids. Benzol 
washoil is constantly circulated over these grids, the gas 
having to pass through them. By this means, the gas is 
brought into very intimate contact with the oil, with the 
resulting absorption of the benzol. The gas passes thence 
| into a gasholder, whence a partion of it travels to the oven 
| for heating purposes, whilst the remainder goes to the 
| gas boosters which are situated in the exhauster house, 
and which raise the pressure to 15 lb. per square inch. 
This surplus coke oven gas is then sent in a 16in. welded 
steel pipe, the joints of which were welded in situ by the 





Fig. 10—SULPHATE OF 


AMMONIA RECOVERY PLANT 


acetylene to the Neweastle Electric Supply 
Company's power house at Dunston-on-Tyne, about a 
mile and a half distant, and there used under four gas-fired 
water tube boilers, each capable of dealing continuously 
with 57,000 cubic feet of gas per hour, built in two batteries. 
The benzol plant at Team: is designed for the production 
of crude naphtha, and consists of two large cast iron oil 
stills complete with oil warmers or heat exchangers and oil 
pre-heaters. This benzol apparatus is so arranged that it 
may be supervised from the exhauster house. The whole 
of the installation has been designed and erected by the 
Otto Coke Oven Company, Limited, of Leeds, to the general 
requirements of Mr. Ernest Bury, of Skinningrove, R.S.O., 
Yorks, acting as the consulting engineer of the Teams 
By-Product Coke Company, Limited, whilst the coal 
washery, coal hand.ing, and crushing plant, was manu- 
factured and erected by Campbell, Binnie, Reid and Co., 
of Burnbank, Lanarkshire, to the specification of the Otto 
Coke Oven Company, Limited. 


process, 








EDUCATIONAL INTELLIGENCE. 


THE London County Council announces that it will be prepared 
to award for the session 1915-16 a limited number of free places 
at the Imperial College of Science and Technology, South 
Kensington, 8.W. The free places will be awarded on considera- 
tion of the past records of the candidates, the recommendations 
of their teachers, the course of study which they intend to 
follow, and generally upon their fitness for advanced study in 
science as applied to industry. Candidates will not be required 
to undergo a written examination. It is possible that the free 
places may be extended to two or more years. 

Conditions.(a) Parents (or guardians) of candidates must be 
resident within the administrative County of London, except 
in the case of self-supporting candidates over twenty-one years 
of age on July 31st, 1915, who must themselves be resident 
within the County. (b) Candidates must be day students at 
an approved institution, and must have. been in regular attend- 
ance at an appropriate course of study for at least two sessions. 
(c) Candidates will be required to show that they are qualified 
to enter on the fourth year of the course of study selected. The 
fourth year of a course at the Imperial College is in the nature 
of a post-graduate course. 

Application forms (T. 2/268) may ,be obtained from the 
Education Officer, L.C.C. Education Offices, Victoria Embank- 
ment, W.C., and must be returned not later than Saturday, 
May 22nd, 1915. 
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PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 


(from our own Correspondent.) 
Will Staffordshire Marked Bars again Advance ? 


Prices of common bars are creeping up very 
close to the marked bar standard of £10 10s. This con- 
tinued upward movement keeps speculation alive as to tha 
probabilities of another advance by the list houses in the 
near future. Marked bar makers are less susceptible to 
temporary fluctuations of the market than the manu- 
facturers of unmarked bars; still, continued market 
stringeney must affect them before very long, and _ if 
unmarked bars cannot be sold for less than £10, a £10 
basis for marked bars such as at present exists becomes 
anomalous, and the standard should soon advance to 
£11 per ton. To-day’s quotation for merchant bar iron 
is in the neighbourhood of £10. North Staffordshire iron 
was quoted to-day from £10 to £10 5s. for bars, with 
makers refusing to shade the former figure, however 
attractive the specification. Very high values were to-day 
—Thursday—in Birmingham placed on gas strip, but 
there was no business about to test quotations. The 
nominal market price was £9 17s. 6d. to £10 2s. 6d. Hoops 
were £10 10s. to £11, and slit nail rods £10 10s. per ton. 
Local nut and bolt iron is £9 15s. and upwards delivered 
in the Darlaston district. Sellers are asking £10 12s. 6d. 
to £10 15s. for three-eights rounds. Customers are com- 
pelled to get in supplies, but they are ordering on the 
hand-to-mouth principle. Puddled bars are somewhere 
about £7 10s. The difficulty of getting dependable labour 
is very great, and many ironmasters who in normal times 
are buyers of puddled bars are now able to make for them- 
selves as much as they can consume in the mills. The 
general shrinkage in the output of merchant iron is pro- 
bably no worse than recently except in so far as it is 
aggravated by local strikes. The stocks in consumers’ 
hands are now very low, and big merchants are finding 
that rapid inroads are being made into the heavy reserve 
of finished iron and steel which they normally carry for 
the convenience of the market. In all branches where 
pressure is heaviest values continue to harden. All 
transactions are subject to war conditions, any upward 
movement of prices being against the buyers. A great 
many specifications are being received by manufacturers 
in some individual departments of trade. 


Extreme Galvanised Iron and Spelter Prices. 


Manufacturers of galvanised sheets will not now 
entertain less than £16 to £17 for 24 gauge corrugated, 
f.o.b. Liverpool, and some of them quote as much as 
£18. There is a more active inquiry this week, but it 
does not materialise to any appreciable extent. With 
sheet bars at £7 10s. and upwards, and spelter making 
£68 to £69 at Birmingham, this branch of trade is struggling 
under exceptional difficulties. The reason for the recent 
quick rise in prices is not far to seek. Export business 
has been badly crippled by the war, but with the enor- 
mously increased costs of materials, to say nothing of the 
greater cost of fuel and labour, makers have had no alter- 
native but to advance prices almost daily, although busi- 
ness is still difficult to negotiate. The scarcity, too, of 
raw materials is getting so acute as to compel some of the 
works to cut down operations. The Americans, who were 
undereutting prices of galvanised corrugated sheets until 
recently, are now, it is understood here, quoting much 
higher figures than home makers. Meanwhile, old stocks 
in the chief overseas distributing centres are being so 
substantially reduced that a rush of buying may eventually 
be witnessed. 


Pig Iron and Fuels. 

Pig iron is not very active. The comparatively 
small margin on offer kept values firm, and where there is 
any change it is in an upward direction. Staffordshire 
common forge qualities are 65s., Staffordshire part-mine 
70s. to 72s. 6d., best all-mine forge 87s. 6d. to 90s., best 
all-mine foundry 96s., and cold blast 135s. Business in 
Northamptonshire forge iron is done on the same basis 
as last week, from 67s. 6d. upwards. Derbyshire is 


dearer, being quoted at 72s. 6d. for forge sorts. Ferro- 
Inanganese is up £2, being now quoted at £17. Prices 


for both coal and coke continue extraordinarily high, 
greatly to ironmasters’ discomfiture, and so far the advent 
of summer has brought no ‘reduction. The question 
whether the prohibition of export will divert supplies to 
home consumers is eagerly canvassed in this district, and 
on the whole users are found hopeful of some relief. Put 
such of the export fuel as is suited to the purpose on the 
home market, say the optimists, and an easing of the 
position must come. Against this has to be set the fact 
that in many pits the production of export coal is the 
complement of the output of fuel for home consumption, 
the joint operation alone making the carrying on of the 
pits possible. The Government embargo on coal and 
coke exported to foreign countries has certainly come as 
& great surprise to the mining industry. 


Steel. 

There is a lull in the finished steel market. Many 
consumers are well bought for the time being. There are 
Inquiries for supplies at the Association basis rates, but 
producers generally are not disposed further to commit 
themselves to those terms, still quoting 5s. to 10s. higher. 
Chere were few steel quotations submitted on *Change 
to-day—Thursday—most firms having their order books 
still congested. American bars and billets were again 
offered c¢.i.f. Bristol and Liverpool. Sellers are chary of 


quoting for delivery inland owing to the great delays at 





the ports, charges for warehousing, demurrage, &c. Under 
favourable transport conditions American billets can be 
delivered to Midland works at about £7 2s. 6d. to £7 5s. 
per ton. The supplies which are coming to hand are very 
welcome. Our industries could absorb much more if 
they could only get it. Consignments are now offering 
for shipment in late May and early June, the price working 
out at about 5s. to 7s. 6d. per ton less than local quota- 
tions. These latter range from £7 10s. to £7 15s. for sheet 
bars. Billets are on about the same level. 


Government Engineering and other Work. 


Traders who looked forward to a Budget raid 
on the profits being made on war material contracts have 
been pleasantly surprised. For the present at any rate 
the war profits of munitions manufacturers are to be their 
own without deduction except for the very high income 
tax. There is little question that by the time manu- 
facturers have reimbursed themselves for the sacrifices of 
their normal business connection, their expenditure on 
new buildings and plant, and the general dislocation of 
their factories, war contract profits. which look to some 
swollen even after high costs for labour, material, 
and transport have been charged against them, will 
come out at much less than many people imagine. Govern- 
ment orders in the South Staffordshire district are without 
exception of a pressing character, manufacturers being 
urged to execute them with the utmost speed. There is, 
however, still a shortage of skilled labour, and in some 
cases a deficiency in the supply of raw materials, most of 
which are costing more. In the heavy trades there is 
excellent employment. The Government is pressing 
for the supply of machinery and plant suitable for the 
production of war materials, while the engineers are in 
receipt of repeat orders. The stampers are experiencing @ 
very busy time, mainly on Government work, their books 
being full. There is an increased demand for iron fencing 
and barbed wire, and other workers who are engaged at 
high pressure are makers of locks, horseshoes, shells, 
motor cars, aviation engines, motor lorries, motor cycles, 
&c. Birmingham exporters welcome the Chancellor’s 
Budget plea for the cultivation of our external trade, but 
under existing conditions little can be done as regards the 
heavy industries. In the lighter hardware branches the 
volume of general trade is considerable. The immense 
demand for metals by makers of munitions still leaves a 
useful if small margin for general domestic and export 
manufacturers, and the high prices have not destroyed 
business. At Coventry there are few factories which are 
not busy in the production of war munitions, the output 
of which is being managed under direction of the War- 
office by a local committee of employers, with some help 
from employers’ representatives. The Government is 
taking the entire output of motor cycles of the largest 
factory. Mr. Alfred Herbert, Chairman of the Coventry 
Armaments Output Committee, has received an appoint- 
ment at the War-office in connection with the production 
of munitions of war, and has relinquished his local chair- 
manship. 


Munitions Output and Workers’ Loss of Time. 


Birmingham manufacturers engaged on Govern- 
ment contracts generally welcome the proposed in- 
crease of State control of the sale of drink in war factory 
areas. The head of one of the largest Birmingham arma- 
ment firms states that the proposals of the Government 
did not strike him as severe in view of the gravity of 
the crisis. He would have preferred to see more 
drastic curtailment, though he recognised there were many 
other influences besides drunkenness which cut down 
production of munitions. The men did not yet realise 
the seriousness of the position. Everything that made 
clear the absolute necessity of greatly increasing our out- 
put was good, whether by reducing drinking facilities or 
any other measures. By making the workman realise 
that it was his duty to do his utmost, the new proposals 
would do good. A director of several local works pro- 
ducing war material thought the loss of production 
attributed to excessive drinking was much exaggerated, 
but he accepted the new measures as likely to improve 
matters to some extent. The new authority to be set up 
should give proper heed to manufacturers’ views when it 
was found that the existence of a licensed house, say, in 
the near neighbourhood of the works was keeping men 
away from the lathes. The Government proposals were 
good so far as they went, but they might with advantage 
have gone farther. The managing director of one of the 
largest brass firms in Birmingham welcomed the proposals 
as supplementing the restrictions already in force in the 
city. The Justices’ curtailment of the hours had had a 
good effect, but there was still need for further curtailment. 
The men would not have stood prohibition or anything 
like it, but so long as the policy outlined by Mr. Lloyd 
George was fairly administered, all would be well. 
** Apparently a certain proportion—indeed, a fairly large 
proportion—of the men must spend all the money they 
earn. 


Ironmoulders’ Wages. 

A strike which has been in progress among a 
certain section of the ironmoulders at Dudley has been 
ended by the concession of an advance of 4s. per week, with 
a further 2s. in July. The ironmoulders, too, employed 
in the Coalbrookdale Ironworks, Shropshire, have accepted 
a war bonus offered by the company. Thus a strike is 
averted. 


Warwickshire Miners’ Wages. 

A meeting between representative Warwickshire 
coalowners and men’s representatives was held in Birming- 
ham on Tuesday, and, as in the case of the other federated 
districts, the men put forward a claim for an immediate 
wages advance of 20 per cent., but the masters offered 
10 per cent. A friendly discussion took place, and it was 
decided to adjourn the demand until Lord Coleridge, 
the Chairman of the National Conciliation Board, had 
given his decision. Between 14,000 and 15,000 men and 
boys are concerned in Warwickshire. At a conference, 
also on Tuesday, between representative coalowners and 
men in the Cannock Chase and adjoining Pelsall districts, 
the surface workers, numbering over 3000, made applica- 
tion for a wages advance. A friendly discussion ensued, 
and the employers promised their decision early in the 
coming week. 





LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Signs of Improvement. 


The outlook is improving. In pig iron there is 
much uncertainty, and offerings are variable. Prices, 
except for hematite, were generally weaker. Copper was 
higher for certain sorts. In other respects there was little 
change. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 77s.; 
Staffordshire, 75s. 6d.; Northamptonshire, 77s.; Derby- 
shire, 76s. to 77s.; Middlesbrough, open brands, 75s.; 
Scotch (nominal): Gartsherrie, 88s.; Glengarnock, 85s. 
to 86s.; Eglinton, 87s.; Monkland, 85s.; Summerlee, 88s., 
delivered Manchester. West Coast hematite, 110s.; 
East Coast ditto, 105s., both f.o.t. Finished iron: Bars. 
£10 10s.; Lancashire hoops, £11 2s. 6d; Staffordshire 
ditto, £10 12s. 6d. to £11 2s. 6d.; sheets, £11 10s. ‘Steel : 
Bars, £10 5s. to £10 15s.; steel hoops, £10 17s. 6d.; boiler- 
plates, £11 to £11 10s.; plates for tank, girder and bridge 
work, £10 to £10 10s.; English billets, £7 10s. to £8; cold 
drawn steel, £15 10s. to £16. Copper: Sheets, strips, &c., 
£100 per ton, small lots 124d. per Ib.; rods, £100 per ton, 
small lots 124d. per lb.; tough ingots, £89 10s.; best 
selected, £90 per ton; copper tubes, 134$d.; solid-drawn 
brass tubes, 1ljd.; brazed brass tubes, 13}d.; condenser 
tubes, 12{d.; condenser plates, 12}d.; rolled brass, 12d.; 
brass turning rods, 11?d.; copper wire, Is. Yellow metal : 
Sheets, lld.; rods, 10d. per lb. Sheet lead, £27 5s. per 
ton. English tin ingots, £169 10s. Aluminium, £95 to 
£100. 


Lancashire Coal. 


There was only a moderate attendance on the 
Coal Exchange. House coal was quiet, although slack 
and engine fuel were in about recent positions. There was 
a feeling that if the bonus is granted to workers an imme- 
diate advance is likely in all classes of fuel. Shipping and 
bunkering coal in fairly good demand. Good bunkering 
is quoted 20s. per ton Liverpool (high level) and 6d. higher 
Partington. 


The Textile Institute. 


The annual report of this institution was pre- 
sented at a meeting held in Manchester on Friday last. 
The chair was occupied by Sir William Priestley, the 
retiring president, who said that, in addition to prosecuting 
the war to a successful issue, it behoved commercial men 
to maintain the country’s exports to the highest possible 
leve! in order to make it easier to bear the financial strain. 
For the first time since the formation of the institute a 
small shrinkage in membership is to be recorded, which 
is attributable to lapsed membership. The total number 
of members of all grades is now 340, compared with 364 
in 1913 and 351 in 1912. The report makes reference 
to the work of the Indigo Dye Sub-committee of the 
Yorkshire Section, which has laboured zealously during 
the past two years with a view to the creation of recognised 
standards in respect of materials described and sold to the 
public as ‘‘ indigo dyed.”’ Although the stage has not yet 
been reached when it may be said that the whole problem 
has been finally disposed of, yet it has been abundantly 
established that the publicity afforded to the subject in 
consequence of the committee’s efforts has made for marked 
progress. Acting upon the advice of the Parliamentary 
Secretary of the Board of Trade, the committee was 
considering the question of applying under Section 62 of 
the Trade Marks Act, 1905, for a standarding mark to 
be applied under regulations for which the Textile Institute 
might be responsible. The high price to which natural 
indigo has risen as a consequence of the stoppage of supplies 
of synthetic indigo has not made the work of adopting 
the standards any easier. Arrangements have been made 
for the carrying out of authoritative tests at stated fees 
with several institutions, and many samples have been 
submitted. Sir William Mather has been elected president 
of the institution for the present year. 


Absentee Apprentices. 


On Monday last a number of youths in the 
employment of H. W. Kearns and Co., Limited, Broad- 
heath, were prosecuted at Altrincham for absenting 
themselves from work on the afternoon of May 3rd. For 
the prosecution it was stated that Messrs. Kearns were 
engaged exclusively on work for the Admiralty, and the 
attendance of the youths at the present moment was of 
the utmost importance. In consequence of the lost time 
the firm was prevented from completing contracts for 
machinery for the manufacture of armaments. It was 
owing to a growing feeling of insubordination among the 
youths that the firm took action. The result was that 
each of the youths was ordered to pay a sum of 10s. 


Manchester Engineers and War Work. 


The Manchester Committee which has been 
appointed to collaborate with the War-office Committe 
for the production of munitions of war has addressed a 
letter to nearly all the engineering firms in this district, 
which states that it has been decided to ask the War- 
office to furnish samples of the sizes of shells and fuses 
required, together with details, drawings, and prices. 
On receipt of this information it is intended to request 
all engineering firms in the district to be represented at 
a meeting with the object of ascertaining what they can 
do individually to assist the country at the present junc- 
ture. The firms are reminded that this vital question 
of the largely-increased production of munitions of war 
will have to be seriously undertaken. They are asked to 
state to what extent they are prepared to assist and what 
suitable plant they have available for the manufacture 
of shells and fuses. It is stated that under the Defence 
of the Realm Act, the War-office Armaments Output 
Committee has absolute powers to do anything it considers 
necessary to secure the increased output of war material 
required. I understand that the War-office has not as 
yet furnished the samples. As soon as these are forth- 
coming no time will be lost in calling the meeting together. 
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Manchester Royal Exchange and Alien Members. 


In consequence of the presentation of a petition 
by a number of members of the above, the directors on 
Tuesday last posted up the following notice :—‘ All 
members who are of German, Austrian or Turkish birth, 
though they may be naturalised British subjects, are 
requested to refrain from using the Exchange until further 
notice.” As far as could be seen in the section chiefly 
utilised by members of the engineering and metal trades, 
the notice had the desired effect. 


Increased Wages in the Liverpool District. 


The Committee on Production to which the 
claims for an advance of wages made by the Mersey 
District Committee of the Federation of Engineering and 
Shipbuilding Trades on behalf of skilled workmen were 
referred, has awarded an advance of 4s. per week in the 
case of time workers and 10 per cent. on piecework rates. 
Some 25,000 workers are affected by this decision. 


BaRrROwW-IN-FuRNEssS, Thursday. 
Hematites. 


There is a marked steadiness in the hematite 
pig iron trade, and prices are well maintained. Throughout 
the North of Lancashire and the West Coast of Cumber- 
land the activity is most noticeable. With the recent 
increase in the production, a large volume of iron is being 
turned out, and the whole cf this is going into prompt 
use. The demand for iron all round is brisk. Local 
consumers have heavy requirements both for ordinary 
purposes and also on war account, and from general sources 
plenty of business is coming this way. Makers are quoting 
il4s. per ton net f.o.b. for parcels of mixed numbers of 
Bessemer iron, whilst special brands of iron are at 124s. 
per ton. There is nothing being done in warrant iron, 
and the quotation is still 95s. per ton net cash. The 
stores of warrant iron represent in the aggregate 2457 tons. 
There is every prospect that there will be a continuance of 
the present busy state of affairs, the only trouble being 
a shortage of labour, consequently some of the departments 
that feed the iron trade are idle, the men being put on 
other branches in the same works. 


Iron Ore. 

The iron ore trade is busily employed. The 
demand for ore is brisk not only on local but on general 
home account. Good deliveries are being made by rail, 
and a large shipping trade is being carried on from several 
Cumberland ports. The Barrow shipments of ore, how- 
ever, are only small at present. Prices are firm, with 
good average sorts quoted at 25s. to 27s. 6d. per ton, 
with the best ores, such as those raised at Hodbarrow, at 
35s. 6d. per ton net at mines. There is a steady demand 
for foreign ore, and regular deliveries are being made into 
Barrow and other West Coast ports. This ore is quoted 
at 27s. 6d. to 30s. per ton delivered to the works. 


Steel. 


There is as much activity in the steel trade as 
the supply of labour will permit. The plate mills at 
Barrow are still standing idle, and there is no prospect of a 
restart. Other mills at Barrow and at Workington are 
busily employed on rails, hoops, billets, and munitions of 
war of various kinds. The demand for steel rails is 
steady, with heavy sections quoted at £7 12s. 6d. to 
£7 17s. 6d. per ton, with light rails at £8 15s. to £9 per ton, 
while heavy tram sections, which are in limited request, are 
at £8 15s. per ton. Nothing is being done in ship-plates 
or boiler-plates, and the quotations are merely nominal 
with ship-plates at £9 to £9 5s. and boiler-plates at £10 10s. 
per ton. For hoops there is a steady call, and the current 
quotation is £11 5s. per ton and billets are at £7 10s. per 
ton. On Saturday next the Barrow Steel Company is 
to confine all its operations to the production of munitions 
of war. Changes in the machinery are being made this 
week. The Bessemer plant will stop alterations altogether 
and the wire works are being closed for the time being. 


Shipbuilding and Engineering. 


These trades present no new features. The 
engineering and gun and shell departments are parti- 
cularly busy, but on the shipbuilding side there is not so 
much activity, as work is being finished. 


Fuel. 


There is a brisk demand for coal, with good steam 
sorts at 23s. 6d. per ton delivered. East Coast coke is at 
30s. to 35s. per ton delivered, with Lancashire qualities 
at 25s. per ton delivered, the demand being very full. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


THE output at the various works on the North- 
East Coast, which are extensively engaged in the pro- 
duction of munitions of war, is maintained at a satisfactory 
level, and the bulk of the men are undoubtedly doing their 
best to meet the present emergency. Fortunately, there 
is now little evidence of slackness on the part of the 
workers. Employers are now almost unanimous in their 
praise of the way in which the men are putting their very 
best energies into their work. ‘‘ Men who invariably 
lost a quarter on Mondays rarely lose a quarter now,” 
said one prominent manager the other day, ‘‘ and if they 
do, they apologise for having done so, adding that un- 
fortunately they had over slept themselves. The men 
never worked harder,” he added, ‘‘ and they evidently 
realise the importance of the work on which they are 
engaged, the only favour they ask is that they may be 
allowed to cease work at eight o’clock at night.” The 


change in the weather has proved very trying to steel 
smelters and furnacemen and those working with heavy 
lumps of hot metal, and as the weather becomes warmer 
it may be difficult to maintain the output on the present 
large scale, as the men will need to take matters more 
easily than they have done during the winter. 


The con- 


ditions of general trade have undergone little change. 
Much more could be done with a larger supply of men and 
material and quicker transport. The railway service is 
said to be a little better, and as a result manufacturers are 
getting their supplies of material more regularly. The 
iron and steel works are working at great pressure, and 
a large volume of work is being registered. They are 
mostly engaged on Government orders of a pressing 
character, and manufacturers have been urged to execute 
them with the utmost speed. So far the approach of 
summer has had little affect on fuel prices, but with 
domestic consumption falling to a very low level and the 
curtailment of export of fuel, manufacturers are looking 
for some easing of the position. The Government embargo 
on coal and coke exported to foreign countries other than 
those of our Allies, has come as a great surprise to the 
mining industry and in the northern district it is bound to 
have a noticeable effect. In the engineering trades work 
is exceedingly brisk, and the Government is pressing for 
the supply of machinery and plant suitable for the pro- 
duction of war materials. 


Varied Increases in Northern Trade. 


One of the reasons why advances in values and 
in wages are so unequal is seen in the varying results 
of the working of great concerns in many industries, and 
that more especially in war time. Shipping, the coal 
trade and the iron trade furnish examples of this almost 
daily. One of the largest shipping companies in the North 
reported gross profits of £430,000 for 1913, and in the 
next year, that of 1914, its gross profits had fallen to 
£91,000. On the other hand, another well-known shipping 
company increased its profits for last year over 1913. 
These were both “ liner’? companies, but trading to 
different quarters of the globe, and they felt unequally 
the incidence of war. In the coal trade one large Durham 
firm has decreased its interim dividend to one-half of 
what it was a year ago; another retains the amount of 
its distribution ; and in a third instance the profit for 
the past year is reported at less than one-half of that of 
its predecessor. The iron trade could furnish many 
similar instances, but it is needless to insist on this point 
when it is added that companies have in one year made 
profits less than those of the previous year. It is not 
unusually found that costs of production move upwards 
more rapidly than do the realised prices, though in both 
cases contracts that are running affect the incidence of 
the general movements. The shipping trade has also 
had in the past nine months the extraordinary influence 
of stoppages and destruction by war, and the further 
effect of commandeering of vast numbers of both cargo- 
carriers and liners. That effect is carried into other trades, 
as the partial stoppage of the imports of iron ore shows. 
The importation so fell off in the last half of last year 
that for the whole of that year the quantity brought 
into the Tees was fully 20 per cent. less than that of its 
predecessor, though values did not fall as greatly. Now 
that the selling price of the product has risen sharply and 
that the costs of sea carriage are not quite so high as they 
were two or three months ago, the imports are fuller and 
the consumption is heavier. The coal trade is influenced 
as greatly, though not so uniformly in one direction, for 
with the loss of perhaps about 14,000,000 tons in the 
export of coal in the past year, and the loss of 2,500,000 
tons in the bunker coal shipped foreign, there is a large 
gain in the quantity sent to the British Fleet, and there 
is, further, the fact that the withdrawal of labour for 
Army purposes has been very great from the collieries. 
These influences make the movements in the realised 
prices slow, compared with the rapid rises and falls in the 
market values, but they are not the less sure, if slow. 
In shipping, time charters impede the reception of advanced 
rates by many vessels, but as low charters run out, there 
are higher rates paid when the market is rising. So in 
other trades. Contracts for coals, for tonnage or for 
time, run out, and as they do the better prices of the 
market are in some measure reaped. Now, when the 
coal market is “easier,” the higher values paid earlier 
in the year are affecting the realised price, and this is the 
determinator of wages. Fully forty years ago, in one of 
the great arbitrations between employers and employed 
in the northern coal trade, it was contended, as now, that 
the ‘‘ purchasing power ”’ of money as well as the value of 
coal, was an important factor in the determination of 
wages. 


Coal Export Orders. 


The northern coalowners are deeply perturbed 
over the new order prohibiting the export of coal to 
neutral countries, except under special licences. It is 
said that the proposal is directly due to the recommenda- 
tion of the Coal Prices Committee. The object of this 
Committee was to suggest means of securing cheaper coal 
for London gas companies, and their idea of obtaining 
this end is seemingly to cut down exports, close down 
collieries which depend almost exclusively upon exports, 
and to increase the cost of raw materials and other com- 
modities which we receive from the countries that buy 
our coal. We are assured in some quarters that the Order 
will entail no closing of collieries, that our Allies, the 
Navy, the mercantile marine and our increasing home 
requirements will absorb all the coal that can now be 
raised. It is not quite certain, however, that the extra 
available supply of coal for home consumption under these 
circumstances would be entirely suitable for manufactur- 
ing purposes and would not lead to a glut in the market, 
with enormous losses to the mining industry. Certainly 
it would lead to an enormous loss of revenue. Of our 
annual production of 280,000,000 tons, we export in 
normal times 100,000,000 tons, of which 75 per cent. is 
made up of steam coal similar to that raised in North- 
umberland. The value of this trade in coals and freights 
is estimated at £130,000,000, and this is apart altogether 
from the homeward freights secured after the coal is 
discharged. Since the war we have lost nearly 30 per 
cent. of these exports through the closing of the German, 
Austrian, Turkish, Black Sea, Baltic and Belgian markets ; 
we have also lost some 30 per cent. of our coal trade with 
neutral countries, not to speak of the loss of freights 
through the larger employment of foreign tonnage on 
account of the Admiralty control of vast numbers of 
British steamers. The northern district in particular 





has been seriously hit for it largely depends upon the 
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export trade, and the restrictions since the war have in 
the case of many collieries made very large debits. Coal 
operators in the North see a wholesale closing of collieries 
if this prohibition order is ruthlessly imposed. Hovy jt 
is going to be imposed is the great question of the moment, 
If it is to be a matter of discretionary control which wil! not, 
interfere with bond fide exports and will not involve the 
unrolling of unnecessary red tape, then nobody under the 
circumstances can reasonably protest. But producers 
who have pits to keep going, and merchants who have 
contracts to fulfil, should at least have been given svine 
assurance that the licences will be given without any 
undue delay and that facilities for fairly prompt loading 
will not be interfered with. This week the northern 
coalowners approached the Board of Trade and urged that 
the Order should be postponed until June Ist, until its 
full scope and working can be ascertained, but the Govern. 
ment authority declined to do so, while the Northum)vcr. 
land Miners’ Association forwarded a resolution urying 
the Government to modify the Order and pointing out 
that it would inflict great hardship on the miners throush 
lack of employment, as it is impossible to dispose of the 
coal in any other way except than for export. 


Cleveland Iron Trade. 


There has been a decided recovery in Cleveland ) iy 
iron values this week, anda large amount of business has boon 
transacted. The recent liquidations by weak holders |\ad 
unduly depressed the warrant market, and makers reft).od 
to trade at warrant levels. With the weaker hold: +s 
eliminated warrants have shown a substantial advaiice 
during the past few days. The general market quotation 
for No. 3 G.M.B. Cleveland pig iron is 65s. 3d., whilst 
No. 1 is 67s. 9d., No. 4 foundry 64s. 9d., No. 4 forge 64s. 6/., 
and mottled and white iron each 63s. 9d. The deputat)on 
of ironmasters to London in connection with the prohili- 
tion of the export of Cleveland foundry iron to neutral 
countries, except under licence, has borne good fruit, 
The members of the deputation had a prolonged interv i: 
with the War Trade Committee, and subsequently cone 
of their number also had an interview with the Admiralty. 
It is understood that at the Admiralty the suggestion tht 
Germany was by no means in need of the high phosphoric 
iron of Cleveland was decisively traversed. It was stated, on 
the contrary, that Germany has now ceased to export 
any iron and is anxious to get iron from abroad. It 
therefore remained for the deputation to seek for such 
conditions in the granting of licences as would least hamper 
the trade while loyally carrying out the intentions of tle 
authorities. On this point the deputation was most 
courteously met, and the result arrived at should he 
distinctly advantageous. It is understood that thie 
authorities have consented to the establishment in Middles- 
brough of a committee of Cleveland ironmasters, to which 
all applications for licences shall be submitted. This 
committee will investigate all the applications in accord 
ance with the Government requirements. They will 
forward their recommendations to London, and as a matter 
of normal practice those recommendations will be at once 
adopted, and the licences issued immediately. It is 
expected that the committee will be at work in the course 
of a few days. 


Hematite Pig Iron. 


There is no change to note in the general cond: 
tion of the hematite pig iron trade of this part of the 
country. Throughout the district there is marked 
activity at the works, and a large output of iron is being 
maintained. Large deliveries are being made under 
contracts booked a while ago. New business at the moment 
is not plentiful, for consumers are still content to follow 
a hand-to-mouth policy, but there is a general belief that 
before long an increased amount of life will be given to 
the demand, and that orders will be placed well ahead 
for good tonnages. In the meantime the quotation is 
easy at 102s. 6d. for early delivery of East Coast mixed 
numbers. 


Iron-making Materials. 


The foreign ore position is unchanged, and in 
the continued slackness of business quotations are nominal. 
For best Bilbao Rubio of 50 per cent. quality, ex ship Tees, 
about 29s. is named, but a lower figure was taken for 
suitable business. Furnace coke is very scarce and con- 
sumers’ stocks are low, works finding it difficult to obtain 
their contract quantities. Quotations vary from 28s. tu 
30s. for good medium furnace kinds delivered at the 
works, 


Manufactured Iron and Steel. 


The greatest activity continues to rule in all the 
producing and finishing departments of the iron and steel 
trades. Nearly every branch is more or less engaged 
in the manufacture of munitions of one kind or another 
for the Government and also for the Governments of 
France and Russia, the former especially. High-speed 
steel continues to boom, but the difficulty arising from the 
scarcity of tungsten is more pronounced than ever. The 
supply is no greater, whereas orders for high-speed steel 
are simply pouring in. At no previous time since this 
steel was invented has the demand for tungsten ever 
approached the quantities now wanted. There is a con- 
tinued lull in the market for steel rails, and the past 
week has not witnessed any inclination towards an ex- 
tension of business. This, however, does not seriously 
disturb makers, because they are greatly hampered in 
their operations by the scarcity of labour, and also because 
they are so much occupied upon State work of one kind 
or another. No actual bookings of important quantities 
have been made, the business done being confined to small 
lots, mostly of light section. Prices are very firm, how- 
ever, and it is impossible for there to be any abatement 
in this respect as long as costs keep up. The rather acute 
development of foreign competition is a thorn in the 
flesh, practically all the good-sized orders available 
lately having been cleared off by mills in Australia, 
Canada and India. It must be frankly admitted that 
the tendency is much in favour of those overseas concerns 
becoming even more formidable factors in the future. 
In general steel branches; now that Archangel is open for 
shipping, there is more activity in executing many Russian 
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orders which had been held up for want of transport 
facilities, and on the whole the export trade is rather 
more brisk than it has been lately. The following are the 
princi pal market quotations :—Common iron bars, £9 10s. 
to £9 12s. 6d.; best bars, £9 17s, 6d. to £10; best best 
pars, £10 5s. to £10 17s. 6d.; packing iron, £7 10s.; iron 
ship angles, £9 10s.; iron ship plates, £9 10s.; iron girder 
plates, £9; iron ship and girder rivets, £11 10s.; steel 
bars, basic, £9 10s.; steel bars, Siemens, £9 10s.; steel 
ship plates, £9 10s.; steel boiler plates, £10 10s.; steel 
ship angles, £9 5s.; -steel sheets, singles, £10 15s. to 
£10 17s. 6d.; steel sheets, doubles, £11 to £11 2s. 6d.; 
steel joists, £9 7s. 6d.; steel hoops, £9 to £9 2s. 6d.; steel 
strip, £8 10s. to £8 12s, 6d.—all less the usual 2} per cent. 
Cast iron pipes, l}fin. to 2$in., £6 10s. to £6 15s.; 3in. to 
4in., £5 17s. 6d. to £6; Sin. to 8in., £5 12s. 6d. to £5 15s.; 
10in. to 16in., £5 15s.; 18in. to 24in., £5 15s.; cast iron 
columns, plain, £7 7s. 6d. to £7 12s. 6d.; floor plates, 
£3 10s. to £3 12s. 6d.—f.o.r. at makers’ works. 


Shipbuilding and Engineering. 


Shipbuilders and engineers have an enormous 
volume of work on hand of an urgent character, and much 
overtime is being worked. As the outcome of recent 
events the workmen at the Wallsend shipyard of Swan, 
Hunter, Wigham Richardson and Co. adopted an anti- 
German attitude in the early part of this week, and 
threatened to cease work if all German employees, natu- 
ralised or otherwise, and even born in Britain of German 
parents, were not discharged, and the firm adopted this 


course, 


The Coal Trade. 


The position with regard to the supply of all kinds 
of coal has shown little alteration during the week. For 
the moment business is upset by the prohibition order, 
and likely to be so for some time until the working of the 
licence and the speed with which it can be secured is 
discovered. In the meantime the shipments to home 
ports and French ports are very heavy and suftlicient to 
keep the prices from utter collapse. For neutral countries 
there is rather more inquiry, but merchants can, of course, 
only sell subject to getting the licence. Transactions are 
not numerous. Meantime prices are steady, and if any- 
thing a rather better tone is noticeable than last week. 
The market for steam coals is in a state of chaos, but it 
is hoped that matters will adjust themselves shortly. 
Collieries are not quoting for steams, and say there is no 
market, but second-hand men are working quietly at 
about the basis indicated in the price list below. A large 
tonnage of gas fuels is going away to inland works on 
account of contracts, and in many cases arrears are being 
taken to put in stock. Shipments of all descriptions of 
gas fuels are very active, especially to French ports. 
Bunker coals show little change, and coke continues 
scarce and firmly held. Quotations are as follows :— 
Northumberlands: Best Blyths, 24s. to 25s.; second 
Blyths, 22s.; unscreened, 20s.; | bunkers, 20s. to 21s.; 
best smalls, 16s. to 16s. 6d.; households, 25s.; Tyne 
prime steams, 25s.; Tyne second steams, 22s. to 23s.; 
special smalls, 17s. 6d.; ordinary smalls, 14s. 6d. to 15s. 
Durhams: Best gas, 23s. 6d.; second gas, 21s. 6d. to 
22s. 6d.; special Wear gas, 24s.; smithy, 23s.; coking 
unscreened, 23s.; coking smalls, 22s.; ordinary bunkers, 
22s. to 23s.; best bunkers, 24s.; foundry coke, 37s. 6d. 
to 40s.; furnace coke, 35s.; gas coke, 19s. to 20s. 


Miners’ Bonus. 


As the outcome of the Prime Minister’s decision 
that the application of the miners of the country, through 
their Federation, for a general advance should be decided 
by the District Boards and Committees, conferences were 
held in Northumberland and Durham this week. In each 
county an amicable settlement was arrived at whereby 
wages have been advanced by 15 per cent. on the present 
basis. 








SHEFFIELD. 


(From our own Correspondent.) 


The General Outlook. 


Durina this week I have discussed with a 
director of a firm here doing a good home, colonial and 
foreign business in iron and steel, the prospects for general 
trade. These people were hard hit by the outbreak of 
war in consequence of their continental interests, especially 
in Germany, but not having placed all their eggs in one 
basket were able to recover themselves without very 
much inconvenience, although there remain, of course, 
accounts which they hope to collect from enemy countries 
when the smoke of war has been cleared from the outlook. 
They are well-known makers of high-speed steel, and 
were able to confirm a statement made in one of my 
recent letters to the effect that orders are so plentiful 
that many really good ones are having to be refused from 
sheer inability to entertain them. In some cases old 
customers are insisting that their orders shall be booked 
in the hope that sooner or later they will be executed, 
hut in not a few instances prospect of fulfilment is quite 
remote. Consumers, however, have no choice, and seem 
glad to snatch at almost any straw. ‘If we could lay 
our hands upon a fair tungsten powder supply, if we had 
more men available, and if railway traffic and shipment 
could be depended upon,” said this director, ‘‘ we could 
very largely increase our output.’ But those are just the 
three “ifs ’’ which are the trouble for all high-speed steel 
makers. As to tungsten powder, I mentioned the other 
week that a moderate amount was now coming from a 
rather unlooked-for source, but for some time to come it 
is unlikely that the available supply from that quarter 
will exceed 3 tons a week, whereas Sheffield manufacturers 
can consume in normal times as many tons a day. Since 
then a small supply has commenced from a Luton source, 
and I believe there is a little being made somewhere in 
London, but the Steel Manufacturers’ Syndicate, which 
itself hopes soon to produce the powder upon a 
pretty good scale, is at present an eager buyer of every 
ounce it can discover. It will thus be seen that other 


high-speed steel firms are absolutely living from hand to 





mouth. There is not anything like the same stringency 
about the ferro-tungsten market, but this form of the 
alloy necessitates a double melting process, and is for 
that and other reasons not favoured. No supplies are 
now coming from the United States, but by the early 
autumn, at any rate, the all-English tungsten powder 
market ought to be well established. 


Foreign and Colonial Trade. 


In the meantime, the output of high-speed steel 
is a very good one, considering the circumstances, though 
the supply is an enormously long way behind the demand. 
Home requirements alone might easily absorb the pro- 
duction, but France, Italy, Switzerland and Russia are 
urgent customers. 
orders are offered remember the difficulties which con- 
fronted them in the early months of the war in the collec- 
tion of accounts on the Continent generally—not alien 
countries only—and they stipulate for cash with the 
order. This, however, proves no hindrance to business, 
for the agents acting for customers in the countries 
named promptly had cash lodged at the London branches 
of the various foreign banks against delivery. But there 
seems little chance of satisfying their requirements in 
any case. The firm to which I referred in the previous 
paragraph generally does a good steady business in files, 
but just now it cannot turn them out fast enough. To 
some extent this business is oversea, but the home demand 
is very heavy, particularly as regards shipyards in the 
North. The experience of the Canadian trade, however, 
is that it is still rather disappointing. Things will gradually 
recover there, but at present they are not good. For one 
thing, the Dominion was a big customer of Germany, 
the cut prices and fancily got up articles of which struck 
the popular idea, with the result that when the supply was 
suddenly cut off and dearer prices were asked for the 
English goods, Canadians bought very sparingly and lived 
chiefly on the old German stocks. Now the latter have 
become exhausted and Canadians will be forced to increase 
their purchases in the British market. Very much the 
same thing applies to the Commonwealth. Enormous 
stocks of German steel were carried by merchants there 
because it had the attractiveness of cheapness, and in 
this case the United States is making a very big bid as 
the successor of Germany. But Australia is suffering 
rather badly from the effects of a drought, which has 
naturally had an adverse influence upon finances, so that 
it may be some little time before this feeling of stringency 
is sufficiently relieved to allow a number of big railway and 
other projects to be proceeded with. There is another 
thing, the development of steel production and manu- 
facture in the Commonwealth is proceeding apace, 
especially in the matter of railway material, and this must 
ultimately reflect upon the volume of business with the 
Sheffield district. On the whole, however, trade with 
Australia shows signs of picking up, though heavy freight 
rates are against it. 


Comparisons for April. 


The figures contained in the Board of Trade 
returns for the past month, so far as they specially concern 
Sheffield industries, afford some interesting comparisons. 
It is obvious, of course, that exports must be down in most 
directions, simply because the products are required for 
purposes connected with the war, and also that a good 
deal formerly went from Sheffield to Germany and Austria. 
Tron and steel, for instance, at £3,192,472 show a decrease 
compared with April, 1914, of £905,455, and of £1,827,084 
contrasted with the same month of 1913. More detailed 
comparisons of the twe months reveal the fact that the 
export of pig iron fell from 93,396 tons to 35,209 tons, 
implements and tools, except machine tools, from 219,273 
tons to 113,320 tons, agricultural machinery from 3274 
tons to 309 tons, boilers from 4611 tons to 2810 tons, 
railway carriages from £72,285 to £32,040, railway wagons 
from £352,559 to £136,504, and machine tools, January 
to April, from 6470 tons to 2859 tons. On the other hand, 
the export of bars, angles, rods, shapes or sections rose 
from 17,512 tons in April, 1914, to 44,991 tons last month, 
the great difference being accounted for by the fact that 
France took 34,069 tons, as against only 316 tons in April 
of last year, which appears to give an indication of the 
volume of trade formerly going to Germany, for, taking 
the four months January—April of this year, France took 
from us 105,027 tons of these products compared with 
1462 tons during the corresponding period of 1914. 
Another comparison with which Sheffield is interested 
is that relating to aeroplanes, airships and parts thereof, 
for a large quantity of aeroplane steel is made here. The 
value of exports rose from £1175 in April, 1914, to £23,986 
last month. On the imports side, the tonnage of forge 
and foundry iron from Sweden last month amounted to 
3120 against 1109 a year ago. As to cutlery, which is, 
of course, such an important branch of the Sheffield steel 
trade, in April of last year Germany purchased nearly 
£5000 worth. That is missing from the exports of last 
month. France increased her orders by about 100 per 
cent., and so did South Africa, but America, Brazil, the 
East Indies and Australia each took very considerably 
less, and the total exports showed a drop of nearly £15,000 
on the month. 


Round the Works. 


From what can be gathered, new overseas busi- 
ness includes files in considerable quantities for Shanghai, 
Rangoon, Alexandria and Singapore, electroplate for 
Colombo, Demerara and Montreal, plane irons for Rangoon, 
saws for Bangkok, Cartagena, Calcutta and Colombo, 
springs for Calcutta, tools for Montreal, Algoa Bay and 
Demerara, cutlery for San Francisco and Montreal, chisels 
for Rosario, steel for Lagos, Pernambuco, Victoria (B.C.), 
Calcutta and Lisbon, and shovels for Capetown. Amongst 
tramway work placed here on home account are the 
whole of the Manchester Corporation’s requirements for 
steel tires over the current year and a contract for the 
Derby Tramways Committee for points and crossings. 
The output of heavy armaments and shell of all weights 
has increased in a way few could have imagined possible, 
the present production of special steel being simply 
stupendous. One of the interesting features of the war 
material now being turned out is that of sword-making. 
These, with their scabbards, are being supplied ready for 


Some of the firms to whom these, 





use, from seamen’s cutlasses to cavalry swords, and in- 
cluding weapons for officers of both services and for 
Indian troopers. This department of industry has proved 
an excellent thing for silversmiths and those cutlers who 
might otherwise have found their order books rather 
attenuated. The reopening of the port of Archangel is 
already having a quickening influence upon the large 
volume of trade in hand for Russia, and will permit manu- 
facturers to feel freer about accepting contracts from that 
direction. If it can only be done, there is no doubt 
enormous quantities of work may be looked for from our 
ally. India is not a particularly good customer just 
now. One effect of the wave of indignation which has 
passed over the country regarding the sinking of the 
Lusitania was the refusal of a number of men engaged in 
special work at one of the big steel establishments here to 
permit any longer the employment of Germans. On 
Tuesday about fifty men employed by one of the firms here 
refused to continue in the same “‘ shop ” with half a dozen 
Germans. The latter are specialists, who were engaged 
in pre-war days, but, I understand, the difficulty thus 
created was speedily ‘settled. Just recently I referred in 
one of my letters to the manner in which the Government 
had ordered the curtailment or suspension of all but 
absolutely essential undertakings by the Sheffield Cor- 
poration. This has meant the postponement of, amongst 
other things, some important tramway extensions and 
improvements, with the result that many men have been 
released for employment in other directions. Mr. W. J. 
Hadfield, the city surveyor, has just furnished me with 
some interesting figures. It appears that out of his staff 
of between 1500 and 1600 men employed before the war 
broke out about 500 have left. Of that number about one- 
half have gone into the Army or Navy, a large number, 
probably 100, have joined the police, tramway and other 
corporation departments, where there was a shortage of 
men owing to enlistments, and of the remainder most have 
gone into the armament works to assist in shell-making. 
All these men have been promised re-employment on the 
termination of the war or as soon after as practicable, 
and in the case of those who have joined the colours the 
corporation has made such allowances that in no case is 
a family worse off financially than when the man is at 
home, while in most instances they are actually better off. 
These allowances are costing the city surveyor’s depart- 
ment about £5000 per annum. 


Pig Iron Easier—Bars and Billets Dearer. 


Whilst the pig iron market is best described as 
irregular, there is certainly a tendency to easiness, though 
prices at the present level are restricting buying very 
severely, except for West Coast special hematite irons 
used in armament work. East Coast hematite mixed 
numbers are generally quoted from 108s. 3d. to 111s. 3d. 
delivered, but one hears of the iron offered at fully 2s. 
lower. West Coast keeps at 120s. to 122s. for Bessemer 
mixed numbers delivered, with special qualities at up to 
very little less than £7 per ton. In common irons the 
mean price of Derbyshire foundry may be given as 70s., for 
whilst some makers ask 71s. delivered, others quote several 
pence below 70s. There is still extreme difficulty in 
consumers securing all the supplies of billets they need, 
and £10 10s. for Bessemer acid and £11 for Siemens become 
really nominal quotations. Basic billets are even scarcer, 
and this week I have seen as much as £9 per ton quoted 
for mild qualities, with 10s. more for hard. Since my 
previous letter the South Yorkshire Bar Iron Association 
has made a further advance of 10s. for “‘ crown ” bars, the 
basis price of which is now £10 10s. per ton, less 2} per cent. 
discount. High-speed steel is fully 6d. per lb. dearer than 
a few weeks ago, and the demand for steel scrap is so 
insistent that very remarkable prices are being obtained 
with ease. At least one consignment of hoop iron has 
reached Sheffield, under British Government licence, 
from Belgium. On their side the Belgian iron and steel 
works have the permission of the Germans to export 
certain products even to enemy countries, the business in 
this case being carried through by agents in Holland. It 
almost seems that if English makers could have seen 
their way to deliver hoop iron punched and rolled con- 
veniently for users, in the same way as Germans and 
Belgians have invariably done, this rather questionable 
sort of business would have found no response from this 
side. The English hoop iron is usually delivered twisted 
up into any sort of a bundle, and although a mild attempt 
has of late been made to put it up into reels it is done in a 
very crude manner and even then not punched, 


Fuel. 


Taken as a whole, the steam coal market is not 
quite so strong again. There is no doubt that this is 
chiefly due to buyers keeping off the market as much as 
possible for the present in anticipation of the restriction 
on exports—which came into operation on Thursday— 
having an effect on values. This attitude they will pro- 
bably maintain until the outlook is clearer and contracts 
expiring at the end of next month may not be readily 
renewed. Local consumption continues on a very large 
scale, but works can now, as a rule, obtain all the supplies 
they require. Indeed, in some cases reserve stocks are 
being put on the ground for use during the approaching 
holidays. Pits, however, may not set down for as long 
as usual, and probably two days—as at Easter—will 
satisfy the men. The tonnage going for shipment is 
perhaps not quite so heavy as recently, at any rate, so far 
as the Humber ports are concerned, and prices are inclined 
to weakness. Some of the big shippers have a large 
tonnage bought, and apparently they are, under the new 
export conditions, showing more anxiety to place it than 
was the case a short time ago. In some instances colliery 
prices are being undersold considerably by second-hand 
holders. The market for slacks is very firm, with buyers 
pressing for extra deliveries in order to accumulate reserves 
for use during Whitsuntide. Current prices are per ton at 
pit as follows :—Best South Yorkshire hards, 21s. to 
22s. 6d.; best Derbyshire, 20s. to 21s.; second quality, 
17s. 6d. to 18s. 6d.; steam cobbles, 16s. to 16s. 6d.; steam 
nuts, 16s. to 17s. 1 understand that the Wath Main 
Colliery will be able shortly—at least, at no distant date— 
to put upon the market coal from the Parkgate seam, 
which was reached there some time back. The tapping 
. this seam will add twenty years to the life of the Wath 

ain. 
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SCOTLAND. 
(From our own Correspondent.) 


The Trade Position. 


SPEAKING generally trade continues in a satis- 
factory position, at least so far as the chief manufacturing 
centres are concerned, and although a large proportion of 
the business on hand is on Government account, there has 
been an encouraging increase in the flow of ordinary busi- 
ness in some directions. The demand for all classes of 
tinished material, especially in the shape of munitions of 
war, is as urgent as ever, and the necessity for more ex- 
peditious delivery is becoming more and more emphatic. 
The works thus engaged are producing immense quantities 
of material, and yet the cry for greater supplies is more 
persistent, and it is stated on all hands that the exigencies 
of the times make it absolutely necessary that the present 
rate of production should be increased, as it is insufficient 
for the military and naval requirements. Machinery 
everywhere is running at top speed and the wearing parts 
are being strained to almost breaking point. When 
statistics are available it will be seen that exports to nearly 
all foreign countries have suffered somewhat, though not 
perhaps to the extent that might have been anticipated in 
view of the present crisis. Germany and Belgium are not 
only non-existent as producers at present, but also as 
competitors, and many foreign consumers who formerly 
bought from either of these countries have now to place 
their requirements in this country. The loss, therefore, 
will not be so great as it would have been had Continental 
material been still on the market. The position with 
regard to the supplies of raw materials has improved 
slightly during the past week or so, and there is now less 
broken time at the works. There is also, owing to the 
Government restriction on exports, a greater volume of 
coal available and prices are inclined to ease, while coal 
freights are already a trifle softer. The high prices of pig 
iron, however, tend to keep the cost of production on a 
high level. 


The Labour Problem. 


The difficulty of securing adequate labour is still 
presenting a serious problem, especially in mechanical 
circles, where there is a great shortage of skilled workers. 
A large number of these employees have gone to the front, 
where, of course, their services are invaluable, and, while 
to bring them back would mean a strengthening in one 
direction, it would, at the same time, tend to weaken a line 
in some vital place somewhere in France. Arrangements 
are being made at present which, by means of transfer 
amongst the producing works, expert workers may be 
placed where their services will tell to the greatest advan- 
tage. The advent of the women workers, too, in the 
lighter departments will tend to relieve the situation to 
some extent, and to increase the output. With a view to 
expediting the coaling at Glasgow of ships engaged on 
Admiralty work a conference was held during the week 
between representatives of the Glasgow Shipowners’ 
Association and officials of the Scottish Union of Dock 
Labourers. Commandant Bainbridge, of the Royal Navy, 
was present, and Mr. J. A. Martin presided. The con- 
ference lasted for an hour and a half and the result was 
that it was agreed that stances should be established at 
Queen’s Dock and Prince’s Dock where men capable of 
undertaking the work required should assemble each 
morning and evening and that the Admiralty should have 
first callon them. Particulars of the proposals have been 
submitted to dockers and cranemen in the employment 
of the Clyde Trust. 


The Kelp Industry. 

At the May statutory meeting of the Argyllshire 
County Council held at Inveraray during the past week a 
report was read by Sir James Patten MacDougall, in course 
of which he reported on the operations of the sub- 
committee for the revival of the kelp industry in view of 
the great scarcity of potash owing to the war. He men- 
tioned that a start had been made at Oban, and 15s. per 
ton was paid for seaweed delivered at Oban pier. The 
Council approved of the report and agreed to co-operate 
with the Scottish Agricultural Organisation Society and 
to approach the Development Committee for financial 
support in the way of erecting drying sheds and otherwise. 
The Ross and Cromarty County Council has also con- 
sidered reports from the Western, South-Western, and 
Lewis District Committees regarding local views on the 
question of reviving the kelp industry in the Highlands. 
The opinion of the Lewis Committee was that, apart from 
Uist Island, there was no better district than Lewis for 
the industry, and it was reported that the Chamberlain of 
Lewis is making efforts to revive the kelp industry in-the 
island. 


Timber. 

The timber trade has again been quiet during 
the past week and the sales reported are, for the most 
part, unimportant. Stocks are being steadily depleted, 
and there is no pressure to sell in sympathy with the ever- 
increasing tendency towards higher quotations. Con- 
tracting for forward delivery is still difficult to negotiate, 
due to the heavy import cost owing to high freights, 
buyers apparently being inclined to take their chance of 
covering requirements from consignments. It is unlikely, 
however, that consignments will be on a generous scale 
this season, as shippers are just as anxious as importers 
can be to avoid the risk of putting goods on the market 
at the present inflated prices. Neither for soft woods nor 
hard woods is there anything approaching an active 
demand, and while prices are to blame to some extent, 
there is no doubt that wood consumers generally are less 
busy than they were. Sales reported during the week 
include spruce deals, pine boards and sidings, teak logs, 
pitch pine, Oregon pine and various United States hard 
woods. Deliveries from the docks and from public stores 
have been of only moderate extent lately, the bulk con- 
sisting of packing-case material and wagon oak plank. 
Recent imports include a shipment of spruce and pine 
from Portland and some American hard woods—chiefly 
oak plank—from Baltimore. 


Pig Iron. 
There has heen no change of note in the Seotch 





pig iron trade. Makers continue to be well employed in 
the home trade, but the restrictions placed on shipments 
to neutral countries is limiting the export business. Owing 
to the high prices current at present fresh business is light, 
as buyers are only purchasing against their most urgent 
requirements. There is, however, no falling off in the 
large demand for hematite. The number of furnaces in 
blast in Scotland is still seventy-two, the same number as 
in the preceding week and at the corresponding period of 
1914. The Glasgow pig iron warrant market was very 
quiet during the greater portion of the past week and prices 
were on the down grade, mainly owing to the prohibition 
of coal exports. Cleveland iron closed at 63s. 3d. per ton 
cash, buyers showing a decline of 2s, 24d. on the week. 
The total turnover was about 13,000 tons. Warrant 
stores increased by 1764 tons and now amount to 143,971 
tons, compared with 91,658 tons at this time last year. 


Quotations. 

Prices of Scotch makers’ iron are unchanged and 
are quoted as follows :—Monkland f.a.s. at Glasgow, No. 1, 
80s. 6d. ; No. 3, 79s. ; Govan, No. 1, 793. ; No. 3, 77s. 6d. ; 
Carnbroe, No, 1, 83s. ; No. 3, 79s. ; Clyde, No. 1, 85s. 6d. ; 
No. 3, 80s. 6d.; Gartsherrie, Summerlee, Calder and 
Langloan, Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock at 
Ardrossan, No. 1, 86s.; No. 3, 8ls.; Eglinton at Ar- 
drossan or Troon, No. 1, 80s. ; No. 3, 79s. ; Dalmellington 
at Ayr, No. 1, 8ls.; No. 3, 79s.; Shotts at Leith, No. 1, 
85s.; No. 3, 80s.; Carron at Leith, No. 1, 86s.; No. 3, 
Sls. per ton. 





Finished Iron and Steel. 


Reports from steelmakers are to the effect that 
there is no diminution in the pressure for delivery of war 
materials and works employed on Government account 
are extremely busy. Some makers who, for some time 
back have been indifferent to ordinary mercantile work, 
are now asking for specifications. Very little fresh business 
is passing in the home market, but, owing to the high cost 
of production, prices remain high and are quoted as follows : 

-Boiler plates, £10 ; ship plates, £9 10s.; angles, £9 103. per 
ton, less 5 per cent. delivered Clyde or equal. The export 
demand is still of a restricted nature. Black sheet makers 
are still actively employed particularly in the manufacture 
of the heavy gauges for which there is a continued large 
demand, but there is only a moderate inquiry for the lighter 
sorts. Outputs are still hampered by the difficulty in 
obtaining regular supplies of raw materials and prices 
remain firm. Malleable iron makers could be much better 
placed with regard to the amount of labour available and 
also to the supply of billets, but the works are, nevertheless, 
turning out large quantities of material. New business is 
more satisfactory and some difficulty is being experienced 
in obtaining prompt deliveries. Crown bars are quoted 
round £9 net for export, and £9 10s. per ton, less 5 per cent., 
for home delivery. 


Coal. 

Although there is a slight slackening off in some 
directions there is little or no cessation in general demands. 
House coal and gas coal has, with the advent of warmer 
weather, fallen off considerably, but this has little effect 
on the situation as a whole. The foreign inquiry is of 
much reduced dimensions, and the coals which will feel 
the pinch first are first-class splints, and these are under- 
stood to have booked comparatively little business for 
this month’s loading. Best ells are also quiet in the 
meantime. Navigations are strong and smalls are moving 
off in large quantities. There is a fair number of vessels 
at the ports and collieries are likely to be busy for some 
time. The shipments were satisfactory during the past 
week and amounted to 260,455 tons, compared with 
244,641 in the preceding week and 331,649 tons in the 
corresponding week of last year. Ell coal is quoted f.o.b. 
at Glasgow, 19s. to 19s. 6d.; splint, 19s. to 25s.; navi- 
gations, 22s. to 24s.; steams, 17s. to 19s.; treble nuts, 
18s. 9d. to 19s. 3d.; doubles, 18s. 6d. to 19s.; singles, 
18s. 3d. to 18s 6d.; best screened navigation coal f.o.b. 
at Methil or Burntisland, 24s. to 26s. per ton. 


Employment in the Coal Trade. 


A miners’ conference under the auspices of the 
Mid and East Lothian Associations, held at Dalkeith 
during the week, lasted nearly seven hours. Twenty 
colliery districts were represented. Reports showed that 
the state of trade was exceedingly active and that a record 
output was being secured. There had been a great im- 
provement in the regularity in supply of returned empty 
wagons and remarkably little time had been lost in this 
connection during the past few weeks. The miners, to 
the extent of more than 90 per cent. of their number, had 
been obtaining the full employment of eleven days per 
fortnight. 


Miners’ Wages. 


A meeting of the Scottish Coal Trade Conciliation 
Board was held in Glasgow on Tuesday of this week to 
consider the demand by the miners for a special advance 
of 20 per cent. in wages to meet the high cost of living. 
Mr. Adam Nimmo, chairman of the coalowners’ section 
of the Board, presided, and the vice-chair was occupied 
by Mr. Robert Smillie, president of the Miners’ Federation. 
The decision of the Board was that an advance be granted 
to miners and underground workers of 18} per cent. on 
the 1888 basis, to date from the morning of Wednesday, 
5th inst. The 1888 rate, which is the basis upon which 
miners’ wages in Scotland are regulated, is 4s., and the 
advance works out at 9d. per day, raising the nominal rate 
of pay from 7s. to 7s. 9d. per day. The claim for 20 per 
cent. on the present wages would mean an_ increase 
of about Is. 5d. per day. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

SINCE writing a week ago entirely new conditions 
have come into operation in the coal trade, and business 
has been reduced to a minimum. On Thursday the 
Board of Trade announcement appeared prohibiting the 





export of coal to all destinations other than British 
Possessions, Protectorates and allied countries except by 
licence, for which application has to be made for each 
separate shipment. This notice had a rather stunning 
effect upon the market, as although there had been 
rumours of probable Government action to stop 
exports in order to increase and cheapen home supplies, 
no serious attention was given to such reports. — The effect 
was very similar to that created by the triple bond order 
put into operation in the early days of the war and sub. 
sequently withdrawn. No one associated with the cog} 
trade in South Wales had apparently been taken into 
consultation with regard to the Order in Council which 
came into foree on the 13th inst. It was not until 
Friday that a copy of the official form of application for 
a licence was obtainable, and then it was seen that shippers 
had to state the name of the vessel that was engaged to 
carry the coal at the time that application was made 
for the licence. This more than any other condition was 
looked upon as extremely onerous, as in the first place 
owners are not disposed to charter their steamers ():\ti] 
merchants have secured the permit. The Council of ihe 
Chamber of Commerce took up the whole matter and 
framed its main objections to the requirements of the 
form of application, with the view of laying them before 
the War Trades Department. It was contended {hat 
interference with the trade of South Wales was not justified 
on the score of providing additional supplies of coal for 
manufacturing purposes at home, as the quantity available 
is relatively so small that it would not materially reduce 
the price. Again, to carry on an inland trade on any 
scale is impossible, as there is not sufficient rolling stock. 
It is only by rapid shipment and the immediate return 
of wagons from the docks to the pits that regular working 
at the collieries can be maintained. If a consideralle 
number of wagons were utilised for conveying coal inland 
then their absence for weeks and even months at a time 
would inevitably result in stoppages at the pits and a 
further reduction in production. On Monday, information 
received by the Secretary of the Chamber of Commerce 
showed that steps were being taken by the Commitice 
appointed by the Board of Trade to lessen the harassing 
influence of the order, and that exporters were advised 
to attach prepaid telegraph forms for replies to their 
applications. It was further understood that contracts 
already made for the export of coal would receive excep- 
tional treatment and that exporters of large quantities of 
coal over a period, while bound to apply for licences in 
respect of each separate cargo, could put in applications 
for three or four at the same time, with the probability 
of all being granted together. It was reported at first 
that the Order in Council applied to patent fuel, but 
inquiries now show that this is not the case. 


Foreign Coal Exports. 


Shipments from South Wales ports for foreign 
destinations were last week not so satisfactory, due 
mainly to tonnage being rather below requirements. 
From Cardiff, Newport, Swansea and Port Talbot the 
total came to only 378,385 tons, as compared with 576,910 
tons in the corresponding period of last year. 


Labour Matters. 


Following on the decision of the Prime Minister 
that the war bonus demands of the miners was a matter 
for settlement in the various districts, a meeting of the 
Conciliation Board for South Wales and Monmouthshire 
was held at Cardiff on Tuesday, when the independent 
chairman, the Earl St. Aldwyn, attended. Mr. F. L. 
Davis presided over the owners’ side and Mr. W. Brace 
occupied the same position on the workmen’s side. The 
owners had previously offered a bonus of 10 per cent. on 
the present standard wages conditionally that the present 
Conciliation Board agreement should continue, but the 
workmen demanded 20 per cent. on the actual earnings, 
this being in accordance with the resolution of the Federa- 
tion. The workmen’s representatives put forward argu- 
ments showing that the average price of coal during the 
past twelve months had reached extraordinarily high 
figures, and showed that were it not for the maximum 
clause in the Conciliation Board agreement the men would 
be entitled during that period to far higher percentages 
than they now earned. On the owners’ side it was con- 
tended that the average selling price of coal in the associated 
collieries was far below that quoted by the miners’ leaders, 
and that while the profits of some colliery companies 
might enable them to pay a larger bonus than that offered, 
there were other concerns which would have to close down 
if a high bonus was fixed. It was further pointed out 
that there was a considerable reduction in output owing 
to large numbers of men having enlisted, while there had 
been a corresponding increase in production owing to 
the higher costs of materials, particularly pitwood. Lord 
St. Aldwyn having heard both sides, agreed to give his 
award in the course of the next day or two. Threatened 
trouble at Cardiff, Penarth and Barry Docks has been 
averted. In the case of the Barry Dock pilots who 
claimed an advance of 5s. per ship and an increase of 
2s. 6d. on the rates for shifting vessels, Mr. Lynden 
Macassey, K.C., who was appointed by Sir George Askwith 
to arbitrate, has given his award entirely in favour of the 
men. At the hearing of the claims, the shipowners really 
put forward no case, but left the case to the arbitrator after 
hearing the men’s arguments. The Cardiff and Bristol 
Channel Shipowners’ Association has also increased its offer 
of a 10 per cent. war bonus, exclusive of overtime rates, 
to 124 per cent., which meets the demands of the Cardiff 
and Penarth licensed riggers, on the understanding that 
the shipowners reserve the right to revise the rates generally 
at the conclusion of the war. In the ship-repairing in- 
dustry the dispute with the engineers remains unsettled, 
but work is going on without interruption. 


Welsh Coal Deal. 


The purchase by the United National Collieries, 
Limited, of the Bute Merthyr Collieries, which belonged 
to the Marquis of Bute, has now been completed, and 
possession of the property has been taken as from May Ist. 
This means an addition of 1200 acres of mineral property 
to the area already belonging to the United National 
Collieries, Limited, and will give them an appreciably 
larger quantity of Admiralty coal, 
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Current Business. 


The market ever since the prohibition order 
came into foree has been in a very sluggish condition. 
At the end of last week business to all intents and purposés 
was suspended, and this week things have been very 
little better, and it will be some time before the market 
pecomes used to the new conditions. Already shipowners 
are showing more disposition to consider the chartering 
of their steamers for destinations for which no licences 
are required, so that it is evident that exporters to neutral 
countries will have great difficulty in securing. tonnage. 
One expected result is that many owners of big tonnage 
will be sending their steamers away to America, and a 
number of boats are already reported to have gone in 
ballast. This all points to shorter supplies in the future, 
with the consequence that coal values will to some extent 
suffer. Values of coal just now are fairly steady as regards 
large descriptions, but with the exception of Admiralty 
qualities the inclination is to weakness. Prices are purely 
nominal, but the market is maintained at its present 
level solely by the fact that there is a fair quantity of 
tonnage in dock. It is believed that when these supplies 
have been worked off inferior grades of coals will feel 
rather acutely any shortage of tonnage and will weaken 
materially. Small coals have been very quiet and rather 
easy, With best bunkers about 2Is., but patent fuel remains 
very steady at 35s. to 37s. 6d., while pitwood is about 
34s. to 35s. A fair quantity of pitwood is, however, due 
to come along. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 35s. to 36s.; ordinaries, 
34s. to 35s.; best drys, 37s. to 38s.; ordinary drys, 
32s. 6d. to 35s.; best bunker smalls, 21s. to 21s. 6d.; 
best ordinaries, 20s. 6d. to 21s.; cargo smalls, 18s. to 19s.; 
inferiors, 17s. to 18s.; washed smalls, 22s. to 22s. 6d.; 
best Monmouthshire black vein large, 34s. to 35s.; ordinary 
Western Valleys, 32s. to 32s. 6d.; best Eastern Valleys, 
31s. to 32s.; seconds, Eastern Valleys, 29s. 6d. to 30s. 6d. 
Bituminous coal: Best households, 29s. to 30s.; good 
housenolds, 27s. to 28s.; No. 3 Rhondda large, 29s. to 
3ls.; smalls, 23s, to 24s.; No. 2 Rhondda large, 25s. to 
27s.; through, 23s. to 24s.; smalls, 20s. to 21s.; best 
washed nuts, 27s. 6d. to 30s.; seconds, 25s. to 27s.; best 
washed peas, 25s. to 27s.; seconds, 22s. to 24s. Patent 
fuel, 35s. to 37s. 6d. Coke: Special foundry, 43s. to 
45s.; good foundry, 38s. to 40s.; furnace, 30s. to 32s. 
Pit wood, ex ship, 34s. to 35s. 
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LATER. 


The market has now had an opportunity of learning 
the results of the interview which members of the Chamber 
of Commerce had with the Committee at the War Trades 
Department relative to export licences. | The War Trades 
Department has agreed to allow merchants to put in their 
application forms without the steamers’ names, and a 
provisional licence will be granted, but the actual licence 
will not be issued until the names are received. With 
regard to giving the coals to be shipped, the Committee 
decided that it was not necessary to state the actual 
colliery in cases where exporters experienced a difficulty 
in the matter, and that the class of coal to be shipped 
would do. In some directions it is probable that licences 
will be issued very promptly, but the feeling prevalent 
among exporters is that before long the War Trades 
Department will be inundated to such an extent with 
applications that delay is bound to occur and cause con- 
siderable dislocation in trade. Since the return of the 
deputation one point has become apparent which was not 
discussed because the members were not aware of it. It 
is that before licences are granted for Italy authorisation 
is required by the Italian Ambassador. To give some idea 
of the way things will have to be done, the following may 
be regarded as typical :—An exporter will first of all 
have to communicate with the receiver of the coal in 
Italy and request him to approach the Minister for Foreign 
Affairs at Rome to support him in the application for a 
licence. The Foreign Minister, if satisfied, will telegraph 
to the Italian Ambassador in London, who will notify 
the Foreign-office, and the latter will convey the informa- 
tion to the War Trades Department Committee, which 
hody will recommend the Privy Council to grant the 
licence, and then it is possible that it will be two or three 
days before the licence actually reaches the Customs. 
Under such conditions as these there is bound to be delay, 
although in the case of second and subsequent shipments 
to the same receivers it is possible that the obtaining of 
licences will become a mere formality. The market is 
slow to settle down to the new conditions, although there 
is no change of note in values, except that smalls are easy. 
Tonnage has been taken up for Italian ports for loading 
on Tuesday and Wednesday next week, and in two cases 
the condition is made in the charter that provided the 
export licence is not received by noon on Monday the 
shipowners have the right to cancel. 


Newport (Mon.). 


Transactions in Monmouthshires have been 
rather slow, and buyers have been holding off in the hope 
that some modifications would be made in the conditions 
regarding licences for export that would assist them to 
carry on business more freely. Sales of coal that have been 
effected have been round about recent prices, although 
tonnage is none too plentiful in the docks and values show 
a leaning towards weakening. Smalls are also barely 
steady. Approximate quotations :—Steam coal: Best 
Newport black vein large, 34s. to 35s.; Western Valleys, 
32s. to 33s.; Eastern Valleys, 31s. to 32s.; other sorts, 
24s. 6d. to 30s.; best smalls, 19s. to 19s. 6d.; seconds, 
18s. to 18s. 6d. Bituminous coal: Best house, 28s. to 
-9s.; seconds, 26s. to 27s. Patent fuel, 35s. to 37s, 
Pitwood, ex ship, 34s. to 35s. 


Swansea. 


The strike of coal tippers at Swansea in the early 
part of last week was settled on the Thursday night by 
the men accepting the employers’ offer of 12} per cent. 
war bonus. The railway companies stood firm by their 


offer on the ground that this was the same concession 
which had been accepted by the trimmers of the port. 
The men eventually accepted and resumed work on the 





Friday morning. The strike actually concerned about 
ninety men, but. it had the effect of; throwing ten times 
the number out of employment, in--addition- to which 
shortage of work at collieries followed and about sixty 
vessels awaiting cargo were held up. The coal market 
has been rather slow all this week, and business has been 
restricted owing to the prohibition order and the trouble 
attending the securing of licences, The inquiry for 
anthracite large has been very meagre, and supplies have 
been offered for prompt loading on more favourab'e 
terms than those generally quoted. Machine-made 
descriptions, however, show a rather better tone, and nuts 
and peas incline towards improvement. Rubbly culm 
and duff continue steady, but steam qualities are on the 
easy side. Approximate quotations :—Anthracite (net 
unless otherwise stated): Best malting large, 21s. 6d. 
to 23s.; second malting large, 19s. 6d. to 20s.; big vein 
large, 16s. to 17s., less 24 per cent.; red vein large, 16s. 
to 17s., less 24 per cent.; machine-made cobbles, 23s. 
to 25s.; French nuts, 22s. 6d. to 24s. 3d.; stove nuts, 
22s. 6d. to 23s. 3d.; beans, 24s. to 25s.; machine-made 
large peas, 15s. 9d. to 16s. 3d.; rubbly culm, 10s. 6d. to 
lls. 6d., less 24 per cent.; duff, 6s. to 6s. 3d. Steam coal 
(all less 2} per cent.): Best large, 28s» to 30s.; seconds, 
24s. 6d. to 27s.; bunkers, 21s. 6d. to 22s. 6d.; smalls, 
15s. 6d. to 18s. Bituminous coal (all less 24 per cent.) : 
No. 3 Rhondda large, 28s. 6d. to 30s.; through and through, 
24s. to 25s.; smalls, 19s. 6d. to 20s. 6d. Patent fuel, 
32s. to 35s., less 25 per cent. 


Tin-plates, &c. 


Production of tin-plates last week was affected 
by the dispute which prevailed at the Worcester and 
Upper Forest Works, Morriston. Trouble arose owing 
to a question as to the length of shifts men in the bar 
mills should work, with the result that the whole works 
were at a standstill and about 1800 men rendered idle. 
The matter, however, was amicably settled on Saturday, 
and work was resumed on Monday. Values of tin-plates 
are again harder, and the tendency is for prices to stiffen 
further. The following are the official prices from the 
Swansea Metal Exchange :—Tin-plate, &c.: LC., 20 » 14 

112 sheets, 18s.; I.C., 28 20 56 sheets, 18s. 6d.; 
EUR ae 112 sheets, 36s. 3d.; I.C. ternes, 28 20 
< 112 sheets, 31s. to 32s. Galvanised sheets, 24 g., 
£16 10s. to £17 per ton. Block tin, £164 per ton cash. 
Copper, £77 12s. 6d. per ton cash, £78 12s. 6d. per 
ton three months. Lead: English, £21 per ton; 
Spanish, £19 17s. 6d. per ton. Spelter, £64 per ton. 
Iron and steel :—Pig iron: Standard iron, 64s. per 
ton cash, 64s. 8d. one month; hematite mixed 
numbers, 95s. per ton cash, 95s. 6d. one month ; Middles- 
brough, 64s. 7d. per ton cash, 65s. one month; Scotch, 
70s. 74d. per ton cash, 71s. 1$d. one month; Welsh 
hematite, £5 5s. and upwards dd.; East Coast hematite, 
nominal ; West Coast hematite, nominal. Steel bars : 
Siemens, £7 10s. per ton; Bessemer, £7 10s. per ton. 
Steel rails, heavy sections, £7 12s. 6d. per ton. 


Newport Metal Market. 


The iron and steel trades in this district show no 
change in the general conditions from those of a week 
ago. Business put through has not been large, but the 
forward inquiry is good, and makers are holding firmly 
to their prices. Tin-plates are the feature and are strong. 
Shipments have been heavy, and an advance of 6d. per 
box is reported on the week. The inquiry is extensive 
and works are asking enhanced prices for delivery in the 
second half of the year. Wednesday’s official prices were 
on the basis of 18s. for 20 » 14 and 36s. 3d. for 28 x 20. 
Some works’ prices are even higher than these. At the 
bar mills there has been no notable change, works being 
full and values £7 10s. for both Siemens and Bessemer 
qualities. Welsh hematite is unobtainable for prompt 
and nominal at £5 5s. to £5 10s. or more. Iron ore also is 
nominal at about 29s. 6d. to 30s. for best Rubio. Rather 
more business has been done in rails, and values are firmer 
on the basis of £7 15s. The market inclines upwards, 
there being a good demand for forward delivery. 








AMERICAN NOTES. 
(From our own Correspondent.) 
NEw York, April 28th. 

THE past week has developed nothing of importance. Pro- 
duction has moved up a little. There is no disposition to 
contract very far ahead. ‘This infers that no decided advance 
in prices is feared. One reason for this is that the idea of a very 
long-protracted European war does not prevail, and its termina- 
tion would release a considerable capacity for domestic needs. 
The railroads as a whole are still hanging back, although the 
Pennsylvania has just come out with a number of requirements 
that will distribute 35,000,000 dols. Prices as a rule are held 
to, though in some instances in the West steel plate has been 
shaded. Material for war purposes continues quite active, and 
German criticism will not affect output or sentiment concerning 
the propriety of accepting such business. Those who think 
they can see a little farther than some other people are predicting 
a sharp expansion of railroad demand. Ore prices and freights 
have been fixed at the same as last year. Italy, Sweden, and 
England are in the market for large lots of pig. England for 
low phosphorus. One lot of 60,000 tons basic was taken in the 
West. Large blocks of low-grade foundry have been taken at 
Southern furnaces. The Pennsylvania wants 20,000 tons of steel 
for freight cars. Its total requirements will take over 100,000 
tons. An Eastern shipyard isin the market for 6000 tons of plates 
and shapes. Electrolytic shot up to 184 and threatens to go 
higher. Production is below requirements. Spot copper is 
exhausted. Refiners are buying outside ores and running to 
top capacity. Producers are straining every resource to in- 
crease output. The domestic demand is heavy. 








FORTHCOMING ENGAGEMENTS. 
TO-DAY. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—At the Insti- 
tution of Civil Engineers, Great George-street, Westminster. 
Paper, ‘*‘ The Distribution of Heat in the Cylinder of a Gas 
Engine,”’ by Professor A. H. Gibson and Mr. W. J. Walker. 
8 p.m. 

Tue Roya. Institution oF GREAT Britain.—Albemarle- 
street, Piccadilly, W. The Evening Discourse will be delivered 





by the Rev. FE. H. Pearce. The subject is “ The Archives of 
Westminster Abbey,” at 9 p.m. | . 

THe JUNIOR INsTIPUTION OF -ENGINEERS.—At 39, Victoria- 
street. Mr. G. C. Simmonds on “ The Production of Sound 
from Wind Vibrations.”’. 8 p.m. 

PuysicaL Society or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, 58.W. 
“ Precision Resistance Measurements with Simple Apparatus,” 
by Mr. E. H. Rayner ; ‘‘ Some Novel Laboratory Experiments,” 
by Mr. F. W. Jordan ; ‘ On Electrically Maintained Vibrations,” 
by Mr. S. Butterworth. 8 p.m. Editing Committee meeting 
at 7 p.m. Council meeting at 7.30 p.m. 


SATURDAY, MAY 15TH. 


THe Royat InstiruTion OF GREAT Brrratn.—Albemarle- 
street, Piceadilly, W. ‘* Advances in the Study of Radio-active 
Bodies,” by Professor Frederick Soddy, F.R.S. At 3 p.m. 


TUESDAY, MAY 18TH. 

THe ILtuMINATING ENGINEERING Socrety.—At the Royal 
Society of Arts, 18, John-street, Adelphi, London, W.C.  Dis- 
cussion on “Some Points in connection with the Lighting of 
Rifle Ranges.” At 8.15 p.m. 


WEDNESDAY, MAY 19ru. 


Roya METEOROLOGICAL SocieTy.—70, Victoria-street, West - 
minster. ‘The Wet English Winter of 1914-1915,” by Dr. 
Hugh Robert Mill and Mr. H. E. Carter; ‘* Report on the 
Phenological Observations for 1914,” by Mr. J. Edmund Clark. 
4.30 p.m. 


THURSDAY, MAY 20ruH. 


Tue ArRONAUTICAL SocreTy oF Great Britarn.—At the 
Royal Society of Arts, John-street, Adelphi. Wilbur Wright 
Memorial Lecture. ‘‘ The Rigid Dynamics of Cireling Flight,” 
by Prof. G. H. Bryan, F.R.S. 8.30 p.m. 

THe Concrete InstiruTe.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, S.W. ‘‘ Lime Concrete in the East,” 
by Mr. E. A. W. Phillips. At 7.30 p.m. It has been decided 
to abandon the annual dinner this year. 


FRIDAY, MAY 21st. 


Royat Institution oF Great Brirarn.—Albemarle-street, 
Piceadilly, W. The evening discourse will be delivered by Mr. 
Edward Heron Allen. The subject is ** Beauty, Design and 
Purpose in the Foraminifera.” At 9 p.m. 


THURSDAY, MAY 277TH. 


Tue InstTiITuTION OF ELeEcTRICAL ENGINEERS.—Victoria 
Embankment, London, W.C. The annual general meeting will 
be held in the Lecture Theatre, At 8 p.m. 


FRIDAY, MAY 28TH. 


THe Royat Sanirary Instirutre.—Sessional meeting in 
the Guildhall, Shrewsbury, when a discussion will take place 
on “The Value of Mechanical Filters in the Purification of 
Water,” to be opened by Dr. Thomas Orr. 7.30 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—-At the House 
of the Royal Society of Arts; John-street, Adelphi, W.C. “The 
Evolution of the Oil Tank Ship,” by Mr. Herbert: Barringer. 
8 p.m. 


THURSDAY, FRIDAY ann SATURDAY, JUNE 24r# 
TO 26TH. 

Tue INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS.— 
At the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Road Conference. The following is a 
preliminary list of the papers to be read and discussed at the 
Conference :—‘‘ The Improvement and Maintenance of High- 
ways in connection with Modern Traffic Conditions,” by Mr. 
C. F. Gettings ; ‘‘ Improvement and Maintenance of Highways,” 
by Mr. J. S. Brodie; ‘‘ Some Recent Experiences in the Sur- 
facing and Maintenance of Roads, particularly on a Clay Sub- 
soil,” by Mr. J. A. Webb; “The Use of Motor Vehicles in 
Haulage of Materials on the Highway,” by Mr. F. W. Smart ; 
“Mechanical Traction for Municipal Work,” by Mr. E. J. 
Elford; ‘‘ Haulage by Mechanical Means v. Horse Power,” 
by Mr. J. Rush Dixon ; ‘‘ Haulage by Mechanical Means,”” by 
Mr. T. W. E. Higgens; ‘* Reinforced Concrete for Roads, 
Sewerage, &c.,” by Mr. A. E. Collins ; ‘‘ Fire Brigade Organisa- 
tion and Equipment,” by Mr. W. A. Farnham; “ Notes on 
Sewage Treatment by Forced Aeration,” by Mr. J. P. Wakeford ; 
‘“* Ejectors,’” by Mr. I. Shone; and “ Protection of Ancient 
Buildings.” 








CATALOGUES. 


SreMENS BroruHers AND Co., Limited, of Woolwich, S.E., 
have sent a pamphlet descriptive of the Siemens autophone 
system, which is an automatic telephone system for use in 
large business houses, factories and institutions. 

From the British Oxygen Company, Limited, we have received 
a general catalogue and price list divided into seven sections, 
which have reference to medical appliances, limelight apparatus, 
lead burning and brazing, metal cutting, welding, cylinder 
fittings and accessories, gases and cylinders and regulators. 
It is an extensive catalogue, well printed, well bound and well 
illustrated. 

CLAYTON AND SHUTTLEWORTH, Limited, Lincoln.—A cata- 
logue descriptive of this firm’s portable engines has reached us. 
The. engines are thoroughly described and many illustrations 
showing them in service are given. We gather that the object 
of this publication is to bring before users of portable engines 
many notable improvements which the firm has recently made. 

FERRANTI, Limited, Hollinwood, ’ Lancashire.—From this 
firm we have received a new catalogue. It deals with con- 
tinuous-current ampére-hour meters and watt-hour meters for 
house service. There is: some ‘useful technical information in 
this catalogue, and it isa publication that should prove of value 
to those who are in charge of the outside departments of electri- 
city supply undertakings. 

Tue Westinghouse-Cooper-Hewitt Company, Limited, 80, 
York-road, King’s Cross, London, N.—This firm’s latest list 
of mercury vapour converters has reached us. Converters are 
listed up to 80 ampéres, 12.5-kilowatt, capacity. In addition 
to the ordinary types for charging batteries, for operating are 
lamps and other purposes for which direct current is required, 
a practically universal apparatus is listed for the use of univer- 
sities and technical institutes. 

REAVELL AND Co., Ranelagh Works, Ipswich.—Two leaflets, 
Nos. 69 and 70, have reached us. The former deals with small 
compressors originally designed for filling receivers for starting 
gas engines. They can be operated by hand or by. an electric 
motor or other driving. agent, and can be supplied either as 
portable sets with rubber tired wheels or without wheels for 
bolting to the floor. The other leaflet shows a type of machine 
for much higher pressures—1000 lb. to 1200 lb. per square 
inch—and is intended for filling the reservoirs used for starting 
Diesel engines. The introduction of the machines described in 
Leaflet. No. 69 has led to a demand in other fields. These ma- 
chines have been found very useful in private and public 
garages, where they are employed for pumping up motor tires, 
and they may be used for many other purposes involving small 
quantities.of air at pressures up to 250 Ib. per square inch, 
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RADIAL DRILLING MACHINE FOR ORDNANCE 
WORK. 

In the accompanying engraving we illustrate a radial 
drilling, boring, tapping, studding, &c., machine which 
has recently been supplied by William Asquith, Limited, 
of Halifax, to a large British ordnance works. The 
machine, while conforming generally to the Asquith type, 
contains several improved features in its design. Chief 
of these improvements is the addition of treble gearing 
on the saddle. The machine is driven by a constant-speed 
electric motor, which is coupled through a friction clutch 
to a gear-box at the base of the column. This box gives 
six changes, which, when the single gearing on the saddle 
is in use, result in spindle speeds of 400, 320, 256, 204, 168 
and 136 revolutions per minute. With the double gearing 
in use these spindle speeds are quartered, that is, the 
range from 100 to 34 revolutions per minute is covered. 
The treble gearing, again, divides the spindle speeds by 
four, so that the totai range covered is from 400 to 83 
revolutions per minute. The lower speeds are suitable 
for heavy boring and facing and for large diameter lapping, 
trepanning, &c. The top speeds are suitable for high- 
speed drilling. 

A fine hand radius motion can be given to the arm for 
adjusting purposes by means of a hand wheel on the 
saddle. This hand wheel works through worm and bevel 
gearing on to a pinion meshing with a toothed ring 
surrounding the column pedestal. The gearing can be 
quickly disconnected to permit the arm to be slewed round 
through large angles. 

The drilling spindle is provided with ball bearings and 
with double ball thrust washers, which can take the thrust 
in either direction, that is, during drilling and such-like 
operations, when the thrust is upward, and during under- 
cutting, when the direction is reversed. A friction clutch 
is provided on the saddle for reversing the direction of 
rotation of the spindle, as is required for withdrawing 
taps and for studding operations. 

Six rates of self-acting feed are provided for each spindle 
speed. The feed change gear is all accommodated on the 
saddle and is controlled by a friction arrangement. The 
self-acting feed can be stopped at any desired point by 
means of automatic trips. A hand feed motion and a 
quick hand adjustment are also provided for the spindle. 
The total vertical feed traverse amounts to 18in. The 
saddle can be traversed by hand along the arm from a 
minimum radius of 2ft. lin. to a maximum of 6ft. 

The radial arm is supported on a strong cylindrical 
sleeve surrounding the central pillar and rotatable round 
it on ball and roller bearings. The arm can be raised 
on the sleeve to give a maximum height between the 
base-plate and the spindle nose of 6ft. lin. The minimum 
height is 3ft. 3in. The elevation of the arm is accom- 
plished by power controlled from a point near the base 
of the sleeve. To give the requisite rigidity the arm can 
be clamped to the sleeve and the sleeve to the pillar. 








THE SMITHY BRIDGE COLLISION. 


CoLoneEt Druitt’s report to the Board of Trade on the 
collision of March 18th at Smithy Bridge on the Lan- 
eashire and Yorkshire Railway was issued last week. In 
this case an express from Leeds and Bradford to Fleetwood 
ran into an empty stock train. Three passengers and the 
driver of the express were killed outright or died of their 
injuries. 

The weather was and had been very stormy, and owing to 
fallen snow preventing the working of some points at Roch- 
dale, the empty stock train which arrived at the East 
box, Smithy Bridge, at 8.27 p.m., was held up there by a 





According to the evidence 


slow passenger train in front. 
of the men in the two signal boxes at Littleborough, the 
drifting snow was not sufficient to obscure the signal 


lamps, though, no doubt, they would not be visible 
at any distance. The driver of the stock train said 
that he could see all the signals but with difficulty. Colonel 


Druitt therefore says that, ‘‘ it can only be concluded that 
for some unknown reason the driver of the Fleetwood 
express failed to observe the signals at Littleborough 
Station and Littleborough West boxes at all,and so ran 
at high speed right through that block section and into 
the section to Smithy Bridge East and probably suddenly 
saw the tail light of the standing train when only a short 
distance away from it.” 

Colonel Druitt also deals in his report with the question 
as to whether “ Fog Block”’ should not have been in opera- 
tion. This is a regulation that says that during falling 
snow, until the fog-signalmen arrive at their posts, the 
is-line-clear block signal must not be ‘‘accepted”’ until 
the train-out-of-section block signa] for the previous train 
has been received from the box in advance. The evidence 
of the signalmen concerned shows, however, that the snow 
did not sufficiently interfere with the view of the signals. 
The Board of Trade officer evidently accepted this testi- 
mony,as he passes no criticism thereon. He, however, 
considers that the man at Littleborough West failed in his 
duty in not putting an emergency detonator on the rail. 
This he could do without leaving the box. The levers 
for actuating the detonator are painted in red and white 
stripes, soas to be easily distinguished by the signalmen, 
and Colonel Druitt says, ‘‘In a case like this, with the 
section ahead blocked and with driving snow, the detonator 
should certainly have been in position on the up line all 
the time the signals were at danger.” 

The report concludes with a recommendation as to cab 
signals “for giving a driver an unmistakable warning as 
to the position—i.e., the condition—of the distant signal 
when he passes it.’”’ The Lancashire and Yorkshire 
Company is experimenting with automatic devices of more 
than one kind, and “it is to be hoped that the difficulties 
attending the fitting up of such a device will be success- 
fully overcome and that the trials will result in a satis- 
factory form of device being adopted for this purpose.” 








SOUND STEEL INGOTS AND RAILS.* 
By Sir ROBERT A. HADFIELD, F.RS. (London), and Dr. 
GEORGE K. BURGESS (Bureau of Standards, Washi: gton). 


Introduction.—It was thought by Director Stratton, of the 
Bureau of Standards, Washington, and the present authors 
to be of sufficient interest and importance, as a further contri- 
bution to this subject, to compare the properties of rails rolled 
in one mill, according to American practice, from several types 
of ingot of substantially the same chemical composition, but 
cast by several processes, and to compare in considerable detail 
the properties of a number of ingots manufactured by the special 
feeding process of one of the authors, and one ingot of the usual 
type for rolling into rails. We are indebted to Mr. Wood, 
president of the Maryland Steel Company, who made this 
investigation possible by kindly placing this rail mill at our 
disposal. The reason for selecting “rails” to illustrate the 
application of the system was that one of the authors had been 
investigating in America the character of certain types of ingots 
and rails. It was therefore thought that the present oppor- 
tunity was a particularly suitable one to obtain a comparison 
between rails from somewhat imperfect ingots produced in the 
ordinary manner, and from ingots in which the material dealt 
with was free from blow-holes, piping and segregation. The 
ordinary piped ingot is unsound and unsuitable for rolling into 
rails for over half its length, whereas the ingot cast by the feeding 
method is sound throughout the whole of its length. Inspection 
indicates that a discard of 50 per cent. would be necessary for 
the ordinary ingot, but only about 10 per cent. in the case of 
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the Hadfield ingot ; that is, there would be practically no discard 
below the feeding head, A sulphur print taken of one-half 
face of the Hadfield ingot indicates very uniform distribution 
of the constituents in the metal, and practically freedom from, 
segregation, As would be expected, the comparison jngot 
with its pronounced pipe shows marked segregation of carbon 
phosphorus and sulphur in the piped region to a depth of 25 per 
cent. from the top of the ingot, and other regions of somewhat 
varying composition. The manganese shows but slight secre. 
gation anywhere. This examination shows the overwhel:ing 
superiority of the ingots cast by the feeding process, such invots 
being physically sound and uniform throughout, also free troy, 
segregation. Drop tests on the rails from the Hadfield in voty 
show a high degree of uniformity of resistance to shock, ‘Po 
web, which is usually the part consisting of the poorest material, 
is practically uniform in the case of the Hadfield ingots with the 
remainder of the section. 

Classification and Manufacture of Ingots.—Of the ingots ised 
in this investigation there were eight made in Sheffield, and 
furnished by one of us ; also an ingot made and furnished 1 an 
American steel company, as a comparison ingot, and supposed 
to represent the usual type of ingot from which rails are mace, 
Ten ingots were used. Four were cast large end up and fed by 
the Hadfield method in the usual manner with charcoal, t}e 


blast being continued until the molten steel had set on thy top 
of the head, say, varying from 20 min. to 40 min. To three of 


these four ingots, ordinary rail steel was added 0.1 per cit, 
of aluminium, and 0.125 per cent. was added to the fourth, a 
nickel-chromium ingot. For the sake of comparison, there \ ere 
also included two ingots, cast with the small end up, and fed 
by the feeding method; three ingots not fed, two of piping 
steel and one of rising or ‘* unsound ”’ steel. 

Examination of Split Ingots.—At the Pittsburgh Laboratory 
of the Bureau of Standards two of the ingots were sawn in hial\«s 

one Hadfield ingot of the specially fed type cast large end 
and the comparison ingot from an American mill. That theie 
is an exceedingly uniform distribution of the constituent. in 
ingots made by the Hadfield method is evident. It is evidest 
that there is freedom from appreciable segregation over 95 j. 1 
cent. or more of the Hadfield ingot, which is also entirely tr « 
from piping or blow-holes, and is sound throughout. The co. - 
parison ingot, as would be usually expected with its pronounced 
pipe, shows marked segregation of carbon, phosphorus «iil 
sulphur in the piped region to a depth of 25 per cent. from t\ 
top, and other regions of somewhat varying composition. ‘I'|, 
comparison ingot, if rolled into rails, should have about a 
50 per cent. discard, as shown from the visual examination, 
while the whole of the Hadfield ingot below the feeding head 
would be available. It has been shown by Dr. Stead, M: 
Talbot and others that an ingot of the ordinary type, such as 
the comparison ingot No. 10, may be somewhat inproved «s 
regards internal pipe by cogging while the centre is still fluid. 
This was referred to in the discussion on the paper by one of 1: 
Nevertheless, it is doubtful whether this treatment can |e 
entirely relied upon, and in any case there are always eviden: 
of segregation in the raw material. It is also stated by rail 
manufacturers, with what correctness we do not know, that 
such an ingot as the American, which is never allowed to become 
cold, may heal up in the interior during cogging, at least partial!y, 
whereas an ingot allowed to become cold will not, in general, 
weld together. Probably in no case will perfectly sound materi:! 
be obtained—that is, if the original ingot is unsound, It woul: 
also appear safe to say that any surface which has been ex poseil 
to the air will not weld satisfactorily. Although an ordinary 
ingot may be undoubtedly improved over its condition as cast, 
nevertheless it would appear that considerable uncertainty 
always exists as to the actual final condition of such an ingot, 
The advantage of the special feeding process for ingots cust 
large end up consists in the certainty every time of producing an 
ingot free from pipe, blow-holes and marked segregation if 
sound piping steel has been used. It is, of course, evident that 
the securing of a completely solid ingot of uniform properties 
throughout its interior is in itself not sufficient to ensure the 
entire soundness of the resuiting product, such as rails, rolled 
from such an ingot. For example, there are surface defects 
which may be present on the ingot ; and the operations of re- 
heating, blooming and rolling may readily introduce serious 
imperfections. Nevertheless, in the Hadfield ingots the material 
is in the first case absolutely sound and free from blow-hok 
Therefore the liability to such imperfections is much less. 
Not only are the qualities of the ingot improved, but these 
at once make themselves felt in the superior product obtained 
after rolling and forging. For example, when producing billets 
from ordinary ingots to be used for projectiles—that is, from 
ingots not cast by the sound method-—it was found that there 
was no less than 6.2 per cent.of waster projectiles, owing to 
defects due to flaws and roaks, and arising from defects 01 
unsoundness in the original ingots. In exactly the same clas 
of article produced from ingots made from sound steel and 
properly fed by the method described in this paper, the total 
quantity of wasters reported was reduced to the figure of 1.4 
per cent.; that is, wasters through seams, roaks and other 
causes were reduced from 6.2 to 1.4 per cent., a reduction of 
no less than 4.8 per cent. 

General Conclusions.—_In all, nine ingots were used in this 
investigation, eight furnished by one of us, all but one of which 
had approximately the same chemical composition. The 
examination of the split ingots shows the great superiority of 
casting large end up and feeding by the — process, such an 
ingot being physically sound and uniform throughout and 
practically free from chemical segregation. The examination 
of the rails shows that for ingots cast by the Hadfield proces-, 
those cast large end up will give rails of uniform quality free 
from internal flaws of all kinds; those cast small end up may 
show a soft region in the web of the A rail, but are otherwise 
sound. Those cast in the ordinary manner from piping or 
otherwise unsound steel may or may not give sound rails depend - 
ing upon the condition of the steel. In addition to the certainty 
of producing all sound rails by the special feeding process from 
ingots cast large end up, there is a great saving in metal and a 
consequent increase in percentage of sound ingot available for 
rails—in these experiments an average of 90 per cent. for 
ingots 2, 3, 4, as compared with about 50 per cent. for the 
piping ingot and an uncertain amount from the rising type. 
The physical and chemical tests to which rails or rail steel are 
usually subjected do not appear to give an adequate measure ot 
the quality of rails, For example, the results of the tensile and 
drop tests and chemical analyses would not separate the sound 
from all the unsound rails here examined. The metallographic 
examination is a valuable aid in determining the quality of the 
finished rails. The question may be asked, Is it not worth while 
to use in the manufacture of rails only sound steel which is cast 
and rolled in such a manner as to make practically every rail a 
sound and safe one? We believe this can be done without 
excessive cost. One of the authors was recently present at the 
casting of ingots by this system from a 16-ton heat, the fluid 
steel being poured into twenty-one 1 lin. ingots, the time occupied 
being about fifteen to twenty minutes. By means of patching, 
the sand tops in this system can be used several times, in some 
cases three or even four times. It will be seen that no more 
time is required for the casting operation than for heats of 
steel poured into ingots made in the ordinary manner. The 
sand heads are produced very cheaply. The air blast attach- 
ment is fixed in the casting pit, and an ordinary labourer in a 
few seconds placed them in position for operating the blast 
on the upper portion of the ingot and sand head, after this is 
filled with fluid steel from the ladle. The whole cost, including 





the labour, is probably from Is. 6d. to 2s. per ton. 


+ “ Methods of Producing Sound Ingots,” Journal of the Iron and 
Steel Institute, 1912, No. z 
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NOTE ON THE HEATING OF AN OPEN-HEARTH 
FURNACE BY MEANS OF TAR.* 
By A. GREINER, D.Sc. (P e ident). 

1\ the month of May last year, when I presented to the 
members of the Institute a note on the by-products of modern 
mevallurgy and dwelt on their actual or prospective utilisation, 
J was far from foreseeing the unhappy circumstances—such 
as those from which we are all suffering at the present moment 

which would compel the Cockerill Company to face the 
solution of a fresh problem of this nature. After the total 
stoppage of the works entailed by the foreign occupation, and 
once the preliminary period of disorganisation had passed, it 
appeared to us that we had a pressing duty before us—that of 
helping the working-class population around us to the utmost 
extent of our power to earn its livelihood. For this reason 1 
decided at once to undertake the manufacture of a portion of 
the orders we carried on our books, so far as circumstances 
would allow. The steel works were thus compelled to contem- 
plute the necessity of relighting an open-hearth furnace. Our 
re-orves of gas coal had been speedily exhausted ; the only 
battery of coke ovens which was working was unable to furnish 
us with gas, of which it was itself in pressing need ; the importa- 
tion of British coal was impossible, and, as a matter of fact, we 
fell the need of freeing ourselves from the long-established 
dependence of the works upon foreign: countries as regards the 
supply of gas coal. There remained, as our sole resource, the 
tur from the coke ovens, 

| had quoted last year some figures relating to the use of 
this fuel at the Gary Works in the United States ; that which 
others had succeeded in doing we likewise wished to do. Indeed, 
even as far back as last summer, experiments had been under- 
tuken for heating by tar the little 12-ton furnace kept for our 
experiments, which had already been modified for the purpose 
of utilising coke oven gas. With this furnace the members of 
the Institute are already familiar.t These earlier experiments 
were carried out by employing injectors of a very rough kind, 
which were led in, one at each end of the furnace, in the axis 
of the port of delivery of the coke oven gas. An arrangement 
of this description allowed us, in the event of delay or stoppage, 
to have recourse, without loss of time, to the older form of 
fuel, which always remained available. Indeed, as a matter of 
fact, during this experimental _ I am compelled to admit 
that the inconveniences arising from the use of tar were numerous 
and we only succeeded in finishing a few of the charges com- 
menced with this fuel, without being compelled to fall back on 
the earlier method of heating. So much was this so, that when 
we found ourselves brought to a standstill for want of the coal 
which might have been used to feed some other furnace, the 
problem was a long way from having been solved. 

Nevertheless, the stimulus of need, added to the satisfaction 
that we promised ourselves at being able to do without foreign 
coal, decided us to employ this mode of heating, by hook or by 
crook, It is not my intention to describe here the details of 
au installation so often modified, and still less the succession of 
set-backs which neither rebuffed nor discouraged the engineer, 
Mr. Bourgy, who was in charge of the open-hearth furnace. 
1 will confine myself to saying that not a single charge was lost. 
On the contrary, experience, even when unhappy, being a 
fruitful lesson, we arrived by successive modifications at furnish- 
ing this experimental furnace with sufficiently reliable appli- 
ances which have enabled me to-day to put before you a few 
figures resulting from practice that has become truly commercial. 

These results relate to a campaign of ten weeks’ work, from 
January 10th to March 20th, 1915, undertaken in the furnace 
after repairs, and during which, apart from the intervention 
of Sunday, the only stoppage of work resulted from a delay 
in the deliveries of fuel—a detail which it is not always possible 
to control. Owing to various circumstances, the furnace was 
stopped at the end of ten weeks after having produced, in 215 
charges, a total of 1986 tons of steel of varying composition. 

In the present arrangement the tar is delivered to the sprayers 

one only in each burner—with a regular feed and under a 
uniform pressure of half an atmosphere. It is sprayed by means 
of air compressed at about three atmospheres. The hot air of 
combustion is admitted above the injector through the existing 
port, inclined at an angle of 45 deg. The average consumption of 
tar throughout the whole campaign has been 133 kilos. (300 lb.) 
per ton of steel, including in this figure the amounts required 
for lighting up and for heating during stoppages. On the other 
hand, with an uninterrupted run, this average falls to 115 kilos. 
(250 Ib.) per ton of steel. The average weight of the charges 
had to be diminished in order to avoid any deflection of the jet 
of flame issuing from the pulveriser towards the crown of the 
furnace. Nevertheless, several charges of 15 tons have been 
worked successfully without any other inconvenience than a 
proportionately longer working time. The proportion of pig 
iron found necessary in the charge rose to 28 per cent. 

I may add that, after these 215 charges, the furnace is still 
in an excellent working condition. The roof appears even less 
damaged than after a similar campaign with coke oven gas ; 
only the chambers became encrusted. The bricks of the checker 
work became covered with a carbonaceous substance, and it 
will be necessary to devise some means of remedying this in- 
convenience, I wish to add that as a sequel to the satisfactory 
results we are obtaining, we have built a new furnace of 25 tons 
capacity, furnished with appliances completely modified for 
the purpose of the exclusive utilisation of tar as a fuel. This 
new furnace has been in operation since the beginning of April, 
and I hope that before the publication of the Journal I shall 
be able to give the results of fresh experience relating to it. 

The following table affords a comparison of the different 
results of experiments obtained with this same small 12-ton 
furnace when working, as originally, with producer gas ; with 
coke oven gas—after a modification of the chambers and of the 
burners—and, finally, when using tar, and without any further 
modification than the addition of the pulverisers : 








Heated Cold coke-oven Tar 
producer gas gas not ie 
+ hot air. + hot air. : . 
Tonnage produced during 
campaign An oh we 2624 T. 3516 T. 1986.5 T. 
Average Tail ly production 3y T. 48 38 T. 
Average proportion of pig 
iron percharge .. .. 31 per cent. 2L percent. | 25 per cent. 
\verage waste .. .. . 5.5 per cent. 4 percent. | 4.8 per cent. 
Fuel consumption per {| 300 kys. 280 cub. met.! | 115 kgs. 
ton ofsteel .. .. | (650 Ib.) (9800 cub. ft. | — (250 Ib.) 
Cust of heating per tonj; 8.40 francs 4.20 francs. | 4.60 franes 
of steel? .. .. .. (6s. 9d.) (8s. 4d.) (3s. 8d.) 


' This figure is difficult to determine accurately. 

* This is based on the following :-— 
1 ton of gas cowl, including cost of gasification, costs 28 francs (£1 2s.). 
1 cubic metre of coke-oven gas costs 1.5 centime (0. 15d.). 
1 ton of tar costs 40 frances (£1 12s.). 








Contracts.—The Monometer Manufacturing Company, 
Limited, Birmingham, informs us that it has received orders 
from the India-rubber, Gutta-percha and Telegraph Works, 
Silvertown, for tin and hardening furnaces ; from the British 
Insulated and Helsby Cables, Limited, Prescot, cable furnaces ; 
from Messrs. Parsons for Admiralty bearing metals; from 
Nestlé’s and Anglo-Swiss Condensed Milk Company, Tutbury, 
for solder melting furnaces ; from the Coventry Premier, Limited, 
and the Acton Metal Company for aluminium furnaces. 


* Tron and Steel Institute. = 
T Journal of the Lron and Steel Institute, 1013. No IL., page 93. 


BRITISH PATENT SPECIFICATIONS. 


When an tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.U., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

tance of the plete Specificati 
Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 











INTERNAL COMBUSTION ENGINES. 


9355. April 15th, 1914.—ImpRovEMENTSs IN INTERNAT Combus- 
TION Enoines, H. F. Fullagar, South Shore-road, Gates- 
head-on-Tyne. 

This is a Fullagar engine intended for. aeronautical purposes. 
It is of the same general type as the engine described in Tue 
ENGINEER of July 10th and 17th, 1914. It comprises two open- 
ended cylinders placed side by side—or several pairs of such 


a, 





cylinders—each with two pistons. The pistons are cross- 
connected. The pistons of the lower cylinder are connected each 
to a crank shaft. The two crank shafts are coupled together 
by a skew gear shaft or other means so as to act in phase, and 
each is provided with a propeller.—April 21st, 1915. 


24,068. December 15th, 1914.—Megans FoR CARBURETTING 
AIR AND ADMITTING IT TO THE CYLINDERS, A. E. L. Chorlton 
and F. H. Livens, both of Ruston, Proctor and Co., Limited, 
Sheaf Ironworks, Lincoln. 

This device aims at maintaining the charge of air and oil 
fuel at a constant temperature so as to ensure regular ignition 
at all loads. Incoming air enters at the base of the outer tube 
A and passes into the contracting-expanding annular inlet nozzle 
B. The inlet valve C closing the foot of the nozzle B has a thin 
cylindrical extension which, being heated by the combustion 
in the cylinder, forms a means of heating the charge as it flows 
past it. The first inlet valve D rides on the inlet valve spindle 
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and is controlled by a spring below it and a collar above it. It 
discharges the fuel into the passage B at the point where the 
area of this passage is least. A vaporiser E and an ignition tube 
F are provided. ‘The inlet valve is actuated by gravity when 
the lever G compresses the spring H. The governing of the 
engine is effected by closing the exhaust valve when the speed 
rises. This produces excess pressure in the cylinder and pre- 
vents the inlet valve C from falling. The inlet valve is thus 
preserved against unnecessary cooling arising from the governing. 
—April 21st, 1915. 


DYNAMOS AND MOTORS. 


8931. April 8th, 1914.—IMPROVEMENTS IN OR RELATING TO 
MAGNETOS AND OTHER ELectrric GENERATORS, Albert 
Keller-Dorian, of 3, Chemin Rampan, Lyons, France. 

This invention consists in constructing a magneso or other 
electric generator with a magnet of the horseshoe type having 
inwardly-directed pole pieces arranged to deflect the field so that 
the lines of force pass across an axis perpendicular to the limbs 
of the horseshoe and extend from one limb to the other, this 
being the axis about which the armature'rotates. In the 
drawings A designates a permanent magnet and B the coil of 

the armature, the armature being provided with trunnions C, 

which have bearings in the limbs of the magnet. To the inner 

faces of the magnet limbs are fixed pole pieces D, each of which 
comprises a flat part screwed to the magnet, and a segmental 
cylindrical part perpendicular to the flat part, partially surround- 
ing the coil. The two pole pieces are similar in shape, but are 
arranged inversely in such a way that the parts surrounding 
the coil are diametrically opposite each other. The segmental 








parts of the pole pieces may be connected to one another by 


non-magnetic pieces so as to form a complete cylinder surround- 
ing the armature, which revolves between the pole pieces. ‘The 
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arrangement shown has been found to give very good results.— 

April 21st, 1915. 

9726. April 20th, 1914.—IMPROVEMENTS IN OR RELATING TO 
THE CoNTROL oF ELecrric FAN Morors, Sidney George 
Jones, Frank Ernest Wilson, and Walter Arnold Shepherd, 
all of 17, Seaton-street, N.W. 

The object of this invention is to combine with an electric 
fan motor a system of control which will enable the speed of 
the motor automatically to change from slow to high speed and 
then in the same manner to return to the low speed and so on, 
so that instead of a fixed volume of air being displaced by the 
blades of the fan the air displacement varies according to the 
speed of the motor. The accompanying drawings show a form 
of thermo-electric shunt resistance control which could easily 
be mounted inside the motor or base of the fan. A is a frame 
made of metal or other suitable material, which is provided with 
contacts B! and B*, which are insulated from the frame by 
insulating pieces C! and C*, and to which the main circuit is 
connected. Between the limbs of the frame A is provided a 
piece of metal or other suitable material D, on which is wound 
a length of resistance wire. One end of the resistance wire 
is connected to the contact B! and the other end to the contact 
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B2, the two contacts being apart when the device is at rest. 
When the apparatus is placed in the circuit of an electric motor 
the current flows through the resistance wire, which is of a 
capacity sufficient to reduce the strength of the current to such 
an extent that it will not start the motor, and heats the piece 
of metal D between the limbs of the frame A; the heating of 
this piece of metal causes it to expand, thereby causing the 
contacts B! and B? to move towards each other until they 
touch, when the current, instead of flowing through the resist- 
ance wire, flows through the two contacts which have become 
bridged together. As no current is now flowing through the 
resistance wire, the piece of metal D cools down, and in con- 
tracting breaks the completed main circuit between the con- 
tacts B' and B?*, and the current then flows again through the 
resistance wire, and so on. The supply of current to the motor 
is thus continually automatically weakened and strengthened, 
thus causing the motor to have a periodically varying speed. 
Another method of closing and opening the circuit is also 
described. In this case a centrifugal governor is used.—April 
21st, 1915. 


MEASURING AND TESTING INSTRUMENTS. 


13,776. June 6th, 1914.—LiNnEAR ACCELEROMETER FOR UsE 
IN ArrcraFt, The Cambridge Scientific Instrument Com- 
pany, Limited, Cambridge, and H. Darwin, The Orchard, 
Huntington-road, Cambridge. 

The action of this instrument depends upon the inertia of a 
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weight A held between arms B(C which spring from a sleeve D. 
This sleeve is hollow and contains a fine rod acting as a torsion 
spring. ‘The lower end of this rod is fixed rigidly in the bracket 
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KE. The upper end is provided with a ball bearing held in the 
bracket F. The upper end of the sleeve D is pinned at G to 
the enlarged head of the torsion rod. The lower end of the 
sleeve is provided with a ball bearing surrounding the torsion rod. 
To damp vibrations the sleeve D has a lug H, to which is fixed 
a rod J, which terminates in a disc situated within. a liquid 
dashpot K. The arm B is extended and carries a pencil L, 
which records its movements on a reel of paper drawn by clock- 
work over the drum M._N is a lock for putting the instrument 
out of action and P is a pencil operated, say, by Bowden wire, 
by the pilot when he wishes to record the occurrence of any 
sudden movement of his craft.—April 21st, 1915. 


SWITCHGEAR. 


20,131. April 15th, 1915.—-IMPROVEMENTs IN RuHEostats, The 
Igranic Electric Company, Limited, of 147, Queen Victoria- 
street, London. 

The rheostat is of the disc type, particularly applicable to 

theatre dimmers. It comprises an insulating circular base A, 

preferably of soap-stone, in which is embedded a resistance and 

a circular series of contacts B. It has a duplex lever C movable 

over the contacts. It is the object of the invention entirely to 

eliminate the necessity for metallic casings, a peripheral band 

D serving all of the purposes of the casing and also other pur- 

poses, such as an attachment to a support, for example. The 

band D is preferably formed in two parts X and Y. Each of 
the sections X and Y is provided at opposite ends with radial 
lugs or ears E and F. Bolts G and H pass through the lugs of 
one section and thread the lugs of the other section. In order 
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that the band may afford better support to the insulating base 
it is provided with annular flanges K to engage the opposite 
faces of the base, thereby preventing lateral displacement 
thereof. Further, for the same purposes the edges of the base 
A are bevelled as indicated at L, and the flanges K of the band 
are provided with converging inner faces M engaging the 
bevelled edges of the base. This ensures a tight grip of the band 
on the base by wedging action. Another object of the invention 
where the rheostat is provided with peripheral terminals, such 
as the terminals N and O, is to provide the band with a peripheral 
opening P to receive the terminals and to widen the flanges K 
and L at the sides of this opening, as shown at Q. The widened 
flanges therefore reinforce the band contiguous to the opening. 
Several other objects of the invention are given.—April 21st, 
1913. 


PUMPING AND BLOWING MACHINERY. 


6257. March 12th, 1914.-HyprauLic MEANS FoR CoMPREs- 
stnG Gases, Drysdale and Co., Limited, and K. Gauldie, 
Bon Accord Works, Yoker, Glasgow. 

A supply of water is delivered at high velocity from a pump 
into the branch A, and is broken up, say, for example, into a 
series of jets by a group of small nozzles B. These jets aspirate 
air in through the branch C. The mixed water and air then 
flow down a fairly long tube D of uniform bore. An annular 
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nozzle E surrounds the end of this tube, and to this nozzle a 
secondary supply of water at low pressure is led by way of the 
branch F. This secondary supply mingles with the primary 
supply and its entrained air and forms a coalesced stream, 
which is ejected through the expanding branch G with a velocity 
which may be only slightly in excess of that required for self- 
ejection.—A pril 21st, 1915. 


ORDNANCE AND ARMOUR. 


20,564. October 5th, 1914.—IMPpROVEMENTS IN TORPEDOES, 
Mines, &c., A. Andersson, 3, Torstensonsgatan, Stockholm, 
Sweden, and Thor Carlander, 98, Hungsgatan, Gothenburg; 
Sweden. 


mined depths. A is the explosive chamber. B is a chamber 
containing & spring motor CC, This motor transmits power 
through gear wheels E F GH on to a rack J formed at one end 
of a rod K, the other end of which works the bellows L. ‘The 
wheels G H are carried on a member M pivoted at one end on 
the spindle of the wheels E F and connected at the other end to 
the rod of a hydrostat N. The wheel H drives a wheel P, to 
which an adjustable air brake Q is attached. When the mine 
is to be set the bellows L are closed and the motor C wound up. 
A catch R on one of the air brake vanes engages a stop 8 and 
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keeps the motor from running down. When the mine has 
descended to a certain depth the hydrostat N releases this catch 
and forces the wheel H to engage the rack J. 
expands the bellows L, thereby increasing the volume of the 
mine and causing it to cease sinking and later to rise. The 
hydrostat then releases the motor once more and the pressure 
of the water on the bellows closes these and causes the mine to 
sink again.— April 21st, 1915. 


MINES AND METALS. 


York-street, Jarrow-on-Tyne, and J. Calderwood, Primrose 

Villa, South Bank, Yorkshire. 
The central ore shaft A is smaller in diameter at its lower end 
than the hearth B, and at some point less than half-way up it 
widens out at a rate and to an extent best suited for the particular 
class of ore being dealt with. Fuel shafts C surround the lower 
portion, each of which opens into the combustion space directly 
above a tuyere D. The fuel shafts are provided with sheet 
metal charging tubes E, the conductivity of which helps to keep 
the fuel cool. Holes F in the partition walls unite the top 
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portions of the fuel shafts, while a pipe G admits cooling air 
to one of them and so to them all. Particulars as to certain 
essential sizes and proportions are given in the specification, as 
well as details concerning the mode of starting up and running 
the furnace. It is claimed that the fuel arrives above the 
combustion zone undecomposed and relatively cold, and that 
the gases flowing up the central shaft are sufficiently cooled to 
prevent the premature fusion of the ore and flux with the con- 
sequent formation of “ scaffolds.’”’ The temperature, however, 
is sufficient to effect the reduction of iron oxides.—-April 21st, 
915. 








LAUNCHES AND TRIAL TRIPS. 


Swan River, steel screw steamer; built by Irvine's Ship- 
building and Dry Docks Company, Limited ; to the order of 
Furness, Withy and Co., Limited, for the British Empire Steam 
Navigation Company, Limited, of London ; dimensions, 400ft. 
by 52ft. by 29ft. 6in.; to carry 8000 tons on a light draught ; 
engines, triple-expansion, 25in., 40in. and 68in. by 48in. stroke, 
ressure 180 lb. per square inch ; constructed by Richardsons, 

Jestgarth and Co., Limited ; recently completed. 

LEITRIM, steel steamer; built by Sir Raylton Dixon and Co., 
Limited ; dimensions, 470ft. by 60ft. by 3lft. 4in.; to carry 
10,500 tons cargo ; engines, twin-screw geared turbines ; con- 
structed by Richardsons, Westgarth and Co., Limited ; launch, 
April 29th. 

Hvronian, twin-screw steamer ; built by David and William 
Henderson and Co., Limited ; to the order of Frederick Leyland 
and Co., Limited, of Liverpool ; dimensions, 491ft. by 58ft. 3in. 
by 32ft. 3in.; to carry cargo; engines, two sets quadruple- 
expansion, 22}in., 32}in., 47m. and 67in. by 48in. stroke, pres- 
sure 215 Ib. per square inch ; constructed by D. and W. Hender- 





This is a mine designed to oscillate between certain predeter- 


The motor thus | 


9939. July 4th, 1914.—Buast Furnace, R. Wright, 122, | 


THE ACQUISITION OF ENEMY PATENT RIGHTs, 

The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patenis— 
which right, when acquired, can be retained after the war 
and is specially compiled for Tur ENGINEER by Lewis Win. 
Goold, Chartered Patent Agent, 5, Corporation-str 1, 
Birmingham. It is desirable in the first instance to obluin 
the latest particulars upon the Patents Register. If wvy 
patent listed has been assigned to a non-enemy propriviur 
the law does not apply. 


On each of two of the patents given below £56 and on coh 
of the remainder £45 have been paid in renewal fees. 


No. 24,411/05.—-Internal combustion engines. Liquid f\«| 
is forced into the combustion chamber by a spring-contro!!«| 
or fluid-actuated plunger, when the port communicating wit), 
the cylinder is opened by a cam-operated needle valve. After 
the closing of the valve, fuel is forced by a pump through t} 
inlet pipe into the passages communicating with the eylind«1 
inlet port, the fuel entering the passages against the resista:, 
of the plunger, which returns, upon the opening of the val) 
and forces the fuel into the combustion chamber.—Brandstett«:, 
G., Austria. 

No, 24,516/05.—-Linotype machines. The life of the matri: 
| for linotype machines is lengthened by providing each matrix 

with two or more identical characters, or one, preferably t)y 
middle character, may be of different style not ordinarily use|. 
| Mayer, J., and Muehleisen, C., Berlin, N. 

|, No. 24,866/05.—Matches. Relates to an automatic mate- 
| making machine in which match splints are brought inte: 
| mittently over a dipping bar, which reciprocates in and out «1 
| a trough containing the igniting com sition. Czerweny, I. 
| 











(proprietor of K.K. priv. Zundwaarenfabrik Fl. Pojatzi and Co. ), 
Austria. 

No. 24,872/05.—Mixing gases and liquids. For saturatiny 
liquids with gases, a jet of liquid from a nozzle is directed into « 
| mixing vessel supplied with gas through an inlet. The form oi 
the vessel is such that the jet causes movement in the whol: 
body of liquid in the vessel, currents being formed down the 
centre and up the sides. The breaking of the jet after leaviny 
the nozzle causes it to carry bubbles of gas into the liquid. 
Malmendier, C., and Stuhler, M., Germany. 

No. 24,926 /05.—-Envelopes ; paper bags. Relates to improve 
ments in machines of the type described, in which paper blank-~ 
are gummed and folded into envelopes or bags by means of 
successive pairs of rollers. Spannuth, W., Bunnebier, M., and 
Dunnebier, M. R., Germany. 

No. 25,147/05.—-Dynamo-electric machines ; motors, con- 
trolling. Relates to a method of controlling alternating-current 
asynchronous motors, and consists in mounting on the rotor 
shaft a direct-current motor, which is supplied with current 
from a rotary converter, the alternating-current side of which 
is connected to the secondary of the asynchronous motor. 
Elektrizitats-Akt.-Ges. vorm. W. Lahmeyer and Co., Germany. 
Dated December 2nd, 1904. 

No. 25,351/05.—Printing presses. Relates to machines in 
which an impression cylinder travels over a stationary flat type 
bed, and consists chiefly in adjusting the height of the bed by 
means of inclined planes. Holzle, F. X., Germany. Dated 
| May 29th, 1905. 
| No. 25,596/05.—Mixing air and gases. Air and gases to be 

mixed and delivered to the service by a suction apparatus are 
| brought to the same pressure and then mixed before passing 
| to the suction apparatus. This may be effected by passing 
| them through two drums like gas meters, connected together 
| and driven by the pressure of the gas. The gas may be brought 
to a constant pressure by means of a regulator of known form 
| before passing to the drum, or it may be brought to atmospheric 
pressure and the drums dispensed with., Selas Ges., Berlin. 

No, 26,170/05.—Treating ores. In a process for the balling 
together of dusty or pulverulent ores, the ores are treated in a 
rotary furnace with a pointed gas flame. The gas is supplied 
to the flame under pressure so that the shape of the flame may be 
varied, and the flame made oxidising or reducing as desired. 
‘The ores are heated to at least 1000 deg. Cent., and iron ores are 
heated either without any addition at all or with such small 
quantities of added matter as will cause fusion to take place at 
a temperature not below 1000 deg. Cent. The shape of the 
flame enables the heat zone at the rear end of the furnace to be 
limited so that the material under treatment shall not become 
soft too soon and adhere to the sides of the furnace, Gold- 
schmid, J. E., Germany. Dated January 12th, 1905, 








| 





son and Co., Limited ; ran a satisfactory trial trip May 4th. 


No. 26,251/05.—Linotype machines. Relates to the distri- 
buting mechanism of machines having two magazines for different 
founts, and particularly to (1) means for separating the matrices 
of the two founts and (2) means for stopping the mechanism in 
the event of the jamming of a matrix. Albrecht, C. A., Berlin. 


No. 26,603/05.—Rolling metal tubes. In a mill for rolling 
tubes from solid blanks, and in which the pass between the in- 
clined rolls first diminishes and then increases, and the dia- 
meters of the rolls continually increase from the entering end 
of the pass, as in the mill described, the rolls are shaped so as 
to feed the work along at a’ speed inversely proportional to the 
cross-sectional area of the tube at any point. Elmore’s Metall 
Akt.-Ges., Germany. 

No. 27,152/05.--Dynaimo-electric machines ; field magnets. 
A field magnet or other core is built up of three layers of plates, 
the central layer of which consists of sheet iron stampings 
varnished or provided with paper insertions, the two outer 
layers being constituted by tinned iron stampings, which are 
fused together by heating so that solid end-plates are produced 
which can be easily machined without splitting. Porsche, F., 
and Lohner, L., Austria. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Hoffmann Manufacturing Company, Limited, of Chelms- 
ford, has opened offices at Victoria-buildings, 21, Grainger- 
street, Newcastle-on-Tyne. The offices will be under the 
control of Mr. T. P. Brady. ‘Telephone 3736 Central, and tele- 
graphic address ‘‘ Hoffmann, Newcastle-on-Tyne.” 


Mr. W. C. Carter, A.M. Inst. C.E., M.I.N.A., consulting 
engineer, has opened a branch office in Liverpool—12, Chapel- 
walks, South Castle-street—under the style of W. C. Carter and 
Moore, Limited. The new office will be under the management 
of the resident director, Mr. W. H. Moore, M.I.N.A., A.M. 
Inst, E.E. 
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BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No, XIII.* 
CSMENT MACHINERY AT THE ABERTHAW WORKS, &c 
No. II. 


To return now to the actual machinery at Aber- 
thaw. The broken stone as it comes from the two- 
jaw crushers falls on to two inclined band conveyors, 
\ hich take it up to the top and deposit it in the raw 
material silos. 
of ferro-conecrete, but Messrs. Newells have frequently 
supplied silos made of mild steel for a similar purpose. 
‘or the process of grinding the stone there are four 
wet ball mills and four wet tube mills. The broken 


stone is brought up by a conveyor from the storage | 


silos and is delivered into four mild steel bins arranged 
one over each of the ball mills. 


mills, but we may now give the following amplifica- 
of our former references. Newell’s improved feeders 
-onsist of a rotating table, the edge of which projects 
over the feed hopper of the ball mill. The table is 
revolved by means of bevel gearing from the main 


These silos are, as a fact, constructed | 


We have already | 
referred to the automatic means of feeding these | 


|as are also the inlet and the driving naves. The 
| drum shaft on which the mill rotates is of mild steel 
|and is 10in. in diameter in the largest part. The 
| feed of the mill is in the centre of one of the end-plates | 
through the hollow feeding nave. The outlet for the 
| ground material is through a series of grids formed 
|in the outlet end-plate, each grid being a separate 
| steel casting covering an aperture cut through the 
end-plate of the drums. The grinding balls are of 
| hardened forged steel, and their size varies from 
4in. to 5in. in diameter. The mills are driven 
by machine-moulded spur gearing, and the main 
bearings, which are lined with white metal, are 
provided with grease caps. The driving pulleys are 
8ft. in diameter and 22in. in the face. 

Along with the stone the necessary amount of 
water is fed into the mills, each of which is surrounded 
by a drip casing constructed of mild steel plates and 
angles, and is carried on a supporting structure con- 
sisting of rolled steel joists and channels. The whole 
arrangement is well shown in the engraving, in which 
will be seen the feed bins, the revolving feed tables, 
and the four ball mills, each immediately over its 
corresponding tube mill, to which the discharge 


small grits. The trunnion bearings of the mill are 
2lin. in diameter and 20in. long. They are babbited 
and water-cooled. Both the feeding and discharging 
are effected through the trunnions. 

On leaving the mills the slurry is found to be very 
finely ground, and when dried from 90 to 93 per cent. 
of the powder will pass through a 180 by 180 mesh 
sieve. It falls down into a trough, in which works 
a screw conveyor, which leads it to a sump, from 
which two slurry pumps take their suction. The 
mills are revolved by gearing, each mill having bolted 
to its end angle ring at the feeding end a heavy spur 
wheel, which is made in halves so as to permit of 
removal or repair without having to lift the tube 
from its bearings. With it meshes a cast steel 
shrouded pinion, which is carried on a mild steel 
shaft revolving in three bearings. This shaft is 
driven by belt from an electric motor, one motor 
driving a ball mill with its corresponding tube mill. 
The pulley required to drive the mill is 2lin. wide on 
the face. 5 

Messrs. Newells are prepared to supply tube mills 
for wet grinding in a large number of different sizes. 
First of all there are six diameters, these being 

















F.g. 74—NEWELL’S RAW 


shaft of the mill itself, and is surrounded by a casing. 
Over the centre of the revolving table is a vertically 
adjustable pipe connected to the feed bin overhead. 
The vertical height of this pipe can be varied. In 
its. lowest position its lower edge is close to the table, 
so that no material can escape ; in its highest position 
a quantity of stone in excess of that necessary for 
the full output of the mill can pass on to the table. 
The man in charge, therefore, has it in his power 
to arrange the quantity of feed to exactly the correct 
amount. The speed at which the table is revolved 
is slow, but it is high enough to permit of the material 
spreading over its surface. At the point where the 
table projects over the feed hopper of the mill a 
scraper is fixed, and is set at. such an angle that the 
stone on coming against it is directed into the hopper. 

The arrangement of the raw material grinding mill 
grinding house is shown in Fig. 74. The four wet ball 
mills are of the sieveless type and are 9ft. internal 
diameter by 6ft. long. The body of each mill consists 
of a mild steel weldless tube fin. thick, while the 
end-plates are of rolled steel ljin. thick. The end- 
plates are secured to the bodies by 5}in. by 44in. by 
fin. welded angle flanges and lin. rivets. 
round the internal circumference of the mill are 
chrome steel hunch-plates and the inner surfaces of 
the end-plates are also protected with chrome steel 
lining plates, the hunch-plates and end _ protecting 
plates being all held in position by bolts taken through 
to the outside. The feeding hopper is of cast steel, 

* No. XII. appeared May 14th. 


Arranged | 


MATERIAL WET GRINDING PLANT AT ABERTHAW CEMENT WORKS 


from the former flows by gravity. The ball mill is | designated as sizes 0, 1, A2, 2, 3 and 4. Then the 
designed to reduce the raw material to the size of | tubes in each of these can be made of varying lengths, 
grits, which is the size best suited for feeding the tube | and the different particulars are set out in the follow- 


mills. | ing table :— 





Table B. 
General particulars. Size 0. Size L Size A2. | Size 2. Size 3. Size 4. 
Diameter inside steel tube 3ft. 6in. 4ft. 4ft.. Gin. | 5ft. 5ft. 6in. | 6ft. 2in. 
Length inside steel tube dey ae ae ..| 12ft.-20ft. | 13ft.—20ft. | 13ft.—20ft. | 16ft.—26ft. | 2Oft.—26ft. | 2Oft.—26ft. 
Approximate brake horse-power required .. | 18-28 24-34 30-42 48-74 65-85 84-1i2 


It will thus be seen that a very large number of 
sizes and powers are available. As showing the 
nature of the weights involved, we may say that 
in the largest size—that at Aberthaw—the weight 
of the machine without its charge of pebbles is 
243 tons, while the charge of pebbles is 14 tons, 


The four tube mills are each formed of a welded 
steel body 27ft. long and 6ft. 2in. in diameter. The 
end covers, which are of cast steel and of the domed 
pattern, are provided with hollow trunnions and are | 
lined inside with manganese steel. The mills are 
divided into two chambers of unequal lengths. The | 
smaller chamber, which is at the feeding end, is lined | a total of 38} tons without taking account of the 
with corrugated grinding plates, and is loaded with | charge of slurry. We may add that in additon to 
hard steel balls. In it any large nibs which may have | wet tube mills, which are made with welded tubes 
passed through the ball mills are reduced to a size | all in one piece, Messrs. Newells are prepared to supply 
in which they are most efficiently dealt with in the | mills with built-up riveted tubes if desired. One of 
larger or final grinding portion of the mill. The | the latter with its driving gear is shown in Fig. 75. 
latter is lined with silex flint blocks and the grinding} The slurry pumps do not require much description. 
media are flint pebbles. The partition between | A view of a pair of them is shown in Fig. 76. They 
the two chambers is in the form of a grid with slots | are of the three-throw vertical type, with plungers 
only large enough to permit of the passage of quite | 8in. in diameter and 16in. stroke. Fach is self- 
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contained on a cast iron bed-plate and each is driven 
by belt through machine-cut double gearing. They 
receive their power from a motor through a counter- 
shaft, and fast-and-loose pulleys With hand wheel 
worked striking gear are provided. The three pump 
cylinders of each set are mounted on a rectangular 
pump box, to the bottom of which are attached three 
suction pipes, which are taken to the sump, each 
pipe having its non-return suction valve. The dis- 
charge is through delivery valves of the disc type 
into a chamber common to the three pump barrels, 
and the outlet from this chamber is fitted with a 
pendulum type of retaining valve. The pumps are 
very stoutly made and designed for working pressures 
up to 200 1b. on the square inch. A lever safety 
valve is attached to the pump box, which can be 


] 
| method of feeding the kilns, which was described in 
| detail in the general article on the works—see page 
| 426, ante—and so we come to the kilns themselves. 
| With regard to them we may say at the outset that 
| we have never anywhere seen a better pair of kilns. 
Both in construction and in mounting they are 
excellent examples of high-class engineering work, 
and would more than hold their own in competition 
with, any foreign-made kilns. British firms may 
have had to pass through troublous times in learning 
how to build rotary kilns successfully, but they have 
certainly acquired the requisite knowledge, and in 
this department as in the case of other branches of 
cement machinery they have already equalled, if, 
indeed, they have not gone ahead of their foreign 
‘rivals. The two kilns at Aberthaw are not the 














Fig. 75—RIVETED TUBE. MILL 


adjusted to suit the working pressure. As a matter 
of fact, the actual working pressure at Aberthaw is 
nothing like 200 lb. on the square inch. In lift alone, 
even to the doseage tanks, the maximum pressure is 
not a quarter of this, but with a substance like slurry 
it is best to be on the safe side and to provide plenty 
of margin. 

The delivery from the pumps is, it will be remem- 
bered, not ordinarily to the doseage tanks, but to the 
slurry mixers. The mechanical stirring mechanism, 
which was provided by Messrs. Newells, has already 
been fairly fully described in the account of the works. 
It may, however, be here repeated that a lattice 
girder, made up of heavy rolled steel joists and angles, 
and supported at its centre on a ball bearing so as to 
be free to revolve easily, carries depending from it 
four large skeleton paddles—two on each side of the 
central bearing. These paddles are made to revolve 
by gearing driven from an electric motor working on 
to a shaft running along the length of the girder, and 
the action of the paddles, which are separately rotated, 
is such that, owing to the consistency of the slurry, 

















Fig. 76—SLURRY PUMPS 


the girder, and with it the paddles, revolves slowly 
about the centre axis of the girder, the motion of the 
mixing apparatus as a whole being on the sun and 
planet principle. The pivot of the lattice girder 
rests on a pillar built up in the centre of the tank, and 
consists of a cast iron foundation plate on which is 
mounted a large ball bearing, protected from contact 
with the slurry, and provided with a cast iron hollow 
pillar or central sleeve secured at the top to the 
girder. The paddles are built up of rolled steel joists 
and angles, and each paddle revolves round its own 
mild steel centre shaft, which shaft is itself carried 
by suspension bearings attached to the main girder. 
The engravings—Fig. 64 ante and Fig. 78—will make 
the foregoing description perfectly clear. 

The feed of slurry from the mixers to the kilns is 
brought about by two sets of three-throw plunger 
force pumps, which are exactly similar to those 
already described, and hence call for no further 
description. There is also no need to refer again to the 


longest made, but they are each of them 200ft. 
long by 10ft. diameter in the burning zone, and 9ft. 
diameter in the remainder of their length. They are 
inclined at an angle of 1 in 25. The steel shell of 
the tube is jin. thick, and each kiln is carried on 
five wide cast steel riding rings or tires, which rest 
on two roller bearings mounted on bed-plates. These 
riding rings are not attached directly to the shell of 
the tube, but are carried on chairs, which are them- 
selves bolted at intervals round the tube. Moreover, 
the rings are not a tight fit on the chairs, for a distinct 
clearance space has been provided, so that the rings 
themselves can revolve on the kiln, and, as a fact, 
do so to a slight extent, the bearing surfaces of the 
chairs and the inner peripheries of the rings being 
lubricated to facilitate motion. In this way any ill- 
effects due to expansion—which were among the 
troubles met with in the early days—are entirely 
counteracted. Fig. 77. is a view of part of one of the 
kilns, showing one of the riding rings and the rollers 


to expose the maximum quantity of material to the 


drying action of these gases. 

The kiln is revolved by means of a motor acting 
through gearing on to a heavy cast steel spur-toothed 
ring mounted in an elastic manner on the kiln. This 
mounting consists of plates riveted to the kiln shel] 
and projecting tangentially from it. The toothed 
ring, therefore, is not in direct contact with the kiln, 
and is hence protected from excessive heat and 
from the heavy expansion which would result from 
such contact. The cast steel spur gear wheels 
which transmit the power of the motor to the kiln 
and reduce the speed are mounted on the kiln founda- 
tions and practically work immersed in oil. They are 
a fine bit of work and show no signs of wear what 
ever. They are quite silent in operation. It wil! 
be realised, of course, that the reduction in speed 
from the motor to the kiln is very considerable. The 
speed of the motor, which is of 50 horse-power, can 
be controlled between 365 and 730 revolutions pe: 
minute, the corresponding speeds of the kiln being 
from } to 1} revolutions, and the normal speed one 
revolution per minute. Soas to prevent longitudinal 
movement of the kilns thrust rollers which 
against the sides of the riding rings nearest the firing 
end are provided. 

Both kilns are lined from end to end with specially 
refractory firebricks arranged in varying thicknesses 
according to the temperatures met with. To these 
firebricks, which are known by the name of Adaman- 
tine, and which were supplied by Charles Davison 
and Co., Limited, of Ewloe, near Chester, we allude 
in a subsequent article. 

It may interest our readers if we state that what 
was, we believe, the first rotary kiln put to work in 
this country was that erected at Micheldean. It was 
15ft. long and 3ft. 6in. in diameter. A few years ago 
Messrs. Newells took out this kiln and replaced it 
with another which was 120ft. long and 7ft. 6in. 
diameter, and which was at the time the largest in 
the United Kingdom. As showing what vast strides 
have been made since the small kiln was built, 
we may say that whereas it consumed about twice 
the weight of coal that it produced clinker, large 
modern kilns with good coal only use a weight of 
fuel representing some 27 per cent. of the weight of 
clinker burnt. Messrs. Newells are prepared to make 
kilns from 7ft. 6in. to 9ft. in diameter, with or without 
enlarged burning zones up to 10ft. diameter, and 
from 120ft. to 200ft. long. 

At the lower or firing end of each kiln is arranged 
a hood, made of mild steel and lined with refractory 
firebrick, which fits over the end of the kiln and 
can be run back on travelling wheels, and a hole in 
the centre of which the burning nozzle projects into 
the kiln. There is an aperture in the bottom of this 
hood to allow the calcined slurry or clinker to fall 
down in the cooling drum. A clinker cooling drum 
is provided for each kiln and each is arranged imme- 
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Fig. 77—KILN SHOWING RIDING RING AND BEARING ROLLERS 


on which it rests. Where the roller rings come the 
kiln shell is reinforced under the chairs by means 
of 3in. mild steel wrapper plates. In fact, the kilns 
are as complete as present-day science can make them, 
and we understand that they have given no trouble 
whatever from the time they started to work until 
now. They are, moreover, entirely free from “twist,” 
which is a defect from which kilns made by the best 
of foreign makers have been known to suffer, and 
one of the effects of which is to wrench the lining out 
of position and reduce the length of its life. 

For some distance down the interior of the kiln at 
the feeding end, buckets and lifter plates are arranged 
so as to lift up the slurry and to allow it to fall down 
through the upcoming hot gases in streams. and thus 


diately under its own kiln. These cooling drums are 
very similar to the kilns themselves, both in construc- 
tion and operation. Each is a long tube or cylinder 
built up of jin. steel plate, the length being 82ft. and 
the diameter 6ft. 6in. for the greater part of the length, 
but increased at the upper end to 7ft. 6in., where there 
is a lining of refractory firebrick. For the remainder 
of the length the lining is of cast iron. Cast iron Z 
section lifting plates are arranged longitudinally 
around the internal periphery of the coolers, and 
these lift the clinker nodules and let them fall in 
showers through the current of cold air which passes 
up through the cooler on its way to the kiln. Each 
cooler is arranged at a slope of 1 in 14, and each is 
revolved at a speed of about one revolution per 
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minute by cast steel gearing, exactly as are the kilns, | 120,000 tons of cement in the course of a year, which | and then to return along the inside of the inner tube 


the necessary power being derived from an electric | means a continuous daily output from each kiln of | to the chimney, which is situated at the feed end of 


motor. As in the case of the kilns thrust rollers 
bearing against the riding rings are provided to 
counteract any tendency of the coolers to move 
longitudinally. At the delivery end of each cooler, | 
which is immediately above a plate conveyor, is | 
arranged a circular grid. This, while allowing the 
well-burnt clinker to pass through, prevents large 
irmperfectly-burnt pieces from doing so. However | 
well a kiln may be managed it is practically impossible | 





nearly 165 tons, or, say, 1150 tons per week. 
add that the smallest cooler 


We may | the dryer. 
of the type used at| hopper through a shoot into the annular space 


Meanwhile the coal is fed from a feeding 


Aberthaw which Messrs. Newells ordinarily make is | between the two tubes so that it is acted upon by 


3ft. 6in. in diameter and 40ft. long, and the largest | heated surfaces practically all round it. 
| down from the top to the bottom of the dryer it is 
| being continuously lifted and showered by lifting 


6ft. 6in, and 7ft. 6in, in diameter and 82ft. long. 
The kilns at Aberthaw are coal fired, The arrange- 


In its passage 


ments for bringing the coal on to the site have already | plates attached to the interior wall of the outer tube. 
been described, and the passage of the coal through | It thus obtains the maximum possible effect of the 
the various processes has been briefly alluded to in | heat from the hot gases on either side of the annular 
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Pig. 783—DOSEAGE TANKS, SLURRY MIXERS, KILNS, AND COOLERS AT ABERTHAW CEMENT WORKS 


to avoid having these partially burnt lumps some- | 
times, though it is by no means always that they are | 
removed as at Aberthaw. In a good many works 
we have seen they are allowed to go on to the grinding 
plant, it being considered that, representing as they do 
a comparatively small proportion of the total volume 
of the clinker, their inclusion will have no noticeable 
effect on the finished cement. It however, un- 
doubtedly the best practice to remove them. It 
may here be said that the lifting plates, which we 
mentioned as being arranged near the feeding end | 


is, 


a foregoing article. It now remains to describe the 
different machines which are employed. 


is first of all raised from the underground bunkers, 


| in which it has been deposited by railway trucks, by 


means of a bucket elevator which discharges into a 
mild steel hopper arranged immediately over a set 
of crushing rolls. 


and illustrated in Fig. 73. They break up the coal 
into quite small pieces, which are discharged into a 
feed hopper over a table feeder. 


The coal | 


These rolls are of Messrs. Newell’s | 
standard design, which has already been described | 


The latter is of | 


| passage. It may be explained that the inner drum 
is attached to the outer cylinder by means of suspen- 
sion links so as to allow for any unequal expansion of 
the two drums. The furnace is built on to the 
brickwork setting which surrounds the dryer, to which 
it is connected by flues. The outer tube is carried 
by cast steel riding rings mounted on the tubes, which 
rings rest on cast steel rollers the bearings of which 
| are fixed to cast iron bedplates. A thrust roller is 
| supplied, as in the case of the kilns and coolers, to 
limit the axial travel of the drum, which is set at an 

















of the kiln, are provided very largely with the view 
of keeping the drying slurry well broken up and hence 
of preventing the formation of lumps which the 
revolving motion of the kiln must tend to produce. 
In Fig. 78 is given a comprehensive view which 
shows on the right hand side the two slurry mixers 
with the three doseage tanks between them and on 
the left the kilns with the coolers beneath them, the 
feeding platform and the two chimneys coming in 
the centre. The plant has been designed to produce 


Fig. 79—-NEWELL’S DOUBLE TUBE COAL DRYER 


exactly the same type as that employed for feeding 
the raw material grinding mills. The table delivers 
the coal in a regular stream into the coal dryer. 

The coal dryer is of the double drum rotary type. 
It is 50ft. long and is made up of an outer mild steel 
shell 6ft. in diameter and an inner steel tube 2ft. 6in. 
in diameter. It is mounted in brickwork in such a 
manner that the hot gases from a furnace are first 
of all made to travel inside the brick-setting and to 
be in contact with the exterior of the outer cylinder, 


angle of one in 20. The rotation of the tube, which 
is at a speed of about 5 revolutions per minute, is 
effected by means of belt pulleys and bevel gears 
with a spur pinion engaging a toothed gear ring 
attached to one of the riding rings, the necessary power 
being obtained from a 20 brake horse-power motor. 
The whole arrangement is well shown in Fig. 79. 
This size of dryer is capable of dealing with about 10 
to 12 tons of coal per hour, reducing an original water 
content from some 10 per cent. to about 2 per cent. 





500 


THE ENGINEER 





May 21, 1915 








or under. The sizes of dryers of this type ordinarily 
made by the firm vary from 3ft. 6in. in diameter and 
20ft. long to 6ft. in diameter and 60ft. long. At 
Aberthaw the coal is, as we have explained, dried by 
gases from a separate furnace. Messrs. Newells are 
however, prepared to supply dryers heated in other 
ways, such, for example, as by means of producer 
gases or by hot gases from the kiln. 

The dried coal leaves the outlet end of the dryer 
by means of a gravity shoot and is taken by a spiral 
conveyor to the coal grinding mills. Arrived there 
it is lifted by an elevator and delivered by another 
conveyor into two feed hoppers which are arranged 
immediately over two feed tables, each of which 
feeds a ball mill. The feed tables are exactly similar 
to those used for the raw material and for the undried 
coal. 








IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Institute 
opened in the hall of the Institution of Civil Engineers 
on May 13th. In the absence of the President, M. 
Adolphe Greiner, in Belgium, under the circumstances 
referred to in the annual report of the Institute, the 
chair was occupied by the immediate past-President, 
Mr. Arthur Cooper. 

The Chairman, in opening the proceedings, said 
that it was believed M. Greiner was in good health. 
The communication which had been _ received 
from him dealing with the heating of an open- 
hearth furnace by means of tar would be treated as 
an addition to his presidential address. M. Greiner 
had sent the communication mainly as a reminder that 
his colleagues were constantly in his thoughts, and 
he had asked that the most friendly greeting be 
conveyed to the members with an expression of his 
regret at being unable to carry out the duties with 
which he was charged. 

It had come to the knowledge of the Council e 
short time ago that there was an Association of 
Belgian Engineers in London, and an invitation had 
been issued to the members of that Association to 
attend the present meeting, where he was sure they 
would be cordially welcomed. 


The Secretary then read the report of the Council, 
from which we give the following extracts :— 

Since the beginning of the war in August, direct communica- 
tion with M. Adolphe Greiner, the President, has unfortunately 
been impossible ; but from time to time news concerning him 
and his family have been received through various channels. 
During the siege of Liége, and from that time onwards, M. 
Greiner has remained at his post, continually encouraging with 
his unfailing spirit the members of the staff of the Cockerill 
Company and his workmen, and organising means for the allevia- 
tion of the distress of the large industrial population dependent 
on the company for employment. Notwithstanding the many 
anxieties through which he has passed, the latest news indicates 
that his activities are undiminished, and that he and his family 
are in good health. In the enforced absence of M. Greiner, 
Mr. Arthur Cooper, the immediate Past-President, has added 
to his many services to the Institute by kindly performing the 
duties of the presidency. 

The number of new members who were elected during the 
year is 116. The total membership of the Institute on December 
3lst, 1914, was as follows :—Patron, 1; honorary members, 7 : 
life members, 65; ordinary members, 2013; total, 2086. 
Among these there are no fewer than 632 foreign members, of 
whom at the outbreak of the war in August, 101 were of German. 
Austrian or Hungarian nationality. Since August there have 
been two deaths and nineteen resignations of German members, 
leaving 80 names still on the register. The Council have had 
under consideration the position of these members, but it has 
been decided to take no active steps for the removal of their 
names from the list of members. It was further decided that 
the names of members of the Institute on active service in the 
armies of the allied nations should be enrolled in a special list 
for the preservation in the records of the Institute. This list 
now includes 83 names. 

In respect of members of Belgian, French and Russian 
nationality, the present list is unfortunately incomplete, owing 
to the difficulty of obtaining the necessary information. 


Mr. Mure Ritchie called attention to the statement 
in the report that the Council had decided to take 
no active steps for the removal of the names of Ger- 
mans and Austrians from the list of members. 

The Chairman said he did not think the report 
could be amended, but the matter was not closed, 
and was receiving the serious consideration of the 
Council. 

Mr. G. G. S. Grundy expressed the hope that the 
Council would reconsider its decision to take no 
immediate action in the matter. It was an anomaly 
at the present time, with the King as patron of 
the Institute and King Albert an honorary member, 
that in the list of honorary members there should 
also be those of German and Austrian nationality. 

The Chairman said that the Council were by no 
means idle in the matter, and had taken the opinion 
of their solicitors, and anything which could be done 
in the interest of the Institute would be done as soon 
as possible. He hoped that members would not 
press the matter any further that morning. 

The Secretary read the letter from the solicitors, 
Messrs. Bircham and Co., which was to the effect 
that the Council possessed no powers for the removal 
of members, and that it would be necessary to amend 
the by-laws. At the same time the risk of any action 
which might be taken by any enemy members whose 
names were removed from the register was so small 
that it might be disregarded. 

Mr. Ritchie said that matters could not be allowed 
to remain in the present position, and members were 
enttled to ask for a distinct announcement from the 





Council that the matter would be dealt with in the 
only possible way with the least possible delay. 
Without disputing the opinion of the solicitors, he 
could not help thinking that the Institute had dis- 
ciplinary powers over its own members. In any case, 
under the present circumstances, no purely technical 
consideration should stand in the way. He did not 
doubt that the views which he held very strongly, 
and which he believed were held by the majority of 
members, were also held by the Council, but it was 


essential to have an assurance that the matter would | 


be dealt with before the present meeting came to an 
end. If it was necessary that a special meeting 


should be summoned to comply with any legal | 


formalities, then such a meeting of the Institute 
should be called to alter the rules to clear the way 
for the expulsion of members of German and Austrian 
nationality. 

Mr. Benjamin Talbot supported Mr. Ritchie’s 
proposal. He said that it was not only a question 
for the Council but also for members, who should be 
called into consultation. It was a matter of 





too 


great importance for the members to delegate to any- | 


body to deal with for them. 


The Chairman asked if it would be agreeable if the | 
Council took up the question at their next meeting, | 


one month hence. 


Mr. Mure Ritchie said that such a postponement | 
| The obstacle of the extensive adoption of the Martin 


would not be satisfactory. The matter was one 


which touched their honour, and instant action was | 


the only thing which would satisfy members. Im- 


mediate and drastic action was the only course | 


which would enable that great Institute to maintain 





hearth. In 1861 a great step in advance was made 
when Sir William Siemens invented the regenerative 
furnace, by means of which the difficulty of tempera. 
ture was overcome. Pierre Martin carried out his 
experiments in a Siemens furnace of one ton capacity, 
and after many disappointments and trials he a 
length succeeded in applying the process to steel}. 
making on an industrial scale. At the Paris Exhj 
bition, 1867, Martin showed a number of commerci,! 
products obtained by his process, for which he was 
awarded the gold medal of the exhibition, and th. 
process was shortly afterwards adopted at severa| 
French steel works. The invention of Pierre Martin 
was incontestibly a most important one, in that he 
obtained a class of steel of regular quality and com 
position by a new method. He had, however, 
attained his end by the use of a combination of 
appliances and processes, most of which were alread) 
known. It can be no matter for surprise, therefore, 
that immediately the success of Martin seemed 
assured the validity of his patent was attacked on al! 
sides, costly lawsuits followed, which he unfortu- 
nately had not the means to successfully defend, and 
he was eventually compelled to abandon the struggle 
and retire into private life without reaping the just 
reward of his industries and perseverance, although 
it has never been denied that the merit of the prac- 
tical solution of the problem belongs to him alone. 


process in its early days was that by the time the 
invention had reached the practical stage the Bessemer 
process already occupied the field, and on account 
of the greater cost of the Martin process it was unable 
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HADFIELD 


its position in the eyes of the country. 


technical difficulties there might be, these could be | 


overcome by calling a special meeting. 


After further discussion, during which it was made | 


clear that the wish of the meeting was that the 
subject should be dealt with at once, it was decided 
to bring the matter up again next day, leaving it to the 
Council to decide what measures should be adopted. 
The decision is recorded at the end of this report. 

A resolution was moved by Mr. P. Rylands and 
seconded by Mr. W. H. Ellis to delete from the report 
of the Council the paragraph stating that no action 
in connection with enemy members would be taken 
at the present time. 

The Chairman then presented to M. de Fleurian, 


Counsellor of the French Embassy, who received it | 


on behalf of M. Pierre Martin, the Bessemer Gold 
Medal for the year 1915. In making the presenta- 
tion, Mr. Cooper said that in the absence of the Presi- 
dent, Dr. Greiner, the very pleasant duty devolved 
upon him of presenting the Bessemer Gold Medal for 


METHOD OF CASTING SOUND INGOTS—VIEW SHOWING AIR BLAST PIPES, ETC. 


Whatever | for many years to make headway against its powerful 


rival; the excellence of the product finally told, 
however, and the Martin process gradually won its 
way. The introduction of the basic process by 
Thomas and Gilchrist in 1879 enormously increased 
its application, until to-day it has far out-distanced 
the Bessemer in quantity of production. In 1913 
upwards of 44,000,000 tons of acid and basic steel 


| were produced by the Martin process, whilst the 





1915, awarded by the Council to M. Pierre Martin, | 
the inventor of the Martin process, or, as it was | 
commonly called in this country, ‘‘ the open-hearth | 


process,”’ for the manufacture of steel. 
first patent was taken out in July, 1865, and, as was 
well known, consisted of melting a mixture of pig 
iron with steel scrap or with oxide of iron or with 
both. The actual discovery that steel could be made 
in this way was not new. Many metallurgists before 
Martin’s time had demonstrated the possibility of 
the method, but all their efforts to carry the results 


M. Martin’s | 


production by the Bessemer process scarcely reached 
30,000,000 tons. These facts alone afforded to the 
world some indication of the vast importance of the 
invention with which M. Martin’s name was so 
honourably associated. 

M. de Fleurian briefly acknowledged the presenta- 
tion, and Captain Martin Zédé also responded on 
behalf of the Martin family. 

A telegram was read from the Comité des Forges de 
France acknowledging the honour done in the award 
of the Bessemer medal to a Frenchman, and expressing 
to British ironmasters the confidence of the French 
confréres in the victory of the allied cause. 

The Secretary then presented the short paper which 
M. Adolphe Greiner had sent as a supplement to his 
presidential address of last year. This was printed 
in our lest issue. 

The Chairman said there would be no discussion 
on this contribution, but in addition to expressing 
their thanks to the President for writing this short 
paper under the conditions in which he was placed, 
no doubt the members would desire to convey to 
M. Greiner from that meeting an expression of their 


into practical effect had failed, mainly for the reason | appreciation of the great services rendered to the 
that they lacked the means of maintaining con- | Institute and wishes for his continued good health 
tinuously a sufficiently high temperature in the! in his present sphere of work. 
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The next paper taken was that by Sir Robert 
Hadfield and Dr. G. K. Burgess on 


**SounD STEEL INGoTs AND RalIts,” 


an abstract of which also appeared in our last issue. 

Sir Robert Hadfield, in concluding a brief presen- 
tation of the paper, said that the ingot had a recess 
or cavity which could be measured. After the 
experience gained with the manufacture of between 
20,000 and 30,000 of such ingots, it was found that 
the extent of the cavity could be definitely predicted. 
In an 18in. ingot about 140 Ib. of fluid steel passed 
from the upper portion or the head of the ingot. He 
was not a rail maker and did not wish to interfere 
in manufacturing questions ; his only desire was to 
vet rid of the slur on metallurgy. It seemed to him 
that instead of inspecting the final product it would 
he preferable to inspect the ingot itself so that any 
defects could be discovered at the first stage of the 
work. The remedy for all the troubles arising out 
of the use of unsound steel was to take steps to make 
sound steel in the first instance. One advantage of 
his system was of importance in the present national 
crisis. It had been found in manufacturing pro- 
jectiles that with this system as many shells could be 
produced from 750 tons of steel as from 1000 tons of 
ingot obtained in the ordinary way. If his company 
could help other British makers by giving them any 
advantage arising out of this process he could only 
say that it was at the disposal of the nation. Sir 
Robert directed attention to specimen ingots on 
view. The two photographs reproduced herewith 
were exhibited by Sir Robert. 

With reference to these photographs, we cannot do 
better than quote a few lines from the paper read 
by Sir Robert Hadfield and Dr. George K. Burgess. 
They run as follows:—One of the authors was 
recently present at the casting of ingots by this 
system from a 16-ton heat, the fluid steel being 
poured into twenty-one | lin. ingots, the time occupied 
being about fifteen to twenty minutes. By means 
of patching, the sand tops in this system can be used 
several times, in some cases three or even four times. 
It will be seen that no more time is required for the 
casting operation than for heats of steel poured into 
ingots made in the ordinary manner. The sand heads 
are produced very cheaply. The air-blast attach- 
ment is fixed in the casting pit, and an ordinary 
labourer in a few seconds placed them in position 
for operating the blast on the upper portion of the 
ingot and sand head, after this is filled with fluid 
steel from the ladle. The whole cost, including the 
labour, is probably from Is. 6d. to 2s. per ton. 


Mr. Benjamin Talbot, in opening the discussion, 
said that one could not help being struck by the 
manner in which the author referred to the over- 
whelming superiority of the ingots which had been 
cast by his feeding process. The questions naturally 
arose, if there were this great superiority, was it 
brought about by this method of feeding the sink- 
head and, if a comparison was to be made, should 
not such comparison be between the fed ingot and an 
ingot cast with the ordinary sink-head but not fed. 
This had not been done, as the same ¢lass of ingot 
had not been used for the comparison. Some of 
these ingots were cast with the large end up, others 
with the small end up, using the Hadfield system, 
and the comparison ingot was an ordinary American 
acid Bessemer steel. It must be assumed that the 
eight other ingots obtained from Sheftield were of 
acid open-hearth steel made under the well-known 
careful and expensive Sheffield system. It would 
be also noted that in all the Sheffield ingots there 
was 0.2 per cent. of added silicon, while in ingot No. 1, 
which was used for cutting in two, longitudinally 
down its centre, and which was also plotted for 
analysis over half its face, 0.1 per cent. of aluminium 
was added. This was an amount of aluminium 
never used in ordinary steel manufacture. Why an 
ingot should be used with this extraordinary addition, 
when it was well-known that aluminium decreased 
segregations, to illustrate the absence of segregation, 
in addition to its well-known effect in promoting 
solidity, he could not understand, unless the com- 
parison ingot were treated in the same way. Again, 
why should an acid open-hearth ingot with 0.2 per 
cent. silicon and 0.1 per cent. of aluminium added, 
specially made in Sheffield, be compared with an 
ordinary acid Bessemer American ingot, to which 
neither silicon nor aluminium additions were made. 
It would have been more satisfactory, if the com- 
parison ingot had been made by the basic open-hearth 
process with its well-known low phosphorus and 
sulphur contents. In the year 1914, out of 1,850,000 
tons of rails made in the United States, over 1,500,000, 
or 78 per cent., were of basic open-hearth steel, and 
only 323,000 tons, or something over 16 per cent., 
were acid Bessemer. .One was struck by the large 
percentage of seconds from the Hadfield ingots. 
Possibly the American classification was different 
from English practice, and many of these seconds 
could be used in the track. He would like to know, 
therefore, what was the actual percentage of defec- 
tives out of these seconds which could not be used. 
A point which required explanation was the state- 
ment that casting big end up was superior to casting 
with the small end up, which was the invariable 
custom in rail and many other steel works. Whilst 
Sir Robert’s conclusion might be correct for small 





ingots, it was doubtful if it was safe to dogmatise 
for all sizes of ingots. He had also tried to make 
several experimental Hadfield ingots, as he was 
always desirous of obtaining information about any- 
thing which would improve practice. He did not 
suggest as the result of his experience that Sir Robert’s 
method was not useful with small ingots for some 
purposes, as the ordinary sink-head without his 
improvement had proved itself of great value, but as 
Sir Robert had strongly advocated his method to 
rail makers he would point out that there were con- 
siderable difficulties in applying that system. To 
begin with, all modern rail mills cast their ingots on 
cars, and the old-fashioned pits were not used. This 
implied a cast small end up, and ingots of a weight 
between three and four tons. It was his belief that 
there would be no practical difference when using an 
ingot of this size with a sink-head, between one cast 
big end up and one cast with the small end up, but 
if it was insisted that the big end must be up, then it 
would be necessary to rebuild the casting and stripping 
arrangements. Rails had to be sold for a very low 
price, and the system which Sir Robert advocated 
meant a considerable addition to their cost, which 
would be further increased if an addition of 0.1 per 
cent. of aluminium had to be made. Unless there 
was some explanation of the large percentage of 
seconds obtained when rolling the Hadfield ingot, 
present yields were better, and no economy would 
result by using 90 per cent. of the ingot. It would 
be more economical to discard a few per cent. more of 
the ingot in present practice than to attempt to 
carry out Sir Robert’s method in mills which required 





ship and boiler plates were due to the large amount 
of Bessemier scrap fed into Siemens furnaces. At 
the same time, he could not see how the method 
described in the paper was going to improve the 
quality of the steel made by the process, although 
it might reduce the pipe, and, in his opinion, fractured 
rails were due, not to piping, but to bad material. 
Recent experiences pointed to the fact that bad 
quality steel was much more affected by cold weather 
than sound steel, and it was significant that most of 
the failures in American rails had occurred in the 
cold weather. 

Mr. W. H. Hewlett thought that the work which 
was being done would prove of great service to the 
industry. 

Mr. F. W. Harbord said that all steelmakers were 
aiming at a process which would prevent the forma- 
tion of blowholes. The problem was a most important 
one. 

Professor A. McWilliam commented on the fact 
that Sir Robert Hadfield now desired that those 
responsible for passing work should aim at stopping 
the manufacturer at the beginning if he were using 
unsound steel. No doubt if such a thing were accepted 
by the manufacturer it would be a good thing, but 
it would be necessary to have as inspectors, if such — 
a method were adopted, some very good men. Per- 
sonally, he did not think the manufacturer would 
be willing to allow an inspector to come into his 
works to test whether the ingots it was proposed to 
use were capable of producing good rails. The 
decision whether an ingot should be used must be 
left to the steel maker, and it was the finished work 








HADFIELD METHOD OF CASTING SOUND INGOTS—DRAWING THE INGOTS 


from 500 to 1000 tons of ingots every twelve hours 
to run economically. Sir Robert had made a refer- 
ence to the method which he (Mr. Talbot) was 
at work for eliminating the pipe in ingots. Sir 
Robert had not, however, grasped what it was hoped to 
accomplish, namely, to take solid piping steel and 
compress the top portion of such an ingot before it 
was quite solid in the piped area. The problem, 
shortly stated, was to use means whereby the total 
ingot was made into a solid bloom, and as the ingot 
was solid except in the top portion, which was 
the portion squeezed, the typical formations were 
confined to that part of the ingot only which was 
otherwise usually piped and segregated, but which was 
now obtained as a solid bloom with a typical forma- 
tion. As this part was solid it could be put into a 
commercial product. They were still working on the 
subject, and some progress had been made in simpli- 
fying the original method. Probably the results 
might be better described in a future paper. 

Mr. Greville Jones expressed his regret that Sir 
Robert Hadfield had not made his comparisons with 
British rails, which he believed were generally very 
good in quality. 

Mr. Dawson, who has been associated with the 
work described in the paper, said that there was a 
misunderstanding as to the object of the work, 
which was to produce a good, sound ingot. If those 
present would look at the specimens on view in the 
hall he believed the results would speak for them- 
selves. 

Mr. C. E. Stromeyer welcomed the paper, and 
pointed out that by reducing the amount of scrap 
from Bessemer ingots less bad material was likely to 
get into the Siemens-Martin furnace than at the 
present time. He believed that many failures in 


which must continue to be inspected. The subject 
was a difficult one, but it was certain that if these 
sound ingots could be regularly produced, and that 
powers were in existence to compel manufacturers 
to use methods which would produce sound steel, a 
great step forward would have been made. 

Sir Robert Hadfield, in the course of a brief reply, 
to the discussion, said that the whole object of the 
paper was to assist the campaign for the production 
of sound steel. There were, of course, many other 
methods, but the paper was, he hoped, an illustration 
of how the problem should be studied He would 
point out that the system had been introduced to the 
Government, and that both War-office and Admiralty 
officials had carried out tests. Before this method 
of manufacture was accepted on behalf of the Govern- 
ment, its officials cut open 120 ingots without 
finding a single defective one. He thought that was 
good proof that there must be something in this 
particular method, and he was somewhat surprised 
at the tone of Mr. Talbot’s criticism. If Mr. Talbot 
submitted his method to the tests of Government 
officials and obtained the same result, he (Sir Robert) 
would be the first to congratulate him. He could 
assure Mr. Talbot that there was a great advantage 
in having the big end up. One hundred of the ingots 
had now been rolled in America, and it would be 
interesting to see what sort of rails were produced. 
He believed that the use of this material would get 
rid of defective rails. At his own works they had pro- 
duced 70,000 tons of ingots by this method and had 
not had a single rejection. 

On the motion of the Chairman, a cordial vote of 
thanks was accorded to the authors for their paper, 
and the conference adjourned until the following day. 

At a meeting of the Council of the Institute held 
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immediately after the adjournment, it was decided 
to take immediate steps to remove the names of all 
enemy aliens from the register of the Institute. 


The Conference was continued on May 14th, Mr. 
Arthur Cooper, past-President, in the chair. 

The first business was the question of dealing with 
those alien enemies who are members of the Institute. 

The Chairman moved that the report be amended 
by the addition of the following paragraph in place 
of that referring to German and Austrian members :— 

** That the names of all alien enemies be struck off 
the list of members of the Institute and that steps be 
taken to amend the by-laws so that they provide for 
the future that in the event of a state of war existing 
between this and other countries citizens or subjects 
of which are honorary members or members of the 
Institute, such honorary members or members shall 
ipso facto cease their membership.” 

Mr. Mure Ritchie, in seconding the resolution, said 
that it seemed to meet the needs of the position. 
He would like to say that he had no prejudice against 
those enemies who were really of non-German 
nationality, and still less had he any feeling against the 
Hungarians, with whom in this country there were 
strong ties of friendship. He hoped and _ believed 
that the time would come when the nationalities to 
whom he referred who were members of the Institute 
would again be welcome among them. The Germans 
were in an entirely different category ; they had put 
themselves entirely outside the pale of civilisation. 
He was certain he would be expressing the views of 
every person in the meeting in saying that there 
was no language adequate to describe the opinion 
held of Germany. After the war, however, it was 
probable that the German Empire would not be the 
same as in the past and when the time came for the 
Council of the Institute to reconsider the question of 
allowing some of those who were now our enemies 
again to become members of the Institute it might be 
necessary to make distinction between the various 
races, some of whom were at present included in the 
German Empire. It was, however, at the present 
time incumbent upon that Institute as an international 
body to take action and to make it clear that there 
was a section of their enemies with which it would 
be impossible to have any association in the future. 

The report of the Council as amended by this 
resolution was then unanimously adopted. 

The Chairman announced that the Carnegie Gold 
Medal had been awarded for the year 1914 to Mr. 
Eugene Nusbaumer, of Paris. Mr. Nusbaumer was 
educated at~the University of Paris and at the 
Institute of Applied Chemistry in the same city. 
Afterwards he was appointed chief chemist at the 
works of Messrs. G. Derihon, at Loncin-lez-Liége, 
Belgium. During the time that he held that position 
he carried out an important series of investigations 
on the wear of metals, and on alternating stresses, 
the results of which were contributed, in 1909, in the 
form of a memoir to the Copenhagen Congress of the 
International Testing Association. In 1912, the 
Council of the Iron and Steel Institute awarded him 
a Carnegie Research scholarship, to enable him to 
carry out experiments in connection with the testing 
of materials, the results of which he presented to the 
Institute last year in the form of a report, entitled 
* Rotary Bend Tests, Alternating Bend Tests and 
Repeated Shock Tests.” After spending several 
months in the United States for the purpose of 
improving his practical experience, Mr. Nusbaumer 
returned to France in August last year, where he now 
holds a position as manager of a department in the 
ammunition factory of the Puteaux Arsenal, near 
Paris. 

Carnegie scholarships for the year 1915 had, it was 
announced, been awarded as follows :—A sum of £100 
to Mr. Eugene Louis Dupuy, of Versailles, to make a 
research on the effect of impurities in steel on the mag- 
netic susceptibility ; asum of £100 to Dr. J. Newton 
Friend to pursue his investigations on the relative 
corrodibilities of iron and steel; a sum of £100 to 
Mr. Willem Dirk Helderman, of Utrecht, to enable 
him to carry out research work on the meta-stability 
of metals; a scholarship of £100 to Mr. Thomas 
Gordon Thompson, of Seattle, for research work on 
the protection of iron and steel from corrosion; a 
further grant of £50 to Mr. H. B. Cronshaw, of Cam- 
bridge. 








THE SOUTHERN SHAN STATES RAILWAY. 


On Thursday, March 18th last, in the presence of 
a numerous assembly, the Lieut.-Governor of Burma, 
Sir Harvey Adamson, linked up at Kalaw the last rail 
of the finished portion of the Southern Shan States 
Railway. The operation was performed with some 
ceremony, and with a specially made silver spanner. 

The history of this line would take too long to give 
in detail. Suffice it to say that proposals to make a 
railway in the district were put forward as far back as 
1888, and that between that date and the time when 
it was definitely decided to construct the line as it 
has now been laid, numerous suggestions as to possible 
alternative routes were introduced. The actual 
commencement of the present undertaking may be said 
to date from the year 1906, though surveys had been 
made prior to that year. 

The general physical feature of the country to the 





| 
South of Mandalay, lying between the Irrawaddy and | 
Salween rivers, may be roughly described as a series 
of parallel valleys with ranges of hill between them, 
running generally north and south. Near Mandalay 
the Namtu river from the Northern Shan States flows 
into the Irrawaddy, its general course being south- 
west. The Mandalay line of the Burma Railways 
runs in a north-south direction up the Sittang and 
Panglaung Valleys to a watershed at Yamethin, and 
down the Samon Valley to Kume Road, when it | 
crosses the Panglaung or Myittha and the Zawgyi | 
rivers from the Southern Shan States. It was decided | 
as long ago as 1901 that the most desirable route for 
a line to the Southern Shan States would be from 
some point on the Mandalay line between Yamethin | 
and Thazi to some place in the vicinity of Taunggyi. | 
The main line of the Burma Railways runs almost | 
due north down the valley and on the west side of the | 
Samon River. The east side of this valley is bounded | 


per mile. In 1908 a Mr. G. Richard, who had been 
entrusted with the carrying out of investigations 
suggested by Mr. Couchman as to the possibility of 


| more southerly alignment, reported on three alter- 


native routes with three different termini in the In-le 
Valley. Starting from the same point, Thazi, and 
using the same limiting gradient, 1 in 40, these three 
natives were : 


Length Estimate | Average 





Terminus. hin — ry ths 

miles. of rupees. 
Yawnghwe . SF abs Nes? A aes ce 150 na | 1-35 
RES Se. Goss ccd, cat Atom -Seioe e 1484 1-27 
Bawyetat 1074 142} 1-32 


It was further reported that the adoption of a Lin 25 
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THE SOUTHERN SHAN STATES RAILWAY 


by the mountainous country and elevated plateaux 
and valleys of the Southern Shan States. The ascent 
from the plain to the Myelat plateau is about 4075ft., 
i.e., from 525ft. at Thazi to 4600ft. at the summit 
near Myindaik. The hillsides which form the ascent 
are of a very steep and broken nature. The Myittha 
River, which runs parallel to the Samon from south 
to north, emerges into the plains nearly opposite 
Thabyedaung Station. An intermediate ridge be- 
tween these two valleys, in which the Yinmabin Pass 
with a summit level of 1320ft. is an obligatory point, 
has to be first crossed, after which there is a fall to 
1010ft. at the Myittha and then the final rise to 
4603ft. at the summit. The whole country after the 
hills are entered until the summit is reached is of a 
difficult character. It is mostly covered with dense 
jungle, for a good part of the year fever is rife and 
water is scarce and difficult to obtain. 

Having said so much of the country in the district 
it may now be explained that, as a final step towards 

































gradient for the main incline would give a reduction 
in length of line of 9} miles, and a saving in cost of 
17 lakhs of rupees. 

These three alignments were investigated by Mr. 
H. 8. Harington, Chief Engineer of the Railway Board, 
and he recommended generally the line to Bawyetat, 
with a gradient of 1 in 25 up the ghat, but he con- 
sidered that the cost had been under-estimated. 

After a lot more surveying the final alignment was 
selected and demarcated, and detailed estimates 
were submitted by Mr. Couchman for the various 
sections as follows : 

(1) April, 1911. Thazi to Yinmabin, 23 miles, cost 
343 lakhs of rupees, or 1.56 lakhs per mile. 

2) September, 1911. Mile 23 to Law Chaung, 
mile 35}, cost 26 lakhs of rupees, or 2 lakhs per mile. 

(3) August, 1911. Mile 35} to Aungban, mile 72, 
cost 814 lakhs, or 2} lakhs per mile. 

(4) October, 1911. Mile 72 to Yawnghwe, mile 
105, cost 56} lakhs, or 1.7 lakhs per mile. 
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“Tee Exaineca”’ 


PROFILE OF SOUTHERN 


the construction of the line, a survey party was sent 
out in November, 1906, with orders to locate a metre 
gauge line with a maximum gradient of | in 40 and 
with curves no sharper than 17 deg. It was also 
ordered to make observations regarding available 
water power and an alternative line with a maximum 
gradient of 1 in 20. We may here say that the ques- 
tion of employing electricity and a steeper gradient 
was given up as impracticable. A complete project 
was drawn up by Mr. F. D. Couchman, M. Inst. GX... 
the then Consulting Engineer and Secretary to the 
Government for the Burma Railway. This project 
was submitted in 1907. It proposed that a metre 
gauge line with 1 in 40 gradients should be constructed 
from Thazi to Sinhe in the In-le Valley. The line as 


SHAN STATES RAILWAY 


Total, 105 miles, cost 198.45 lakhs, or 1.89 lakhs 
per mile. 

Owing to improvements in alignments, the total 
length was subsequently reduced to 103 miles. Work 
on Section (1) was begun early in 1910. Sanction 
was given to commence Section (2) in December, 
1911, and Section (3) in September, 1911. Work on 
Section (4) has not yet been sanctioned. The present 
terminus of the line is therefore Aungban, 70 miles 
from Thazi, and at an elevation of 4214ft. It is 
7 miles further on than Kalaw, where the opening 
ceremony took place. 

The alignment as adopted follows generally a 
Public Works Department road across the plains 
from Thazi to Hlaingdet, mile 9, elevation 494ft., 


proposed was to be 109 miles in length and was ‘and up the ghat to Yinmabin, mile 23, elevation 


estimated to cost 225 lakhs of rupees—say, £1,500,000 
—or at the rate of 2.05 lakhs of rupees, or say £13,333 


1320ft. From that point it leaves the road and 
descends along the Chaung to the Myittha, which 
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is crossed at mile 28$ at an elevation of 1010ft 


the ‘ 
after crossing the Law Chaung at mile 35, reaches 


Lebyin, mile 38, which is at an elevation of 1546ft., 
and at the foot of the main incline. The main ascent 
then begins. The line continues southward up the 
Pinmon Valley to Hmodon, mile 51, elevation 392¢ft., 
with two pairs of reverses, and then turns east to the 
summit at Kambani, mile 55, elevation 4603ft., and 
descends via Myindaik, mile 57, elevation 4452ft., 
where it turns northwards to mile 63, 
1292ft. Here again it meets the Public Works 
Department road, which it follows generally in an 


Up | 
to this point the general direction has been east. but | 
line then turns south up the Myittha Valley, and | 
| crest of the plateau, the mountainous nature of the 


elevation | 


greater portion of the main ascent and a | in 
gradient for that section. 
For the first few miles after reaching the summit or 


district continues, and the country is much broken 
up. 
the curious depressions with which the surface of the 
ground is pitted. 
from a few feet to several miles across, and have been 
termed Punch Bowls. 
formed by the action, through long ages, of water on 
fissured limestone rock. They have no surface outlet 
and frequently occur in chains separated by ridges, 
probably following the course of an underground 











SOUTHERN SHAN STATES RAILWAY—BRIDGE ON 1HE YINMABIN GHAT 


easterly direction to the present terminus at Aungban, 
mile 70, elevation 4214ft. The alignment beyond 
Aungban has not yet been finally demarcated. Its 
general direction, however, continues eastward through 
Hsamongkham to Heho on the astern edge of the 
plateau, mile 89, elevation 3773ft., and down the ghat 
to Yawnghwe, mile 103, elevation 2903ft., at the head 
of the In-le lake. 

The line has been laid out with a limiting curvature 


of 17 deg., or 330ft. radius, with transition approaches, | 


and has been divided up into the following sections, 
so far as the load and length of trains is concerned : 


Dis- | wh facta Gradient 
Section. tance — — against 
from | i dings Pr, std down 
Thizi. 4S. Up trams. trains. 
vr ft. 
Thazi to Paya-Ngazu 13} | 1350.1 in 100 Nil 
Paya-Ngazu to Lebyin ... ...| 38 800 lin 40 1 in 66 
Lebyin to Myindaik 57 | 600 lin 25 | lin 66 
Myindaik to Yawnghwe... 103 800 lin40 lin 40 


All the gradients are compensated for curvature, 
and all the bridges have been made strong enough to 
carry the maximum load which can be brought on 
them by the heaviest engines and rolling stock on 
the line. The capacity of the line is therefore greater 
than that of the line to Lashio, in the Northern Shan 
States, though the ruling gradient and curvature are 
the same. 

The section to Yinmabin was completed in June, 
1912; that on Kalaw by December, 1914; and the 
remaining length to Aungban by February, 1915. 
Each section having taken on the average about 
three years to construct. Up to Aungban the line 
has been completed at a cost of about 152 lakhs of 
rupees—rather more than one million pounds—of 
which about 4 lakhs was on account of preliminary 
work and rolling stock properly chargeable to the 
further section, leaving a total of 148 lakhs of rupees 
as against an estimated cost of 142 lakhs, or an excess 
of about 2.8 per cent., which it is claimed has pro- 
bably not been equalled on any other line of a similar 
nature. 

With the exception of a few small villages, the 
country traversed by the line is practically unin- 
habited. Very heavy work was involved in the last 
five miles of the preliminary ascent to the Yinmabin 
summit. In the first three and the last eight miles of 
the main ascent to the summit near Myindaik, the 
length of the heavy work was, however, much reduced 
by adopting a location up the Pimon Valley for the 





stream. The practical result of this formation is 
that nearly all the rainfall escapes by underground 


channels, and very little is held up by the surface | 
There is a fringe of forest along the edge of the | 
plateau, consisting largely of pine and hill oak, but | 


soil. 


a few miles in, the mountainous nature of the region 
and the forest growth cease and the country opens 
out into a bare open tableland of undulating downs, 
broken up in places by ridges and valleys. This 
continues for about 25 miles, the slope being gradually 
towards the east, in which direction the drainage runs, 


and terminates in the descent into the In-le Valley. | 


The descent is very steep, and the hillsides are much 


25 | 


A striking feature of this portion of the line is | 
These depressions vary in size | 


They have apparently been | 


| ings, and it is expected quickly to develop into a health 
Heho, which is 19 miles further on, and may 
next temporary terminus, is 4 large 
village on the western edge of the plateau. It 
stands at an elevation of 3773ft. Yawnghwe, mile 
103, at the head of the In-le lake, is the present 
objective of the railway. The civil station of Taunggyi 
is on the ridge on the further side of the valley at 
an elevation of 4675ft., and the old military post, 
Fort Stedman, is on the eastern side of the lake. 

So far as it has progressed, the line passes almost 
entirely through uninhabited jungle, which for a 
| large distance is fever-ridden, and which possesses 

little or no possibilities. It terminates just after 
it has entered a fertile area, and it is to be hoped on 
| all accounts that it will be speedily pushed further on 
'so that full advantage may be reaped from it. As 
regards the commercial possibilities of the country 
traversed, it may be explained that in the Terai 
section there are bamboos, and in the Myittha Valley 
some teak and pyingado. On the Myelat Plateau 
there is a fair amount of dry cultivation, principally 
| of potatoes, but want of water apparently limits 
| possibilities. The Heho basin to the east of the 
| Lwekaw ridge is, however, well watered and offers 
| promising prospects as paddy land. The In-le 
| Valley, down into which the line has yet to be taken, is 
mostly well watered and fertile, especially round 
the lake, and a considerable quantity of paddy and 
| some wheat is already grown in it. 
| The railway has been built as a State line with funds 
supplied by the Government, though it has been 
constructed and will be worked by the Burma railways 
| company. 
The constructional work was originally begun 
under the control of the late Mr. J. Willcocks, agent 
| for the Burma railways. In 1913 Mr. F. D. Couch- 
| man succeeded to the post and has completed the 
| work. It is to his courtesy that we are indebted 
| for the information from which the foregoing article 
has been prepared, and for the illustrations from 


| Station. 
| possibly be the 


| which our engravings have been reproduced. ‘The 
work has been practically entirely done by local 


contractors. Great difficulty was experienced in 
obtaining and keeping on the work sufficient labour. 
This was largely due to the “‘ feverish ’’ nature of the 
Terai zone, which embraces some 30 miles of heavy 
work, the Myittha Valley being specially bad. Very 
complete medical arrangements had to be made to 
cope with this difficulty. Seven dispensaries and 
hospitals were provided along the alignment, each 
|in charge of separate assistant or sub-assistant 
| surgeons. The coolies’ camps were usually visited 
| daily, and during the fever season prophylactic doses 
| of quinine were adminstered daily to all workmen. 
| In places water had to be carried miles on mules, 
|and in others many miles of piping were laid for 
water supply purposes. 








WOOD GREEN ELECTRIC GENERATING 
STATION. 

SratutToRY powers for the supply of electrical 
energy in Wood Green were conferred upon the 
District Council by the Wood Green Lighting Order 
of 1902 and transferred by the Tottenham and 

















SOUTHERN SHAN STATES RAILWAY—BRIDGE OVER THE THAKO CHAUNG 


broken up, so that when the line comes to be taken 
down, further heavy work will have to be negotiated. 

At the present time the terminus of the line is, 
as we have said, at Aungban. This place is only a 


| Light and Coke Company. 


| Edmonton Gas Act of 1913 to the Tottenham Distriet 


Light, Heat and Power Company—the new title given 
by that Act to the Tottenham and Edmonton Gas 
As soon as the Act 


small village on the Public Works Department road, | received the Royal Assent in August of 1913 the 
where trade routes from the north and south converge, | Company instructed its Consulting Electrical Engi- 
and it possesses no other conveniences for a terminus. | neers, Messrs. May and Hawes, of Westminster, to 
Kalaw, however, which is seven miles short of it, is | proceed to give effect to the scheme which had been 
likely to become a popular hill resort. It stands at | prepared for Parliamentary purposes, and within a 
an elevation of 4292ft. and lies in a valley between | few months constructional operations were started. 
sloping hillsides covered with pine trees. It possesses | The progress of the work was somewhat delayed by 
a good climate and excellent sites for building dwell-' the builders’ strike and the war, but the generating 
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GENERATING STATION 











BATTERY ROOM 


works and mains were ready for the preliminary trials 
in December and on Christmas Eve, 1914, within 
sixteen months from the passing of the Act, the supply 
was officially commenced. 

The area of supply under the Order embraces the 
whole of the Urban District of Wood Green. It has 
an area of 1625 acres with a population of 50,000 
inhabitants. The supply of electricity is given on 
the direct-current three-wire system at a pressure of 
240 volts for lighting and heating purposes and 
480 volts for power and special purposes. For small 
power requirements where the demand does not ex- 
ceed 3 kilowatts the consumers have the privilege of 
taking the supply at 240 volts. 

The generating station is situated in Ringslade- 
road at the rear of the company’s local offices, and in 
close proximity to the depot of the metropolitan 
tramways. Town gas supplied from the Tottenham 
works of the company furnishes the power by which 
the generating plant is operated. The gas is delivered 
through a 12in. main into a holder which has been 
erected on the site. This holder, which has a diameter 
of 40ft., performs the dual réle of providing a sub- 
stantial storage of gas and of maintaining the required 
pressure at the engine valves. For the measurement 
of the quantity of gas used at the generating station 


a special meter of a capacity of 20,000 cubic feet per | 


hour has been provided in a separate building. 

The generating station is a steel structure filled in 
with brickwork. It comprises three bays, the centre 
forming the engine house. The ground floor of one 
of the side bays .provides accommodation for the 
switchboard and electrical control gear, and for the 
necessary fitters’ workshop, above which the battery 
room has been constructed. Water-cooling plant and 
silencers occupy the other bay, the water-softening 
plant, storage tank, offices and stores being situated 
on the upper floor. Two sets of generating plant 


have already been erected, one of 100 kilowatts and 


the other of 200 kilowatts capacity, and accommoda- 
tion has been provided in the engine house for two 


additional sets of still larger capacity which are to | 


be erected later on as the demand develops. There 
is also a battery of accumulators capable of giving 
100 kilowatts for three hours or 200 kilowatts for 
one hour. 

The gas engines are the high-speed vertical type, 
built by Messrs, Hindley and Sons, of Bourton, one 
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of 170 and the other of 340 brake horse-power. The 
smaller runs at a speed of 450 revolutions and the 
larger at a speed of 350 revolutions per minute. 
Both have five cylinders and are equipped with forced 
automatic lubricating arrangements and double 
magneto ignition. The engines can be started up 
and put on full load in less than a minute. Specially 
designed foundations having been provided to pre- 
vent the propagation of vibration, and a good deal 
of attention has been devoted to making the silencing 
of the exhaust as perfect as possible. Compressed 
air is used for starting the engines, this being taken 
from a battery of four receivers which are charged by 
a motor-driven air compressor. 

The circulating water for the engines is supplied 
by gravity from a tank of 1600 gallons capacity, 
situated on the first floor over the cooling plant. By 
means of interlocking gear between the compressed 
air valves and the water valves the starting up of 
the engines without first turning on the water is 
rendered impossible. From the engine jackets the 
water flows into two Heenan rotary water coolers, 
designed to deal with 4000 and 2000 gallons of water 
per hour respectively. The water is returned to the 
storage tanks by means of electrically-driven centri- 
fugal pumps. The make-up water is controlled by a 
ball valve on the tank, and all the water used is first 
| treated by a Boby water-softening plant of 300 gallons 
capacity. 

‘The engines are directly coupled to tandem direct 
current dynamos made by the Electric Construction 
Company. The dynamos are of the multipolar shunt- 
wound type fitted with interpoles, and each pair of 
machines is mounted on a box baseplate with two 
pedestal bearings. The armatures of each set have 
been made strictly interchangeable even to the 
provision of a coupling outside the outboard bearing, 
this coupling being protected by a cover of planished 
steel. The dynamos are designed to generate current 
| at any voltage from 250 to 280 with a low temperature 
rise. 

The battery of accumulators, which was supplied 
|and erected by the Chloride Electrical Storage 
Company, Limited, of Manchester, consists of 270 

Plantide cells. Each cell has twenty-nine plates, 
which are suspended from the sides of glass boxes. 
The latter are supported on pitch pine stands, insu- 
lated from the floor. The battery room is arranged 
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in a single tier with wide gangways between the 
different rows which enables each individual cell to 
be readily inspected. There is also a gangway across 
the middle which divides the two halves of the battery, 
thereby reducing the danger of shock to a minimum. 
The whole of the regulating cells range along one side 
of the room and the copper rod connections are carried 
on insulators on the wall to the centre, where they 
are led down through insulating tubes in the floor to 
the regulating switches which are immediately below. 

For charging the battery there is a double-ended 
booster of the Electric Construction Company’s make 
placed in the engine room on one side on the switch- 
board. The two boosting dynamos each have a 
capacity of 19 kilowatts and are driven by a 58 brake 
horse-power 500-volt motor running at a speed of 
1200 revolutions per minute, all three machines being 
mounted on a combination baseplate. The starting 
panel is fixed close at hand on the wall and consists of 
a double pole ironclad switch fuse and starter fitted 
with overload and no-volt release, together with an 
ammeter. 

The switchboard, which also came from the Electric 
Construction Company’s works at Wolverhampton, 
consists of two generator, one battery and booster, 
one integrating watt-hour meter, and three feeder 
panels, all of black enamelled slate. The panels are 
divided horizontally at the centre by an enamelled 
slate shield, the top half being devoted entirely to 
the positive side of the sytems and the lower half to 
the negative. The switchboard has an overall length 
of about 12ft., is placed 6ft. away from the wall, so 
as to leave room for the battery regulating switches 
and also for access to the back connections which are 
so designed as to be easily traceable. All the circuits 
are protected: by automatic cutouts, and, where 
suitable, time lag attachments are provided. The 
whole of the instruments are of the Cirscale type 
manufactured by the Record Electrical Company, 
Limited, of Manchester. On the right hand side of 
the board three illuminated dial voltmeters are fixed 
on swing brackets. The top instrument indicates the 
bus-bar pressure and the two lower instruments are 
connected to double-pole voltmeter switches by means 
of which the pressure at the several feeding points 
can be ascertained. Paralleling has been made a 
simple matter by the provision of a portable hori- 
zontal pattern voltmeter, which is provided with 
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plugs to fit sockets on the generator and bathery | 
panels. On the top of the board there are the battery | 
meters and two pedestal type voltmeters. 

The regulating gear has been kept entirely separate | 
from the board. The resistances are placed in a cellar | 
into which all the cable connections from the gene- 
rators and boosters come and also the feeder cables. 
lrnmediately above the resistances the control pillars, | 
eivht in number, including two for the battery regu- | 
lating switches, are mounted on the engine room floor. | 
By this arrangement it is possible for the switchboard | 
attendant to have control of all the generating plant 
and at the same time to be able to see the whole of 
the switchboard instruments. An earth panel with 
an Everett Edgeumbe dise recording ammeter, short- | 
circuiting relay and overload breaker is fixed on the | 
wall at the back of the board. 

To facilitate the erection and overhauling of the | 
plant a 10-ton hand-operated travelling crane by | 
Messrs. Herbert Morris, Limited, of Loughborough, 
has been installed on a runway which extends for the | 
whole length of the engine room. 

Under the contract the consumption of gas by the 
yenerating sets working at ordinary full load, with gas 
of 500 net B.Th.U. per cubic foot at a normal tem- 
perature and barometric pressure, is guaranteed not 
to exceed the following: For the 200 kilowatt set 
30.75 cubic feet, and for the 100 kilowatt set 31.35 
cubic feet per unit generated as registered by watt- | 
hour meters. The official consumption tests have | 
not yet been taken, but we are given to understand | 
that the trials of the plant and their general running | 
on the load give warrant to the view that the guaran- 
teed results will be excelled. 

Under the Wood Green Electric Lighting Order 
the streets scheduled for the compulsory mains were 
limited to High-road and Myddleton-road. It is | 
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| occasion for international festivities. 
| May 15th, the date finally fixed for the handing over 





boxes, Lucy and Co., Limited ; and works’ wiring, 
Tyler and Freeman. The capital expenditure on the 


| scheme, including Parliamentary costs, land, gene- 


rating station and mains, amounts to about £30,000. 
The responsibility for the preparation of the scheme 
and for carrying it into effect is shared by Mr. A. E. 
Broadberry, manager of the Tottenham District 
Light, Heat and Power Company and Messrs. May 
and Hawes, consulting electrical engineers of Caxton 
House, Westminster. The prices charged by the 
company for electricity range from 5d. to 4}d. per 


unit for lighting purposes and 2d. to Id. per unit for 
| power purposes. 
are provided and maintained by the company at a 


Meters for registering the supplies 


quarterly rental of two shillings. 








OPENING OF THE MONT D'OR TUNNEL. 


(By our Swiss Correspondent.) 


In normal times an event such as the opening to 
traffic of a new international railway of the importance 
of the Frasne—Vallorbe line, with a tunnel of the 
length of the Mont d’Or, would have attracted con- 
siderable attention, and would have been made the 
As, however, 


to traffic of this new line, fell at a time when the 
European situation was not such as to dispose anyone 
to merrymaking, all festivities were dispensed with, 
and save in the engineering world, little notice was 
taken of the event. 

The line was built for the purpose of improving 


| railway communication between France and Northern 


Italy vid Switzerland. It shortens the distance from 
Paris to Lausanne by «1 miles, avoiding the pro- 
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searcely necessary to state that the company recog- 
nised that so restricted a system of mains would be 
practically and economically unsound, and it was 
sufficiently enterprising to commence the supply with 
a comprehensive system of distributing mains through- 
out the principal streets of the district. Mains will 
be provided in other streets from time to time as the 
demand for electricity arises, the feeding and dis- 
tributing system having been laid out with the view 
of general extensions. 

All the cables are of the three core type, insulated 
with impregnated paper, lead-covered and _steel- 
armoured. They were made at the cable factory of 
the Western Electric Company at Woolwich. There | 
are three feeding centres where the feeder mains serve 
the distributors, one situated near the Town Hall, | 
one in the High-road adjacent to Noel Park station, | 
and the other in the Alexandra Park district near the | 
junction of the Avenue and Alexandra Park-road. 
At these centres feeder pillars have been erected and | 
similar pillars in other situations provide an easy 
means for dividing up the network of distributing 
mains into suitable sections. All the pillars, service | 
boxes and consumers’ fuse-boxes have been made by 
Messrs. Lucy and Company, of Oxford. 

The meters for registering the supplies taken by 
the consumers as well as the main meters at the | 
generating station are by Chamberlain and Hookham, 
of Birmingham. 

The firms responsible for the various sections of 
the work not mentioned in the foregoing are as 
follows :—Gasholder and pipework, Tottenham Dis- | 
trict Light, Heat and Power Company ; buildings, 
steelwork, Fawcett Construction Company, Limited ; 
buildings, masons’ work, A. Monk ; electrical testing | 
instruments, Evershed and Vignoles, Limited, Nalder | 
Brothers and Thompson, Limited ; protection boards, | 
Burt, Boulton and Hayward, Limited ; pillars and | 
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jecting elbow formed by the line to Pontarlier. The 
time of the journey between Paris and Milan vid this 
new line and the Simplon will now be 14} hours, 
for a distance of 508} miles; between London and 
Milan, 24 hours, 779} miles; between Paris and 
Rome, 27} hours, 8903 miles ; between London and 
Rome, 40} hours, 11614 miles. Moreover, the maxi- 
mum gradients are reduced from .025 m. to .015m., 
and the altitude of the highest point reached is now 
only 2938ft. instead of 3319ft. The new line—as 
will be seen from the accompanying map, runs fairly 
straight north-west and south-east, branching off at 
Frasne Station from the existing Dijon—Pontarlier 
line. It then runs across the peat bogs of Frasne, 
crosses the Drugeon River and then the Laveron 
ridge by means of a tunnel 1086 yards long. After 
crossing the marshes of Vaux and Bonnavette, the 
line runs close to the ancient abbey of Granges-Saint- 
Marie, after which it enters the marshy stretch of 
flat land separating the lakes of Saint Point and 
Remoray. It then reaches Labergement, and after 


| passing one of the tunnels which the line includes, it 


enters the exceedingly picturesque gorges of the 
river Doubs. The station of Les Longevilles is then 
reached, which is the highest point of the line. 
Shortly after leaving this station, the French portal 
of the Mont d’Or Tunnel is entered. The tunnel is 
almost exactly 3} miles in length (6098 m.), and 
almost entirely in French territory. The new inter- 
national station of Vallorbe is, as will be seen, very 


| near the Swiss portal of the tunnel. 


The new line is a double track, and is directly con- 
nected with the Lausanne—-Simplon line. The old 
route going vid Pontarlier is only a single track 
between Pontarlier and Vallorbe. The distance 
between Frasne and Vallorbe by the new line is 
24.48 kiloms., whereas by the old line it was 41.997 
kiloms. Work was begun upon the Frasne—Vallorbe 





four years and eight months ago—that is, in Septem- 
ber, 1910—and would undoubtedly have long since 
been completed but for the remarkable difficulties 
encountered in crossing by means of an embankment 
the marshy ground of Saint-Marie, and also the 
difficulties caused by waterburst which occurred in 
the Mont d’Or Tunnel itself. About 360m. of the 
marsh of Sainte-Marie have had to be crossed by 
the new line. The composition of the ground is a 
superficial layer of peat or turf about 2m. thick on 
an average, below which is black, sticky mud about 
25m. deep. below which, again, is limestone ooze 
34m. deep, and, finally, at the bottom a basin of 
glacial moraine formed of boulders, stones and clay, 
the deepest point of which is 61 m. below the surface 
of the marsh. 

Having said so much, there is no need to expatiate 
upon the difficulties of constructing this portion of 
the line. At first it was thought that it might have 
been possible to cross this marshy stretch by a 
bridge or viaduct, but after going into this 
project the decision was reached that it should be 
filled up with rocky débris until a solid foundation 
seemed to have been laid. The river Doubs was 
crossed by an iron bridge with three spans, in all, 
41.10m. long. The rocky débris sank into the marsh, 
pushing the slime or ooze away on either side, and 
thus for a space of about 60m. waves, so to speak, 
about 4m. high, were formed. Over 200,000 cubic 
meters of refuse were swallowed up. 

The geologists who were consulted before the 
piercing of the Mont d’Or Tunnel expected that 
springs would be encountered, and they estimated 
the amount of water which would be yielded at from 
300 to 900 litres per second (66 to 198 gallons). 
The tunnel slopes all the way slightly towards 
Switzerland. The Swiss heading was begun on 
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THE FRASNE-VALLORBE LINE AND THE ,MONT D’OR 


TUNNEL 
November 14th, 1910, the French heading on 
July 2ist, 1911. After leaving the former, dry 


calcareous rock was at first encountered, then blue 
marl, then limestone in slabs, after which came more 
blue marl, and, finally, fissured limestone. On 
December 23rd, 1912, in the shaft at kilom. 4.273 
from the head, a spring suddenly broke out, yielding 
3000 litres (660 gallons) a second—see page 508—a 
quantity which by December 29th had increased to 
1100 gallons, carrying away the embankment at the 
portal of the tunnel, washing away portions of two 
roads and destroying a building. At the same time 
on the French slope of the Mont d’Or the springs of 
a tributary of the Doubs, the Bief Rouge, dried up, 
which caused the factory owners in the neighbour- 
hood, who depended upon it for water power, to 
make loud complaints. In the tunnel itself the sudden 
irruption of so much water caused some of the marly 
portions of the vaulting to collapse. When the 
quantity of water had diminished to about 80 gallons 
a second, a kind of cork or plug was constructed out 
of cement to dam it up. Through this plug ran two 
pipes, lying on the floor of the tunnel, which carried 
off the water while the plug was being constructed. 
The pipes were provided with sluice cocks, and when 
the plug, 7m. in thickness, was finished, these 
sluices were closed, on January 17th, 1913. The 
water having been got under control, it was possible 
to finish the cementing in the marly parts which had 
been damaged by the water bursts. 

A few days after the closing of the sluices, the 
Bief Rouge springs began to flow again. The level 
of the springs was about 84 m. above the level of the 
gallery, as was shown by a manometer put up at the 
weir. A central aqueduct was constructed in the 
tunnel capable of carrying off 220 gallons per second. 
The masoning over of the blue marl portions was 
completed, and it was then possible to open the 
sluices and empty the water held back by the dam, 
which was afterwards removed, in February, 1913. 
Work on the tunnel was then resumed, aithough it 
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was from time to time perforce interrupted when 
more water percolated through than could be carried 
off by the aqueduct. 

On April 18th, 1913, work being then at kilo. 4.407, 
a new water burst suddenly occurred, and 2200 
gallons per second were soon pouring into the tunnel. 
For a time work had to be entirely suspended, and 
it was only possible to enter the shaft for a few hours 
from time to time. The main shaft was then closed 
and the springs diverted through a side shaft parallel 
to the tunnel axis, 20 m. to the left. In excavating 
this side shaft, on January 9th, 1913, a transversal 
grotto or cave was broken in, which in a few minutes 
drew off all the water. In order to proceed with the 
work, this was plugged up right and left by cement 
plugs, and work could soon be resumed and con- 
tinued without any further difficulties occurring. 
The joint was closed up by a system of cement 
plugs pierced by pipes. When this was finished the 
sluice cocks of the pipes were shut, and the water 
then returned to the Bief Rouge springs. Occasionally 
some water still percolated through the vaulting, 
but all these dripping spots have at length been 
closed by cement injections, and the shaft is now dry. 

The rails used are of the Vignoles type, 12 m. and 
18m. in length, weighing 48 kilos. per lineal meter. 
The sleepers are of creosoted oak. 

Considering all the difficulties which have had to 
be overcome and the consequent delays, it may be 
taken as certain that the original estimate of £1,480,000 
for the construction of the Frasne—Vallorbe line and 
Mont d'Or Tunnel will be almost doubled. Com- 
pressed air machines of the Meyer type were used for 
the boring. Ventilation, since March, 1911, has 
been effected by compressed air engines and a 50 
horse-power fan. The compressor station is near 
the entrance to the Swiss side of the tunnel, and is 
worked by electricity, the current being obtained 
from the Joux by high-tension transmission lines. ° 

The history of the building of this new line and 
tunnel may really be traced back to 1906, when the 
Simplon was opened to traffic. In order that the 
Simplon might not fail in what was hoped from it, 
it was essential that the approach lines to it should 
be such that traftic on them could be easily main- 
tained at any time of year, and also that they should 
be able to cope with heavy international traftic. The 
Dijon—Lausanne line, when crossing the Jura, how- 
ever, was not suited for such traffic, having only a 
single line between Pontarlier and Vallorbe, and, 
moreover, the old line runs through a district where 
winter traffic is often impeded by heavy snowstorms. 

The traction through the new tunnel is by steam, 
but the ventilation is so good that this drawback will 
be but little noticed. Work has been carried out for 
the P.L.M. Company by MM. Fougerolle Fréres, 
by the Etablissement Daydé, Paris, the Société des 
Grands Travaux de Marseille, and by M. A. Palaz, 
a Lausanne engineer. Several illustrations of the 
work appear upon page 508. 








OBITUARY. 
JOHN SAMUEL WHITE. 


WE regret to have to record the death of Mr. John 
Samuel White, the Chairman of the firm of J. Samuel 
White and Co., Limited, of East Cowes. Mr. White, 
who was born at Cowes, Isle of Wight, on July 3rd, 
1838, and who was, therefore, nearly seventy-seven 
years of age at the time of his death, which occurred 
on the 14th inst., was the son of Mr. John White, a 
well-known shipbuilder who himself was one of the 
leading naval architects of his time and who, we 
believe, formed a member of the first committee 
which drew up and initiated the formation of the 
Institution of Naval Architects. 

Even as a lad Mr. John Samuel White showed that 
shipbuilding was to be his career. There still exist 
at the works at East Cowes many ingenious models 
and well-made examples of boats and mechanical 
contrivances executed by him during his early 
training. He was a man of particularly keen intellect 
and kindly disposition, with a faculty for interesting 
those about him in the work which he had in hand, 
which work when finished always disclosed that its 
designer had a special eye for beauty of form and a 
keen appreciation of combining this with the greatest 
efficiency. 

Mr. White was the pioneer in the application of 
fast-running machinery to pinnaces attached to ships 
and yachts and, in this connection, the records of 
the firm show that from about 1864 he developed an 
extensive and influential connection with the British 
Admiralty, foreign admiralties, royal personages 
from all countries, &c. These small steam pinnaces 
became famous in every port of the world where 
excellence in sea craft was appreciated. Improve- 
ments were introduced and the dimensions increased 
until the boats became of considerable importance, 
particularly in the steamboat equipment of warships. 
They were soon adapted for the carrying of torpedoes, 
both Spar and Whitehead. Their distinguishing 
feature of handiness, due to the “ turnabout ”’ system 
of steering of which Mr. White had made a special 
study, made them formidable craft in connection 
with torpedo warfare. The machinery was developed 
until some of the types as fitted to the Service 56ft. 
Vedette Boat were, it is claimed, the finest to b> found 


anywhere as examples of power for weight and for 
efficiency of construction. 

When the wooden boats reached dimensions which 
rendered them independent of a parent ship, Mr. 
White turned his attention to building similar vessels 
of steel, keeping in mind lightness of construction 
and fast-running machinery, and identified himself 
with these features of ship construction which, in 
themselves, led to the gradual development of tor- 
pedo craft. In this connection it is worthy of note 
that, in 1885, Mr. White built at his Yard, from his 
own plans and at his own expense, the first 150ft. 
torpedo vessel constructed in this country. He 
embodied in the design the ‘ Turnabout ” system of 
rudders which he had used with such success in 
smaller boats, and also fitted the vessel with a ram 
bow, with the result that the diameter of the turning 
circle of the craft was made very small indeed. The 
‘“'Turnabout ’’ system was followed up by the British 
Admiralty and a large number of torpedo gunboats, 
which were originally designed for the destruction 
of destroyers, were fitted with it and were, in conse- 
quence, exceedingly handy vessels. For his services 
in connection with this development the Admiralty 
granted Mr. White some special financial recognition. 

After the completion of the 150ft. torpedo vessel 
Mr. White proceeded with the construction of a 200ft. 
torpedo vessel from his own plans and again at his 
own expense. She was also a *‘ Turnabout”’ vessel, 
and her speed was at that time a special feature. 
During the construction of this latter vessel Mr. 
White had the advantage of being in close commu- 
nication with Lord Fisher, who, at that time, was 
the captain of the Excellent and Vernon at Ports- 
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mouth and who was very interested in the develop- 
ment of torpedo craft. The vessel, which was named 
the Sea Serpent, was purchased from Mr. White by 
Armstrong and Co. after survey by Sir Philip Watts, 
who was at that period on the staff of that firm. 

Up to 1889 the machinery of the vessels constructed 
by Mr. White had been obtained, under a business 
arrangement, from G. E. Belliss and Co., of Birming- 
ham, but in that year a commencement was made with 
the engine works at Cowes, and since that time extra- 
ordinary developments have taken place, until to-day 
the works in question are among the best equipped 
of their kind in the country. It was Mr. White’s 
policy to take up any new development in propelling 
machinery and to obtain at as early a date as possible 
the necessary plant and staff to meet the demands 
such developments required. Water-tube boilers, 
turbines, Diesel engines, other forms of special 
internal-combustion machinery, aeroplanes and sea- 
planes, are among the firm’s productions to-day. 
Although the subject of our notice severed his active 
participation with the works in about the year 1897, 
yet his interest in all these developments was con- 
tinued right up to the day of his death, and his 
unvarying good temper, keenness and unflagging 
perseverance was always there to assist those more 
intimately responsible for the detailed conduct of the 
business. 

In 1898 the firm was converted into a private 
limited liability company, of which Mr. John Samuel 
White was the chairman, and he continued to exercise 
that office without a break-in spite of the fact that, 
during the last six years, he has been in failing health. 
Mr. White did not identify himself to any extent 
with local public affairs, but his kindness and gene- 
rosity to those in need of help were proverbial in the 
district and his loss will be deeply felt by all who 





knew him, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 
THE INTERNATIONAL ASSOCIATION FOR TESTING 
MATERIALS. 


Srr,—In your last issue Dr. Arnold refers to a report of the 
International Association for Testing Materials on the Nomen. 
clature of Microscopic Substances and Structure of Steel and 
Cast Iron. In his letter Dr. Arnold gives the names of two of 
the English members of the Nomenclature Committee, of whic! 
there were three—Professor Carpenter, Dr. Rosenhain and 
myself—and also states his opinion that Sheffield has bee) 
slighted, on the following grounds, viz.:—({1) That Sheffiel 
was not represented on the Committee ; (2) that no notice was 
taken of the alleged slaughter and burial of beta iron by Sir 
Robert Hadfield and himself ; (3) that full credit was not given 
to him for the discovery of the dove-coloured manganese sii! 
phide in steel, and that the implied date of the discovery i. 
incorrect ; (4) that some of his more recent and valuable di 
coveries were not referred to in the report. The prominenc 
given to the name of Dr. Rosenhain and my own, coupled wit} 
the alleged insult ** to the little village of 500,000 inhabitants ° 

implying as it does the responsibility of these two gentlemen, 
together with the threatened terrible calamity of the resigna 
tion of Dr. Arnold from the Association—makes necessary ; 
public explanation of the situation as it really exists. 

The English members of the Committee were elected from 
English members of the Association, and as Dr. Arnold did 
not join the Association till eighteen months afterwards, lx 
was not at the time qualified for election. As a descendant ot 
several generations of Steads who were Sheffield cutlers, and 
being intimately associated with the interests of Sheffield track 
and with Dr. Arnold, the General Committee of the Association 

Dr. Arnold not being available—naturally regarded me a 
the next best representative of Sheffield, Had Dr. Arnold been 
a member he would undoubtedly have been elected as a member: 
of the Nomenclature Committee. This disposes of the first 
ground of offence. 

The answer to the second point is simple. The report 
objected to is nothing more than an excerpt from Vol. IL. of 
the “ Proceedings’ of the Association for Testing Materials, 
containing the official records of the New York Congress of 
1912. The report is therefore not a recent production, for it 
was circulated to all members of the Association in August, 
1912, or at least nine months before the date of the controversy 
at which Sir Robert Hadfield and Dr. Arnold helped to bury 
beta iron. 

My rejoinder to the third item of grand offence is this: that 
by associating the name of Waterhouse with Dr. Arnold, an 
implied chronological error did unfortunately creep into the 
report, but Iam absolutely certain this would have been corrected 
with thanks by the Committee had Dr. Arnold drawn attention 
to it. Possibly he may not have seen the report of 1912, but a 
copy was sent to the Sheffield Engineering and Metallurgical 
Society, and was available for his inspection. But surely this 
is a trivial matter. Everybody in the whole metallurgical world 
gives Dr. Arnold, and Dr. Arnold alone, credit for the discovery 
of the dove-coloured sulphide in steel. There is no other claimant. 

The last ground for complaint is easily answered. Dr. Arnold 
has always fought those who coined names which did not convey 
some idea of the nature of the substances named. There is 
much to be said for this point of view, and it is probable Dr. 
Arnold’s efforts have had their effect, for few new terms have 
been coined in recent years. The terms objected to by Dr. 
Arnold, however, had received such general recognition, and, 
moreover, had found their way into a host of text-books at 
the time the report was made. These facts had to be taken 
into account. Dr. Arnold and all the members of the English 
Committee have carefully avoided coining new terms, and as 
there were none made in Sheffield, it is not surprising that what 
had no existence did not appear. , 

Further, let me add that during the preliminary considera- 
tion of the draft report sent to me by Dr. Howe, Dr. Arnold and I 
had much correspondence about nomenclature. On November 
22nd, 1910, I wrote to Dr. Arnold informing him of the election 
of the Committee, and asked him for his views, and from that 
date until the end of 1911 a number of letters passed between 
us, and Dr. Arnold’s views were duly forwarded to Dr. Howe. 
It is therefore only just to say that although not actually on the 
Committee, as a matter of fact, Dr. Arnold was to all intents and 
purposes a member. It was open during that period for Dr. 
Arnold to send to me the names of any new constituents he 
wished to be noticed. Had he done so, I am sure they would 
have been introduced into the report. As it was, the original 
draft report was modified considerably to meet the views of 
Dr. Arnold and the other English members of the Committee. 

In conclusion, let me in the first place express my regret, 
which I am sure will be felt by all the members of the Nomen- 
clature Committee, that in error the name of Waterhouse was 
associated with that of Dr. Arnold as joint discoverers of the 
dove-coloured sulphide in steel. Secondly, that the Committee 
could not be blamed for not possessing the gift of prophecy, and 
publish what Sir Robert Hadfield and Dr. Arnold were going 
to do nearly a year after the report was published ; neither 
could they refer to the claim of Dr. Arnold, made for the first 
time only a week ago, that he is the discoverer of molybdenum 
steel. 

International associations are ponderous institutions, and 
it is impossible to meet the exact views of every member, and 
when nothing serious is involved and only questions as to the 
names of micro-constituents are in the balance, there must be 
concessions to the opinions of the greater number. The reference 
that the report was printed in the country of an alien enemy 
loses the obviously intended implication when it is known that 
it was printed two years before the war began. si 

J. E. 


Middlesbrough, May 19th. STEAD. 


SHORTAGE OF SHELLS. 

Sir,—I am writing to ask if through the medium of THE 
ENGINEER you would call for volunteers among engineers resident 
in or near London, and engaged during the day, to give up, say, 
three hours every night to the practical manufacture of shells 
or their constituent parts. I know that in London there are 
many firms who are very short of mechanics, and I believe 
that such an effort, if adequately responded to, would have the 
approval of the War-office. I am prepared to offer my services 
in the manner indicated, and I shall be very glad to receive the 
names of any engineers who are ready to do the same. A similar 
movement has been successfully adopted in the North of England 
and I do not see why London engineers should not do the same. 

H. M. Surtees TUCKWELL. , 

21-22, Tavistock-square, London, W.C., 

May 18th. 








ONE-HALF of the wooden-bodied cars used in the in- 
dustrial railway coal and ash-handling system of a southern 
Indiana power-house are lined with asbestos board and 
sheet iron. The lined cars are used principally for hauling 
ashes, because sometimes ash handlers do not carefully 
extinguish all of the live coals and it was discovered that 
much of the wear of the wooden car bodies was due to 
burning and charring. Now, however, with the asbestos 
board between the wood and the sheet iron lining, the life 





of a car body is found to be increased several-fold. 
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RAILWAY MATTERS. 


Tue Great Western Railway Company withdrew on 
Monday last the day boat between Fishguard and Rosslare. 
The 8.45 a.m. train from Paddington and the corresponding 
up train run to and from Swansea only. 


THE Railway Executive Committee has issued an appeal 
to passengers to refrain from taking an excessive amount 
of luggage with them. The appeal is based on the grounds 
that the staff has been considerably depleted. 

WE have reason to believe that the Associated Society 
of Locomotive Enginemen and Firemen is agitating for 
the war bonus agreed to a few weeks ago being increased 
from 3s. to 5s. per week and for the-youths under eighteen 
years of age to be granted a bonus. 





Tue Board of Trade has recently confirmed the under- 
mentioned Order made by the Light Railway Commis- 
sioners :—Hutton Magna Light Railway Order, 1915, 
authorising the construction of a light railway in the 
North Riding of the County of York, from Forcect to 
Hutton Magna. 

ON the Victoria Government Railways 74.49 per cent. 
of the stations, junctions, and siding connections are 
interlocked. During the year ended June 30th, 1914, 
fifty new electric train staff sections were’ brought into 
use and thirty-two tablet sections we.e replaced by the 
electrical train staff. 

AmonG the English railway companies which are known 
to have commenced experimenting with locomotive cab 
signals are the Lancashire and Yorkshire, Great Central, 
and South-Eastern and Chatham. The Great Western 
and North-Eastern have them in regular use, and the 
Midland has been trying two systems for some time. 


THE announcement is made that Lord George Hamilton 
has been appointed chairman of the Underground Electric 
Railways Company of London, in succession to Sir Edgar 
Speyer. Lord George Hamilton was deputy-chairman of 
the company, and was also chairman of the Metropolitan 
District Railway Company, one of the principal concerns 
controlled by the Underground Electric Railways Com- 
pany. 

In the latest Roll of Honour poster issued by the 
London and North-Western Railway it is stated that 
13,659, or 15.8 per cent. of the whole, members of the 
company’s staff have joined the colours. The names of 
six are given, three of whom have received the D.C.M., 
two have been mentioned in dispatches, and one com- 
mended by his commanding officer, together with the 
circumstances that led up to these honours. 


THE report of the engineer-in-charge of maintenance, 
Southern and Central Divisions, Queensland Government 
Railways, for the year ended June 30th, 1914, says that 
the maintenance cost per mile of single line and crossing 
loops was £139 2s. 8d., as against £131 8s. 9d. for 1912-13. 
The principal portion of the increase was due to strengthen- 
ing the road in anticipation of the larger area to be covered 
by the bigger engines. On the Northern Division the 
maintenance cost decreased from £126 I4s. 9d. to 
£113 9s. 6d. 

AN interesting case was heard in the King’s Bench 
Division on the 13th inst. The Midland Railway Company 
was sued by the Yorkshire Fishery Board in the petty 


sessional division of Eckington, in the county of Derby, | 
in that the respondents on May 15th, 1914, at Totley, | 


unlawfully did cause to flow into the river Sheafe, a 
tributary of certain waters containing salmon, certain 
liquid matter to such an extent as to cause the said waters 
to kill fish. The facts, briefly. stated, are that some 
creosote escaped from a private owner’s wagon on to the 
railway and percolated through into the river. The 
justices at Eckington dismissed the summons, but stated 
a case. As the creosote had already percolated into the 
river when it was discovered by a signalman, the Lord 
Chief Justice said that the company could not be accused 
of having caused the creosote to flow, and in this judgment 
Mr. Justice Avory and Mr. Justice Low concurred. 


THE junction between the London Electric Railway 
and the London and North-Western Railway at Queen’s 
Park, shown in Fig. 14 on page 57 of our issue of January 
15th last, was opened on the 10th inst., together with two 
new lines of rails thence to the west end of Kensal Green 
tunnel, including a third Kensal Green tunnel. These 
new lines connect with the Willesden and Watford electric 
railway described in our issues of June 14th and 2\st, 
1912. This allows for the ‘‘ Bakerloo ” trains to run to and 
from the new station at Willesden Junction, a plan of 
which was given in Fig. 3 on page 611 of our issue of 
June 14th, 1912. Interchange between the ‘* Bakerloo ” 
Railway and the London and North-Western Railway is 
now made at Willesden instead of at Queen’s Park, 
which is a great convenience to the travelling public, 
seeing that more trains call at the former station than at 
the latter. The junctions between the fast and slow lines 
and between the slow and electric railways at ‘‘ Willesden 
Tunnel Mouth” box still remain in use. A new station 
is being built on the electric railways at the east end of 
Kensal Green Tunnel. 


UNDER an Act passed on October 22nd, 1913, the 
Interstate Commerce Commission was granted 25,000 dols. 
to investigate and report with regard to the use and 
necessity for block-signal systems and appliances for 
the automatic control of railway trains and any appliances 
or systems intended to promote the safety of railway 
operation. This, virtually, was a revival of the duties 
performed by the Block Signal and Train Control Board, 
which was in existence for five years and came to an end 
on June 30th, 1912. The work is now performed under 
the Safety Appliance Division, and the first annual report 
of the Chief of the Division of Safety has just been issued. 
From this we learn that up to October Ist, 1914, plans of 
315 devices had been presented for consideration, of which 
184 had been examined and an opinion thereon _ trans- 
mitted to the proprietors. Of the 184 examined, 131 
were considered to be so impracticable or crude as to be 
worthless, 12 possessed meritorious features, but as a whole 
required further development before being entitled to 
serious consideration ; 19 were not considered as railway 
appliances, and 22 disclosed devices which were con- 
sidered to possess merit from the standpoint of safety. 





| 
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NOTES AND MEMORANDA. 


WE note in List No. 19 of Inquiries for Sources of Supply 
of Goods issued by the Board of Trade that the names of 
makers of high-pressure air pumps for filling cylinders, 
similar to oxygen cylinders, at a pressure of about 3000 Ib. 
per square inch are being asked for. Makers of looms for 
sarsnet ribbon and of machines for splitting rods are also 
sought. Makers of foundry requisites are also requested 
to put themselves in touch with the Board. 


A CORRESPONDENT writing in Power says : ‘‘ A telephone 
receiver has been my constant friend about the plant for 
the past twelve years, for various uses, one of which is in 
connection with calipering, especially the work inside of 
engine cylinders. The most convenient way is to have the 
two sides of the calipers insulated from each other. The 
work in the lathe completes the circuit, causing a click in 
the receiver. An ordinary pair of calipers may be used 
with a cigarette paper between the work and one side of 
the calipers. This method is especially useful when 
aligning engines. 





THE Scientific American describes the American form of 
the metal-spraying “‘ pistol ’’ invented by a Swiss engineer, 
Mr. Schoop. A thin metal wire is fed at a suitable speed 
through the tube of a Bunsen burner into the flame, in 
which it is melted. At this point it is subjected to a rapid 
blast of air which blows it out of the mouth of the Bunsen 
in a stream of extremely fine particles. The apparatus 
is held in the hand very much like a pistol, and the jet 
may be directed on to any object which it is desired to 
cover with a thin film of the projected metal. The spray 
does not appear to damage the object on which it is de- 
posited, and brass has been deposited on silk without the 
texture of the latter being injured. 


ALTHOUGH, owing to the war, the motor imports into 
South Africa last year were less by 25 per cent. than those 
for 1913, it is gratifying to note that, as compared with 
five years ago, there has been a marked increase. For 
1910 the imports of motor cars and parts were valued at 
£288,755, while for 1914 they were worth £753,726. In 
1913 they reached their highest point, £1,100,867—which, 
as already intimated, was 25 per cent. greater than last 
year’s figures. Including the imports of motor cycles and 
parts, which make the total for 1914 £917,589, Great 
Britain’s share, £469,353, represents 51.2 per cent. of the 
whole, as compared with 48.8 per cent. the previous year, 
while the United States’ proportion has fallen from 29 per 
cent, to 23 percent. Canada has improved 2 per cent. on her 
1913 position, rising from 11.6 to 13.6 percent. Grouping 
the United Kingdom and Canada together, it is found that 
motor imports manufactured within the British Empire 
amount in value to nearly 65 per cent. of the 1914 total, 
as compared with 60 per cent. for the preceding year. 


Ir is extremely doubtful whether the suspension of zinc 
slabs in a boiler will prevent scale, states the Electrical 
World. Scale is due to the presence in the feed water of 
substances like the sulphates and carbonates of lime and 
magnesia. When the water is heated, these substances 
are precipitated and are baked on the plates and tubes. 
The action of zine in a boiler is galvanic and is intended 
primarily to prevent corrosion of the metal parts of the 
boiler. To prevent scale formation it would have to 
change the nature of the sulphates and carbonates or else 
keep them from coming in contact with the boiler, neither 
of which it is able to do. It is true that in the course of 
the galvanic action set up by the use of zine hydrogen is 


| set free at the water surface of the plates and tubes, and 


the liberation of hydrogen in this way, if rapid enough, 
might prevent scale from adhering ; but it is scarcely to 
be believed that the feeble galvanic action set up by the 
use of zine slabs could produce hydrogen at a sufficient 
rate to keep all sediment and precipitates from collecting 
on the surfaces on the metal. 


A WRITER in the columns of an American contemporary 
describes an expedient he used some time ago in getting 
out a set of working plans in a hurry while on the road. 
The only drawing materials on hand were two set-squares, 
a hard pencil and a scale. Getting some tough tissue 
paper from a dressmaking establishment he first made the 
drawings in pencil on the tissue paper, then he laid some 
sheets of carbon paper face up on the table with the trac- 
ings over them, and retraced all the lines of the drawing, 
thus backing them with the imprint of the carbon. Only 
forty-eight hours were available for the set of plans. In 
twenty hours they were completed and time enough was 
left to get them printed in the blue-printing room of a 
local shop. He has since used the idea extensively. .The 
claim is made that with carbon tracing a paper drawing 
can be done in one-fourth or one-third the time of making 
an ink tracing ; but not all draughtsmen will agree on this 
point. In any case the method is applicable only to 
simple drawings—large-scale details and the like—and 
not to drawings with fine detail, topographic maps, &c. 


In a letter to Science on the nature of the Ultimate 
Magnetic Particle, Messrs. K. T. Compton and E. A. 
Trousdale point out that for many years scientists have 
agreed in ascribing the magnetic properties of bodies to 
the action of exceedingly small elementary magnets, but 
the nature of these ultimate magnetic particles has been 
an open question. The influence of temperature, chemical 
composition and other factors has received the simplest 
explanation on the theory that molecules, or possibly 
groups of molecules, are the ultimate magnetic particles. 
On the other hand, the electron theory of magnetism seems 
logically sound, and is the only theory which has succéss- 
fully accounted for diamagnetism. The recently developed 
method of determining the positions of atoms within a 
crystal by X-ray photography, and the ferro-magnetic 
properties of magnetite, hematite and pyrrhotite crystals, 
suggested a direct experimental method of eliminating 
one or the other of these two theories. By comparing 
photographs taken through these crystals while magnetised 
and unmagnetised it can be determined with certainty 
whether or not the atoms have moved from their positions 
of equilibrium during the process of magnetisation. The 
authors have obtained experimental results with magnetite 
and hematite which indicate that the atoms do not leave 
their positions of equilibrium during magnetisation. These 
results are consistent with the electron theory of magne- 
tism and prove conclusively that magnetism is not a 
molecular phenomenon. 


MISCELLANEA. 


Six sets of self-contained breathing apparatus have 
been lent to the military authorities by the South Stafford- 
shire and East Worcestershire Mines Rescue Association 
from their station at Dudley. The military_authorities 
have been supplied with the names of fourteen Black 
Country men with a knowledge of the apparatus who are 
at present serving with the colours, some being already at 
the front. An appeal was made for 180 sets from different 
parts of the country. 


Tue battleship Audacious took first place in the fleet 
last year for heavy gun firing in the annual gun-layers’ 
tests, according to the return issued by the Admiralty. 
She fired thirty-nine rounds and achieved 3.3 hits per 
gun. The Orion fired thirty-three rounds and obtained 
2.8 hits per gun, while the Iron Duke, now Sir John 
Jellicoe’s flagship, obtained 2.7 hits per gun with thirty- 
one rounds. The best individual records with heavy guns 
were six rounds, six hits, obtained by Leading Seaman 
G. Brown, Yarmouth; Sergeant H. Stone, R.M.L.I., 
Iron Duke ; Private A. E. Seymour, R.M.L.I., Falmouth ; 
Private P. J. O'Neill, R.M.L.I., Dartmouth ; Chief Petty 
Officer W. McMillan, Warrior; and Able Seaman H. 
Hagger, Weymouth. 

A NOVEL method of casting rods in non-ferrous metals 
is now being used in America. It is known as the Mellen 
method, after its inventor, and was described in a paper 
read before the American Institute of Mining Engineers 
some time ago. The moulds are formed by cutting grooves 
in two blocks which face each other. Two endless chains 
are formed of a series of these blocks, and are arranged 
to run in vertical water-cooled guides. The liquid metal 
is poured in at the top and the velocity of the chains of 
moulds, or the height of the machine, is such that by the 
time the moulds open where they turn round the bottom 
guide pulleys the metal is solid. Thus a continuous rod 
of solid metal issues from the lower end.. The flow of 
liquid metal is controlled by electrically operated 
mechanism. 

Wir the aid of a recording tachograph, a device which 
shows the momentary speed variation occurring in the 
shaft or machine to which it is connected, the commercial 
department of the Dayton Power and Light Company, 
Dayton, Ohio, was recently able to show a prospective 
customer that his engine-driven factory shafting underwent 
a recurring speed loss of 6 per cent. during each revolution. 
The same tachograph applied to a similar installation 
driven by an electric motor showed speed variations 
reaching a maximum of only 0.5 per cent. Such a 
tachograph, according to Mr. C. J. Matthieu, power engi- 
neer for the company, is of great usefulness in revealing 
the production losses due to speed changes in engine- 
driven factories and in preparing the way for the electric 
motor drive. 

Some particulars of an ambitious water-power scheme 
in Ireland are contained in the Irish Industrial Journal. 
The scheme in question involves the combination of two 
power-houses utilising the waters of the Shannon and 
Erne, and capital expenditure amounting to 14 million 
pounds. The drainage area of the Shannon is 6000 square 
miles, and the average discharge is given as 1,320,000 cubic 
feet per minute at an available head of 40ft., equivalent 
to some 60,000 horse-power all the year round. It is 
proposed to utilise lakes Derg, Rea and Allen as storage 
reservoirs. The catchment area of the Erne is almost 
half that of the Shannon, but a head of 60ft. is said to be 
available. Comparatively little in the way of dams would 
be required, although considerable dredging would be 
required below the fall, and a conduit would be required. 
It is proposed to establish transmission lines to Dublin, 
Cork, Waterford, Kilkenny, and other centres. There 
appears to be some difference of opinion as to the financial 
prospects of the scheme in its present form. 


REpPoRTING on the imports of British machinery into 
Colombia, the British Vice-Consul calls attention to the 
subject of packing. The Colombian tariff is high, and 
packing, which is included in the assessing of the duty, 
must at the same time be light and strong; the méans 
of communication are bad ; the merchandise is constantly 
transhipped from trains to steamboats, and vice versd ; 
the transhipments are made, moreover, under the most 
primitive conditions; mule transport is still the chief 
method throughout the country, and the mule roads are 
largely narrow mountain trails. ‘There would appear 
to be,” adds the Vice-Consul, ‘‘a most important future 
for machinery of all kinds in Colombia. Agricultural 
methods are at present very backward, capital is scarce, 
and holdings are small. In a recent journey along the 
Eastern Cordillera I observed that threshing is still carried 
on by means of horses, mules, donkeys, goats and cattle, 
which are driven round a post to which they are attached 
in order to stamp out the grain. It is not uncommon 
to see all these animals being used at the same time, and 
on two occasions I saw a flock of sheep, including lambs 
a few weeks old, being driven to and fro over the grain for 
the same purpose.” 

Tue electric taxicab is fast establishing itself in the 
United States. The most extensive application of elec- 
tricity to taxicab service is at present in Berlin, where 
about 600 electric taxicabs are in use. The best example 
of electric cab development in the United States is, strange 
to say, in Detroit, the home of the petrol car. The Detroit 
Taxi and Transfer Company is now operating a fleet of 
-ten electric vehicles, which is being increased to seventy 
or more. The first electric cab with which this company 
experimented showed a mileage of 1375 miles in one 
month, and by the time it had run 12,000 miles it had 
proved itself a success beyond a doubt. During this 
mileage the car had not had any accidents or repairs. 
It is stated that the next few months will witness an 
initial installation of electric taxicabs on a large scale in 
New York, and the company responsible for this innova- 
tion will shortly extend its service to the principal cities 
throughout the States. According to Mr. MacDowell, 
president of the Motor Taximeter Company, experiments 
with several makes of electric vehicles have shown that 
the electric taxicab can be operated for something in 
excess of 20 per cent. less cost than the petrol car. There 
is also, of course, the advantage of cleanliness and ability 
| for quicker and smoother acceleration in traffic. 
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The Chemist in the Workshop. 


In the last number of the Candid Review we find an 
essay on the chemist. The author, after a just protest 
against the impudence of the pharmacist who has 

‘arrogated to himself the title of chemist,” shows 
by quotations from recent Government advertise- 
ments that “at the present time the status of the 
chemist in this country is deplorable.” He then 
enters upon a description of the position which the 
chemist should hold when we remember that “ there 
is scarcely an industry which is not in some way or 
other dependent on his knowledge and advice.” 
This leads to some pointed observations upon the 
teaching of chemistry and to a shrewd thrust or 
two at universities in which ‘“ chemistry is referred 
to cacodorously as ‘stinks.’ On the other hand, 
the work of what are called “ poor men’s colleges ” 
is praised. Finally, the author, who is not concealed 
by the cloak of anonymity in which the editor has 
wrapped him, sums up the situation as follows :— 
“It is certain that a sound knowledge of chemistry 
carried to its utmost pitch in those who are big enough 
to assimilate and advance it, and in a lower but most 
necessary degree diffused through the rank and file, is 
now a national necessity. It is so fully a national 
necessity that no one with any pretence to be an 
educated man should fail to know its rudiments. 

‘ It is quite useless to talk of capturing trade 
which depends on chemical knowledge, such as the 
trade in dyestuffs, synthetic drugs and glass, unless 
the chemist is put in command. To mince 
words is futile: the ‘ business man’ must be put in 
his place—which is business, not chemistry.” We 
could add many more quotations, but these will 
suffice to show the general tone of the article. They 
will leave no doubt about the fact that the author 
is a “ regular out and outer.” To him it is chemistry 
or nothing. Chemistry is everything, and the chemist 
should be everywhere. “ There is not a gun, there is 
not a ship of the modern stamp which would be in 
existence at this moment but for the modern chemist.” 
We venture to break a lance with him. 

Whilst we sympathise with the author in his 
defence of a science which, it must be admitted, has 
suffered much at many hands, we fear he has allowed 
his subject to run away with him. A less passionate 
view would have shown him not only that all he 
claims for chemistry could be equally well claimed 
for every other branch of science which has served 
our greater industries, but that he extends chemistry 
to cover subjects which are not generally regarded as 
within its pale. He would probably say, and the 
statement cannot be controverted, that all life, the 
terrestrial globe itself and all the stars in Heaven 
were formed and are supported by chemical reactions 
of one kind and another. But it would be equally 
true, equally incontrovertible, to assert that none cf 
these things could exist and could retain their proper 
places in the order of nature without the intervention 
of all the other sciences. The sciences indeed are 
nothing more than the study of all the forces which 
nature simultaneously employs in the manipulation 
of the universe, and of which not one could be omitted 
without the fall of all. To exalt one, then, above the 
others is to forget the parable of the Belly and the 
Members. What is true of the universe is true of 
the little industries of the earth. Great as may be 
the influence of chemistry in the composition of the 
metals from which a gun or a ship is moulded, it is 
no greater than the mechanical forces which the 
engineer employs in the manufacture of the iron and 
its subsequent reduction to the shapes and forms 
required by the duties it will be called upon to fulfil. 
The sense of proportion is lost when we claim for 
any branch of applied science a general superiority 
to others. They are all equal and it is only in its 
applications that one gains a locally greater import- 
ance than the others. But outside those sciences which 


used conveniently to be grouped under Natural 





Philosophy there are nowadays other sciences, 
amongst which must be included the science of 
business. This, too, our author would make sub- 
servient to chemistry. Here he falls, we venture to 
think, into a mistake of a more solid and practical 
kind than his ingenuous and forgivable adulation of 
the science which he loves and to which he has brought 
so much honour. ‘‘ The chemist,” he says, “ must 
be in command” of industries which depend on 
chemical knowledge; ‘‘ the business man must be 
put in his place.” It is obvious that our author has 
the dyeworks scheme in mind, but his assertion is 
clearly meant to be more widely applied. He is not 
alone in this view by any means. There is a broad 
movement at the present time, an indirect result of 
the war, to press the claims of the chemist. This 
may be seen in the ardent advocacy of workshop 
laboratories which are to be put under the care of 
chemists. Now, as a general thing it may be taken 
that the scientist is not a good business man. He 
needs, when it comes to industries, the restraining 
hand of the man who holds the money-bags. We 
do not say this particularly of chemists; it is true 
of all scientists. The reason is not far to seek. Not 
only are different stamps of mind required in the 
laboratory and in the counting-house, but the educa- 
tion must be different. It has too often been assumed 
that the spirit of commerce is acquired without 
special effort and need not be taught. To that view 
may be ascribed not a few of the tribulations which 
the trade of this country has suffered. Commerce 
must be learnt just as chemistry is learnt, by precept, 
by example, by experiment. But there is no time 
for a man to learn both, even if he had a mind capable 
of that effort. He must either be a chemist or a 
merchant. One is not greater than the other, and to 
our author’s assertion that the business man must be 
put in his place, the business man may justly reply 
that the chemist must be put in his. Their places, 
indeed, are side by side. But whereas there are 
hundreds, nay thousands, of examples to show that 
when the business man is in command an industry 
may flourish, there are very few to encourage the 
belief that where science is alone in command divi- 
dends do not dwindle and disappear. The best 
results are attained under a dual command when 
business acumen rules hand in hand with scientific 
ability. 

Our author has such an admirable case that we 
must confess to some regret that he has allowed him- 
self to be carried into extremes of advocacy which, 
however much they may please those whom he 
represents, cannot carry conviction to those who take 
a wider view of the services that the sciences render 
to industries. No one will deny that chemistry is 
of very great importance; no one will deny that 
it has been too little thought of in this country; 
no one will deny that it should be encouraged ; 
no one will deny that greater use must be made 
of it. On the other hand, thousands will refuse 
to admit that it is more fundamentally important 
than mechanics, electricity, thermodynamics, phy- 
sics’ or any other of the hundred and one 
“ies.” Our author regards it as an insult to his 
profession that chemists should be offered no more 
than two pounds and sixpence a week for their 
services. But if chemists are insulted by that rate 
of “ wages,’ so are mechanical draughtsmen and 
electrical designers all over the world. We may 
take it, if we please, that all the junior positions held 
by men with scientific and technical training are 
underpaid, but it certainly has not been shown that 
chemistry is more underpaid than other science. 
The position of routine science in industries must be 
understood. If we might be permitted an apparent 
paradox, we should say that the object of scientific 
methods applied to industry is to overcome the need 
of science. Skill in the workshop diminishes as the 
development of workshop appliances increases ; the 
need of science in the laboratory gets less as laboratory 
appliances are improved. The savant calling up 
all the resources of science and mathematics resolves 
some abstruse problem and presents the whole thing 
in the form of a simple equation which can be as 
well employed in routine operations by an intelligent 
school-boy as by a Fellow of the Royal Society. The 
first investigator who discovered by a succession of 
experiments that three and a-half minutes in boiling 
water coagulated the albumen of an egg to that 
degree which was most palatable and digestible, was 
a scientist who deserved much at the hands of the 
world, but we do not call the cook who unwittingly 
uses chemistry in the boiling of our breakfast eggs 
a scientist and do not pay her as if she were. Industry 
could not stand the strain if everyone who employed 
scientific methods was to be paid on a high scale. 
To put the paradox we ventured to offer above in a 
different way, we might say that science is always 
endeavouring to decrease her own value, and ske 
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is most valuable when she succeeds in doing so. 
Every development of applied science exhibits and 
illustrates this argument, and we must face the fact 
that chemistry applied to the routine of manufacture 
will tend year by year to grow of less value, in just 
the same way that workshop skill has. When the 
methods of analysis now employed by youths earning 
forty shillings a week are still further improved by 
the progress of science, girls will be employed to do 
the same work for thirty shillings a week. This may 
be unpalatable to the chemist, but we do not think 
the fact is controvertible. Of course, there is a 
higher branch of chemistry, a branch for which we 
cannot pay too much, a branch where, our author 
well says, men “ plunge into the grand arcana of 
Nature—breast her sea of mysteries” and “ return 
triumphant with precious pearls.” It should be 
every chemist’s aim to be such an one, but few will 
ever attain that splendid height, and the great bulk 
must be content to remain patient forty-shilling-a- 
week users of science made cheap by scientists. 

We have far exceeded the space to which we 
ordinarily limit ourselves in this place, and yet find 
that we have barely touched the fringe of the subject, 
and we feel very conscious that in discussing only the 
general impression the article has left upon our minds 
—already influenced a little, perhaps, by more extra- 
vagant claims which we have read and heard in other 
places—and one or two small points in it, we have 
done it scant justice. We have, too, touched only 
upon those things wherein we think a difference of 
opinion is justifiable, but there are many others 
with which we are in the heartiest agreement. The 
object of a serious essay of this kind should be to 
enforce thought. In doing that our author has 
succeeded. We shall effect some small reparation 
for our too brief treatment of his admirable essay 
if we succeed in inducing a few others to turn to it 
itself for further enlightenment. We do not hesitate 
to assert that it will make them think, and that, we 
take it, is the great object the author has in view. 
He wants to get the people of Britain who have too 
long neglected chemistry to ponder upon it. 


Technical Institutions and Enemy Members. 


THE action taken by the Iron and Steel Institute 
at the annual meeting to close its ranks against 
enemy members raises a question of great interest 
at the present juncture. Under ordinary cireum- 
stances the war between Great Britain and other 
Kuropean nations need not have been waged within 
the confines of our technical institutions. It has 
always been one of the boasts of science that it did 
not recognise the boundaries created by geographers 
or politicians, and that even differences of race and 
language did not imply a divergence of interests 
when the claims of science were at issue. The lure 
of research work, the desire to wrest from Dame 
Nature her most jealously guarded secrets, the work 
of applying natural forces to the advancement of 
mankind—these were tasks which have been held, 
and rightly held. to unite all nations in a common 
effort for the benefit of humanity. It is a thousand 
pities that this great tradition has been broken, but 
it can be honestly said that it is not the fault of 
> Great Britain or her Allies. The truth is that the 
way in which Germany has chosen to wage war, 
culminating in the wholesale murders which accom- 
panied the sinking of the Lusitania, has put her 
people outside the pale of civilisation, and even sane- 
minded engineers and clear-thinking scientists have 
realised that it is no longer possible to allow the 
nationalities now at war with us to claim even the 
kinship implied by membership of the same technical 
society. 

Some of our institutions, notably the Iron and Steel 
Institute and the Institution of Naval Architects, 
have been established on an international basis, and 
have a large number of foreign members. The case 
of naval architects, who are so largely concerned with 
the design and construction of warships, is to be 
judged by special considerations, and it is now some 
months since the Institution of Naval Architects 
suspended from the rights and privileges of member- 
ship all subjects of the foreign countries with which 
Great Britain is at war, and this suspension will 
remain in force until such members are reinstated 
by special resolution of the Council. This action 
dealt in a way to which nobody could object with all 
classes of foreign members, including life members, 
of the Institution of Naval Architects. It is also 
some time since the name of the German Emperor 
was removed from the list of honorary members of 
the Institution of Civil Engineers, but up to the 
present time it is understood that no action has 
been taken by the leading engineering institution 
towards suspending ordinary members who are 
citizens of the countries with which we are at war. 





These members are only few in number, it is true, 
but many British members are of opinion that action 
to deprive them of their membership should now be 
taken. The same observation applies to the Institu- 
tion of Mechanical Engineers. The case of the [ron 
and Steel Institute is in a different category. There 
were no reasons, such as applied in the case of naval 
architecture, to force the Council to earlier action, 
but the growing disregard of all international con- 
ventions by Germany, both in the war on land and 
at sea, made it necessary that steps should be taken 
to expel enemy members from the ranks of the 
Institute. The Council had apparently been waiting 
for some indication of the feeling of members. 
This, as will be noted from the report of the annual 
meeting which appears in the present issue, was 
given with no uncertain voice. A suggestion that 
the Council would take the matter into consideration 
at their next ordinary meeting was immediately 
rejected, and the need for instant action upon which 
the gathering insisted took the form of an amendment 
to the Council’s report expelling all enemy members, 
and providing for such an alteration of the by-laws 
as would in future years, should the need arise, auto- 
matically exclude from membership the citizens of 
any country with whom Great Britain might be at 
war. Mr. Mure Ritchie, who put the views of 
members so vigorously before the meeting, was 
careful to make a distinction between the German 
element which is responsible for savagery in warfare 
and nationalities which are German in name only. 
He also took occasion to point out that the case of 
Austria-Hungary was somewhat different, and he 
made a graceful reference to the old ties of friendship 
which exist between Great Britain and some sections 
of the Empire which owes allegiance to the Emperor 
Francis Joseph. It is clear, therefore, that the action 
taken by the Iron and Steel Institute, although 
founded on a righteous indignation for the methods 
of our chief enemy, has not been dictated by either 
passion or prejudice, but is the outcome of a jealous 
regard for its own honour. 

There are other scientific and technical societies 
which, if they have not already done so, will no doubt 
take steps to erase from their list those foreign 
members who are to be numbered among our enemies. 
The Society of Chemical Industry, the Royal Institu- 
tion, the Royal Society, the Institution of Electrical 
Engineers and others have a certain percentage of 
foreign membership. It may be that in some instances 
there are technical difficulties and legal objections to 
be overcome. These, however, should not be allowed 
to stand in the way, and we may expect to hear that 
all our engineering and scientific bodies have elimi- 
nated from their roll of membership all subjects of 
the countries with which Great Britain is now at war, 
if for no other reason as a protest against the 
inhuman methods of warfare introduced by our 
enemies. This is not the time to shrink from the 
performance of a plain duty. 








INSTITUTION OF MECHANICAL ENGINEERS. 


As most of our readers are aware, under ordinary 
circumstances the winter session of the Institution of 
Mechanical Engineers is brought to a close with the 
presidential address, but as this year there is to be 
no summer gathering, an additional meeting was 
held last Friday, at which a paper was presented on 
“The Distribution of Heat in the Cylinder of a Gas 
Engine,” written jointly by Professor A. H. Gibson 
and Mr. W. J. Walker, both of the University College, 
Dundee. The attendance was poor, and only five 
members took part in the discussion. 

It was opened by Mr. Dugald Clerk. In the early 
days, he said, heat losses were studied by making 
experiments with gaseous explosions in closed vessels 
of constant volume—vessels without pistons, and in 
a paper which he read before the Institution of Civil 
Engineers in 1885 some experiments with different 
proportions of gas and air were described. It was 
found that, given equal density and mean pressure, 
the heat loss varied directly with the time of exposure. 
That was true with closed vessels, and it was thought 
that the loss in an engine running at 200 revolutions 
per minute would be half that in one running at 
100 revolutions per minute, because the time of 
exposure would be one-half, but it was found that 
this was not so. In fact, under all running conditions 
the rate of loss increased with the speed. For a 
long time this was very puzzling, but later it was 
found that the faster the engine ran the higher 
was the velocity of the entering charge, and this 
velocity persisted during the suction and compres- 
sion stroke. The higher the speed of the engine, 
the greater was the turbulence loss; it was 
pretty well proportional to the speed. He tried 
trapping the charge, the ignition being suddenly 
interrupted until the piston had moved several 
times in and out, and in this way time was given for 
the air to stilldown. Hopkinson also tried trapping 





air alone, and he found that the faster the engine 
ran the greater was the loss. Hopkinson also foun 
that if a fan were placed in a closed vessel the rate 
of cooling the flame could be greatly increased by 
working the fan rapidly. As far back as 1882 they 
were aware of flame turbulence. The speaker then 
went on to refer to the importance of keeping the shape 
of the diagram constant throughout the experiments, 
It was. he said, very important to keep the ignition 
line vertical. After referring to the desirability of 
dividing the jacket in the manner the authors had 
done, the speaker concluded by saying that it was 
possible from the author’s deductions to get « very 
good idea of the specific heats of the gases used. * 

Professor H. Hubert (Liége University), after 
praising the authors for the concise manner jn 
which they had put the information together, said 
that one of his assistants had carred out experiinents 
on a steam engine, measuring at each one-tenth of 
the stroke the temperature of the cylinder walls 
and that of the steam by means of thermo-electric 
couples, and he thought that it might be possible to 
use these couples on a gas engine, and so check 
calculated results. 


Mr. E. J. Davis asked whether the statement 
made by the authors on page 14 of the paper 
was quite correct. The authors said: “Since at 


150 revolutions per minute the period of contact 
per cycle, of hot gases and cylinder walls, is 1.66 
times as great as at 250 revolutions per minute, the 
rate of transmission of heat through the cooling 
surfaces is evidently much greater at the highest 
speed.”’ Although the engine was running faster, 
was the speed for the working stroke in that propor- 
tion faster? The cyclical variation of that engine 
at 150 revolutions would be considerably more than 
the cyclical variation of it at 250 revolutions, so 
that the time taken for the actual working stroke 
would certainly not be 1.66 times at the lower speed. 
The effect of this cyclical variation was to lessen 
slightly the time of exposure at the lower speed, 
in proportion to the time at the higher speed, and 
bring the heat transmitted through cylinder walls 
a little nearer in proportion to the time of exposure, 
and so lessen the effect of turbulence of the charge 
due to the higher speed. 

Captain Sankey directed attention to the top curve 
shown in Fig. 3 on page 8 of the paper—the curve 
marked efficiency ratio on indicated horse-power. 
That had been obtained, he said, by dividing the 
thermal efficiency of the actual engine by that of 
the corresponding air standard, as defined by a com- 
mittee appointed by the Institution of Civil Engineers 
to consider and report upon the standards of effi- 
ciency of internal combustion engines. The air 
standard was based upon pure air, assuming constant 
specific heat and taking a value y of 1.4. This 
standard was taken because at that time knowledge 
pertaining to the variation of specific heat of gases 
was imperfect. Later on, due very much to the 
work of Mr. Dugald Clerk, Professor Hopkinson and 
others, the law of the variation of specific heat with 
temperature was determined with sufficient accuracy 
to calculate the thermal efficiency of an engine using 
the working substance, and in the discussion on the 
third report of the Gas Engine Research Committee 
Mr. Dugald Clerk gave a curve showing the thermal 
efficiency of an ideal engine using the actual working 
fluid for various ratios of compression. Thus, a 
5.17 compression—the compression used in the 
trials from which the curve, Fig. 3, was obtained 
the efficiency was 39 per cent. instead of 48 per cent. 
for the corresponding air standard. From Fig. 3 
it would be seen that the thermal efficiency of the 
actual engine at 30 brake horse-power was 33.5, 
and hence the ratio between what the engine itself 
did and an ideal engine using the working fluid could 
do, was 33.5 ~ 39, or .85. In the discussion on 
Mr. Dugald Clerk’s paper to which Mr. Dugald Clerk 
had just referred, he (Captain Sankey) suggested 
that the expression “ efficiency ratio’’ should be 
employed when the comparison was made with an 
ideal engine using the working fluid in the following 
words: ‘‘ He would suggest that the relative efficiency 
might be retained when comparing a gas engine with 
an air standard, and the efficiency ratio should be 
used when comparison was made with the actual 
standard.” Based on that, he suggested that the 
authors should give the relative efficiency as well as 
the efficiency ratio already shown by the curve at the 
top of Fig. 3. 

Mr. W. A. Tookey dealt mainly with the calorific 
value of the gas. He said the determination of this 
was of great importance to manufacturers and others. 
Hitherto it had been difficult to obtain a close com- 
parison between the calorific values obtained with a 
calorimeter and those computed from figures. From 
the paper it was evident that the authors had obtained 
a close comparison by the two methods, and he would 
suggest that in the final print they should give the 
multipliers used. 

Mr. Walker, who read the paper, then replied. In 
dealing with Mr. Dugald Clerk’s remarks concerning 
the shape of the diagram, he drew two sketches 
illustrating the cards obtained when running at low 
speed with a rich mixture and when running at a 
higher speed with a weak mixture. In the former 
case, at the ignition line the points were sharp, and 
in the latter case rounded. Replying to Mr. Davis, 
he said that the full load varied directly with the 
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speed ; thus the energy involved per cycle was the 
same in each case. Decreased load was due to lost 
explosions. The jacket arrangement described in 
the paper was designed by Professor Gibson with a 
view to research work. Finally, he said he would be 
pleased to add the relative efficiency as Captain 
Sankey had suggested. 

In closing the meeting, the President announced 
that the paper was to be read and discussed in Man- 
chester on the following Wednesday. 








LARGE BLAST FURNACE GAS ENGINES. 
By Professor H. HUBERT (Liége University).* 


fur iron and steel industries and those dealing with 
land and sea transport are the most important consumers 
of coal. This importance is shown by the fact that the 
vorld’s output of pig iron in 1913 reached 80,000,000 tons. 
In Great Britain alone it amounted to nearly 10,000,000 
tons. As it may be assumed that the coke consumption 
is at least equal to the tonnage of pig iron produced in 
blast furnaces, and if the efficiency of the coke oven be 











from which modern chemistry successfully extracts 
numerous very valuable substances. 

The gases being, in this manner, deprived of valuable 
constituents which were, however, inconvenient for the 
production of energy, were more easily adapted for use in 
internal combustion motors, the efficiency of which is 
nearly twice that of the system formed by a boiler and a 
steam engine. Besides this, it became possible, by adding 
Siemens regenerators to the coke ovens, to utilise the heat 
of the waste gases, which had been employed for the dis- 
tillation of the coal in the ovens, to raise the fresh gases 
and the air itself to a higher temperature. By this means 


and to other uses a very much larger proportion of the 
gases evolved during the distillation of the coal. 


construction and management of the furnace have always 
aimed at increasing the daily production of iron and re- 
ducing the quantity of coke consumed per ton of iron made. 
In his presidential address to the meeting of the Iron and 
Steel Institute in 1897, Mr. E. P. Martin gave some very 


perhaps be useful to recall. 





in Dowlais was only 20 tons, the coal consumption being 
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assumed to reach even so high a figure as 70 per cent., it will 
be found that the world’s production of pig iron alone 
necessitates the annual consumption of over 110,000,000 
tons. 

One ton of coal transformed into coke evolves about 
9000 cubie feet of combustible gas, the minimum economic 
calorific value of which is 350 British thermal units. On 
the other hand, the coke used in producing pig iron is not 
completely dissipated, as the gases which leave the blast- 
furnace contain, in addition to carbon dioxide and nitrogen, 
a large proportion of carbon monoxide, together with an 
appreciable amount of hydrogen and of hydro-carbons. 

In order to avoid the charge of exaggeration, the volume 
of gases produced by a blast furnace per ton of cast iron 
may be estimated at 14,000 cubic feet, and the calorific 
value at 100 British thermal units per cubic foot. It 


follows, therefore, that if the manufacture of coke and | 


cast iron alone be taken into consideration, there is pro- 
duced each year a quantity of combustible gases containing 
potentially the enormous amount of 458,500,000 million 
British thermal units. 
he completely lost to mankind if those gases were still 


allowed to burn freely at the chimneys of the coke ovens | 
and at the top of the blast furnaces, as was done in former | 
Happily the genius of inventors was early applied | 


times. 
to the recovery of this fuel as completely as possible. 


The 


history of the economic progress realised in the production | 


of pig iron is closely interwoven with that of the utilisation 
of the two kinds of gases. I have neither the time nor 
the intention to refer to all that has been written thereon, 


but shall, as a matter of fact, limit my references to the | 


latest improvements, although by no means the least, in 
the applications of coke ovens and blast furnace gases. 

I may, however, be permitted to recall that until quite 
recent times, in fact until about the year 1895, the coke 
oven gases, which were not used to heat the coke ovens 
themselves, were frequently burnt under boilers in order 
to supply with steam the engines which served the ovens, 
and sometimes auxiliary motors as well. The 


other accessory engines of the blast furnace plant. 


economy. 


One of the most striking features of our epoch is, how- 


ever, the continually increasing need of energy. It 
compels the engineer constantly to devote himself to the 
more economical utilisation of the energy available in the 
coke oven and blast furnace gases, particularly in countries 
which, like Belgium, have had to contend with special 
difficulties arising, on the one hand, from the high cost of 


fuel and, on the other, from the need of exporting the | 
greater part of her products, and thus competing with | 


countries more highly favoured by Nature. The first stage 
in this process was the adoption of the by-product recovery 
coke oven, which enabled the valuable products formerly 
wasted to be obtained. These included :—{1) Ammonia, 
which is required in ever-increasing quantities in the 
alkali and other industries; (2) benzol; and (3) tar, 


* Iron and Steel Institute. Lecture delivered May 13th. 


The energy thus available would | 


i blast | 
furnace gases were burned in Cowper or Whitwell stoves | 
to heat the blast, the surplus being similarly used under | 
the boilers supplying the blowing engines, the hoists, and | 
These | 
different applications had already effected considerable | 


DOUBLE TANDEM GAS ENGINE 


| 8 tons per ton of pig iron. In 1845 the average output of 
each of the eighteen blast furnaces in that region was 
101 tons per week and in 1877 260 tons, the coal consump- 
tion being 520 tons. 
been raised to 1600 tons and the coal consumption reduced 
to 14 tons of coke per ton of pig iron. Within a century 
the productive capacity of each furnace had been increased 
eighty-fold, while the coke consumption per ton had been 
reduced to one-sixth. As is well known, even these 
figures have been far surpassed, since the Duquesne blas: 
furnaces in the United States have actually attained to 
a production of 4110 tons per week, with a coke consump- 
tion of but three-quarters of a ton per ton of pig iron. 


it is possible to devote to the production of motive power | 


In blast furnace practice the problems involved in the | 


interesting figures relating to this question, which it may | 


In 1791 the weekly output of pig iron of the blast furnace | 


By 1896 the weekly production had | 


| obligation of using a large number of low-efficiency boilers 
| requiring a considerable area, and to set free a large amount 
| of energy, which the iron and steel works could utilise 
| with great economical benefit. This last stage was the 
| practical utilisation of gases in internal-combustion engines. 
| The problem was not an easy one to solve. Indeed, blast 
| furnace gas is the poorest of all power gases and may have 

a calorific value as low as 80 British thermal units per 
| cubic foot, besides which it always carries a large amount 
of dust. Finally, blast furnace engines are required to 
develop an amount of power largely exceeding that which 
it was possible for many years for gas engines to develop, 
and in this connection it may be interesting to recall the 
| principal stages of the development of the gas engine. 

While the invention of the gas motor may be referred 
back to the commencement of the nineteenth century and 
attributed to the French engineer, Lebon d’Hambursin, it 
was not until 1860 that it emerged from the experimental 
stage. The first gas engine to be practically and commer. 
cially applied was that of Lenoir. This engine, which was 
| of the double-acting type and in which the explosive 
mixture was fired without previous compression, bears 
| little resemblance to the present type of engine, and its 
| thermal efficiency did not exceed 4 per cent. I should not 
| have referred to this engine, which has so often been 
| described in detail, were it not that I wish to point out 
that, contrary to the statements made in many works, 
Lenoir was a Belgian who was born at Mussy-la- Ville, near 
Virton, in 1822, and died in Paris in 1900. I may be 
forgiven for pointing out that, in addition to the important 
contributions which my fellow-countrymen have made to 
the development of the power of gas engines and of their 
application in metallurgy, I cannot help feeling a certain 
amount of pride, particularly in existing circumstances, 
in placing on record the fact that it was to one of that little 
nation likewise that the inauguration of the era of the 
practical application of internal-combustion engines was 
due. Although put together by the most skilful engineers 
of the period, the Lenoir engine did not realise the hopes 
of its inventor from the point of view of economy. As he 
did not adopt compression of the mixture before firing, 
his engine consumed far too much illuminating gas, which 
was the only gas then obtainable, and was very expensive. 
Further, it required a large amount of water and of oil, 
while it was unable to develop more than 3 horse-power. 
In spite of these defects, some hundreds were made and 
performed such useful services in small industries that it 
was possible to foresee the successful future of the internal- 
combustion engine, while it served also to stimulate the 
endeavours of inventors to improve the yield and to 
increase the power. Fifteen years had, however, to elapse 
before any further definite progress was made. It was 
not, indeed, until 1876 that the German engineer, Otto, in- 
vented the four-cycle engine, in which the explos ive mixture 
underwent preliminary compression, although as far back 
as 1862 the French engineer, Beau de Rochas, had pointed 
out with incontestable accuracy the method of working, 
and the advantages that would be derived, from the adop- 
tion of this type of engine. The views of this reformer 
were, however, neither understood nor carried out, and 
his memoir fell temporarily into oblivion, as had done 
before him the classic work of Sadi Carnot on the motive 
power of heat, and as the admirable invention by Tellier 
of the cold storage ship was destined to do later. 

The Beau de Rochas-Otto cycle opens a fresh phase in 
the history of the gas engine. The thermal efficiency of 
this engine rapidly attained to 16 per cent., thus exceeding 
that which the steam engine was at this period capable of 
yielding. The new machine still, however, presented a 
good many imperfections. 

(1) The motor worked on the four-cycle single-acting 
system, the piston receiving but one impulse for two 
revolutions ; the three other strokes of the piston were 
only resistant and absorbed work. On the other hand, 





This steady progress, arising obviously from a_ better 
utilisation of the coke in the furnace itself for the reduction 
of the ore and the melting of the metal and the slag, has 
naturally, as a result, reduced the amount of gases evolved 
per ton of pig iron, as well as the portion of combustible 
matter which they contain and a diminution in their heat 
| value. For these reasons, as I have already pointed out 
in earlier papers, the blast furnace gases themselves 
| became hardly more than sufficient for the legitimate 
| purposes they ought to serve, namely, the heating of the 
blast and the supply of steam to the blowing engines. 
| _ The time was therefore ripe for the last stage, namely, 
‘the liberation of the metallurgical industry_from_the 








Fig. 2—3500-H.P. TWO-CYLINDER TANDEM GAS ENGINE 


in the steam engine each stroke of the piston produced 
motive work. As a result, and in order to develop the 
same power, it is necessary to increase both the dimensions 
and the speed of rotation in the gas engine. 

(2) The motive power drops during a two-revolution 
cycle from a high positive value to a considerable negative 
value; the turning moment is, therefore, exceedingly 
variable, and it is only possible to maintain a sufficiently 
uniform speed by employing one or even two relatively 
very heavy fly-wheels. 





(3) The starting of the engine is troublesome, because it 
is necessary to turn the wheel round until one or more 
explosions occur. 








512 


THE ENGINEER 


May 21, 1915 





———— 





(4) The governing is effected on the hit-and-miss | 


principle, that is to say, by the complete cutting off of 
motive power once the speed exceeds a certain fixed rate, 
and its complete re-establishment when the speed falls 
below a fixed rate. It is therefore impossible to adjust 


exhibition a French engineer, then but little known, Mr. 
Edouard Delamare-Deboutteville, 


had been, to begin with, engaged in road automobile con- 
| struction. Having endeavoured to achieve his object by 


the speed and the expenditure of fuel accurately and uni- | 


formly with the work to be done. 

The steam engine is exempt from all these defects. It 
is much more adaptable and lends itself to extreme varia- 
tions without its efficiency suffering much. It allows of 
the development of considerable power and can be made 
rapidly to reverse by means of simple mechanism. The 
gas engine had, fortunately, a high thermal efficiency, and 
above all it possesses the advantage of being capable of 
being installed wherever illuminating gas was available, 
without having recourse to a boiler, which is cumbrous, 
dangerous, and necessitates the handling of coal and ashes. 
Thus it soon became a serious competitor of the steam 
engine in the minor industries. It would have remained 
within these bounds, and even been limited to towns 
possessing gasworks, had not an English engineer, Mr. 
Emerson Dowson, succeeded in liberating the internal- 
combustion motor from this restriction by inventing the 
producer, which he described at the York Meeting of the 
British Association in 1878. 


Dowson’s invention, as I have often pointed out, pos- | 


sesses a value, from one point of view, of the same order as 
that of the steam engine itself. 

The gas producer not only liberated the internal- 
combustion engine from the obligation of being installed 
in the neighbourhood of a gasworks, but it also brought 
into practical use a much less expensive fuel capable of 
developing much greater power. It should be noted in 
passing that illuminating gas represents but about one- 
third of the weight of the coal from which it is distilled, 
and requires complicated operations for its purification, 
and the expense of distribution greatly adds to its cost. 
The producer, on the contrary, transforms the whole of 


the combustible portion of the coal into gas, requires only | 


the minimum of cleaning, and can be built quite close to 
the engine. 
vention by Dowson, made considerable progress from 
various points of view. The introduction of the suction 
gas producer has greatly simplified its construction, and 
rendered it a still more practical source for the production 
of motive power. That power, however, has only within 
recent years exceeded 300 horse-power, while, on the other 
hand, and this is still its weak point, it can only use certain 
qualities of coal. Those which are too bituminous or too 
dusty are unsuitable for the production of the lean gases 
intended to supply gas engines. Nowadays, however, 
thanks to Mond, it is possible to use in large plants fairly 
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Besides this, the producer has, since its in- | 








Fig. 3—SHAFT AND FLY-WHEEL FOP 360¢-H.P. GAS BNGINE 


means of steam carriages, he was naturally led to sub- 
stitute for the steam engine the internal-combustion 
engine, which dispenses with the use of the boiler. Aided 
by a skilful engineer, Mr. Malandin, he built an engine, 
based, like that of Otto, on the ideas of Beau de Rochas, 


revealed himself as 
being fortunately much more adventurous. Mr. Delamare 


— 


is an exceedingly significant fact, it possessed but one 
cylinder, single-acting and working at four cycles. [y 
spite of the contempt with which many engineers we. 
comed this plucky attempt, a contempt which, I am glaq 
to remember, I did not share, and in spite of the difficulties 
strewn by powerful competitors across his path, Mr, 
Delamare-Deboutteville was not discouraged. He con. 
tinued boldly to progress in the direction he had adopted 
and, in 1894, he succeeded in putting into operation at the 


Pantin Mills, near Paris, a four-cycle mono-cylindrica| 
engine, developing 220 horse-power, with a speed of 109 
revolutions only per minute. 

The times were now ripe for the last stage of provress 


which it remains for us to consider, that is to say, the 
direct utilisation of the gases from coke ovens and trom 
blast furnaces in internal-combustion motors. For a long 
time past, a number of engineers, like Lencauchez and 


Liirmann, had propounded the view that blast furnaces 
were, as a matter of fact, large producers, but no one, 
prior to the stage to which reference has been made, |,ad 


dared to think of using these exceedingly poor and dusty 


gases in so delicate an appliance as the gas engine. VW jen 
an idea has ripened, when the environment becomes 
favourable to its development, it frequently bears fruit 


simultaneously in many minds, and this is what cice 
again now occurred. It was the late Mr. B. H. Thwuaite 
who made the first experiments, in 1894, at the Glasvow 
Ironworks. This interesting attempt, which was jot, 
however, followed up in Great Britain, does not appear to 
have been known to continental metallurgists. It is, in 
any case, extremely remarkable that a short time atjor. 
wards experiments of the same nature were made j),\\e- 
pendently of one another at Seraing in Belgium, ani! at 
Hoerde in Germany. Belgium played in the practical 
development of this new application an exceedingly re. 
markable if not preponderating part. It was, as a matter 
of fact, the Cockerill Company at Seraing which ventured 
to build, in 1897, the first large blast furnace gas engine, 
developing 200 horse-power. This undertaking was de 
cided upon after experiments carried out on a small 
8 horse-power engine, in which I myself took part with 
Mr. Bailly, and with which I dealt, in 1897, in the paper 
published in the Annales des Mines de Belgique, where ‘he 
question was first scientifically discussed, with a cleat 
appreciation of its future. 

The importance of the Cockerill Company is well known 
to the members of this Institute, many of whom visited 
the works at their meeting in Belgium in 1913. I may in 
this connection remind you also of one who, for over a 
quarter of a century, has presided over its destinies and 
who, in carrying on the work of his predecessors, had 
brought it to so high a degree of prosperity before the 
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Fig. 4—1500-H.P. DOUBLE-ACTING TANDEM COCKERILL GAS ENGINE 


rich coals, by recovering, in the form of sulphate of 
ammonia, the nitrogen content in the fuel which in other 
systems is lost. It is thanks to this improvement that 
there has been successfully installed in Staffordshire the 
first central power works for the production and distri- 
bution in bulk of lean gases. According to Herbert 
Humphrey, this works distributes within an area of 
twenty-five square miles a considerable quantity of gas 
for the heating of furnaces and for other industrial uses, 
besides supplying motors and developing over 20,000 
horse-power. 

The developments and improvements referred to have, 
however, only been made gradually, so that the progress 
of the gas engine has at times outdistanced that of the 
producer and been, so to speak, hampered by the latter. 
Up to 1889 it had not been possible to exceed 25 horse- 
power per cylinder. The important Deutz Company, 
founded by Otto, had not so far attempted to exceed this 
power in the 100 horse-power engine, exhibited in that 
year at Paris, which had four cylinders. At the same 


but differing in many aspects from the Deutz engine. 
Mr. Delamare exhibited a specimen of this engine at Paris 

















Pig. 5—PLAN SECTION OF CYLINDER 


in 1889, coupled with a Lencauchez producer, built by 
the Société dela Buire, near Lyons. This engine, like the 
Deutz engine, developed 100 horse-power, but, and this 


| Adolphe Greiner. 


terrible scourge of war came to ravage the country. It 
is he, too, who, at this crisis, has braved the storm and, 
even at the risk of his life, refused to yield to the threats 
of the invader, and, at the present moment, is still bravely 
struggling to maintain his works in activity and to feed 
the thousands of workmen who look to him for their 
livelihood. You will all, I feel sure, join me in paying 
fresh homage to him to whom your Institute awarded the 
Bessemer Medal, and to whom you have paid the highest 
honour of all by electing him as your President, Mr. 
It was he who, foreseeing a future 
awaiting the fresh application of blast furnace gas, decided, 
on the suggestion of two of his engineers, Messrs. A. Bailly 
and F. Kraft de la Saulx, one of whom is still managing 
the workshops of the company, to build the 200 horse- 
power engine of which I have spoken. For this he ap- 
pealed to Mr. Delamare-Deboutteville for collaboration, 
and soon after, on April 11th, 1898, this engine was put 
into operation and subjected to severe tests, during which 
Professor Aimé Witz and I ascertained that the gas 
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consumption per horse-power per hour was only 3.329 
cubic metres, the calorific power being 981 calories per 


cubic metre. It was upon these results, which assigned 
to the gas engine an efficiency of 20 per cent., and showed 
incontestably the enormous amount of energy which 
could, by its means, be rendered available, that Mr. 
Greiner decided to build the well-known single-cylinder 
4-cycle 600 horse-power engine, that was so marked a 
feature at the Paris Exhibition of 1900, and gained for 
the Cockerill Company the Grand Prize, which was the 
highest of the awards available. 

At a period when the writers of a certain other nation 
are unjustly challenging the part played by Belgium in the 


direct utilisation of gas furnaces, it is well to repeat the 
facts | have referred to. Although the Hoerde works 
carried out tests on the same lines shortly after those at 
the Cockerill Company, and put into operation a two-cycle 


Oechelhaiiser engine of 120 horse-power, in 1896, and, 
two years later, a 600 horse-power engine of the same 


type but with two cylinders, the Deutz Company had 


built for the Paris Exhibition, in 1900, a 500 horse-power- 


engine which preserved the 4-cylinder type, so that in 
reality each of the cylinders only developed 125 horse- 
pow' r. : 

For a long time the Deutz Company only followed the 
bold designers of the Cockerill Company from afar. Their 
manager even maintained, in the columns of the technical 
press, that it was not reasonable to expect to exceed 350 
horse-power in a single-acting four-cycle cylinder. I drew 
attention in different papers and in particular, in the note 
to which I have already referred, to the successive stages 
in the progress made by the Cockerill Company in this 
subject up to 1906, I will not therefore again refer to 
these here, but will confine myself to pointing out in the 











as possible and in perfect alignment, if the abnormal 
stress, rapid wear, and even fracture or bending of different 
parts of the shaft are to be avoided. 

Now, the bearings which support the cranked part of 
the shaft are subjected to alternating stresses, the hori- 
zontal component of which is by far the most important. 
The bearings which support the fly-wheel are, on the con- 
trary, subjected to an exceedingly heavy vertical stress. 
It follows that the three bearings wear in different direc- 
tions and by unequal amounts. Of the two outer bearings 
one wears vertically and the other horizontally ; the centre 
bearing wears obliquely. At the end, therefore, of a given 
period, the shaft no longer works in the original conditions 
for which it was calculated. It is quite easy to provide 
against slight wear, but it ultimately becomes impossible 
to readjust the shaft completely level, for it would be 
necessary to remove it together with the fly-wheel and 
the dynamo to which it is coupled and to turn up and true 
the brasses. This work, of course, is not in the nature of 
a running repair. In time the bearings wear until the 
shaft rests on the two end bearings alone and may break 
if it be in one piece, or becomes dislocated if it be built 
up of several parts. The conditions just explained are 
aggravated when the engine is subjected, as often happens 
in the industrial regions of Belgium, to the influence of 
surface subsidences caused by the working of coal mines. 
It is in order to avoid these serious inconveniences that in 
its latest type the Cockerill Company have abandoned the 
bent crank shaft in favour of the shaft with an overhung 
built-up crank. The latter, resting on only two bearings, 
preserves much more rigidly the correct alignments of its 
axis, so that it always works under the theoretical condi- 
tions taken into consideration in the calculation of its 
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more powerful types and, in particular, for the 7000 
effective horse-power engine recently installed in the 
Cockerill Company’s power-house, the bed-plate, which 
weighs 75 tons, is in two parts, the heavier of which weighs 
50 tons. If the sections relating to the present type be 
compared with those shown in the paper published in the 
Journal of the Iron and Steel Institute, 1906, No. III., we 
find that the girder frame system, Figs. 4 and 5, which 
possessed the advantage of facilitating the overhauling 
of the cylinders, but was less effective than the cylindrical 
bed-plate in securing the distribution of the longitudinal 
stresses, has been abandoned. 

It will be seen, likewise, that the shape of the cylinders 
has been improved—Fig. 6. While the longitudinal 
section of the older type shows clearly the projecting seat 
of the valve boxes, that of the existing type presents a 
continuous line, thus no longer showing projections where 
the valve boxes are situated. Besides this modification 
having simplified the shape and increased the strength 
of the cylinders, it has increased the size of the water 
chambers, and conferred on the cylinder walls greater 
elasticity to withstand the stresses arising from the differ- 
ences in temperature between the outer casing and the 
interior cylinder. This advantage is not, of course, as is 
plainly evident, peculiar to the Cockerill Company’s 
engines, but I believe that these engines are the only ones 
which possess steel tie-rods, which, while hot, are inserted 
parallel to the axis of the cylinder in the water chamber, 
and withstand the expansion stresses, thus causing the 
casting to work under compressive stresses only—Fig. 7. 

In order to diminish the likelihood of fracture owing to 
the unequal dilatation of the outside and inside surfaces, 
and also to minimise the size of the parts to be replaced 
in case of accident, some engineers, like Ehrhard and 
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Figs. 6 and 7—SECTIONS THROUGH CYLINDER OF LARGE COCKERILL GAS ENGINE 


sequel the latest improvements which this company has 
introduced in large horizontal gas engines. They have 
produced, as may be plainly s en, an excellent type 
working with surety and with great adaptability. Thanks 
to the latest precautions which have been taken to avoid 
the accidents met with by all designers of large gas engines, 
such as fractures of the cylinder heads, pistons, piston- 
rods, connecting-rods, and valves, and the bending and 
occasional breakage of crank shafts, the latest type of 
Cockerill engine is capable of sustaining, with advantage, 
any comparison with its foreign competitors. The plans 
and elevations which are given in the accompanying paper, 
as well as the photographs which Mr. Adolphe Greiner has 
kindly authorised me to reproduce, afford an accurate 
notion of the characteristic features of this remarkable 
type. One of these, which is assuredly the most striking 
to engineers accustomed to the building of large gas engines 
on the Continent, is the abandonment of the forged crank 
shaft and the reversion to the simple built-up crank, which 
had been employed by Lenoir and likewise by Otto in 
their earlier machines. The latter builder soon reverted 
to the bent crank shaft and keyed the fly-wheel on the 
overhung end of the shaft. By a sentiment of conserva- 


tism, which may be encountered at every step in the | 


domain of engineering, as in many others, and which is 
indeed readily explicable in the case of gas engines, all 
builders have since adopted the forged crank shaft. 
When the fly-wheel required to be made very heavy, as 
was the case in the earlier engines intended for the gene- 
ration of electricity, its weight was distributed by placing 
two wheels one at either extremity of the shaft. Subse- 
quently in large gas engines a third outer bearing was 


It is to be noted that in America, which is less conser- 
vative, the same arrangement had already been for some 
time past adopted. The celebrated firm of Allis Chalmers, 
in particular, who built the important installation of the 
Indiana Steel Company at Gary, which comprises seventeen 
twin-tandem double-acting engines, capable of developing 
an aggregate of 51,000 horse-power, has adopted the built- 
up crank shaft. It may here be noted that, although 
embarking later than had the engineers on the Continent 
in the business of building large gas engines, American 
practice did not fail speedily to make rapid progress. 
Besides the firm referred to, the American Westinghouse 
Company, the William Tod (Ohio) Company, and, in par- 

| ticular, the Snow Steam Pump Company, have designed 
| types which diverge considerably in detail from the 
continental types. The last-named firm, which has built 
| twin-tandem double-acting units, developing as much as 
5400 brake horse-power each, has abandoned the sym- 
metrical arrangement of the inlet and outlet valves at the 
two ends of the vertical axis of the cylinder. This firm 
places them in lateral chambers situated with a view to 
adopting a single foundation and bed-plate, and of allowing 
| the cams of the distributing shaft to act directly on the 
valves, by simple levers and without having recourse to 
| the long connecting-rods necessitated by the arrangement 
| preferred by European engineers. In this, I think, the 
| latter are right, as the stresses in the cylinder are better 
distributed. 
Reverting to the Cockerill engines, it may be pointed 
| out that the abandonment of the bent crank shaft and the 
| reduction in the number of bearings to two has led the 
| 
| 
| 


engineers of this company to design a new form of bed- 


introduced, so as to give the fly-wheel the support of two | plate, which is exceedingly strong, not much raised, and 


bearings. 


necessary that the three bearings should be fixed as rigid | photographs reproduced in Figs. 1, 2, and 3. 


With this method of construction, it is evidently | presents a satisfactory appearance, as may be seen by the 


For the 





Sehmer, tried building up their cylinders in several sections. 
I believe, however, that they have themselves abandoned 
this complicated construction. Others, such as Thyssen, 
have adhered to the single-piece cylinder, but have fur- 
nished it with an interior jacket of cast iron, which can 
be replaced after wear. I think, however, that this 
question is not one which requires to be considered in 
practice, as long as the lubrication of the cylinder is 
properly secured. 

The cylinder covers and stuffing-boxes have at present 
very nearly the same arrangement in all the systems. In 
the Cockerill Company’s stuffing-boxes the cast iron 
packing rings are in three parts, tightened up by a spring 
in the form of a band, which allows of their being renewed 
without uncoupling the piston-rods and crosshead. The 
design of the pistons, differ on the other hand, considerably, 
according to the engines. In the principal German types 
the hollow pistons are in one piece, which is fitted on a 
tapered shoulder on the red, and is tightened up at the 
back by a nut on a conical thread. It follows that, in one 
direction of working, the pressure on the piston acts on 
the rod, whereas, in the other direction, it acts upon the 
screw. Inthesystem adopted by the Cockerill Company— 
Fig. 6—the piston is built up cf two parts, bolted to a ring 
forged on the piston-rod. Thus, whatever the direction 
of working may be, the piston always acts direct by pres- 
sure on the rod. The two inside walls form chambers 
which secure double circulation and perfect cooling of the 
piston. In the event of an accident, there is, generally 
speaking, only a half-piston to replace. Finally, the 
system possesses the advantage of not presenting any very 
great mass of metal to the action of the gas flame, and of 
therefore avoiding all overheating which might lead to 
premature explosions, which always constitute one of the 


‘most serious inconveniences in the working of large gas 
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engines. It follows that, whereas many engineers limit 
the average pressure to 4.5 kilos. per square centimetre— 
64 1b. per square inch—and are consequently compelled 
likewise to limit the degree of compression, the Cockerill 
Company can obtain an average pressure of 5.5 kilos.— 
78 lb. per square inch—while securing a high compression, 
which ensures a high thermal efficiency and reduces the 
gas consumption. 
(To be continued.) 








LABOUR AND WAGES. 


THE Board of Trade Labour Gazette reports that the 
percentage of unemployed among trade union members 
was lower in April than in any month during the last 
twenty-five years. There was a general shortage of male 
labour, which was especially marked in engineering, 
shipbuilding, coal mining and agriculture. The industries 
directly concerned with war contracts continued very busy 
with much overtime. The increases in rates of wages 
in April amounted to £12,900 per week in the wages of 
nearly 193,000 workpeople. The most important advances 
included 25 per cent. to ironstone miners, limestone 
quarrymen, and blast furnacemen in Cleveland and 
Durham, 2} per cent. to blast furnacemen and iron and 
steel workers in South Wales, 7} per cent. to steel millmen, 
&c., in West Scotland, 4s. per week, or 10 per cent., to 
moulders in Lancashire and London, these changes being 
exclusive of the war bonuses to coal miners now being 
arranged. 





Tue Executive Council of the Amalgamated Society 
of Engineers reports that as a result of a conference with 
the Federated Admiralty contractors the following agree- 
ment has been made for dealing with dockyard disputes :— 
** It was mutually agreed to adopt the following provisions 
in substitution of clause 8 of the dockyard agreement of 
September, 1911: In the event of any question—other 
than a question affecting demarcation of work—arising 
an endeavour shall be made by the management and the 
workmen directly concerned to settle the same. Failing 
settlement, representatives of the firm and of the society 
locally shall endeavour to effect a settlement. In the 
event of no settlement being arrived at, it shall be com- 
petent for either party to bring the question before a 
local conference between representatives of the society 
from each of the dockyards and federated Admiralty 
contractor. Any question of a general character may, in 
the first instance, be raised in local conference. Local 
conferences shall be held within fourteen working days, 
unless otherwise mutually agreed upon, from the receipt 
of an application by the secretary of the federated 
Admiralty contractors, or the local representatives of 
the society, for such a conference. Failing a settlement 
at local conference, it shall be competent for either party 
to refer the question to central conference, which, if 
thought desirable, may make a joint recommendation 
to the constituent body. Central conferences shall be 
held on the second Friday in each month, at which 
questions referred to central conference prior to fourteen 
days to that date shall be taken. Central conferences 
shall consist of representatives of the Executive Board 
of the Engineering Employers’ Federation and of the 
Executive Council of the Union concerned. Until the 
procedure provided above has been carried through there 
shall be no stoppage of work, either of a partial or a general 
character.” 


THE Committee of Production in Engineering and 
Shipbuilding Establishments has issued the following 
findings as to wages of civilian employees in Admiralty 
dockyards :—** The Committee, acting in accordance 
with the direction of his Majesty’s Government, have had 
referred to them claims that have been put forward for 
advances in wages on behalf of certain classes of dockvard 
employees. Wages: Our finding is that the following 
additions should be made to the existing rates of pay of 
employees in his Majesty’s dockyards at home :—Time 
rates: (1) Shipwrights, fitters, boilermakers, smiths and 
other classes of mechanics, skilled labourers and all adult 
male employees of superior grades to labourers, but 
excluding clerical staff, 3s. per week. (2) Labourers and 
other employees of corresponding grades, 2s. per week. 
(3) Adult female employees, 2s. per week. (4) Apprentices 
and boys and girls, ls. per week. Piecework: Increase 
of 73 per cent. on existing rates.” 


TE Glasgow District Committee of the Amalgamated 
Society of Engineers has decided to apply to the North- 
West Engineering Trades Employers’ Association for an 
advance of wages of ld. per hour. 


THE Glasgow and West of Scotland Armaments Com- 
mittee is doing its best to speed up the work, and has, 
under the Defence of the Realm Act, inaugurated a 
scheme for dealing with bad time-keeping, providing for 
the imposition of fines on workmen losing time without 
adequate excuse. The fines are to be levied by the men’s 
trade unions, and are to vary from £1 to £3, with sterner 
ineasures in case of repetitions of the offence. A set of 
rules and regulations has been drawn up for carrying this 
into effect. 


Mr. JouN HILL, general secretary of the Boilermakers’ 
and Iron and Steel Shipbuilders’ Society, in his May 
report,comments strongly on the time-losing and drink 
questions. He states that ‘the campaign of slander” 
against the workers has broken out afresh, in spite of the 
Prime Minister’s vindication of the men in his speech at 
Newcastle, in which he complimented the workers on the 
hours they put in and the good work they turned out. 
The remarkable thing about the complaints, says Mr. Hill, 
is that they are confined entirely to federated firms, and 
while the greater part of the work required by the Admiralty 
is perhaps done outside of the federated area—i.e., in 
the Royal Dockyards, naval bases, on the high seas, and 
in non-federated yards—we have not had a single com- 
plaint either from the Admiralty or from any non-federated 
yard. In the Royal dockyards the system makes for 





steadiness and good time-keeping ; in the federated area, 
and particularly in certain yards, full time is well-nigh 
impossible. ‘‘ I fully realise,” says Mr. Hill, “* how serious 
it is for a workman who, for the sake of a drink, will not 
only lose a few hours himself but will demoralise a whole 
squad, and there are a few such men in all trades. We are 
prepared to co-operate with any employer or other 
authority who will help us to eliminate such men, and, 
given the support of any body of employers or of the 
national authorities, we will put it outside the power of 
such a person to throw his mates idle.” 


Mr. G. N. Barnes, M.P., of the Amalgamated Society 
of Engineers, has left for Canada with the director and 
general manager of the Labour Exchanges Department 
in London, with the object of engaging suitable men for 
employment in this country in the production of munitions 
of war. 


THE South Wales Coal Conciliation Board, having failed 
to agree on the war bonus question, and the dispute being 
referred for arbitration to Lord St. Aldwyn, the inde- 
pendent chairman of the Board, he has awarded a war 
bonus of 17} per cent. on the standard. Lord St. Aldwyn 
has asked to be relieved of the position of Chairman of 
the Board on the score of advancing age. 





THE non-unionist question is getting somewhat acute 
again in some of the mining districts. In Northumberland 
the Miners’ Association is again pressing for the restora- 
tion of the short shifts which were worked before the 
Eight Hours Act came into operation. In some districts 
the miners are already beginning to agitate for another 
advance of wages, because the arbitration awards have 
failed to give them the full 20 per cent. they demanded. 
The Scottish Miners’ Union has lodged a claim with the 
Coalowners’ Association for an advance in wages of 50 per 
cent. on the 1888 basis. This would be equivalent to 2s. 
per day, but as 18} per cent. has already been agreed upon 
as a war-time bonus, that amount will be deducted from 
any sum that may be granted under the new claim. In 
Yorkshire there is friction at several collieries with regard 
to the payment of percentages on the minimum wage rates 
arranged on April 28th. Replying to a question by Sir 
J. Rees, in the House of Commons, Mr. Asquith said that 
the Home-oftice Committee had been considering the 
question of the suspension of the Eight Hours Act with a 
view to meeting the national requirements, and the 
Committee hoped to make a report shortly. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Increase in Marked Bar Prices. 


THE expectation of my last week’s letter has been 
realised, and for the fourth time this year the standard 
for Staffordshire marked bars has been increased 10s. per 
ton. Circulars to this effect have been sent out by the 
leading makers, and this iron cannot now be bought 
under £11 per ton. When the war started marked bars 
were £8 10s. per ton. Thus there has been a total rise of 
£2 10s., four-fifths of which, as just indicated, has 
occurred since the beginning of this year. The advances 
were made respectively on March Ist, March 3lst, 
April 16th, and May 14th. The firms concerned in 
the present movement are the Earl of Dudley’s Round 
Oak Works, Limited, Brierley Hill; John Bagnall and 
Sons, Limited, Lea Brook Ironworks, Wednesbury ; 
Robert Heath and Sons, Biddulph Valley Coal and Iron- 
works, Stoke-on-Trent; John Bradley and Co., Stour- 
bridge Ironworks ; and N. Hingley and Sons, Netherton 
Ironworks, Dudley. Lord Ward’s L.W.R.O. bars now 
become £11 12s. 6d., and John Bradley and Co.’s bars 
£12, while iron boiler plates, which also move up with bars, 
become £11 10s. to £12, best qualities £12 10s., double 
best £12 15s. to £13, and treble best £13 5s. to £13 10s. 
Marked bars have not previously touched the present £11 
quotation since October 3lst, 1900, when they were re- 
duced from £11 10s. to £10 10s. During the boom of 
1912 the highest price attained was £10, but subsequent 
to the war between France and Germany in 1870-71 
prices reached over £16 per ton—figures which are scarcely 
likely to be repeated. In the unmarked bar iron trade 
prices also.continue upward. For unmarked bars prac- 
tically no sales are made under £10, rising to £10 5s., and 
the mills are as busy as the supply of labour at their dis- 
posal will permit. Bolt iron’ delivered at Darlaston 
has reached the unprecedented figure of £10, with nut 
iron about 2s. 6d. less. There is a good deal of work going 
on in the nut and bolt trade, and the task of supplying the 
necessary iron is confined to this country. Makers of 
North Staffordshire “Crown” bars have again advanced 
their rates, and the minimum price at which these bars 
may now be obtained is £10 5s. delivered Birmingham, 
and in some cases £10 10s. is being quoted, with iron plates 
£11 10s. per ton. For three-eighths rounds the market 
level is about £10 15s. per ton delivered, with the usual 
extras for smaller sizes. Most of the firms have got plenty 
of work. Gas strip is strong in the neighbourhood of 
£10. The tube trade, for which strip makers minister, is 
busy. The market is developing increased stringency in 
various directions. This is attributable partly to the high 
cost of ore and fuel, in regard to which there is no prospect 
of relief, and partly to the difficulties which are being 
experienced in getting adequate labour for the ironworks, 
mills and forges. Business is being conducted within such 
contracted limits that where there is pressure to buy in 








the open market high prices have to be paid. Values have 
therefore an appearance of being erratic, due not to jn. 
stability, but to the restriction of supplies as far as possible 
to regular customers. Makers of galvanised sheets arg 
experiencing some relief through the drop of about £5 jn 
the price of spelter, but supplies of this material are by 
no means too plentiful, and the general conditions which 
affect this, as other departments of the trade, are unfavour. 
able to any prospect of a reduction of galvanised sheet 
prices, which at present range for sheets of 24 w.g. between 
£16 and £18 for export. Comparatively little business 
is being done, the foreign trade being almost killed by 
high prices and restricted manufacture, though the home 
trade shows a little improvement. 


Pig Iron and Coal. 


Pig iron producers in this district have no ditt. 
culty in maintaining prices, which are roughly Is. and 
ls. 6d. higher than a fortnight ago. The minimum for 
Northamptonshire forge is 68s. 6d. at works, and at that 
figure business is being done. Some firms, who are 
reluctant to book forward contracts, quote 70s., but this 
price is in excess of the ideas of customers. Derbyshire 
iron is firm at 7ls. 6d. to 72s. 6d. at works, Staffordshire 
part-mine 70s. and 72s. 6d., and Staffordshire common 
66s. A good call is experienced for foundry iron and 
castings for Government work. Though there were plenty 
of inquiries about, the business transacted at to-day’. 
Thursday’s—market in Birmingham was of comparatively 
small dimensions. Several firms which, owing to the 
press of orders have been off the market for several weeks, 
were prepared to make new contracts, and while there was 
no pronounced weakness, small concessions could he 
obtained on recent quotations for the commoner pig irons. 
The fuel position has not improved. Values are still 
extraordinarily high, and the majority of consumers 
have the greatest difficulty in obtaining adequate supplies 
at any price. From the proceedings before the various 
district Conciliation Boards it is clear the miners in most 
parts of the coyntry will get very nearly the 20 per ceiit. 
war bonus for which they asked, so that there can be little 
relief in prices, however much the restriction of our export 
trade in fuels may increase the supplies available for home 
consumption. 


Steel. 

The position in the steel trade is practically 
unchanged. Supplies of billets are said to be coming 
forward a little more freely, but values are still firm, and 
orders almost impossible to place. The further 10s. 
imposed some days ago on joists has now become effective, 
making the basis £9 10s., against the £9 7s. 6d. Association 
quotation for angles. Rolled steel makers have their books 
as full as they care for, and are reluctant to quote except 
on their own terms. American billets are coming in with 
fair regularity. Delivered Birmingham they cost about 
£7 2s. 6d., whilst the lowest for English billets is £7 10s. 


North Staffordshire Iron and Steel. 


There is substantially no change in the quotations 
for “‘Crown’”’ bars in North Staffordshire, the price of 
which had hardened last week to £10 10s. This is a general 
quotation to-day, although for substantial orders makers 
will be prepared to accept £10 5s. and £11 5s. for iron 
plates. The market in pig iron is still firm, and large 
quantities of the metal are being consumed locally. 
There is no diminution of activity in the steel section, in 
which shell steel for the French Government is still the 
main production. Ordinary customers find it a difficult 
matter to place orders, and there is a very firm tone about 
prices. Manufacturing fuel of all classes is in good demand, 
and coalowners have no difficulty in disposing of their 
output at remunerative prices. 


Making War Munitions. 


This week there have been started at the Bir- 
mingham Municipal Technical School special classes for 
the training of men and youths in the manufacture of 
war munitions to whom at present such occupation is 
wholly foreign. The idea is to assist in remedying the 
shortage of labour now so manifest in these trades. 
Already applications have been received from nearly 
400 men who are desirous of assisting the country, and 
whose ages range from twenty-five to sixty years. It is 
hoped that after five or six weeks’ instruction they will 
have learned sufficient to enable them to go into the 
factory. The idea of the classes came from the head of 
the engineering department at the schools, Mr. Thomas 
Reid, who, after a consultation with the Education 
Committee, visited the Admiralty offices in London and 
Woolwich Arsenal. The Government gave its approval 
to the suggestion. The classes are being started with the 
object of rapidly training youths and men in the making 
of shells and fuse parts. It is interesting to note that the 
work done in the schools is not to be experimental, 
all the shells and other munitions produced being 
used by the Admiralty. One of the shops at the 
Technical School is being set apart for the work, 
and machines are being removed to facilitate the 
operations. In future it may be found necessary to do 
the work continuously, and the moulding and casting 
may also be done at the schools. It is understood that all 
the workmen who can be released from the employ of the 
Birmingham Corporation are to be taken over by the 
local Munitions Committee, with a view to their distri- 
bution among the firms requiring them who are engaged 
on the making of munitions for the Government, the total 
number being nearly 1200. At some of the Coventry 
factories where munitions are being turned out, petitions 
have been sent to the managements requesting them to 
discharge all alien workmen, and at certain shops the men 
have only been persuaded to keep on on the understanding 
that their wishes will be carried out.. 


Miners’ Wages. 


An important departure is to be made in the 
Cannock Chase and Pelsall coalfields by the esta- 
blishment of a basis rate for surfacemen. Hitherto, 
surfacemen’s wages have varied a great deal at different 
pits and even at the same pit. Lately, however, an effort 


has been made to secure uniformity, and a demand for 
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higher wages by the men has been made the occasion for 
the establishment of a basis rate. Representatives of the 
mincowners and the men met at Birmingham this week, 
and at the close of a very long sitting it was stated that 
terms had been arranged for submission to the men carry - 
ing with them a basis rate for the future regulation of 
surfacemen’s wages in the Cannock and Pelsall districts. 
These terms, it is understood, comprehend a substantial 
advance for @ considerable number of the men. ‘They 
are to be submitted for adoption or rejection at an early 


date. 


Labour Matters. 


This week has seen the end of the strike of 
ironworkers in the Dudley district, which threatened to 
involve between 2000 and 3000 men engaged mainly 
upon chain, cable and anchor manufacture for the Admiralty 
under urgent contracts. The puddlers who actually 
came out to the number of 400 have resumed work pending 
arbitration, Their grievance is dissatisfaction with the 
amount of the recent war “‘ bonus,’ and also general 
discontent at the seale of wages upon which the fore- 
hand puddlers are being paid. So long ago as three weeks 
back the men were requested by Sir George Askwith, the 
Industrial Commissioner, to refer the matter to 


Chief 

arbitration, and continue working in the meantime, but 
they then declined to take this course. Last week, 
however, Mr. Mitchell, on behalf of Sir George Askwith 
had a long interview with the representatives of the 
Puddlers’ and Forgemen’s Association, of which the dis- 
affected puddlers are members, and it was decided to 
resume this week pending arbitration. In reply 
to the men’s request for an advance of 15 per cent. in 
wages in the Stourbridge edge tool trade, an offer had been 
sent by one of the leading firms of a war bonus of 3s. 


per week to all employees over twenty-one years of age, 
2s. per week to youths between eighteen and twenty-one, 
and Is. per week to others, Other firms will, it is expected, 
offer to pay the same bonus or its equivalent. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
A Stationary Market. 

THe market appeared to be affected by pre- 
holiday influences, and the attendance on the Iron Ex- 
change Was meagre in the extreme for a Tuesday. Quota- 
tions all round practically unchanged on the week. 


Quotations 
Pig iron: Lincolnshire No. 3 foundry, 76s.; 
Staffordshire, 74s. 6d.; Northamptonshire, 76s.; Derby- 


shire, 75s.; Middlesbrough, open brands, 74s. to 75s.; 
Scotch (nominal): Gartsherrie, 88s.; Glengarnock, 85s.; 
Eglinton, 86s.; Monkland, 85s.; Summerlee, 88s., delivered 
Manchester. West Coast hematite, 107s. 6d.; East Coast 
ditto, 102s. 6d., both f.o.t. Finished iron: Bars, £10 10s.; 
Lancashire hoops, £12 2s. 6d.; Staffordshire ditto, 
£11 17s. td.; sheets, £11 10s. to £12. Steel: Bars, 
£10 5s. 6d. to £10 15s.; steel hoops, £11 17s. 6d.; boiler 
plates, £11 5s. to £11 10s.; plates for tank, girder, and 
bridge work, £10 to £10 10s.;| English billets, £8; cold- 
drawn steel, £15 10s. to £16. Copper: Sheets, strips, &c., 
£100 per ton, small lots 125d. per Ib.; rods, £100 per ton, 
small lots 123d. per lb.; tough ingots, £86 10s.; best 
selected, £87 per ton. Copper tubes, 134d.; solid-drawn 
brass tubes, 11 {d.; brazed brass tubes, 13}d.; condenser 
tubes, 12$d.; condenser plates, 12}d.; rolled brass 12d.; 
brass turning rods, 11}?d.; copper wire, 12d.; yellow metal, 
sheets, lld.; rods, 10d. per Ib. Sheet lead, £27 5s. per 
ton. English tin ingots, £167 10s. Aluminium, £95 to 
£100. 


The Lancashire Coal Trade. 


At the meeting of the Lancashire Coal Owners’ 
Association there was no decision come to as to any change 
in prices. On the Coal Exchange there was a fair attend- 
ance, and beyond the fact that best quality of house coal 
was scarce, there was no change in other directions. 


War Munitions. 


The Manchester Committee for Munitions of War 
paid a visit to London some few weeks ago and had an 
interview with Mr. Booth, who gave the members some 
idea of the output which was expected from this district, 
and in view of the large demand and increasing pressure of 
work all round, chiefly in connection with war material, it 
was considered that the best course to take at the outset 
was to call together a meeting of the heads of engineering 
works, so as to be able to show them the class of work 
which they were expected to undertake and to obtain some 
idea of the amount each firm could turn out. With this 
object in view a circular letter was posted to all these 
firms explaining the procedure to be adopted, and at the 
same time a letter was sent to the War-office asking that 
specimen shells should be forwarded for the purpose of 
exhibition. These, I understand, have not yet come 
to hand. The manager of one of the largest works in the 
Manchester area has informed me that his firm is prepared 
to place a large shop entirely at the disposal of the War 
Department and to equip it with tools and workers for the 
purpose of turning out shells. 


Clerks as Ammunition Makers. 


It is pleasing to be able to record the ready re- 
sponse which has been made by the clerical staff at the 
works of the British Westinghouse Company in Trafford 
Park to the appeal which has been made by the manager 
for assistance in the manufacture of war material. I am 
informed that about 250 of the office staff have offered 
their services for overtime work, and these.are now being 
instructed in batches to carry out certain work for which 
a dearth of men is being experienced. One department 
in which this class of labour is being specially trained is 
that of oxy-acetylene welding, of which there is much to 
bedone. The Westinghouse Company’s clerks are working 
six-hour shifts on three evenings a week, and are setting 





an example which is worthy of emulation by the office 
staffs of other large engineering establishments in the 
neighbourhood. 


Trouble in the Cotton Trade. 


The cotton trade of Lancashire in many branches 
is suffering pretty acutely owing to the war and the 
dislocation of some of its principal markets, and it is 
particularly unfortunate that it should be further handi- 
capped at the present time by labour difficulties in the 
shape of demands for increased wages. The trade as a 
whole is not being called upon to furnish much material 
for our fighting forces to compensate for the general dimi- 
nution of the cotton industry or the situation with regard 
to wages might be different. At a joint meeting of the 
Emergency Committee of the Master Cotton Spinners’ 
Federation and the Executive Council of the Cardroom 
Federation held this week, the claim of the latter for a 
10 per cent. bonus to be paid by firms operating on 36’s 
counts and below was discussed. The claim was refused, 
but the employers stated that they were willing, without 
prejudice to the five years’ wages agreement, to consider 
on its merits any claim made on an individual firm, if such 
claim is made on the ground that the firm is engaged on 
War-office contracts, and as a result of such contracts is 
making more than the normal profits. The Federation 
promises to assist the workpeople’s representatives in 
ascertaining the actual facts as to war contracts and 
profits. It remains to be seen now whether the operatives 
will accept this reasonable offer. 


Whitsuntide Holidays. 


The annual Whitsuntide holiday will this year 
be considerably curtailed in most works in Lancashire, 
but, wherever possible, I understand that the works will 
be closed on Bank Holiday and on the following Friday 
and Saturday. 


BArRrow-IN-FuRNEsS, Thursday. 
Hematites. 

There is nothing new to note in the general con- 
dition of affairs in the hematite pig iron trade of this 
district. Throughout the district there is marked activity 
at the works, and a big volume of iron is being produced. 
This would be even greater if smelters were able to get 
fuller deliveries of native ore, for then the output per 
furnace would be much heavier. Orders are well held, 
and makers are sold forward to a considerable extent, and 
it is quite likely that an additional furnace will be put into 
operation in Cumberland as soon as circumstances permit. 
Prices are well maintained, and makers are quoting 114s. 
per ton net f.o.b. for parcels of mixed numbers of Bessemer 
iron. Special sorts are firm at 124s. per ton. The demand 
for iron is well maintained for the most part, although 
there is not quite the same rush of business that was 
noticeable two weeks ago. Still, makers have as much as 
they can deal with, and there is every prospect of a busy 
time for a long while ahead. 


Iron Ore. 


The iron ore trade is well employed and a large 
volume of ore is being raised. The demand is particularly 
brisk at present and likely to remain so on local account, 
and smelters could do with much heavier deliveries of 
metal. Stores which have been banked some time have 
been cut away. Prices are firm, with good average sorts 
quoted at 25s. to 27s. 6d. per ton net at mines. The out- 
put of the best classes of ore from the Hodbarrow Mines is 
very heavy, and for this ore the demand is always brisk. 
From the Hodbarrow Company’s pier, which is near the 
pit’s mouth, the largest export trade of the district is 
carried on. This ore is quoted at the high rate of 35s. 6d. 
per ton net at mines. The demand for Spanish ores is 
brisk, and the quotation remains at 27s. 6d. to 30s. per 
ton delivered to West Coast furnaces. Irish ores are only 
brought into the district now and again. 


Steel. 


In the steei trade there is activity in all depart- 
ments in Cumberland on rails and other sections, besides 
war material. At Barrow the machinery has been under- 
going alteration with a view to increasing the output of 
munitions of war. Negotiations are at present in hand. 
The general demand for steel sections is steady without 
being particularly brisk. Heavy sections of rails are at 
£7 12s. 6d. to £7 17s. 6d. per ton, with light rails at 
£8 12s. 6d. to £9 per ton. Heavy tram sections are at 
£8 15s. perton. There is nothing being done in shipbuild- 
ing material. Ship plates are at £9 10s. to £9 12s. 6d. per 
ton and boiler plates are at £10 5s. to £10 10s. per ton, 
nominally. Hoops are at £11 5s. and billets at £7 10s. 
per ton. 


Shipbuilding and Engineering. 


Shipbuilders are not so busy, but in the engineer- 
ing shops and the gun and shell departments there is 
marked activity. Every effort is being made to increase 
the output of war munitions, and during the past week 
some hundreds more men, many from Canada, have been 
brought into Barrow, and more are expected, besides 
female labour. So great has been the drain from other 
industries into Vickers’ works that half the plant at the 
Barrow Paper and Pulp Works has been laid idle. 


Fuel. 


There is a brisk demand for coal, which is at the 
advanced rate of 24s. 6d. per ton delivered. Coke is in 
full request at 30s. to 35s. per ton delivered for East Coast 
qualities, and Lancashire coke is at 25s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Labour Outlook. 


THE fact that a labour conference is to be held 
here during the greater part of next week reminds me 
that labour continues to hold the key to the situation in 


the big works of this district. It is not just a matter of 
filling up existing “‘ shops,” but providing also for those 
coming into being on all hands. It would not be wise 
to particularise at a time like this, but in normal cir- 
cumstances considerable attention would be drawn to 
some of the extensions now completed, in hand or pro- 
jected. They are really stupendous. In certain cases, 
because no space is available in the vicinity of the parent 
establishment, whole works of firms, inclined, perhaps, 
to drift upon a lee shore, have been bought up, the 
machinery dismantled, the buildings transformed and 
filled with fine modern lathes and other plant necessary 
for shell turning or even heavier kinds of war material. 
These extensions cannot proceed fast enough, but the 
new works require manning—and there’s the rub. The 
agreement recently arrived at between the’ employers 
and the trade unions, and finally ratified last week, I 
think, by the Amalgamated Society of Engineers, is 
operating excellently. It allows the employers to spread 
out their skilled men over a very much wider area, and, 
under the latter’s supervision, brings in greatly increased 
numbers of semi-skilled and unskilled labourers. The 
anxiety expressed in letter after letter from the front 
that the supplies of ammunition shail not be allowed to 
fail has appealed to the men in the armament works, and 
they are bending to their task as a rule with a more 
determined spirit. The steel-melting furnaces are working 
under tremendous pressure. Many new furnaces have been 
built, but not nearly as many as are required, for, as 
already explained, scarcely a foot of available space can 
be found for extensions on the spot. Urgent necessity, 
however, may reveal a means of increasing the output 
of the Siemens-Martin furnaces. The report from the 
Clyde district that trade union methods are seriously 
limiting the output of munitions has been discussed with 
interest here. From time to time I have heard reports 
of the same kind relating to the Sheffield district—stories 
of men on datal wages taking great care not to turn out 
more than a certain number of shells, whilst, as a matter 
of fact, they might account for several more without 
distressing themselves. There is never smoke without 
fire, so that it is quite possible a small minority of men 
may be guilty of such conduct under cover of the less- 
supervised nightshift; and it may also be true that 
having finished what they consider their quota, men of 
that calibre sleep out their shift in some out-of-the-way 
corner. It is possible that such things occur, but per- 
sonally I believe that the Sheffield men, as a whole, are 
in dead earnest about this matter of munitions, and are 
really doing their best. 


University Students as Shell Makers. 


There is a growing feeling amongst men of all 
grades and positions here that, where business will 
possibly permit it, and Army requirements cannot be 
satisfied, their services may be offered at the armament 
works. What is wanted is someone to organise this phase 
of patriotism so as to turn it to practical account. If 
the Government would invite them to enlist in an indus- 
trial battalion, with a definite promise on the part of 
employers that the old positions would be reserved for 
f them after the war, I believe it would prove a very popular 
move here, and one that would at once provide a sound 
reserve of intelligent, enthusiastic labourers ready, for 
their country’s sake, to turn their hands to anything 
whilst the war lasts. I have been personally approached 
by men who expressed a strong wish that something of 
that kind could be done, and if my mentioning it in this 
letter will help in advancing the suggestion in the right 
quarter I should be glad. In some cases men have four 
or five hours’ leisure a day which they would gladly 
devote to such an object, and other men, as already 
indicated, would be prepared to drop their ordinary 
vocations for the time being and become armament 
workers. Lord Kitchener allows six months for a recruit 
to be licked into shape, but these men, long before the 
expiration of that period, would be doing very useful 
work and would feel that they were helping the country 
as much as the men in the trenches. A very representa- 
tive meeting of traders was held here on Monday to con- 
sider how many more of their employees could be spared 
for service with the colours, and one of the speakers, Lord 
Wharncliffe, said he had always been against conscription, 
but he thought we were rapidly approaching a time when 
that method—not for the Army alone, but for works 
engaged in the production of munitions—would be the 
only solution of our difficulties. So it probably will be, 
unless a voluntary step, such as I have outlined, is taken 
without further delay. At the same meeting, the Vice- 
Chancellor of the University announced that a number of 
students who were rejected last year by the Army because 
of minor defects, had asked to be permitted to spend the 
whole of the long vacation in the armament works. He 
had, he added, ascertained, not only from the heads of 
the armament firms in Sheffield, but also from the Muni- 
tions Committee at the War-office, that the need of men at 
these works all over the country was so great that they 
could take all the students he was likely to send them and 
many more. He suggested that shop assistants who were 
not fitted for the Army might be able to render valuable 
service in that direction. 


Round the Works. 


lf more than ordinary attention has been devoted 
to the foregoing aspects of the labour problem, it is that 
I am in hopes consideration of the suggestion may be 
given in the right quarters through the medium of THE 
ENGINEER. Turning to the general position at the works 
here, I am occasionally told by steel manufacturers— 
almost invariably in the smaller way of business—that 
no great volume of orders is coming their way ; meaning, 
of course, that they are not sharing in the rush of trade 
spoken about by firms who are constantly turning down 
business because they cannot even look at it. There is 
generally a local explanation of this slackness, for quite 
the contrary is still the rule. The head of an cld-established 
export house in the steel trade was discussing with me 
the other day the position of South America. Business 
with the republics there is improving a little now, but 
very slowly. There has been a big set-back, first through 
the failure of crops and then financial stringency arising 
out of the war, and some of the British houses have been 





suffering in consequence. Now, however, matters seem 
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to be righting themselves there. A number of doubtful 
importing firms has gone down and many of the firms 
remaining had become so used to the bad, long-credit 
system of the Germans that it will be some time before 
they can settle down to British methods, which, in the 
end, are infinitely better for both parties. There is also 
the fact that at least one of the republics has just put into 
operation a twelve-months’ moratorium for all debts 
incurred prior to April. In new over-sea business there 
have been booked good tonnages of steel for New York, 
Adelaide, Archangel, Puerto Cabello and Lisbon, tools 
for Winnipeg, Toronto, Calabar and New York, files for 
Buenos Aires and Sierra Leone, drills for France and 
saws for Bilbao, New York and Havana. The quantities 
of steel and tools going over to the Continent on account 
of the Allies is enormous, and there is great activity on 
home account for such things as magnets and milling 
cutters. Farm implements and entrenching tools are 
under a heavy demand, and there is much pressure from 
Russia for scythes and sickles. The Bradford Corpora- 


tion has placed a couple of small contracts here for points | 


and crossings, and a Sheffield and a Rotherham firm have 
each booked orders for steel axles, tires and wheels for 
the Glasgow Corporation tramways department. Heavy 
engineers could do without much: more new business for 
months to come, and rolling mills could be turning over 
a good deal more revenue if the labour supply were better. 
That involves a rather interesting point. These people 
are rolling steel for makers of tools essential in the manu- 
facture of armaments or munitions. yet no Government 
Department thinks of protecting them from the inroads 
of recruiting, notwithstanding that mdirectly the Govern- 
ment is depending upon them to supply the Army and 
Navy’s needs. 


Pig Iron, Billets, and Bars. 
The advance of 15s. per ton in South Yorkshire 


‘Crown ”’ bars, which I mentioned in last week’s letter, 
bringing the basis price of this make of bar iron to £10 10s., 
reminds me that this is not a record figure. The market 
rose to exactly the same level in February, 1900, but 
soon afterwards got on the slide, and before the end of 
the year was quoted 50s. less. Within the following two 
years the price fell away to £6 10s., where it stuck for 
some time, then dropping another 5s. What the quota- 
tion may advance to yet it is difficult to foresee, but it 
should be remembered that during the Franco-Prussian 
War it soared as high as £14 per ton, so that evidently 
there are possibilities. In the pig iron market it cannot 
be said that anything like a revival in the buying movement 
has occurred, but the tendency all round seems toward a 
rather harder tone. For Sheffield delivery West Coast 
hematite iron is still quoted from 120s. to 122s., but 
the range for special qualities is as wide as from 126s. 
to 10s. more. East Coast hematite is generally mentioned 
at the previous quotation of 108s. delivered, but I believe 
it could be bought for a little less. Derbyshire foundry, 
which went back Is. or so recently, has recovered the 
lost ground and commands at present about 69s. or 
69s. 6d. at furnaces. The attention of most Lincolnshire 
makers is practically absorbed in the output of basic 
iron, for which the demand is more urgent than ever, 
and for that reason they are pretty well off the market 
for anything else, and, of course, official prices have long 
since become quite nominal. Regarding East Coast 
hematite, it may be added that the present quotation is 
43s. higher than that at which business could have been 
done a few days before the war broke out. A certain 
amount of fluctuation followed, but from October, when 
the market was at 68s. 6d., delivered Sheftield, there was 
&@ consistent upward movement until February. The 
figure was then 101s. Between that time and early in 
March the market switchbacked, touching 95s. twice 
and returning to 101s., then rising to 106s. before the end 
of March. April saw 111s. 9d. touched, and the highest 
this month has been 112s., 3s. above the present level. 
The scarcity of billets is slightly relieved by a limited 
tonnage from the States and the Dominion, which, not- 
withstanding high freights, runs a little cheaper than the 
home market. For basic the official quotations are still 
£8 10s. and £9 for soft and hard qualities respectively, 
though, as I indicated last week, premiums which are 
willingly paid, add fully 10s. to those prices. In addition 
to hoop iron imported, under licence, from Belgium, it 
is stated that billets also have been received from that 
quarter. Bessemer and Siemens acid billets appear to 
be unchanged as to price. 


Fuels. 


The steam coal market continues to show an 
irregular tendency, the colliery position, on the whole, 
being not quite so strong. The restriction of exports to 
neutral countries has not at present had any great effect 
on the market, but there has been an appreciable reduc- 
tion in the tonnage dealt with at the Humber ports. In 
any case, the local demand has been much heavier during 
the week, owing to works securing extra supplies for use 
over the holidays. Practically no forward business is 
being arranged, both buyers and sellers preferring to 
wait for the present. In the small fuel market the demand 
is exceptionally strong, works having been pressing for 
extra holiday supplies, though pits will probably be set 
down for only two days instead of the usual four. Steam 
coals are easier and shipment prices are largely ruled by 
middlemen who hold a tonnage open. Current pit quota- 
tions per ton are :—Best South Yorkshire hards, 20s. 6d. 
to 21s. 6d.; best Derbyshire hards, 20s. to 20s. 6d.; second 
quality, 16s. to 17s.; steam cobbles, 16s. to 16s. 6d.; 
steam nuts, Il6s. to 17s. Coke is at about 24s. per ton 
at ovens. 


Colliery Surfacemen’s Wages. 


The exigencies of space alone prevented me from 
referring in last week’s letter to the new agreement for 
colliery surfacemen, the importance of which will be 
gathered when I mention that fully 13,000 men in this 
district are affected, besides a further 2000 who for the time 
being are serving with the colours. This agreement is 
the result of a series of conferences held in Sheffield 
between representatives of the South Yorkshire Coal 
Trade Association, on the one side, and those of the 
National Federation of Colliery Surface Workers, the 





Amalgamated Union of Enginemen, the Winding and 
General Enginemen’s Associated Trades Union, the 
National Union of Gasworkers and General Labourers, 
Cokemen and Labourers’ Association and the National 
Amalgamated Union of Labourers, on the other hand. 
In its main points the agreement increases the minimum 
rate of wages for all sections of labour—manipulators and 
others—from 3s. 7d. to 3s. 10d. per day. It provides for 
a total increase of 3d. per day in the case of chargemen 
and firemen; a reduction of hours for men engaged at 
isolated pumping stations at week-ends ; a reduction of 
hours for all surface-enginemen, except locomotive 
drivers, surface fan enginemen and surface pumping 
enginemen ; an increased scale for lads, which gives an 
average increase on the basis of 7 per cent.; an advance 
for winding enginemen of 4d. per day ; an alteration in 
percentage rates which will mean that in future for each 
advance to miners, manipulators of coal will be advanced 
7} per cent. and all other surfacemen 44 per cent. By 
this agreement and the terms of the Conciliation Board 
the present rates of wages are the minimum rates for the 
next three years, with the proviso that if the men allege 
that other classes of labour, not dealt with in the present 
document, are low paid they have power to bring the 
matter up to be dealt with. The generous concessions of 
the coalowners will be apparent; they are, indeed, as 
the men themselves admit, more than the latter had 
ever before obtained. They take manipulators well over 
a minimum of 5s. per day and other labourers within a 
fraction of that figure. The increases came into operation 
last week-end, but the question of a war bonus or a per- 
centage in lieu of it, still remains to be dealt with when 
the miners have settled theirs. Whether or not the coal 
market is seriously affected ultimately by the Govern- 
ment’s prohibition upon exports to neutrals except under 
licence, one thing is very clear, that no appreciable easing 
of coal quotations is to be expected whilst wages and 
bonuses are rising at the present rate and the cost of 
consumable stores is adding to the general cost per ton 
of production through limited outputs—the latter, of 
course, by reason of the shortage of men. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


THE spirit that dictated the now famous message, 
‘** We'll deliver the goods,” has permeated all classes of the 
community, and the North-East Coast has settled down 
in grim earnest to do everything that is required of it in 
this time of national crisis. Whatever may have been 
the shortcomings in the early stages of the war, and there 
was undoubtedly a good deal of reluctance on the part of 
many manufacturers to undertake production of muni- 
tions, the past few weeks have seen the whole commercial 
community working to one common end—the speeding up 
and the increasing of the output of war material. It is 
now clear that business men will shrink from nothing 
which may be necessary to ensure efficient and adequate 
output of munitions and arms. The appeals from the 
War-oftice, the heads of the Government, and the North- 
East Coast Armaments Committee have had a stimulating 
effect upon the men, who are working with greater energy 
and regularity than before. Not that there has been much 
to complain about in the past, but there was a certain 
minority of the workers who failed to realise the gravity 
of the situation and the necessity for the maximum supply 
of munitions, and these for the most part are now doing 
their best. Trade continues very brisk on military and 
naval orders, and as the requirements are now showing 
signs of greater expansion all round, there is every in- 
dication of the pressure upon employers and their staffs 
becoming more severe than ever. Measures for yet 
greater production are in hand. At several establish- 
ments engaged on home and export business inconvenience 
is caused by reason of skilled workmen going into Govern- 
ment factories, while the steady rate of recruiting neces- 
sarily affects the supply of labour. In many cases the 
business on the books exceeds the weight of former periods, 
despite the fact that the increasing cost of all materials 
has caused a leap in prices of finished goods. Shipyards 
continue to work at the utmost pressure on Admiralty 
orders. Merchant shipping inquiry is quiet, but the fact 
is that buyers in that relation experience such difficulty in 
securing assured delivery that they are refraining from 
placing orders as far as possible, and for what they arrange 
they have to pay fancy premiums. With the opening up 
of the open water navigation to the White Sea and the 
possibility of the Dardanelles being in the same position 
before long, Russian demands for munitions of all kinds 
will be greatly increased and will require to be satisfied 
without cessation until final victory is assured. So far 
as the various markets are concerned, there has been very 
little change during the past week. The price of coal 
remains steady, but pig iron has dropped to the extent of 
a few pence consequent upon fluctuations in warrants. 


Coal Export Order. 


The air now seems to have been cleared regarding 
the new coal export order. At first it seemed a very 
alarming order, but the explanations which have been 
given by the Government to a Northern deputation have 
eased the minds of coalowners. Briefly, owners have been 
assured that the issuing of licences will be done expedi- 
tiously, that no undue restrictions will be put in the way 
of sanctioned business, and that the control and perhaps 
the restriction of the exports to neutral countries will 
not involve the stoppage of dny pits. This last assurance 
will be disappointing to those home consumers who think 
that the surest way of getting cheaper coal is to restrict 
exports and close down pits. The Coal Exports Control 
Committee has made it clear that it is not obsessed with 
the fear that coal is going to Germany ; the Committee’s 
sole aim is to guard our own supplies and, secondly, those 
of our Allies. No patriotic person can object to such a 
policy, only it ought not to be forgotten in this connection 
that German coke exporters are more likely to do business 
in Sweden and Denmark at the expense of British coal 
exporters than the latter are likely to be the unconscious 
medium of exporting coal to Germany vid Sweden and 


Denmark. The point is that the Government intends to 
restrict exports to neutral countries in order to keep u 
an adequate supply of coal at home and in the countries 
of our Allies, and that it is going to rearrange things 
in the most judicious manner possible. Northumberland 
which depends so largely upon exports, and upon ex ports 
to Scandinavian countries, will given preferential} 
treatment. Boats going to Scandinavia with coals anq 
bringing back pit props will be given a licence, and what. 
ever supplies do not go from here to Scandinavia wil] be 
directed to Russia or France. 


Cleveland Iron Trade. 


Business on the Cleveland pig iron market 
continues dull and quiet, but the tone is by no means 
depressed. Licences for shipment are reported to be 
coming through rather better, but the new local committee 
for the issue of licences has not yet got to work, the numes 
of the members not yet having been finally settled, 
Meanwhile, it is quite obvious that the embargo upon 
exports has seriously depressed shipments, and _ the 
attitude of the authorities is such that no real opening out 
of the trade can be looked for. The shipments to neutral 
countries have been very small and could not have 
amounted to a great deal even without the prohibition 
order. But it would appear that owing to the shortage of 
labour in Germany the German Government has stopped 
exports of pig iron, and is now endeavouring to import 
the metal wherever it can. If this be so, the stoppage 
of all Cleveland shipments which might by any possibility 
find their way from neutral countries into Germany is, of 
course, essential. As regards the home trade, iron is 
going steadily into consumption under running contracts, 
but the constant fluctuation of values, occasioned by 
speculative operations, deters consumers from coming 
into the market to complete new business. All the 
indications, however, point to higher prices. Costs of 
production tend steadily upwards, while makers’ stocks, 
so far from increasing, have shown an actual decrease 
during the past week. Even so, in view of the very hich 
costs, the question of a further curtailment of the output 
is seriously discussed. At the present level of prices only 
those makers having their own supplies of fuel and ore 
can look for any margin of profit. The general market 
quotation for No. 3.G.M.B. Cleveland pig iron is 65s. for 
early delivery, though probably small odd lots could be 
obtained at 64s. 9d. No. 1 is 67s.; No. 4 foundry, 64s. 6.; 
No. 4 forge, 64s.; and mottled and white iron each 63s. 6d 


Hematite Pig Iron. 

There is very little change of note in the East 
Coast hematite pig iron trade. Makers are very busy on 
contracts fixed some time ago, but new business continucs 
on the quiet side. Makers quote 102s. 6d. for East Coast 
mixed numbers, but would not be unwilling to discuss 
business at a slightly lower rate. Second-hands also 
quote 102s. 6d., but are weak at this figure. 


Iron-making Materials. 


The foreign ore trade has rarely been more 
stagnant than it is just now. With consumers all we'll 
stocked, there are no buyers about. The freight Bilbao 
Tees is down to 11s. 6d., but on the other hand the tendency 
of the f.o.b. price of ore at Bilbao is upward, and ore is 
reported to be rather more scarce. In the continued 
absence of business, however, it is impossible to fix a 
quotation, and sellers adhere to the purely nominal figure 
of 28s. for best Bilbao Rubio of 50 per cent. quality, ex 
ship Tees. The coke position is exceedingly firm. Coke 
is extremely scarce, and business just now could witli 
difficulty be done at less than 30s. for good medium furnace 
kinds delivered at the works. For the time being the 
works are fairly comfortably situated under running 
contracts, but the question of renewals in a few weeks’ 
time opens up a serious prospect. With pig iron prices 
at their present level, consumers cannot pay 30s. for their 
coke, and unless there is some marked change in the 
situation, a further reduction of the number of furnaces 
in blast is inevitable. 


Manufactured Iron and Steel. 


The greatest activity continues to rule in all 
producing and finishing departments of the iron and 
steel trades. Nearly every branch is more or less engaged 
in the manufacture of munitions of one kind or another 
for the Government and also for the Governments of 
France and Russia, the former especially. There is 
plenty of trade apart from war orders, but it is only 
possible to deal with a comparatively small proportion 
of it unless buyers are prepared to wait an indefinite time 
for delivery. Owing, presumably, to the speeding up 
that has been effected all round, steel makers this week 
have been able to give more attention than of late to 
the claims of private trade, the progress of which has 
been hampered. Labour scarcity is still the greatest 
drawback at the shell factories, but when final arrange- 
ments have been made by the Armaments Committee 
this difficulty will be remedied to a certain extent. It 
is understood that the Committee has under considera- 
tion the introduction of women workers who could, with 
suitable training, assist in steel turning, shell varnishing 
and other comparatively light duties. The following are 
the principal market quotations :—Common iron bars, 
£9 10s. to £9 12s. 6d.; best bars, £9 17s. 6d. to £10; best 
best bars, £10 5s. to £10 17s. 6d.; packing iron, £7 10s.; 
iron ship angles, £9 10s.; iron ship plates, £9 10s.; iron 
girder plates, £9; iron ship and girder rivets, £11 10s.; 
steel bars, basic, £9 10s.; steel bars, Siemens, £9 10s.; 
steél ship plates, £9 10s.; steel boiler plates, £10 10s.; 
steel ship angles, £9 5s.; steel sheets, singles, £10 15s. 
to £10 17s. 6d.; steel sheets, doubles, £11 to £11 2s. 6d.; 
steel joists, £9 7s. 6d.; steel hoops, £9 to £9 2s. 6d.; steel 
strip, £8 10s. to £8 12s. 6d.—all less the usual! 2} per cent. 
Cast iron pipes, l}in. to 2}in., £6 10s. to £6 15s.; 3in. to 
4in., £5 17s. 6d. to £6; 5in. to 8in., £5 12s. 6d. to £5 15s.; 
10in. to 16in., £5 15s.: 18in. to 24in., £5 15s.; cast iron 
columns, plain, £7 7s. 6d. to £7 12s. 6d.; floor plates, 
£3 10s. to £3 12s. 6d.—f.o.r. at makers’ works. 


LATER. 
The continued activity in the finished iron and 





steel departments and the large amount of work on hand 
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for the Allied Governments have rendered manufacturers 
compuratively independent of ordinary orders. Iron 
par makers are reported to be extremely busy, and they 


are receiving enormous orders for future delivery with, 
the result that prices have been advanced a further 10s. 
per ton this week. Common iron bars are now quoted at 
£10 to £10 2s. 6d.; best bars, £10 7s. 6d. to £10 10s.; and 
pest Hest bars, £10 15s. to £10 17s. 6d. 


Si:ipbuilding and Engineering, 


The shipbuilding and engineering trades con- 
tinue to work under conditions of extreme pressure on 
naval orders, which, of course, have to take precedence 
over all others. While work is so plentiful it is satis- 
factory to find that very little time is now being lost by 
the shipyard workers. There has certainly been a great 
improvement among the “slackers,” and whether it be 
the result of greater patriotism among them or of the 
curtailment of the drinking facilities, it is difficult to 
express @ decided opinion. Employers generally are 
gatistied to note the change and leave it at that. Ship- 
builders must now face the fact that shipbuilding in a 
conuuercial sense has entered upon a period of non- 
activity such as has never been before experienced in 
the (rade. The mobilisation of the labour by the North- 
East Coast Armaments Committee for the execution of 
war contracts has left merchant work completely in the 
background. Every man available has been transferred 
from mercantile to Government work, and every firm, 
large and small, is now contributing at least some portion 
of its resources to the production of war materials in one 
form or another. Merchant ships are left on the stocks 
untouched, Their delivery is a secondary consideration, 
and some of them have small chance of being put into the 
water this year. New keels, of course, are not being laid 
down, and it looks as though many of the vessels now on 
order will not be commenced for months yet. As regards 
new contracts for merchant shipping, more orders have 
probably been placed than have been publicly announced 
lately. Allowing for this, however, the number and im- 
portance of orders booked do not bulk at all prominently. 
No improvement in this respect is likely to take place 
until there is a cessation of hostilities, and without doubt 
there are inquiries afoot for tonnage which at the right 
moment will be placed in anticipation of that highly 
desirable event. Heavy engineers are extremely busy, 
some of them having on hand work to last twelve and 
eighteen months, and new business has to be refused. 


The Coal Trade. 


There is a decidedly easier tone in evidence in 
the steam coal market, which has no doubt been brought 
about by the restrictions on exports to neutral countries. 
Shipments are not quite so active, and open market 
buyers are holding off as much as possible in anticipation 
of prices being considerably lower when the full effect of 
the restrictions are felt. Many delays and difficulties are 
being experienced as regards securing licences, and the 
result is that several Northumberland pits are idle and 
others appear likely to lose time unless there is a speeding 
up in the issue of the licences. Values, are decidedly 
weaker, and while there is no pressure to sell, some 
qualities are readily obtainable, and works have no 
difficulty in securing adequate supplies. The gas coal 
trade is not particularly hit by the prohibition, as home 
requirements continue heavy and any surplus is readily 
disposed of. Durham bunkers, although in limited 
request, are steadily held. Foundry and gas coke are 
both in short supply. Quotations are as follows :— 
Northumberlands: Best Blyths, 23s. to 24s.; second 
Blyths, 20s.; unscreened, 19s. to 20s.; best small, 16s. 
to 16s. 6d.; households, 25s.; bunkers, 20s. to 2ls.; 
Tyne prime steams, 23s. to 24s.; Tyne second steams, 
20s. to 22s.; special smalls, 17s. 6d. to 18s.; ordinary 
smalls, 14s. 6d. to 15s. Durhams: Best gas, 23s. to 
23s. 6d.; second gas, 21s. 6d. to 22s.; special Wear gas, 
24s. to 25s.; smithy, 22s. to 23s.; coking unscreened, 
23s; coking smalls, 22s.; ordinary bunkers, 22s. to 23s.; 
best bunkers, 24s. Foundry coke, 37s. 6d. to 40s.; furnace 
coke, 30s. to 35s.: gas coke, 19s. to 20s. 


Cleveland Miners’ War Bonus. 


The Cleveland ironstone miners’ claim for a 
war bonus, made on instructions received from the 
Miners’ Federation, has been settled, the mine-owners 
agreeing to an advance of 15 per cent. on the basis rates. 
This advance will be merged in any rise of wages which 
may accrue in future from the ascertained price of pig 
iron. During the past six or seven weeks the Cleveland 
men have enjoyed a war bonus which was given pending 
a general settlement. That has now been abolished. 
In addition to the 15 per cent. just granted, the Cleveland 
miners in April received an advance of 24 per cent. from 
the ascertainment. 








SCOTLAND. 
(From our own Correspondent.) 
Increasing Outputs and the Trade Position. 


Tue high pressure at which the producing mills 
have been working for some time back still continues, 
and within the last week or two, owing to various altera- 
tions and dispositions made amongst the workers, the 
work has been intensified and the output increased. The 
large order given out last week on behalf of one of the 
Allies for urgent Government material and the continued 
demand for home and, in a lesser degree, for export 
material makes the whole position one of extreme tension. 
One large works had a record output last month, the 
largest ever turned out by a few thousand tons, and that, 
too, in spite of a shortage of men. Generally speaking, 
however, the trade position shows little change. The 
scarcity of men and of transports is still severely felt in 
producing and commercial circles, the former shortage 
being specially acute. In spite of the employment of 
female as well as voluntary labour there is not much 
apparent relief. The volume of production must, of course, 
be increased, but the demand is so great that the increase 





in labour makes but a faint impression on the whole. 
There is no cessation in the Government demand, which 
day by day seems to become more urgent in view of the 
prospective and continuous expansion in military and 
naval operations. The transport difficulty, for the most 
part, affects export material, although the inward raw 
and semi-finished is at times very seriously delayed. The 
detention at some of the foreign ports, especially in France 
and Italy, where unparalleled conditions prevail through 
inadequate wharfage and increase in shipping, is a serious 
matter to all concerned. Large contracts on the part of 
private firms and individuals are particularly scarce at 
present. Many undertakings stopped at the commence- 
ment of the war have not yet been revived, the parties 
concerned preferring to wait until a lower level of values 
is once again reached. On the other hand, some foreign 
Governments have decided to push on with the schemes 
in view, but are limiting their operations in the meantime. 
The position which both buyers and sellers have to face 
at the present time is such an unprecedented one that many 
do not care to look too far ahead. The tide is now in flood, 
but whether there will be an ebb before long it is impossible 
to say. One thing is certain, no one is buying to a great 
extent at current figures. Occasional contracts are cer- 
tainly being made, but in most cases it will be found that 
the purchase is against definite specification. 


War Munitions. 


A meeting of the Armaments Committee was 
held in Glasgow during the past week at which Captain 
Bartelot, R.N., and Captain Creed represented the Ad- 
miralty and War-office respectively. A report was 
submitted by the sub-committee appointed the previous 
week in connection with the question of procuring labour 
for Government work. From that report it appeared 
that the sub-committee thought that in a few days it 
would be able to arrange for the transference of some 
hundreds of men to Government work. A sub-committee 
was appointed to consider the various offers of help which 
have been received by the committee during the past ten 
days. These offers number nearly 1500 and are in process 
of being tabulated. The Glasgow and West of Scotland 
Armaments Committee has published particulars of a 
scheme for dealing with bad timekeeping by workmen 
employed in shipbuilding yards and engineering shops 
engaged on war work. The scheme, which comes into 
operation immediately under the Defence of the Realm 
Act, provides for the imposition of fines by trade unions on 
any of their members who have kept bad time without 
adequate excuse, and authorises the employers to deduct 
the amount of such fines from wages due to the parties 
penalised. A third offence involves immediate dismissal, 
in additon to a monetary penalty. In the case of non- 
unionists the employers will investigate the charges and 
detide the amount of the fines. Non-unionists are given 
the right of appeal to the Armaments Committee. It is 
made clear that the adoption of the scheme has been 
necessitated only by a small minority of the men. For 
a first offence the fine will not exceed £1, for a second offence 
£2, and for a third £3, coupled with the immediate dis- 
charge of the workman. The fines collected from the 
union men will be handed by the employers to the respec- 
tive trade unions, who will deal with these at their discre- 
tion, while the fines collected from non-union men will be 
devoted to charitable purposes in accordance with the 
practice of the establishment. In announcing _ this 
procedure, the Armaments Committee desires to make it 
perfectly clear that it appreciates the loyalty and untiring 
energy which, since the outbreak of the war, the majority 
of the workmen have devoted to the output of Government 
work. These men the committee can only ask to continue 
the service to their country which they have been rendering 
for the last nine months, and this, the committee knows, 
will be done. But the committee wishes to make it 
equally clear to the minority whose action is impeding 
the output of Government work that this form of dis- 
loyalty to their comrades in the field, afloat, and in the 
workshops must forthwith cease. The committee trusts 
that this procedure will bring about the desired result, 
and that resort to more drastic measures will thus be 
unnecessary. 


Labour Affairs. 


The Glasgow District Committee of the Amalga- 
mated Society of Engineers has resolved, subject to the 
approval of other organisations in the Clyde area, to apply 
to the North-West Engineering Trades’ Employers’ 
Association for an advance in wages of Id. per hour. 
A conference of district committees is being arranged to 
give approval to the demand, after which it will be sent 
to the employers for consideration. It will be remem- 
bered that the claim for an advance of 2d. per hour made 
some time ago was referred to the Government Arbitration 
Court, which awarded a war increase of 1d. from February 
12th. Messrs. Robert Smillie and Robert Brown, acting 
as president and secretary respectively of the Scottish 
National Mineworkers’ Union, have intimated to Mr. 
Robert Baird, secretary of the Scottish Coalowners’ 
Association, a claim for an advance in wages of 50 per cent. 
on the 1888 basis, equivalent to 2s. per day. An advance 
of 18} per cent. has already been mutually agreed upon, 
and, of course, that amount will be deducted from any 
sum granted under the present claim. Negotiations have 
taken place between the Glasgow Master Masons’ Associa- 
tion and the local district committee of the Masons’ 
Association concerning an application for an advance of 
ld. per hour for the members comprised in seventeen 
branches. The employers have lodged a counter-claim 
for a reduction of ld. per hour, their contention being that 
trade is in a very unsettled condition owing to the war 
and the Local Government Board circular advising public 
bodies to defer building schemes where possible until after 
the hostilities. In reply the men’s delegates point out 
that the increase in the cost of living has reduced the 
purchasing power of £1 to 15s., and that the average wage 
is very low owing to time lost through bad weather. 


Pig Iron. 


Makers of Scotch pig iron are delivering large 
quantities, especially of hematite, to home consumers. 
Exports of ordinary iron have been, up to the present, 





greatly hampered by Government restrictions, and it is 
satisfactory to learn that arrangements have been made 
with the Board of Trade under which exports to neutral 
countries should be facilitated in the future. Makers of 
hematite are quoting about 110s. per ton, but consumers 
of steel-making iron are only purchasing small quantities 
as a rule, and the same may be said in the case of users 
of ordinary iron. There are seventy-two furnaces in blast 
in Scotland, the same number as last week and at the 
corresponding period of 1914. Business in the Glasgow 
pig iron warrant market has again followed a somewhat 
irregular course. The market showed pronounced strength 
following the receipt of the news regarding pig iron exports 
and prices advanced to 65s. 9$d. per ton. Owing, how- 
ever, to a lack of support and a tendency to realise a 
reaction set in and the closing price of Cleveland iron at 
63s. 10d. per ton cash buyers represented a gain of 7d. 
per ton on the week. The total turnover amounted to 
21,500 tons. Warrant stores have increased by 2508 tons 
in the course of the week and now stand at 146,479 tons, 
compared with 91,313 tons at this time last year. 


Quotations. 


The prices of Scotch makers’ iron are still un- 
changed and are quoted as follows :—Monkland f.a.s. at 
Glasgow, No. 1, 80s. 6d. ; No. 3, 79s. ; Govan, No. 1, 79s. ; 
No. 3, 77s. 6d. ; Carnbroe, No. 1, 83s. ; No. 3, 79s. ; Clyde, 
No. 1, 85s. 6d. ; No. 3, 80s. 6d. ; Gartsherrie, Summerlee, 
Calder and Langloan, No. 1, 85s.; No. 3, 80s.; Glen- 
garnock at Ardrossan, No. 1, 86s.; No. 3, 81s. ; Eglinton 
at Ardrossan or Troon, No. 1, 80s.; No. 3, 79s.; Dal- 
mellington at Ayr, No. 1, 81s.; No. 3, 79s.; Shotts at 
Leith, No. 1, 85s.; No. 3, 80s.; Carron at Leith, No. 1, 
86s. ; No. 3, 81s. per ton. 


Manufactured Iron and Steel. 


There is no sign of any slackening in the demand 
for steel material and the various works continue to be 
employed at their full capacity. The demand is mainly 
on account of Government work, but the shipbuilding 
yards are also taking large quantities. Prices remain 
firm at last week’s level. The home demand for the 
heavy sizes of black sheets is as strong as ever, and makers 
are quoting firm prices, based on about £10 15s. per ton, 
less 5 per cent. for 7 to 11 b.g. delivered Glasgow ware- 
house, but orders for the thin gauges are being placed 
rather sparingly. While France is taking considerable 
quantities of the heavy gauges the demand from other 
countries cannot be called satisfactory. The high price 
of spelter is still adversely affecting the demand for 
galvanised sheets, makers of which are somewhat poorly 
employed. Malleable iron makers are turning out large 
quantities of iron and steel bars, particularly the latter, 
outputs of which, however, are to some extent interfered 
with at several works by a shortage of raw material from 
the United States. Not a great deal of new business is 
being booked, and a few producers state that outputs at 
present are mainly against old contracts. ‘“‘ Crown’ bars 
are quoted at about £9 10s. per ton, less 5 per cent. for 
home delivery, and mild steel bars £10 per ton, while the 
export prices are about £9 and £9 10s. net respectively. 
Makers of wrought iron and steel tubes are largely depen- 
dent on the home trade, which has been quite satisfactory 
during the greater period covered by the war, and there 
is as yet little, if any, sign of an early improvement in the 
export trade. Structural engineers are busy, and general 
engineers are doing a lot of work on Government account. 


Scotch Iron and Steel Imports. 


The following is a statement of the registered 
imports of certain kinds of iron and steel manufactures 
into Scotch ports during the month of April, 1915 :— 
Wrought iron bars, angles, &c., ex Sweden and Nether- 
lands, 10 tons, value £90 ; ex United States, 2 tons, value 
£12. Wrought steel bars, angles, &c., ex Sweden and 
Netherlands, 2 tons, value £37; ex United States, 2023 
tons, value £16,422. Iron or steel hoops and strips, ex 
United States, 3212 tons, value £27,019. Iron or steel 
plates and sheets, ex Sweden and Netherlands, | ton, 
value £7 ; ex United States, 32 tons, value £292. Total :-— 
ex Sweden and Netherlands, 13 tons, value £134; ex 
United States, 5269 tons, value £43,745. 


The Coal Trade. 


Although there has been no distinct movement 
one way or another during the past week, prices which 
slipped back some days ago have not recovered, and they 
are now comparatively steady at the lower figures. The 
industrial demand continues very strong and the export 
business is good, though foreign exports show a consi- 
derable falling off. Splint’ coals are a trifle weaker and it 
is understood that the collieries are prepared to make 
considerable concessions in order to induce new business. 
Ells are also easier. Navigations continue in good request, 
but even here prices have had to be adjusted in order to 
bring them into line with other competing markets. 
Smalls are moving off fairly well, but stocks tend to accumu- 
late and prices are consequently weakening. It is under- 
stood that Fifeshire is to receive preferential treatment 
in respect of export licences, and this has given the liveliest 
satisfaction to those interested in the coal trade in that 
district. The aggregate shipments from Scottish ports 
during the past week amounted to 221,662 tons, compared 
with 260,455 in the preceding week, and 309,021 tons in 
the same week last year. Ell coal is quoted f.o.b. at 
Glasgow 19s. to 19s. 6d. ; splint, 19s. to 25s. ;_navigations, 
21s. to 23s.; steams, 15s. 6d. to 17s. 6d.; treble nuts, 
17s. 6d. to 18s. 6d.; doubles, 17s. 6d. to 18s.; singles, 
17s. to 18s.; best screened navigation coal f.o.b. at 
Methil or Burntisland, 23s. to 25s. per ton. 


Swedish Railway Coal Contracts. 


The Swedish State Railways authorities have 
invited tenders for the supply of their requirements of 
coal from May to October. It is understood that the 
quantity asked for is between 300,000 and 350,000 tons. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


THERE has been very little movement in values 
or extension in business during the week. This is to be 
accounted for by the approaching holidays and the intro- 
duction of Government control of exports. In the first 
place, there is very little free coal obtainable this month, 
and on the other hand exporters are loath to enter into 
any new business until they can see better what the 
effect of the new conditions are upon the trade. The 
Coal Exports Committee, upon whose recommendation 
the War Trades Department grants licences to ship, have, 
so far as can be seen, gone a very considerable way upon 
the first proposals towards assisting traders and clearing 
away some of the difficulties, but there are still some 
which harrass exporters, and the most notable is the 
delay in getting licences. Quite a number of permits 
have been received, but others for which application was 
made a week ago have not yet been granted. In some 
cases exporters have received notification that the ship- 
ment is in order, but the licence itself has not come down, 
and as a consequence vessels have been delayed going to 
sea. The Exports Committee, in order to facilitate 
operations, have decided upon certain modifications in 
the conditions originally laid down. One of these is that 
where the applicant has a definite ship in view, but there 
is a doubt as to his being able to secure it, he can apply 
for shipment by the vessel in question or substitute within 
strict limits of date. Immediately that exporters get the 
name of the ship they must send it to the War Trades 
Department, and the licence will be issued where granted. 
The Coal Exports Committee points out that it will 
find it easier to deal with applications in which full and 
precise particulars are before it at the same time. In 
order to minimise any risk or inconvenience to themselves 
shippers have been warned to make their applications 
well in advance of contemplated dates. This means that 
shippers who in the course of a month are under contract 
to send away, say, 10,000 tons, can put in application 
at once for three licences for cargoes from 3000 to 4000 tons, 
inasmuch as a licence has to be obtained for each individual 
shipment. In this way a great saving in time and pro- 
bably costs will be effected. Everything depends upon 
the destination and consignee as to the time occupied 
in the granting of permits. In the case of South America, 
Spain and Portugal licences have been issued very quickly, 
but in the case of Italy the period has varied considerably, 
according to the reputation of the receivers, &c. At the 
time of writing a week ago it was reported that shipments 
to Italy had to secure the sanction of the Italian 
Ambassador. This caused great concern, and at the 
request of the Cardiff Chamber of Commerce Mr. Donald 
Maclean, M.P., at once got into touch with the Coal 
Exports Committee, who corrected this mistake. Trouble 
was experienced by some shippers to French possessions, 
inasmuch as the collector of customs insisted on licences 
being obtained for Algeria. This was another error which 
the Coal Exports Committee had to put right, and thus 
it was made clear, although it did not appear in the Order 
in Council, that not only allied countries, but the posses- 
sions of allied countries, are free from the necessity of 
having licences taken out for them by exporters. It is 
pretty well clear that everything is now plain sailing with 
regard to the new régime except that the issue of permits 
requires accelerating. Until this is done business will be 
made increasingly dificult, not only for exporters, but 
shipowners as well. The great fear has been all along 
that the War Trades Department would be overwhelmed 
with applications for licences. This turns out to be the 
ease. The staff appointed to deal with the work is not large 
enough by a long way, and the result is confusion and 
delay. Mr. Donald Maclean, M.P., was in Cardiff on 
Tuesday and had an interview with the Council of the 
Chamber of Commerce, when it was resolved to urge again 
the War Trades Department to make adequate arrange- 
ments for coping with the work in order that applications 
for licences could be dealt with more expeditiously. It 
was pointed out that speedier notification and receipt 
of licences was absolutely vital to the trade. One question 
has been discussed on the market this week, and that 
relates to the miners’ war bonus. It was rumoured that 
the colliery companies intended making an effort to move 
the burden of the 17} per cent. bonus on to the shoulders 
of their contractors, who are making relatively greater 
profits than the colliery proprietors. No doubt the 
colliery owners would like to pass on part, at any rate, of 
this burden, which it is estimated means an increase on 
the cost of every ton of coal of about Is. to ls. 4d. Colliery 
owners, when approached, regretted that there was very 
little, if any, prospect of getting their contractors to share 
any of this cost. Their contracts had been made and 
they have to stand by them. It has to be borne in mind 
also that the war bonus was based on the prices submitted 
by the coalowners, and not on the prices which middlemen 
have been able to make on the market. 


Coal Exports. 

Foreign coal exports last week from Cardiff, 
Newport, Swansea and Port Talbot were by no means 
satisfactory. Probably the explanation is that the 
Admiralty authorities shipped an unusually heavy 
quantity, but the probability is that as tonnage supplies 
were none too good, and the Order in Council prohibiting 
exports to neutral countries except by licences came into 
operation, these together were the cause of the falling-off 
in shipments. The total despatched was 387,717 tons, as 
against 595,149 tons in the corresponding period of last 
year, a decrease of over 216,000 tons. Cardiff alone 
shipped 231,303 tons, which was less by 15,470 tons. 
Shipments were principally to France, viz., 19,000 tons to 
Bordeaux, 12,256 tons to Rouen, and 17,000 tons odd to 
St. Nazaire. Newport sent away 62,448 tons, which was 
a decrease of 28,000 tons odd on last year. From Swansea 
close on 60,000 tons were got away, and from Port Talbot 
26,389 tons, the falling-off being about 23,000 tons and 
7000 tons respectively. The figures are now out regarding 
shipments for the month of April, and these show that 
for the whole of the Bristol Channel ports the total ship- 
ments were 1,644,120 tons, as against 2,251,922 tons in 
April last year, a decrease of over 600,000 tons. France 





took about 350,000 tons more than in April last year, but 
there was a marked falling-off in exports to Brazil, Argen- 
tina and Italy. 


Labour Items. 


The war bonus question as it affects the miners of 
South Wales was settled at the end of last week, when the 
award of Lord St. Aldwyn, the independent chairman of 
the Conciliation Board for this district, who, by the way, 
wishes to retire from this position, but is being urged to 
continue in office, gave his award. The miners asked for 
20 per cent. increase on actual earnings, whereas the owners 
had offered 10 per cent. on the standard rates. Lord St. 
Aldwyn decided that the amount of the advance should 
be 17} per cent. to each of the existing standard rates, to 
come into operation from Monday, May 3rd, and to merge 
in any rise of wages that may be subsequently conceded 
in the district, under any revised agreement owing to a 
rise in the price of coal, so far as it does not exceed such 
rise in wages. The award brings the standard rate of 
wages to 77} per cent. above the standard of 1879, and 
represents a cash advance of 3s. 6d. in the pound. Accord- 
ing to Mr. Vernon Hartshorn, one of the miners’ leaders, 
the award means advances in wages will be secured to 
persons over twenty-one years of age of amounts varying 
from 3s. 6d. to 5s. 6d. per week, and boys will have 
advances from Is. 9d. to 2s. 6d. per week. Having settled 
the war bonus trouble, there is now the new agreement 
question to be faced. This subject was brought forward 
at a Conciliation Board meeting on Monday, the work- 
men’s representatives pointing out that their notice to 
terminate the present agreement came to an end on June 
30th. In order to avoid a stoppage in the coalfield the 
owners were requested to convene an early meeting, and 
eventually they agreed to fix May 3lst as the date on which 
to have a meeting to consider the workmen’s proposals 
for a new agreement. The non-unionist question has 
also been to the fore again. The men’s leaders urged the 
owners to agree to the workmen’s application for facilities 
to be given at the collieries for dealing with non-unionists. 
It was ultimately agreed that the workmen’s representa- 
tives should formulate in writing their proposals, and 
they will be placed before the next meeting of the Coal- 
owners’ Association for consideration. The dispute 
between the engineers at the Bristol Channel ports and the 
dry dock and ship-repairing employers on the question 
of wages and hours has at last been settled. The terms of 
the settlement, which the men have accepted by ballot, 
are a war bonus of 4s. per week, to date from April 22nd ; 
hours for inside men as well as outside men to be uniform 
from October next, the alteration to be continued for a 
year on the condition that the engineers’ circular be with- 
drawn, as well as the embargo upon overtime, but the 
question of starting-time at Avonmouth was left to be 
settled later between the Amalgamated Society of Engi- 
neers and the Avonmouth employers. 


Whitsuntide Holidays. 


At the request of the Admiralty authorities the 
Conciliation Board for South Wales has agreed that, 
instead of there being three days’ holiday in the coalfield 
this Whitsuntide, holidays shall be confined to the Monday 
only. This will also be the case at the docks. Work 
will be suspended on the Monday only so far as loading 
vessels for ordinary exporters are concerned, but there 
will be work throughout Bank Holiday on Government 
vessels if required. 


Current Business. 


Day to day operations have this week been on 
a particularly small scale. There is not the opportunity 
now to pick up cheap parcels of coal for spot shipment 
for neutral countries as exporters have to go to the trouble 
of getting licences. In this respect shippers to France 
and allied countries are better circumstanced. They can 
take advantage of any weakness. So far as the collieries 
are concerned the majority are well sold for this month, 
but it is doubtful whether any of them could get the prices 
nominally ruling if they had to come on the market, as 
there is very little buying going on. There has been a 
marked disposition to wait and see what Italy’s intentions 
are. Should Italy join the Allies then this will do away 
with the necessity of exporters applying for permits to 
ship, and there is little doubt that shipments would be 
on a fairly large scale. While, however, colliery owners 
are pretty fully booked up and, consequently, can afford 
to name comparatively high figures, middlemen where 
they can stem the coals are not slow to take several 
shillings below the market prices, and thus make certain 
of lifting their contract coals and of making a very hand- 
some profit even at the “cut” prices taken. The 
result is that the market is very irregular, and values are 
entirely subservient to individual circumstances and 
position. Small coals, however, as the result of the 
approaching holidays have shown a steadier tone and are 
quoted on the basis of 21s, 6d. to 22s. for best bunkers 
and up to 19s. for cargo sorts. Patent fuel and coke 
remain firm, but pitwood has weakened and is about 
32s. 6d. to 33s. 


Approximate Prices. 


Steam coal :—Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 34s. to 35s. ; ordinaries, 
33s. to 34s.; best drys, 35s. to 36s. ; ordinary drys, 32s. 
to 33s.; best bunker smalls, 21s. 6d. to 22s.; best ordi- 
naries, 21s. to 21s. 6d. ; cargo smalls, 18s. to 19s. ; inferiors, 
17s. to 18s. ; washed smalls, 22s. to 22s. 6d.; best Mon- 
mouthshire black vein large, 33s. 6d. to 34s. 6d. ; ordinary 
Western Valleys, 32s. to 33s.; best Eastern Valleys, 31s. 
to 32s.; seconds Eastern Valleys, 29s. to 30s. Bitu- 
minous coal: Best households, 29s. to 30s. ; good house- 
holds, 27s. to 28s.; No. 3 Rhondda large, 29s. to 30s. ; 
smalls, 23s. to 24s.; No. 2 Rhondda large, 25s. to 27s. ; 
through, 23s. to 24s.; smalls, 20s. to 21s.; best washed 
nuts, 27s. 6d. to 30s. ; seconds, 25s. to 27s. ; best washed 
peas, 25s. to 27s.; seconds, 22s. to 24s. ; patent fuel, 
35s. to 37s. 6d. Coke: Special foundry, 43s. to 45s. ; 
good foundry, 38s. to 40s.; furnace, 30s. to 32s. ; pit- 
wood, ex ship, 32s. 6d. to 33s. 


LATER. 
The large coal market shows very little change. Values 





are irregular for prompt loading for large coals, excepting 
of course, superior Admiralties, and business is made 
increasingly difficult by the export licence question. There 
is, however, more inquiry for coals for June, this bein 
more by way of ascertaining ideas as to prices rather than 
for placing business. Colliery salesmen hold firmly to 
high figures for next month, Small coals are firm on the 
basis of 22s. for best bunkers and up to 19s. for cargo 
sorts. Patent fuel is very steady. Business has been 
done at from 35s. to 37s. 6d. Pitwood is easicr ang 
quotations range about 32s. to 32s. 6d., a considcrable 
business having been done at 32s. 


Newport (Mon.). 


While the market altogether has shown compara. 
tively little movement the scarcity of new business has 
had the tendency of weakening values. Newport has also 
been none too well circumstanced as regards toniage, 
but this has meant that steamers have had quick turns 
and the result is that shipments have been better thin ig 
indicated by the daily dock lists. Prompt coals have 
been rather more plentiful than of late, but, considering 
all the circumstances, values have kept up well. Approxi- 
mate values :—Steam coal: Best Newport black vein 
large, 33s. 6d. to 34s. 6d. ; Western Valleys, 32s. to 32s. 6d.; 
Eastern Valleys, 31s. 6d. to 32s. ; other sorts, 29s. to 30s, ; 
best smalls, 18s. 6d. to 19s.; seconds, 18s. to 18s. 6d, 
Bituminous coal: Best house, 28s. to 29s.; seconds, 
26s. to 27s.; patent fuel, 35s. to 37s. ; pitwood, ex ship, 
33s. to 33s. 6d. 


Swansea. 


Business has been far from brisk during the past 
week. The anthracite market has been hit far more than 
the steam coal trade by the prohibition order on exports 
to neutral countries. Licences to ship anthracite are 
more difficult to get than for steam coals. Shippers have, 
as a consequence, been very much embarrassed by the 
delay in the issue of licences, and there is a danger of «ol- 
lieries having to close down unless there is a great improve- 
ment. A request was made to the War Trades Depart- 
ment that a deputation from the Swansea Chamber of 
Commerce should wait on the authorities on Tuesday, but 
a communication was received that a new system had been 
initiated for dealing with licences. Delays were inevitable, 
but these, it was expected, would be surmounted in a few 
days. It was therefore suggested that the Chamber should 
postpone its application for an interview. The result is 
that the Chamber decided not to force an interview but 
await events. The market is very slow and easy for early 
deliveries of anthracite large, although machine-made 
qualities continue steady, with the exception of stove nuts, 
which display a downward tendency. Approximate quota- 
tions :—Anthracite : Best malting large, 21s. 6d. to 23s. 
net ; second malting large, 19s. 6d. to 20s. net; big vein 
large, 16s. to 17s., less 24 per cent. ; red vein large, 15s. 9d. 
to 16s. 9d., less 2} per cent.; machine-made cobbles, 
23s. to 25s. net; French nuts, 23s. 6d. to 26s. 6d. net ; 
stove nuts, 22s. to 23s. 6d. net ; beans, 23s. 9d. to 24s. 9d. 
net; machine-made large peas, 16s. to 16s. 6d. net ; 
rubbly culm, 10s. 3d. to 11s. 3d., less 2$ per cent.; duff, 
6s. to 6s. 6d. net. Steam coal: Best large, 28s. to 30s., 
less 2} per cent. ; seconds, 24s. 6d. to 27s., less 24 per cent. ; 
bunkers, 20s. to 22s., less 2} per cent.; smalls, 15s. 6d. 
to 18s., less 24 percent. Bituminous coal: No. 3 Rhondda 
large, 28s. 6d. to 30s., less 24 per cent.; through and 
through, 24s. 6d. to 26s., less 24 per cent. ; smalls, 19s. 6d. 
to 2ls., less 24 per cent. Patent fuel, 32s. to 35s., less 
2} per cent. 


Port Talbot Developments. 


Great satisfaction prevails throughout the Port 
Talbot and Aberavon districts at the news of impending 
big industrial developments at Port Talbot. The firm 
of Baldwin, Limited, proposes to take over the Port 
Talbot Steel Company. Messrs. Baldwin have leased 
about 40 acres of land situated on the Port Talbot 
side of the Margam Dock. A ferro-concrete wharf will be 
constructed alongside the proposed new works, the site 
of which is less than half a mile from the present Port 
Talbot Steel Works, where about 1200 hands are employed. 
Messrs. Baldwin propose to erect blast furnaces, coke 
ovens and by-product works. The waste gases from the 
blast furnaces and coke ovens will be utilised for the 
generation of electrical power for the works, whilst the 
residue from the coke ovens, &c. will be used for the manu- 
facture of tar, &c. It is estimated that the expenditure 
on works to be erected will run to about £450,000 to 
£500,000. The whole scheme is practically complete, 
although actual construction is likely to be delayed until 
the end of the war. 


Tin-plates, &c. 


There is a further advance in tin-plates and prices 
are higher than in the record year of the McKinley boom. 
The price now is 18s. 3d., as against 17s. 6d. in that year. 
The tin-plate industry. is, however, hard hit by the war. 
Out of 581 sheet and tin-plate mills about 150 are idle, 
although the production per mill is higher than at any 
other period. The price of tin-plates, however, gives every 
scope for the United States to capture much of the export 
business of South Wales. For the four months ended 
April 30th the total exports of tin-plate, terne-plate and 
black-plate amounted to 143,176 tons, as compared with 
194,995 tons in the corresponding period of last year, a 
reduction of 26 per cent. Against this loss, however, 
there has been a slight increase in home consumption. 
The following are the official prices from the Swansea 
Metal Exchange :—Tin-plates, &c.: I.C., 20 x 14 « 112 
sheets, 18s. 3d.; I.C., 28 x 20 x 56 sheets, 18s. 9d. ; 
Lft:, 28 20 112 sheets, 36s. 9d.; I.C. ternes, 28 x 20 
* 112 sheets, 31s. Galvanised sheets, 24 g., £17 to £17 10s. 
per ton. Block tin, £162 10s. per ton cash; £162 10s. 
per ton three months. Copper, £77 10s. per ton cash ; 
£78 10s. per ton three months. Lead: English, £21 per 
ton; Spanish, £20 2s. 6d. per ton. Spelter, £68 per ton. 
Iron and steel :—Pig iron: Standard iron, 64s. 3d. cash ; 
64s. 8d. one month ; hematite mixed numbers, 95s. cash, 
95s. 6d. one month ; Middlesbrough, 64s. 6d. cash, 64s. 11d. 
one month ; Scotch, 71s. cash, 71s. 6d. one month ; Welsh 
hematite, £5 7s. 6d. to £5 10s. dd. ; East Coast hematite, 
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nominal; West Coast hematite, nominal. Steel bars : 
Siemens, £7 10s. per ton ; Bessemer, £7 10s. per ton. 
Steel rails, heavy sections, £7 12s. 6d. per ton. 


Newport Metal Market. 


The local iron and steel trades show a firmer 
tone than when I wrote a week ago. More business has 
been arranged and the tendency of values in all depart- 
ments is to higher figures. There is more activity in 
tin-plate bars on the basis of £7 10s. for both Siemens and 
Bessemer qualities. In some places 2s. 6d. to 5s. above 
this ‘igure is named, Employment is good and the output 
is satisfactory considering the restricted labour conditions. 
Welsh hematite prices are better and have advanced to 
£5 10s. officially, with offers from works in advance of this 
figure. Tron ore remains steady on the basis of 30s. for 
best Rubio. The inquiry for rails continues satisfactory 
and values are now £7 15s. for heavy sections. Tin-plates 
are firmer and are difficult to buy on the basis of 19s. 6d. 
for 20 < 14 and 37s. for 28 20 for both Bessemer and 
Siemens qualities. Works are for the time being hesi- 
tating to add to their commitments, despite offers of higher 
figures by buyers. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Roya INSTITUTION OF GREAT Britatin.—-Albemarle-street, 
Piccadilly, W. The evening discourse will be delivered by Mr. 
Edward Heron Allen. The subject is ‘‘ Beauty, Design and 
Purpose in the Foraminifera.” At 9 p.m. 


THURSDAY, MAY 271TH. 

Tue InstiruTion OF Evecrrican ENGINEERS.—Victoria 
Embankment, London, W.C. Annual general meeting. At 
8 p.m. 

FRIDAY, MAY 28ra. 


Tue Roya Sanirary Instirure.—Sessional meeting in 
the Cuildhall, Shrewsbury, when a discussion will take place 
on “She Value of Mechanical Filters in the Purification of 
Water,” to be opened by Dr. Thomas Orr, 7.30 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. ‘‘ The 
Evolution of the Oil Tank Ship,” by Mr. Herbert Barringer. 
8 p.m. 

PuysicaL Society or Lonpon.—By invitation of Professors 
O. W. Richardson and J. W. Nicholson, the meeting will be 
held at King’s College, Strand. ‘On Numerical Relations 
between Electronic and Atomic Constants,” by Dr. H. 8. 
Allen ; ‘‘ On a Method of Calculating the Absorption-Coefficients 
of Homogeneous X-Radiation,” by Mr. H. Moore; ‘ Two 
Experiments illustrating Novel Properties of the Electron 
Currents from Hot Metals,” by Professor O. W. Richardson, 
F.R.S.; “On High Permeability in Iron,” by Professor E. 
Wilson. 

RoyaL InstTiruTION OF GREAT Britarn.—-Albemarle-street, 
Piccadilly, W. The evening discourse will be delivered by Sir 
John Jackson. The subject is ‘ Engineering Problems of 
Mesopotamia and Euphrates Valley.”” At 9 p.m. 


THURSDAY, FRIDAY anp SATURDAY, JUNE 24178 
TO 26TH. 

Tue INSTITUTION OF MUNICIPAL AND County ENGINEERS.— 
At the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Road Conference. The following is a 
preliminary list of the papers to be read and discussed at the 
Conference :—‘‘ The Improvement and Maintenance of High- 
ways in connection with Modern Traflic Conditions,” by Mr. 
C. F. Gettings ; “* Improvement and Maintenance of Highways,” 
by Mr. J. 8. Brodie; ‘‘ Some Recent Experiences in the Sur- 
facing and Maintenance of Roads, particularly on a Clay Sub- 
soil,’ by Mr. J. A. Webb; ‘‘ The Use of Motor Vehicles in 
Haulage of Materials on the Highway,’”’ by Mr. F. W. Smart ; 
“Mechanical Traction for Municipal Work,” by Mr. E. J. 
Elford; ‘‘ Haulage by Mechanical Means v. Horse Power,”’ 
by Mr. J. Rush Dixon ; “‘ Haulage by Mechanical Means,” by 
Mr. T. W. E. Higgens; ‘* Reinforced Concrete for Roads, 
Sewerage, &c.,’’ by Mr. A. E. Collins ; “‘ Fire Brigade Organisa- 
tion and Equipment,’’ by Mr. W. A. Farnham; ‘‘ Notes on 
Sewage Treatment by Forced Aeration,” by Mr. J. P. Wakeford ; 
“ Ejectors,” by Mr. I. Shone; and “ Protection of Ancient 
Buildings.” 








EDUCATIONAL INTELLIGENCE. 


Tue University of Bristol, like most of the modern Univer- 
sities, has been anxiously concerned since its foundation with 
the question of residential accommodation for its students. 
Early in its history it received an important benefaction for 
the accommodation of women students in the shape of Clifton 
Hill House, to which the adjoining Callander House has since 
been added. The last year has seen the purchase of the 
Imperial Hotel and of a large property on Richmond Hill, 
Clifton, for conversion into halls of residence for men and 
women training students. The possibility of founding also a 
residential college near the University for men students generally 
has engaged the attention of an influential committee, and some 
progress has been made. The University has taken two houses, 
Nos. 18 and 20, Belgrave-road, next to St. Mary’s Church, 
Tyndall’s Park, for the purpose of a temporary college. When 
the arrangements are complete the temporary college will start 
with accommodation for twenty-nine students, five in single 
study bedrooms and twenty-four in double study bedrooms. 
It will include also a refectory, a common room, quarters for a 
warden and housekeeper’s and servants’ rooms, as well as bath- 
rooms, offices, &c. 








MANCHESTER STEAM Users’ AssocraTIoN.—In the sixtieth 
annual report of the work and progress of the Manchester Steam 
Users’ Association, the Committee states that while there is 
nothing of exceptional importance or interest to record, the 
results of the year are extremely gratifying. The number of 
boilers under inspection on December 31st last exceeded that 
of the previous year by 313, and there was also a satisfactory 
increase in the revenue. No boiler under the Association’s care 
burst during the year, and the Committee with pleasure records 
the fact that at the end of sixty years no life has ever been lost 
by the explosion of any boiler which the Association has 
inspected and guaranteed as safe. A new fatigue testing machine 
has now been completed and erected on the Association’s 
premises. It is being subjected to preliminary tests, and it is 
hoped shortly to make an exhaustive inquiry into the fatigue 
properties of metals. The previous results have been published 
in the “‘ Proceedings ” of the Royal Society and have also been 
made the foundation for two papers read by the chief engineer 
before the Institute of Naval Architects, one dealing with the 
— of steam pipes and the other with the life of crank 
Shafts, 


BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 











STEAM GENERATORS. 


10,600. April 29th, 1914.—Scorcn Martine Borter, W. A. J. 
Monhemius, 20, Wasstraat, Leyden, The Netherlands. 

The combustion chamber of this boiler is provided with a 
tube-plate A and two semi-frusto conical members B and C, 
the upper ends of which are disposed outside the boiler, whilst 
the axes are contained in the plane passing through the tube- 
plate A, with their oblique bases resting against each other. If 
a section of the arrangement be taken in a plane perpendicular 
to the axes, such as the plane passing through the line D-D, it 
will show the members forming the back plate of the combustion 
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chamber to be shaped to a semicircular configuration. A joint 
is provided between the two frusto-conical members with an 
Adamson ring, and, if desired, stiffening angle irons E may also 
be provided. The open ends of the frusto-conical members 
are closed by flanged plates F, The combustion chamber may 
be supported at its lower end by a sliding support G and may, 
at its upper end, be guided by brackets H. As there are no stay- 
bolts it is advisable to replace the flat back end-plate by a flanged 
end-plate. Preferably a flanged front end-plate too is employed, 
thereby eliminating the long stays.—A pril 28th, 1915. 


CONDENSERS AND FEED WATER HEATERS. 


21,205. October 19th, 1914.—Coorrne Tower, F. C. Schmidt, 
Broadway-court, Broadway, Westminster, London, 8.W. 

The upper part A of the tower constitutes a chimney for 
creating the necessary draught, whilst the lower part is provided 
with the usual means B for spraying the heated water to be 
cooled. Beneath the means B and filling the lower part of the 
tower are arranged the usual cooling hurdles C, over which the 
water trickles. Partitions D may extend upward for the full 
height or only part of the height of the lower part of the tower, 
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as shown on the right hand and left hand respectively. At 
the bottom, each partition is extended horizontally to form a 
collecting tray E for its respective section. The trays are 
preferably somewhat wider than the individual sections, so as 
to prevent any spray falling beyond the edges of the trays. 
As shown on the right, the trays may lead to a common collect- 
ing conduit F, or, as shown on the left, each tray may have a 
separate draining pipe leading toa common pipe G. The conduit 
F or pipe G discharges into a centrally arranged conduit H.— 
April 28th, 1915. 


INTERNAL COMBUSTION ENGINES. 


10,421. April 27th, 1914.—Exnavust SrLtencer, H. V. A. 
Briscoe, 33, Bargery-road, Catford, London, S.E. 

The pipe A is the inlet for exhaust gases and passes direct 
into the inner cylinder B by a path, the curvature of which 
gradually increases until it merges into that of the circumference 
of the cylinder. The spiral deflector or baffle C directs the 





exhaust gas into a spiral course along the cylinder, and in the 


walls of the cylinder are holes D, which are small at the end 
nearer the inlet pipe and gradually increase in size toward the 
outlet end. This arrangement of holes permits the gradual 
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passage of the exhaust gas into the annular space E, between B 
and the outer cylinder F, and the gas finally issues from the 
silencer through the holes G in the end-plate H.—A pril 28th, 1915. 


19,761. September 14th, 1914.—ImMPROVEMENTs IN INTERNAL 
ComBUSTION ENGINES, G. F. Thomas, 236, Wednesbury- 
road, Walsall. 

This engine is of the two-stroke cycle type. To the outer 
ends of each of the rods A is attached a guide piston B, which 
slides within a cylindrical guideway C disposed below each 
cylinder. Within each guide piston is mounted one end of a 
connecting-rod D, connected at its other end to a crank shaft E. 
Each cylinder is provided at its lower end with an induction 
port F and a non-return valve G in communication with an 
induction pipe H connected to a carburetter. Each cylinder is 
also provided with an exhaust port J leading to a common ex- 
haust pipe K. In the lower end of each cylinder is cut a port 
L, which communicates through a pipe M and port N with the 
top of the cylinder when the main piston is near the bottom of 
its stroke. In operation and when the piston is on its upward 
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stroke the top transfer port N is closed, after a quantity of 
mixture has been forced therethrough, and this mixture is 
compressed above the piston, and at the same time a quantity of 
fresh mixture is drawn in below the piston through the induction 
valve G. On the downward or explosion stroke of the piston 
the fresh mixture is slightly compressed, and as the piston 
uncovers the transfer port N again the mixture is forced out 
therethrough by way of the passage M. Owing to the shape of 
the piston head the exhaust gases in the cylinder are driven away 
through the exhaust port J and on the upstroke, the mixture 
is compressed and the cycle is completed. It will be understood 
that the direction of rotation of the engine can be altered by 
changing the ignition point from one side of the centre to the 
other.—A pril 28th, 1915. 


DYNAMOS AND MOTORS. 


24,604. December 24th, 1914.—IMPROVEMENTS IN AND RELAT- 
ING TO VARIABLE-SPEED DyNAMO-ELECTRIC MACHINES, 
Albert Henry Midgley and Charles Anthony Vandervell, 
both of Warple Way, Acton Vale, Middlesex. 

The object in view is to obtain a large output at low speed and 
to secure a satisfactory drooping characteristic. A is the 

armature, B the commutator, CC! the main brushes, D D’ 
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auxiliary brushes, E the magnet yoke, F F! the main poles, and 
GG! the excitation windings, which are mounted on the main 


poles F F! respectively, and are connected in series — 
an 





other, their free ends being connected to the main brush C 
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auxiliary. brush D respectively, spanning the armature con- 
ductors under the main pole F. HH! are the portions of the 
magnet yoke E in which regulating poles are induced by the 
armature cross field, I I' are two brass supports attached to the 
portions H H! respectively and carrying excitation windings 
J J' respectively, which are connected in series with one another, 
and the free ends of which are connected to the main brush C 
and auxiliary brush D', the latter two brushes spanning the 
armature conductors under the regulating pole H. The flux 
produced by the excitation windings I I' opposes the armature 
cross field and is smaller than the latter. According to a test 
made with a 12-volt machine constructed in this manner, the 
generating speed was attained at about 500 revolutions and the 
maximum output of 12 volts at about 1500 revolutions, the 
current in the excitation coils G dropping gradually from about 
1.5 ampéres at 1000 revolutions to about 0.9 at 4000 revolu- 
tions, the current in the regulating coils J J! increasing from 
about 0.5 at 1000 revolutions to about 30 ampéres at 4000 revo- 
lutions, and the current of the machine dropping from about 
12 ampéres at 1500 revolutions to about 9.5 ampéres at 4000.— 
April 28th, 1915. 


TRAMWAYS AND RAILWAYS. 


9856. April 21st, 1914.—IMPROVEMENTS IN AND CONNECTED 
WITH THE RETURN CrRcUITs OF ELEcTRIC Railways, 
TRAMWAYS, AND THE LIKE, The British Thomson-Houston 
Company, Limited, of 83, Cannon-street, E.C. 

This invention relates to improved means for diminishing the 
drop of potential in the track or earthed return circuits of electric 
railways, tramways and the like employing continuous currents, 
for the purpose of preventing electrolysis due to differences of 
potential between the circuits and gas or water pipes and other 
material liable to be damaged by electrolytic action. One 
arrangement is illustrated in the upper illustration. Dyna- 
motors D, having a single armature provided with two windings 
and a pair of commutators E, are used. The brushes which 
bear on one of these commutators are connected to the trolley 
line A across a section insulator G and the other pair of brushes 

-are connected in an insulated return conductor C, a point be- 
tween successive dynamotors D being connected by means of a 
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conductor with the track cireuit B. H is a tram or ear running 
on the system. The field winding F of each machine is ecn- 
nected in shunt from the trolley line A to the insulated negative 
eonductor C. At some of the section insulaters a machine 
connected as above described is provided, and the result of 
such an arrangement is that the whole current or part thereof 
is taken from the track rails at intervals and returned to the 
sub-station or main station by means of the insulated negative 
line to which the track rails are connected. Owing to the fact 
that at places between substations the current may sometimes 
be in one direction and sometimes in the other, such a machine 
as has just been described would occasionally reverse in direction 
to correspond ; furthermore, the speed of the machine would 
continually vary with variation in current in the line. These 
difliculties are overcome by arranging the connections as shown 
in the lower illustration.—A pril 28th, 1915. 


PUMPING AND BLOWING MACHINERY. 


13,600. June 4th, 1914.—Mvutti-staGe CENTRIFUGAL Pump, 
Gebrider Sulzer, Winterthur, Switzerland. 

In this invention it is sought to prevent the admission of 
superfluous air into the pump casing through the opening from 
which the pump spindle extends without resorting to complicated 
stuffing-boxes. The pump spindle A is supported in bearings B 
and three pump dises C D E are keyed to the spindle. The 
liquid is drawn through the suction branch F, first passes through 
the guide disc G into the central rotor disc D, and from the 
atter through the guide dise H into the rotor dise C. The rotor 
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dise C conveys the liquid from the guide dise H through another 
guide dise J into the last rotor disc E, which finally forces the 
liquid into the discharge branch K. The rotor adjoins the 
suction chamber of the pump at the point L and thus forms a 
throttle conduit M, at the left hand end of which is arranged the 
higher pressure stage of the rotor disc C. A tight joint between 
the suction side of the latter and the atmosphere can then be 
ensured by means of the simple stufting-box shown owing to the 
higher pressure which obtains at this point.—April 28th, 1915. 


TRANSMISSION OF POWER. 


9554. April 7th, 1914.—ImPpROVEMENTs IN ELECTRIC CABLEs, 
Charles James Beaver, of Rangemoor, Crescent-road, Hale, 
Cheshire, and Ernest Alexander Claremont, of Broom 
Cottage, High Legh, Cheshire. 

The object of this invention is to construct a cable insulated 
with a form of vulcanised bitumen in which the tendency to 
deteriorate under working conditions is removed or minimised. 
For this purpose a material consisting of vuleanised bitumen is 
employed and one or more of the following colloidal substances, 


quantity of such colloidal substances required is from 5 per 
cent. to 15 per cent. of the whole mixture. Experiments have 
been made by mixing in turn with the vulcanised bitumen a 
small quantity of the following substances, vulcanised rubber, 
unvuleanised rubber, gutta-percha, gum and gelatine. Of the 
substances so experimented with it has been found  vul- 
canised rubber to be preferable. Such a mixture will resist the 
deteriorating conditions from three to six times as long as the 
vulcanised bitumen by itself, and forms a better material or 
substance for insulating the conductor or conductors of electric 
eables than any form of vulcanised bitumen heretofore in use. 
The colloidal substance is used ina plastic form. The mixing of 
the vulcanised bitumen with the colloidal substance is effected 
by working it in warm rollers in a manner in common vogue for 
mixing plastic substances. Vulcanised bitumen electric cables 
are constructed using the mixture above described as an insulat- 
ing mixture in lieu of the forms of vuleanised bitumen heretofore 
in use for such purposes.—A pril 28th, 1915. 


10,440. April 28th, 1914.—-IMPROVEMENTS IN AND RELATING 
To Erecrric Cases, Rowland Robert Steel, of 2, Kirk- 
lands-avenue, Baildon, York. 

The inventor's object is to produce a flexible covering and 
sheathing for cables—cables which must be strong yet flexible, 
such as trailing cables. Any ordinary insulated cable, having 
either a single core or a number, such as C, grouped together 
in the ordinary manner, is covered, in any usual or known 
apparatus, by a vulcanised compound B, the main constituent 
of which is refined Trinidad bitumen and elastic pitch to the 
desired thickness ; an example of a suitable mixing is 10 pe 
cent. of bitumen, 70 per cent. of elastic pitch, 10 per cent. of 
guttapercha, 2 per cent. of boiled oil, 1 per cent. ceresure wax, 
and a small quantity of sulphur. These proportions may vary 


| 
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slightly, these given being proportions which have proved most 
satisfactory. All the interstices between the cores are filled up 
by the compound. The vulcanised cable is then again placed in 
the covering or ** squirting *» machine and covered with a thin 
layer of hard rubber A to act as a shield to the bitumen B and 
at the same time to give a great flexibility to the cable. This 
outer hard rubber cover is then by preference vulcanised and 
the cable is complete. It is stated that so flexible will a cable 
of this construction be found that a comparatively short length 
may be tied in a knot, kinking will be avoided, and the cable 
will comply with all the necessary conditions as to durability, 
insulation, weterproof quality, and strength to withstand 
injury from blows, crushing, and fricticn.—April 28th, 1915. 


MISCELLANEOUS. 
10,172. April 24th, 1914.—ReEFLecToR FoR SEARCHLIGHTS, 
Sir C. A. Parsons and E. Bennett, Heaton Works, New- 


eastle-on-Tyne. 
The curved mirror A, silvered on its rear surface, is provided 
with a back covering B of lead, which is lapped over the bevelled 
edges of the front of the mirror. The edges are bevelled as 
shown at C in the enlarged view, the angle being such that the 
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channel section pieces of metal D, when strained across the 
back of the mirror, will cause a water-tight joint to be formed 
between the metal lapped over the edge of the mirror and the 
glass. The sections of metal forming the rim are strained 
together and held in place by la¢img to the wire backing E.— 
April 28th, 1915. 








Tue Roya Sanitary InstituTE.—The Henry Saxon Snell 
Prize was founded to encourage improvements in the con- 
struction or adaptation of sanitary appliances, and is to be 
awarded by the Council of the Royal Sanitary Institute at 
interval of three years, the funds being provided by the legacy 
left by the late Henry Saxon Snell, Fellow of the Institute. 
The Prize will consist of fifty guineas and the silver medal of 
the Institute, and is offered in the year 1915 for an essay on 
“ Suggestions for Improvements in the Sanitary Arrangements 
and Appliances suitable on Board Ship for (a) Passengers and 
Crew, (6) Cattle and other’ Live Stock.” Particulars can be 
obtained from the Secretary of the Institute, 90, Buckingham 





THE ACQUISITION OF ENEMY PATENT RIGHTs, 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria op 
Hungary, is furnished in view of the new Patents Acts 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right, when acquired, can be retained after the way— 
and is specially compiled for THE ENGINEER by Lewis |j’m, 
Goold, Chartered Patent Agent, 5, Corporation-si,, et, 
Birmingham. It is desirable in the first instance to oltain, 
the latest particulars upon the Patents Register. 1] any 
patent listed has been assigned to a non-enemy prop: ‘ctor 
the law does not apply. 


On each of five of the patents given below £45 and on vic 
of the remainder £35 have been paid in renewal fees. 


> 


No. 13,067/06.—Clutches. Relates to means for coolin 
parts of electro-magnetic friction clutches by the provisi 
suitable air or other fluid passages or by enlargement oi 
heat-radiating surfaces. Schuster, W., and Ast, H., Vien: 

No. 13,068/06. Clutches. The sliding part of ek 
magnetic clutches rotates with a loosely-running sleeve o; 
shaft, and is normally pressed against a collar on the slee\ 
a spring which bears against a flange on the sleeve. Schu- ‘cr, 
W., and Ast, H., Vienna. 

No. 13,069/06.—Clutches. In electro-magnetic clutche 
winding is placed in a@ separate casing secured to the ma, 
body, the external surface of the casing being channelle | jo 
ssist cooling of the parts. Schuster, W., and Ast, H., Vier sia, 

No. 13,132/06.—Governors. In governors of the typ: 
which horizontally moving balls are mounted on bell-cranks, | j\6 
angle of the bell-crank is made greater than a right angle, w)))!<t 
the walls of the groove in the collar moved by the bell-crank «re 
inclined to the horizontal. Jahns, W., Germany. 

No. 13,352/06.—Permanent way ; rail joints ; rails, securin 
to sleepers. To prevent the destruction of wood sleepers caus 
by the wearing of the bearing surfaces, rectangular or se1)\i 
circular sleepers are made with dovetailed recesses to recei\e 
one or two hardwood insertions. Rambacher, A., Germany, 
Dated June 9th, 1905. 

No. 13,693/06.—Electric conductors; armouring. In 
ductors of the type consisting of an armoured insulated cor, 
which may be simple or compound, the armouring is made |), 
folding a metallic sheath on to the insulation so as to compr: 
it. The fold or seam is preferably made water-tight, and may | 
left on the outside or pressed into the yielding insulating materi: 
Kuhlo, F., Berlin. Dated June 17th, 1905. 

No. 13,864 /06.—Hydraulic transmission of power. Mechani-in 
for transmitting power consists of a primary turbine or centri- 
fugal pump on a driving shaft and a secondary turbine on t!\ 
driven shaft so arranged that the conduit system is closed ai 
forms part of a common casing. In certain cases guide passag: 
are inserted in the system. The operative fluid passes from tl. 
primary to the secondary turbine, its unutilised energy being 
used again in the primary. Fluids of high specific gravity ani 
at bigh temperatures can be used in this apparatus. By coupling 
the driving shaft to the engine shaft of a ship, and the driven 
shaft to the propeller shaft, the latter can be regulated or reverse:| 
without controlling the prime mover. This method of reversing 
and gearing of two shafts is of general application. F6ttinger, 
H., Germany. Dated June 23rd, 1905. 

No. 14,496/06.—Gas scrubbers, &c. In a centrifugal gas 
washer or dust separator, blast furnace or like gas is directed 
through the apparatus by means of a series of rotating blades, 
the dust and like impurities being driven by centrifugal forc: 
to the periphery and removed by a separate system of rotating 
helical blades, which convey the impurities together with any 
washing liquid in the opposite direction to the flow of the gas. 
Flossel, C., Germany. 

No. 14,762/06.—-Ammunition ; fuses for projectiles. One 
key is used for setting the time fuses of the projectiles thrown 
from howitzer and like guns in which propelling charges of 
different weights are employed for the same gun.—Krupp Akt.- 
Ges., F., Germany. Dated October 4th, 1905. 

No. 14,794/06.—Raising sunken ships. Water in the interior 
of the vessel is displaced by pumping in a solid buoyant material, 
such as pieces of waterproofed cork or a liquid such as paraftin, 
capable of being partly or completely solidified. In one method, 
paraffin or a mixture of paraffin and cork is pumped in to form 
a lining to strengthen and close any openings in the deck, air, 
cork, or other buoyant material being then introduced. Lake, 
8., Berlin. 

No. 14,935/06.—Dynamo-electric machines; armatures ; 
commutators ; sparking, preventing. To distribute the field 
more uniformly over the air gap in machines of the character 
described, and thereby prevent sparking, the “* exciter ’’ brushes 
are arranged on chords, other than the diameter, perpendicular 
to the short-circuit axis, so that part of the ampére-turns do 
not contribute to the field excitation. The same result is 
obtained by providing the rotor with a chord or shortened pitch 
winding, such as that described by Mordey for continuous 
current machines. Both means may be employed in conjunc- 
tion or in combination with means for modifying the form of the 
field by altering the air gap, e.g., by omitting the stator slots in 
the neighbourhood of the “exciter” brushes. Allgemeine 
Elektricitats-Ges., Berlin. Dated June 30th, 1905. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Peninsular Engineering Company, Limited, of Suffolk 
House, Laurence Pountney-hill, London, E.C., informs us that 
it has been appointed sole agent for the firm of Luis Berenguer 
en Cia, Barcelona, makers of high and low-tension porcelains 
for the electrical trade. 

Some time ago Ed. Bennis and Co., Limited, were officially 
notified by the War-office that they had been placed upon the list 
of firms exempted from recruiting in consequence of being 
engaged on war contracts. Those employees who are of recruit- 
able age were requested to give a guarantee to enlist if called 
upcn to do so, and exemption badges were then supplied to 
them. It is gratifying to learn that over 95 per cent. of the 
recruitable employees applied for badges and signed the necessary 
guarantee. 








Contracts.—Ernest Newell and Co., Limited, of Misterton, 
Gainsborough, have just booked an order for a third rotary 
kiln for the Aberthaw and Bristol Channel Cement Company.— 
The softening installation at the New Regent Palace Hotel 
has been in&talled by Lassen and Hjort, Limited.—The Rochester 
authorities have ordered from Merryweather and Sons, Limited, 
a petrol-driven motor fire-engine of the Hatfield type, with a 
pump to deliver 350-400 gallons per minute. A 50ft. fire- 








viz., vuleanised or unvulcanised rubber, gutta-percha, gum— 
mucilagenous as distinct from resinous—and gelatine. The 





Palace-road, London, S.W. 
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PROPOSED CENTERING FOR LARGE-SPAN 
STONE BRIDGES. 
By S. BERG. 
No. II.* 
The Joint Screws.—These have got to stand (1) 
vessure acting at the joint, which is calculated 


the | : 

is be. as maximum, 728 tons; (2) the torsion caused 
by the turning of the wheel when lowering must be 
met. ‘Che diameter of the shaft of the screw being 
2eou., it has a sectional area = 380 square centi- 

P 728 tons 

metres, and the compression = —~ 1-9 tons 
per square centimetre. 


of 12 em., and with a coefficient of friction for polished 
hard steel = 0-1 we have the moment of torsion = 


“se 9 . . 
728 Le 2 874 centimetre-tons, the resistance to 
au 
22° x : 
torsion being i6 we get the torsional stress = 
5 

= 6 - : | 
874 16 0-42 tons per square centimetre, which, 

9) T 


added to 1-9 tons per square centimetre, gives a total 
of 2:32 tons per square centimetre 

The square thread being 2 2cem. and meshing 
with the wheel with four threads, in resisting a thrust 

726 1.32 

2a xX@ex ox 4 
tons per square centimetre ; but when considering 
the heavy stress applied it has to be remembered 
that the actual pressure must be considerably smaller 
than that calculated above. 

In order to move the screw wheel the friction in 
the bearing of the wheel- at a on Fig. 4—-as well as 


of 728 tons, takes a stress of 


SIDE VIEW 


. a 2 oe a 






































For the torsion the force of 728 tons acts on a lever | 


| to serve as provisional supports in order to relieve the 
| support of the frame a, which, in its turn, is then 
lifted by means of the gearing arrangement so as to 
enable it to regain its normal position. After arrang- 
ing the support of the a frame, and, if necessary, 
shifting the cage on to either side as well as securing 
its fastenings, the erection can be continued. 

The top frame of the cage is formed of four girders 
d, which carry a travelling crane ; c is a middle frame 
| of timber introduced in order to aid in stiffening the 
| cage, as well as to serve as lighter supports in the 

work of erection. 

The crane is worked by electricity, and serves for 
| hauling up the pieces as well as for bringing them 
into their proper positions. The pieces or bundles 
which do not exeved 1} tons in weight, after being 
hauled up, are piaced on one of the projecting plat- 
| forms, after which the crane moving on to the inner 

part of the cage frame places them in their final 
| positions. On the Jower platform of the cage are 
two small sheds, which serve as shelters for the men 
/ and contain a telephone, &c. 

In this case the men are able to ascend to and 
descend from their work on ladders which are arranged 
between the ribs of the centerings ; but in some cases 
an additional elevator tower to serve for the transport 
of men and materials would be desirable. During 
the erection of that part of the tower which is below 
the upper ground level the cage is placed on a plat- 
form at that level, the crane letting the pieces down 
and hauling them on for erection. Figs. 5 indi- 
cates that position of the cage, which is about the 
most difficult, the cage having advanced nearly to 
its highest position. The erection of the last two 
| panels has to be completed and the top or crown end 
| to be erected. 
| The weight of the cage, including the travelling 
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Pig. 5—-MOVABLE CAGE 


the resistance of the screw to movement has to be 
overcome. The length of the leverage for putting 
on the turning force between the centre and the 
cross bar is 50 em., and the leverage of a = 15.5 cm. 
15.5 12 
50 

- 40 tons. A hydraulic jack of 60 tons capacity 
should be provided and made so as to hang in the 
top girders, these having to take the thrust and being 
designed for the purpose. 

The carrying area a is (18° — 13°) x «= 487 square 
728 tons 
487 


hence the turning force P = 728 x 0.1 x 


centimetres, which makes the pressure 
1.5 tons per square centimetre. 

The erection of the centerings and the getting of 
them into the final position is a matter of no small 
practical difficulty. The centerings are erected lean- 
ing slightly outwards in the upright position indicated 
in Fig. 2, and without any special staging other than 
struts against the side of the excavation, a platform 
at the upper ground level and a movable cage with a 
travelling crane on top, this cage being raised at the 
same rate as that at which the curved tower formed 
by the centering grows upwards. 

The movable cage—vide Figs. 5 and 6—has got a 
lower platform embracing the tower. The platform 
lrame @ is supported by cylindrical beams fastened 
on to the two nearest centerings. At the inter- 
sections of the four beams making up the frame a 
the four main cage posts are connected to the platform 
frame. These four posts are made longer by means 
of an arrangement of gearing when it is required to 
move the cage upward. By this arrangement the 
cage can be raised a panel length—3.5m.—or a 
little more. When raised the girders b connecting 
the posts have also moved upwards, and have then 


* No. I. appeared May 14th. 





crane and accidental jioad is about 24 tons. This 
erecting work, of course, calls for able supervision, 
and, in addition, the majority of the hands employed 
must be first-class skilled workmen. 

During erection the towers have to be braced to 
the ground in order to make provision against any 
strong wind or sudden storm applying an upsetting 
force on either side or face. In extreme cases the 
natural stability of the tower is not sufficient to with- 
stand the wind pressure, and the foot strapping is 
only counted upon as an additional safeguard. On 
both sides and on the landward face arrangements 
must be made for wire rope anchorages, the wire 

| being attached to the tower at panel point 17, where 

there is a cross stiffening through-truss. One rope 
is used for each side and two for the face before the 
lowering is commenced. For the side ropes, 
which remain in position, being kept in suitable 
tension during the lowering process, and serving as 
security against wind pressure during arching, wire 
rope 4 cm. in diameter is used. 

Lowering the tower is carried out by means 
of winches and wire ropes attached to the tops of the 
two towers. At first the stress on the wire rope is, 
of course, very slight, but it increases until it has 
reached a maximum when the curved tower or center- 
ing is in its lowest position. At that time the pull 
amounts to 384 tons. 

During the lowering process the wire ropes for side 
anchorage against wind pressure have to be cautiously 
adjusted, so as to follow the movements of the tower, 
and so as neither to be unduly stressed nor to fall out 
quite slack. This necessitates the employment of four 
winches one for each rope, and by means of these the 
ropes can be slacked or tightened to the necessary 
extent. 

In order to come down to reasonable and practical 
dimensions the rope holding the tower has to be taken 





over fourteen pulleys—seven at each end—thus 
splitting up the force of 384 tons into fourteen parts 
of 27.4 tons, or, as the 4m. wire rope has a calen- 
lated ultimate strength of 110 tons, working with a 
theoretical factor of safety of about 4. 

The maximum force at work is, of course, greater 
than 27.4 tons. There is, at each pulley, the stiffness 
of the rope, and friction in the pins of the pulieys 
to be taken account of, this having the effect of putting 
a greater stress on some of the ropes than on others. 
A difference of about 35 per cent. above or below « 
mean value has to be allowed for, so that fhere may 
perhaps be a stress of 33 tons on the rope. This would 
represent a factor of safety of something over 3 


TOP VIEW OF UPPER PLATFORM WITH TRAVELLING CRANE 








Section of tower at the 
height of lower platform 


Travelling crane 




















TOP VIEW OF LOWER PLATFORM 
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Fig. 6—-MOVABLE CAGE 


but it is sufficient, as this heavy stress only lasts for 
a short time. 

The difference of stress at the different pulleys, 
of course, also means a difference in support at the 
sides of the centre towers when lowered into position. 
To make up for the corresponding tendency to turn 
the outward ends of the centering out of their proper 
positions, the frame on which the lowering pulleys 
are fastened is made very strong and has a@ moment 
of resistance = 2.75 m. * 117.6 square centimetres 
<x 1.5 tons = 485 metre-tons, which is able to take 





| 
aload = s 7 485 
is | = ( s 
Le -gagm---rke-9ugsm-1 3 45 140 tons, 
140 Tons 


which might tend to turn the rectangle out of square. 
At panel points Nos. 9 and 17 there are also stiffen- 
ing cross girders as well as at panel point No. 1. 
The pulleys require, of course, to be securely 
fastened and anchored. The total pull is 384 tons. 
This force is—vide Fig. 7—taken by eight ties and 


8x48 t=384 t 
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Fig. 7 


On the struts ba load of 38 tons acts, and on 
the ties a a load of 29 tens apiece. The struts stand 
on an I iron bedded in concrete. Acting about the 
foot of 6 the total forces in a = 230 tons and the 
weight of the anchorage concrete to hold it down 


struts. 


230 x 2.5 ie b : 
= 144 tons. The actual weight in the 
design is 4m. X 2.5 m. x 8m. 2.2 tons 176 
tons. 


The system of lowering or striking the centerings 
by shortening the joint-distance at the crown can be 
so far termed ideal, in that it agrees with the 
natural tendency of the arch to settle, this being at 
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& maximum at the crown and at a minimum at the 
imposts, 
The Stresses in the Arch (without Wind Pressure). 
(1) Loaded throughout: At the crown, 
6177 tons 
600 250 
At the imposts, 
13,160 tons 
800 x 370 


= 41 kilos. per square centimetre. 


= 44 kilos. per square centimetre. 


At sections 3.4 x 7.4m., 2S 
2x tons ...;-: Sis 
x 9800 tons = 77 kilos. per ° 





aa | 


my 


114 I 


; =-1-14 Mae - 1-139 ke - 293 


740 x 
square centimetre. 








. - - 2 a> 
At sections 3.5 xX 7.6 m., RS | 
S 
ee oa . S 
6 xX 10,260 tons x 108 — 72 0-08 sae.dl 
760 x 3507 r - — 
kilos. per square centimetre. (> -7'/7-->*- -116--><- 1-17 . 
(2) Half span loaded : a 
At sections 2.75 6.1m., 5 
6 x 6150 x 83 ces [<-"83- >] 08 
= 67 kilos. x — 





275? x 610 


: k.--199-- 9k ---99-- afe- -99- ‘ 
per square centimetre. 


The Wind Pressure.—The force of the wind may act 
on the bridge in three ways :— 

(1) By trying to upset the viaduct erected on the 
arch, thus producing a turning moment or forcing the 
otherwise centrally acting resulting forces on towards 
the lee side of the arch—see Fig. 8. 


(2) Applying horizontal forces all along the arch, 


Each of these wind | 


points are shown on Fig. 9. 
Com- 


forces combines with a corresponding weight. 
mencing at the crown and going to the right, 





Wind pressure 
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Fig. 8 
a, weight = 1222 tons, wind pressure = 18 tons, 
18 


A 260 = 4¢m. 
1222 


hk = 2.6m.,d = 
! 


4 
| 
| 
| 
| 


ie 
Accidental land 10 tons pr metre 
ssieeoreneaeeine - 


‘ 
‘ 








employed in the calculation, which makes the displace. 
4x 1222 - 
7 = 0.7 em 
6900 
Proceeding in this way, a displacement at the impost 
of the arch resultant = 9.3 em. is arrived at. This 
alters the normal edge pressure—when the wind js 
not acting—as follows : 


ment = 





6 x 142 x wind tons _ 48 5 
800? x 370 
° ioe anima: 
kilos. per square centimetre, .- or Yee ee ae 
| f =e 


or, as the normal pressure is 44 kilos. per square 
centimetre, 4 kilos. per square centimetre are die to 
the action of the wind. 











(2) The diagram —Fig. 10-—is drawn for hal! the 
en ee ae 
‘ > ON & 
12:33""'9 
a a en a ee ee ee ee et c 
| 
Se cana oue . | 
Swa 
Fig. 10 


span loaded, but when dealing with wind pressure the 
heavier case is taken, in which the whole span is loaded, 
and there is a force at the crown almost equal to the 
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DIAGRAM FOR WIND PRESSURE 
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which forces the arch is calculated to resist in such a | 
way that tensional stresses are nowhere produced, 
or the forces—ide the corresponding top view, Fig. 9 
—act as on an arch, the centre line of pressure 
remaining in the middle third of the sections. In 
the top view of the arch the forces shown in the 
diagram near the crown correspond with the drawing, 


their direction being square to the normal section of 


the arch, but leaving the crown and moving on towards 
the imposts this relation alters, and in order to get 
the real force acting in the arch square to its sections, 
the force measured on the diagram has to be divided 
by cos a, a being the corresponding angle between 
the arch—or tangent to the arch—and the horizon. 

(3) All the horizontal components along the arch 
have also a tendency to upset it by lessening its 
sideways stability. The resultant of this force is 
arrived at by combining the resultants of the hori- 
zontal components mentioned with the total weight 
of the arch with its load. 

(1) The force of the wind is concentrated on the 
loaded viaduct in ten points—centres of gravity. 
The corresponding wind pressures acting at these 


Fig._9—DIAGRAM, {OF _STRESSES 


6, weight = 1123 tons, wind pressure = 9 tons, 


h = 8.0 m.,d (= 800 = 7 cm. 


1123 
c, weight = 901.5 tons, wind pressure = 11] tons, 
hk = 13.2m.,d = ia 1320 = 16 cm. 
901.5 
d, weight = 1278 tons, wind pressure = 14 tons, 
14 
i= 19:5m:,¢ — 75 x 1950 = 21 em. 
Zi 


e, weight = 2321 tons, wind pressure = 19 tons, 


9 
h = 26.2m.,d = : 

2321 

At a, the weight being 1222 tons, combines with the 

arch resultant R, which is 6020 tons at this place, and 
5. 4x 1222 

drives the arch resultant leewards - “y = 

020 


x 2620 = 21 cm. 


1 cm.; 


but as the arch resultant before arriving at 6b increases, 
the arch resultant just before b, which is 6900 tons, is 


101 tons * 30.7 
soo 
1330 tons. i 


resulting force at the imposts, namely, : 





= 1.0. 


COS a 


At the crown 


1330 « 3 


# 1.0= 17.7 kilos. per square centimetre. 
200 250 


At the imposts = 2.25. is 
cos a ‘a 

330 x { 
1330 x § 2.25 = 20 kilos. per square centimetre. 5 
267 370 

At sections 3.5 7.6m. ie 1.84. 

cosa 

‘<x 1.84 = 15 kilos. per square 


7607 x 350 
centimetre. 

(3) A total foree due to the wind of 101 tons acts 
at a height of 30.5 m. above the impost. Combining 
this force with the total half weight of the arch—onl) 
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ae 
half the arch is “being dealt with—- = 11,600 tons, 


x 30.5 m. - 
lol x 3t = 27cm., or the edge pressure = 





dis 11,600 
| 28 
6». 13,160x 160 _ 54 kilos. $8,100} 
S00? 370 i 





b- 207 L208 L207 i 


or un inerease of 10 kilos. per square centimetre com- 
red with the normal case with no wind influence. 
Adding up the difforent pressures caused by the 
influence of wind, we get the following totals :— 


per square centimetre. 


po 


i. 2 3. Total. 
Kilos. per 
aq. em, 
At the crown... «2 ee 0+ 17.7 4 Rp x Fy | 
\t the imposts tl ee 44-20 } 10 = 34 
At sections 3.5 X 7.6m. ~ 3-4 Wb ~9 = ow 27 


The maximum stresses in the arch due to the fore- 
going causes are therefore : 
59 kilos. per sq. em, 
78 kilos, per sq. em. 
104 kilos. per sq. em, 


\t the crown 6: wad ee ee 

\ttheimposts .. .. 44 {| 34 

\t sections 3.4 7.6m. 77 27 
to which has to be added the stresses caused by the 
influence of temperature, probably some few kilo- 
grammes per square centimetre. 

The above results are only to be considered as to a 
certain extent provisional, as the working out of 
stresses on a drawing of larger scale is sure to modify 
the form of the arch in a favourable way so as 
with the same cubic content—-to arrive at somewhat 
smaller stresses per square centimetre. It also has 
to be remembered that the above case of heavy wind 
pressure very seldom, if ever, occurs. 








INSTITUTION OF MECHANICAL ENGINEERS. 


MANCHESTER MEETING. 

THE paper on “ The Distribution of Heat in the 
Cylinder of a Gas Engine”? was read in abstract on 
Tuesday, the 18th inst., at a meeting of the Manchester 
members by Mr. W. J. Walker, one of the authors. The 
meeting was held at the Engineers’ Club and was well 
attended, Professor Petavel being in the-chair. In 
introducing Mr. Walker, the chairman said that 
both authors had some connection with Manchester, 
the reader of the paper, who was formerly at Dundee, 
heing now on the teaching staff at the Manchester 
School of Technology. Prof. Petavel referred to some 
experiments on gas engines which had been carried 
out at the Manchester University, giving the results 
of analyses of losses. He said the margin of ineftici- 
ency was very small, and depended largely on 
where the heat was lost. Of the mechanical losses, 
11 to 12 per cent, were represented by friction, 1} per 
cent. by the windage of the fly-wheel, 6 per cent. by 
pumping, and } per cent. by the compression load. 
He said the most hopeful chance for any improvement 
might be in the introduction of some new cycle. 

Mr. E. G. Hiller said he did not think the heat 
efficiency of the gas engine left room for much im- 
provement, but the gas engine was capable of much 
improvement as a machine. He did not see the good 
of obtaining higher efficiencies if the liability to break- 
down was also increased. It was of greater impor- 
tance to improve the design of such parts as the 
combustion chamber, cylinder heads and _ liners. 
In large engines having cylinders from 1l6in. to 18in. 
diameter trunk pistons were quite unsuitable. Such 
engines should have crossheads. 

Mr. A. Saxon said there were undoubtedly more 
breakdowns with gas than with steam engines. The 
area covered by the Manchester Association of 
Engineers was the most important in the world for 
gas engine manufacture. 

Mr. Windeler referred to the trouble which had been 
met with owing to the cracking of breech ends, and 
said the experiments described by the authors might 
provide a line of thought as to how to get over these 
troubles. He thought Mr. Hiller and the insurance 
companies might give them some advice and even 
take up research work in connection with the gas 
engine. The external crosshead suggested by Mr. 
Hiller had already been adopted for large engines. 

Mr. Foster said gas engine designers wanted to 
know exactly where the heat went. If they could 
find that out it might assist them in modifying their 
designs and getting over some of their troubles. 
He questioned the accuracy of the mechanical 
efficiency curves given by the authors. In order to 
avoid the necessity of employing a very large engine 
for experimental work, he thought that research work 
could be carried out on an engine with a moderate 
size of cylinder having very thick walls. What was 
wanted was definite information to enable them to 
reduce the first cost of the engine. 

Mr. D. Adamson called attention to a paragraph in 
the paper, in which the authors, in referring to the 
increased rate of heat transmission in spite of the 
lower gas temperature, said the reason was ‘“ appa- 
rently to be found in@he fact that the greater tur- 
bulence of the working fluid at the higher rates of 
speed increased its effective conductivity.’ Mr. 
Adamson said the word “ apparently’ was not 
necessary, as the facts mentioned had been demon- 
strated both by the late Professor Osborne Reynolds 
and the late Dr. Nicolson. 

Mr. Walker briefly replied. 


He said that with 


regard to the mechanical efficiency tests three methods 
were adopted. By finding the ratio between the 
brake and the indicated horse-power ; by the radia- 
tion method, and by the no-load method. The 
first two agreed very well, but the no-load test 
showed that the indicated horse-power was consider- 
ably lower. He explained that the radiation losses 
referred to were obtained by differences. After the 
tests were finished other experiments were carried 
out on the system outlined by Professor Hopkinson 
to measure radiation losses. When these results 
were compared with the heat balance the agreement 
was remarkable. What designers must endeavour 
to find was a compromise between reliability and 
efficiency. With regard to Mr. Adamson’s remark, 
he said the case of a fluid flowing through a tube 
was not exactly the same as the conditions found 
in a gas engine where the conductivity of very hot 
gases and radiation through a mass had to be taken 
into consideration. 








HEAVY MOTOR VEHICLES--WHEELS AND 
WEIGHTS. 
By W. WORBY BEAUMONT. 

THE rapid extension of the employment of heavy 
motor vehicles of many kinds has directed anxious 
attention of road authorities to the cost as well as 
\the practice of the construction and maintenance 
of the roads upon which these vehicles run. The 
authorities have been driven to inquire and to learn 
much concerning roads, ways and means, and now 
they have succeeded in getting the inquiry search- 
lamp turned on to the construction of the heavy 
vehicles which have so much disturbed their peace. 

The President of the Local Government Board has 
caused the appointment of a Departmental Com- 
mittee of seven members, including the ¢hairman and 
secretary, “‘ to consider the law and regulations relat- 
ing to the construction and use of read lo¢omotives 
and heavy motor cars in Great Britain-aad to report 
what amendments, if any, are desirable.” 

Although perhaps not obviously so, the inquiry 
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WEIGHT ON MOTOR VEHICLE WHEELS 


will resolve itself into one of road construction and 
maintenance as much as of construction of the vehicles 
roads have to support, just as in corresponding railway 
questions the choice of rolling stock and wheel tires 
is dependent upon the qualities of permanent way 
and rails. The methods and materials of road con- 
struction may now be considered as having broadly 
reached a state of agreed knowledge, but while the 
best practice has not been everywhere accepted or 
adopted, the use of the heavy motor vehicle has 
become general. Hence where roads are behind the 
times and the requirements, rapid deterioration has 
given birth to clamour and agitation concerning the 
use of the heavier and the higher speed vehicles. 
In some suburban and country districts there is 
ample reason for the complaint as against many of 
the heavy traction engines and their wheels, and 
against the very heavy and heavily loaded motor 
wagons and especially with regard to the excessive 
speed of many of them. 

The great weight of road locomotives and wagons 
at present allowed and the dimensions of the wheels 
under present regulations must be among the most 
important of the subjects of the inquiry, and it has 
for a long time been seen that the rules with regard 
to axle weights and the diameter of wheels and width 
of their tires must be modified. They are at present 
unsatisfactory even for urban roads of good con- 
struction. The Heavy Motor Car Order, 1904, 
permits as much as 12 tons per axle or 6 tons per 
wheel for either the motor wagon or the trailer at a 
speed of five miles per hour, and both limitations and, 
conspicuously the speed, are commonly exceeded. 
Such weights and speeds cannot be combined with- 
out very destructive effects, especially with wheels of 
small diameter. 

The rules for wheels with iron or steel tires under 
the 1904 Order are, omitting the rule as to straked 
tires :— 

**(a) The width shall in every case be not less than 
din. 

‘*(b) The width shall be not less than that number 
of half inches which is equal to the number of units 
of registered axle weight of the axle to which the 
wheel is attached. 

“The unit of registered axle weight shall vary 





according to the diameter of the wheel and the rules 





set forth in the subjoined scale ; that is to say : 

‘**(1) If the wheel is 3ft.in diameter the unit of 
registered axle weight shall be 7} ewt. 

**(2) If the wheel exceeds 3ft. in diameter the unit 
of registered axle weight shall be 7} ewt. with an 
addition of weight in the proportion of 1 ewt. for 
every 12in. by which the diameter is increased 
beyond 3ft., and in the same proportion for any 
increase which is greater or less than 12in.; and 

‘**(3) If the wheel is less than 3ft. in diameter the 
unit of registered axle weight shall be 74 ewt., with 
a deduction of weight in proportion of 1 ewt. for every 
6in. by which the diameter is reduced below 3ft., 
and in the same proportion for any reduction which 
is greater or less than 6in.” 

This statement of the requirements, it is easy to 
see now, is involved and clumsy, and the clumsiness 
is a result of the use of axle weight instead of wheel 
weight. The resulting rules are not easily under- 
stood and they allow too high a load per inch of width 
of the wheel, namely, 840 lb. for a 3ft. wheel and 
728 lb. for a 2ft. 6in. wheel. The rules properly 
reduce this weight per inch width for a smaller wheel 
and increase it for a larger wheel; for example, the 
load per inch width for a 30in. wheel is 728 Ib. and 
for a 48in. wheel 952 lb. Experience, however, shows 
that the load per inch is too high for all sizes, and the 
difference between that allowed for the small and for 
the larger wheels is insufficient. The Local Govern- 
ment Board regulation also causes an irregular and 
sudden change from and at the load per inch at any 
variation from 36in. diameter. 

In consideration of the necessity for a modification 
of the rules early last year for the purposes of a report 
on the subject to the Roads Improvement Association, 
which now occupies itself chiefly on traffic and vehicle 
construction questions, I found that a rational and 
very simple equation meeting all requirements could 
be stated if the diameter and the width of the wheel 
tire were combined, and a constant representing the 
prescribed 7} cwt. were thereby derived. Thus, 
taking the 3ft. wheel used as the base of the calcula- 
tions under the Local Government Board rules, we 
may obtain an exponent giving the relation of per- 
missible load to wheel diameter and width collectively, 
or the load per inch of width per inch of tire diameter. 

If 74 ewt., or 840lb., be taken as the permitted 
load per inch ot width for a 36in. wheel, then the 
exponent or constant is 840 + 36 = 23; but as 
840 lb. has been found much too high, especially 
with the speeds permitted, and should not be more 
than 750 lb. to 760 1b. for a wheel of 36in. diameter, 
I propose that 756]b. per inch width as a suitable 
load, and hence the constant becomes 21, 7.e., the 
load per inch of width per inch diameter of wheel, 
including the weight of the wheel. We have then as 
a simple generally applicable rule that given in the 
following formula, in which 

W = the load or weight permitted on any wheel 
in pounds, 

B = the width of the tire in inches, 

D = diameter of wheel in inches; then 

W=BD21. 

It is the load per wheel or the dimensions of wheels 
for a given load that have to be obtained, and hence 
the term wheel load would be better than axle load. 

As the annexed diagram shows, the above formula, 
as is desirable, gives a lesser load for the smaller wheels 
and a larger load for the wheels above 42in. than that 
allowed by the Local Government Board rules, and 
removes the sudden change from the 36in. diameter. 

The generally used dimensions of wheels and the 
load they may carry, or the pressure on the road they 
may impose, including their own weight, may be put 
into a table of useful size, as, for example, the follow- 
ing :— 

Width of | | 
tire, in gL 6 i 
inches. 


8 9 | 10 12 | 14 








Weight permitted on each wheel in Ib. 


30 _.| 3150 | 3780 4400 6 

33 ..| 3460 | 4150 | 4850 | 5,544 6 

36 ...| 3780 | 4550 | 5270 7 10,600 

:..| 4400 | 5300 | 6170 | 7,056) 7,938} 8,820| 10,600) 12,370 

| 4840 | 5800 9,655) 11,600) 13,250 

‘| 5050 | 6050 | 7050 172] 10,07¢ | 12, 100] 14, 100 
...| 5670 | 6800 | 8510 | 9,070} 10,180) 11,350| 13,600 — 
‘| 6300 | 7570 | 8830 |10,00C| 11,306] 12,600] 15,100) — 


570} 8,800 
300} 9,700 
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As the sum of all the loads on all the wheels of a 
vehicle must not exceed 26,900 lb.—12 tons—some 
of the above loads are not permissible for vehicles 
under the Heavy Motor Car Orders, though nearly 
all would come under those relating to traction engines. 

These figures do not, of course, relate to vehicle 
loads on rubber tires. Much of the agitation concern- 
ing the damage to common roads has arisen concern- 
ing motor omnibuses and the so-called trackless 
trolley omnibuses, and no doubt the Local Govern- 
ment Board Committee will be called upon to listen 
to a good deal of irrelevant talk on this subject. It 
is, however, more generally recognised than it was 
even a year ago, that the wear of roads by the ordinary 
motor omnibus and the motor lorry on rubber was 
only noticeable on badly made roads with a friable 
surface. The valuable qualities of the rubber tire 
which render it road surface preserving on good roads 
of hard or tough surface, make it, by its flexibility 
and cushioning movements, an effective disintegrator 
of common macadam or other friable road surfacings. 
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LARGE BLAST FURNACE GAS ENGINES. 
By Professor H. HUBERT (Liége University).* 
(Continued from page 514) 


As has already been said, the different designers of large 
gas engines have, for the last ten years or so, adopted, on 
the Continent, for the purpose of distribution, the system 
which consists of placing the inlet and mixture valves at 
the upper end and the exhaust valves at the lower end of 
the vertical axis of the cylinder. All the engines described 
in 1906, sketches of which were given in the papers by 
Mr. Reinhardt and myself, show this arrangement, which 
has its justification in the necessity for uniformly distri- 
buting the stresses in the metal of the cylinder. Besides 
this, all the builders had adopted adjustable admission by 
means of a governor, by making the latter act on the com- 
position of the mixture, or on the weight of the mixture 
admitted on each stroke of the piston, and sometimes 
even on the two factors simultaneously. 

The different systems are characterised chiefly by the 
number and arrangement of the inlet-valves and the 
method of governing. 

Even at this period the Cockerill Company had adopted 
a trip-gear method of distribution, in which the three 
inlet valves for the gas, the air, and the mixture were 
vertically superimposed. The two latter, mounted on the 
same spindle, opened simultaneously a little before the 
commencement of the suction stroke, whereas the outlet 
valve still remained open. There was thus a thorough 
scavenging of the combustion chamber. The gas valve 
opened fully at a point of the stroke, which was regulated 
by the governor, so that the cylinder contained, to begin 
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Fig. 8—COCKERILL’S GOVERNOR 


with, a certain volume of pure air, which followed the 
piston, and, later on, a mixture which, by diffusion, 
became richer and richer until it reached the ignition 
chamber, placed at the end of the cylinder. Advantage 
was taken of this stratification to obtain ignition even with 
the smallest charges, and to profit economically from the 
latter. It often happened, however, that missfires occurred 
with weak charges, and the Cockerill Company therefore 
reverted, in engines intended for the generation of electrical 
power, to quantity governing, so as to allow of varying 
volumes of constant composition, and so sacrificing the 
advantages arising from high compression in weak charges, 
as nearly all engine builders do. 

They retained, nevertheless, the arrangement of the 
three superimposed valves, wich possesses the advantage 
of simplicity, and the trip-gear, actuated by an adjustable 
connecting link, together with the interposed air-cylinder 
already described, which secures perfect safety in governing 
comparable with that obtained in steam engines. 

In the new system, Figs. 6 and 7 ante, the mixture valve 
alone opens at the commencement of the piston stroke, 
so that a gradually increasing vacuum is produced in the 
cylinder. At a period determined by the governor, the 
lever which controls the opening of the two air and gas 
valves, and which is held motionless by a stop, while 
pressed upon by the driving lever of the mixture valve, is 
freed by means of a special cam. It is then brought into 
motion by the action of the vacuum, which has been 
produced in a little cylinder interposed in the rod, 
which connects the two valves, and it suddenly opens the 
two air and gas valves, the hollow spindles of which are 
traversed by the spindle of the mixture valve. The air 
and the gas rush into the cylinder with a speed which is 
greater the lower the pressure, and ensures, at atmospheric 
pressure, its complete filling. 

Other builders who had, some years ago, adopted 
separate boxes for the mixture, air, and gas valves, gene- 
rally employ the type of combined valves used by the 
Cockerill Company. In order, however, to reduce the 





* Iron and Steel Institute. _ Lecture delivered May 13th. 


upon a throttle placed in the inflowing current of gas 


hand and making the governor act on the ignition 
berg. 


speed. 
the average speed. 


from 10 to 15 per cent. 


steel works practice. 


application to the engines required in 


reference—Figs. 7 ante and 8. 
In this method of governing, 








end of a bell-crank lever jointed at the apex of the angle, 
the other end of which acts, by means of a connecting link, 
on the sleeve controlling the motion of the cam actuating 
the trip-gear. This sleeve acts upon a spring. The point 
at which the lever is jointed can, however, be placed, if 
desired, nearer or farther from the axis. To do this the 
point is carried by two connecting links, one of which is 
attached to a disc to which the rotary movement of the 
engine is transmitted by means of bevel gearing, while 
the other is jointed to an upper cross-piece carrying the 
governor spring. A hand wheel allows this cross-piece to 
be lowered, and thus to vary the tension of the spring, 
and therefore the distance from the axis to the extreme 
centre of the swing of the ball. Finally, the axis of the 
governor carries two other springs, inside the former and 
shorter than it, which successively come into play when the 
alteration in the shape of the jointed polygon exceeds a 
given limit. Fig. 9 shows the forms that the polygon may 
assume, and, for each of them, the extreme positions of 
the sleeve and of the ball. Fig. 10 gives a diagram of the 
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governing, plotted by the well-known method of taking 
as ordinates the height of the sleeve above its lowest 
position and, as abscisse, the corresponding rate of 
equilibrium of the governor, regarded as a tachymeter. 
The four curves correspond with the four positions shown 
in Fig. 9. It will be seen that the mean speed may be 
adjusted as required to 49, 90, 126 and 162 revolutions 
per minute, and that in these conditions the speed of the 
engine may be varied, by governing, within 50, 24, 16 and 
11 per cent. respectively of the mean speed. This system, 
as applied by the Cockerill Company to its engines, confers 
upon them a truly remarkable degree of simplicity, and 
works absolutely satisfactorily. 

The ignition, which is so essential to the proper working 
and steady running of the engine, has been the object of 
special care. It has been considered advisable, not only 
to secure ignition, but likewise to avoid unequal stresses 
in different parts of the piston, to effect ignition in large 
engines using lean gases, at two points symmetrically in 
relation to the axis of the cylinder. The Cockerill Com- 
pany therefore furnishes each of the double-acting cylinder 





covers with two potential high-induction spark igniters, 


cost so as to compete successfully with rivals, many 
builders have simplified the distribution, either by dis- 
pensing with the air valve and making the governor act 


Ehrhard and Sehmer—or by regulating the gas valve by 


Thyssen—or, finally, by directly governing the volumes 
delivered by the mixture valve and the air valve—Nurem- 
I believe, however, that the Cockerill Company is 
the only one employing the trip-valve gear, which works 
perfectly and adapts itself to wide variations in rate of 
When engines driving dynamos are concerned, 
the governing allows for a variation of + 2 per cent. in 
A special mechanism allows, however, 
of this rate being varied by hand, during the running, 


Blowing engines have far more difficult and exacting 
conditions to comply with, as regards rates of speed, and, 
up to the present, they had not been successfully made to 
vary within the wide limits required in blast furnace and 
The engineers of the Cockerill 
Company have solved the problem by means of a new sys- 
tem of governing, which, owing just to its exceptional 
metallurgical 
operations, appears to me to deserve more than passing 


illustrated diagramma- 
tically in Figs. 9 and 10, the governor ball is fixed at the 


an arrangement which acts better thtan a low potential 
contact breaker. On the other hand, to free the engine 
from all dependence on any outside source of electricity 
the Cockerill Company, in contradistinction with many 
other builders, employs high potential magnetos, Which 
are more expensive but more certain in their action than 
accumulators, 

Lubrication has also been studied with care. Al! the 
moving parts, that is to say, the pistons, the cross} jcacdy 
and crank pins, the guides, and the two main bearings, 
are lubricated under pressure. But, whereas in iiany 
other systems the oil pump forces the lubricant in(o 
constant pressure reservoir, from which it drips, by gravity, 
on to the parts to be lubricated, the Cockerill Company 
furnishes its gas engines with two plunger piston pumps, 
either of which would suffice to ensure service, and which 
force the oil directly on the parts. Lubrication is {),us 
secured, in spite of any obstruction in the ducts, and J). 
comes increased in proportion as the speed increases. 
The excess oil, before returning purified to the punips, 
circulates through a little tubular cooler similar to a sur{jjce 
condenser. 

Cooling, which plays so important a part in gas engi), 
has been the object of no less care. The introduction, of 
water into the piston-rods is effected by means of a univ ie 
form of telescope pipe, which does away with all joints 
and diminishes the chance of leakage. The packing 
the hollow stem of this telescopic pipe is readily access:!,|. 
and can be easily tightened up during working. Furt! 
they are cased in so that any leakage of water can 
drained off without coming in contact with the bed-plai« 
Proper packing becomes impossible when water 
access to the jointed systems employed by many builde: 
In the case of leakage, piston-rods unfortunately rece, « 
splashes, which interfere with the lubrication. The cooli 
of the exhaust valves, which is so important in the prev« 
tion of premature ignition, is carried out by means o} 
stream of water, which enters and leaves by armour. 
india-rubber piping, directly connected with fixed pipes. 
By this means the losses are prevented, which take plac 
when the movable inlet and outlet nozzles fixed to the 
ends of the spindles of the exhaust valves are connecte:| 
with fixed piping by means of packing. The cooling |), 
the circulation of water under pressure has been extende:| 
in the Cockerill engines to the crosshead guides and tv 
the brasses of the bearings, which are cored out. By these 
means the chances of the heating of important parts is 
reduced to a minimum. 

In conclusion, it may be said that starting is effected |») 
means of compressed air, and that a special mechanisi 
enables the starting valves to be actuated by a single han« 
wheel during the different phases of the operation, that is 
to say, the adjustment of the engine, its starting proper. 
and its normal running. This constitutes the remarkab!|- 
group of well-thought-out characteristics arrived at | 
the engineers of the Cockerill Company, which render its 
latest machines models of simplicity and _ steadiness. 
Whereas in other systems there may be seen, wheneve: 
the gas supply varies, an engineer uneasily manceuvriny 
the air and gas valves, in order to restore the proper 
mixture and to prevent missfires, the driver in the Cockerill 
engine does not touch the valves. The engine takes its 
full charge or a reduced charge, or even works on a vacuum. 
without occasioning any wear; the governing and the 
distribution suffice automatically to maintain the best 
running conditions. 

I will conclude this description by giving the principal 
dimensions of the different models from which the latest 
types of the Cockerill Company’s engine are built :- 


Effective horse-power— 


Two cylinders «. .. 960 | 1250 | 1600 2000 2400 2825 3400 320) 
Four cylinders. . 2000 | 2500 3300 | 4130 5000 5650 7000 801) 


Average number of revo- 
lutions per minute... 115, 107, 107, 100 100 94 9% » 


Diameter of pistons— | ; ; 
In millimetres .. . | 700) 800; 900 1000 1100 1200 1300 1400 
-. «| 27.61 381.5 | 35.4 | 39.4 | 43.3 | 47.2 | 51.1 | 55.1 


In inches 

Stroke of pistons— 
In millimetres .. . 1200) 1300 1300 1400 1400 1500 1500 1600 
In iaches ee ee «6s | $7.21 51.1) 51.1) 55.1 55.1 50.0) 59.0 | 63.0 


Tt was the last type but one, of 7000 effective horse- 
power, that the Cockerill Company installed in 1914 in its 
large central power-house. This engine, which is probably 
the most powerful gas engine in the world, weighs, without 
its connections and the electric dynamo, 750 tons, or about 
109 kilogrammes per effective horse-power. The double 
crank shaft which was shown at the Ghent Exhibition 
weighs 75 tons. It is in three pieces, the straight central 
portion being one metre in diameter, with two cranks forged 
together with their sockets shrunk on while hot to the two 
ends of the shafts. 

The gas consumption guaranteed by the Cockerill 
Company for this type of motor corresponds to 7580 British 
thermal units (1910 calories) per indicated horse-power 
hour, and to 8530 British thermal units (2150 calories) per 
effective horse-power hour. The mechanical efficiency is 
about 89 per cent. 7 

The consumption of water for cooling and of oil for 
lubrication are respectively 50 litres (11 gallons) and 1.1 
gramme (17 grains) per effective horse-power hour. It is 
interesting to note that in the earlier experiments carried 
out by Mr. Witz and myself on the 200-horse-power engine 
the gas consumption rose to 3260 calories, the consumption 
of water to 100 litres, and that of oil to 18 grammes, per 
effective horse-power hour. The 600 horse-power engine 
of the year 1900 weighed 127 tons, of which 33 tons 
belonged to the flywheel. This gives to the engine itselt 
a weight corresponding to 210 kilogrammes per horse- 
power. These figures enable us to estimate the progress 
which has been made, both in regard to the power of the 
engines and in economy of construction and working. 
Having thus described the progress and development of 
large gas engines on the Contingnt, it would be not un- 
interesting briefly to refer to what has been done elsewhere. 
I have already mentioned that, after having hesitate:| 
somewhat to follow European engineering practice. 
American engineers boldly entered the field and have 
attained, both as regards numbers and power of their 
engines, an honourable position. It is, therefore, not with- 





out some surprise that we see Great Britain, which was 
the first country to use blast-furnace gas direct, and which 
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possesses numerous highly-skilled engineers, hesitating to 
embark on this industry. If part of this hesitancy be 
ascribed to the conservatism of the British race, it is 
probably no less true that the low cost of fuel which enables 
metallurgists to produce metal cheaply, partially explains 
this indifference as well. Several large firms have, never- 
theless, taken up the manufacture of continental types of 
engines, for which they have acquired licences, and have in 
«ome instances introduced interesting modifications. I may 
cite, in this connection, Messrs. Richardsons, Westgarth and 
(o., Limited, who build Cockerill engines ; Messrs. Gallo- 
ways Limited, who build Ehrhard and Sehmer engines ; 
the Lilleshall Company, Limited, who build Nuremberg 
engines, and, as regards two-cycle engines, Messrs. Mather 
aid Platt, Limited, and Messrs. William Beardmore and 
Co., Limited, who build Koerting and Oechelhaiiser 
cngines. So far as the latter are concerned, it may be 
recalled that, in 1906, Mr. Reinhardt, in his paper, dis- 
cussed at length the question of the relative advantages of 
four-eycle and two-cycle engines, and declared himself 
unable to come to a final decision respecting them. Al- 
though large and powerful two-cycle engines are still being 
built, it would appear that the advantages remain with 
four-cycle, double-acting engines, arranged in single or in 
double tandem, The eminent British engineer, Mr. 
Dugald Clerk, who certainly cannot be taxed with partiality 
seeing that he is to a certain extent the father of the two- 
cycle engine, points out, not without surprise, in his recent 
treatise published in 1913, that two-cycle engines are 
somewhat heavier than four-cycle double-acting engines. 

lo revert to the gas engines built in Great Britain, it 
may be pointed out that of recent years the principal 
firms who adopt their own special type, such as Messrs. 
Crossley Brothers, Limited; the Premier Gas Engine 
Company, Limited ; the National Gas Engine Company, 
Limited ; the Campbell Gas Engine Company, Limited ; 
Messrs. Richard Hornsby and Son, Limited; Messrs. 
‘angyes Limited; Messrs. Fielding and Platt, Limited ; 
Messrs. Willans and Robinson, Limited, and others have 
built engines of ever-increasing power, although never 
apparently equal in size to those of the Cockerill Company, 
ana adhering, for the most part, to engines supplied with 
producer gas. 

Reference should, however, be made to an original and 
interesting attempt to solve the problem of the building of 
large gas engines on lines other than those followed by 
continental engineers. I refer to the vertical multi- 
cylinder high-speed engines built more especially by the 
British Westinghouse and by the National Gas Engine 
Companies. These engines are composed of units com- 
pounded together and comprising each two vertical single- 
acting four-cycle cylinders, the pistons of which are 
mounted on the same rod. Each of the units drives a 
crank of the engine shaft. The development of power is 
obtained by increasing the number of units, each of which 
usually develops 250 horse-power. The National Gas 
Engine Company have attained, by this system, an output 
of 1500 horse-power by employing six units and, conse- 
quently, twelve cylinders. These engines make 200 to 
300 revolutions per minute. It follows from this and 
from the multiplication of the cylinders that the dimen- 
sions of the latter have been able to be considerably 
diminished, so that it has been possible to dispense with 
the water-cooled piston, and to diminish the weight of 
the engines and also, to a noticeable proportion, the area 
required, According to Mr. Dugald Clerk, the weight per 
effective horse-power of these engines is but about one-half 
that of large horizontal double-acting two-cylinder 
tandem engines. They therefore constitute serious 
competitors of the latter so long as the power does not 
exceed 2000 horse-power, as this would need twelve 26in. 
cylinders, and the complication would be extreme. 

So far as the iron and steel industries are concerned, it 
is interesting to recall that the high rate of revolution of 
these vertical engines allows of their being used to drive 
rotary blowing-engines (turbo-blowers) direct, and thus 
to form powerful and exceedingly compact groups. I may 
mention an interesting attempt of this description which 
was made by Mr. Hill on the furnaces of the Midland 
Coal, Coke and Iron Company, near Newcastle-under- 
Lyme. A vertical engine of 375 kilowatts, comprising 
three sets of two cylinders, built by the National Gas 
Engine Company, drives direct a rotary blowing-engine, 
developing a pressure of 6 ib. to 8 lb. per square inch. 

Another point of interest to note, as regards the appli- 
cation of blast furnace gases in large engines, is that of the 
cleaning of the gases. The presence of a high percentage 
of dust was, in the early stages, an exceedingly serious 
drawback, which appeared for a time to be unsurmount- 
able. At the present day, however, the problem has been 
completely solved. The use of scrubbers of different 
systems, of centrifugal fans, of water injection, and, in 
particular, of the Theisen apparatus, has for some time 
past allowed of the proportion of dust in the gas being re- 
duced to 0.005 gramme per cubic metre. I should not 
have had to refer to this subject had I not wished to refer 
to a remarkable attempt to supply an alternative solution 
to the problem of the purification of the gas, which may, 
in some instances, prove exceedingly useful. I refer to 
the dry cleaning of the Halberg-Beth process. The British 
High Power Company, Limited, who build this cleaner, 
have installed one at the works at Newcastle-under-Lyme 
mentioned above. The process is too well known to need 
detailed description here. It may, however, be interesting 
to note that the plant, which is capable of cleaning 200,000 
cubic feet of gas per hour, only occupies an area of 550 
square feet, and the power requirement is only 20 horse- 
power. 

According to Mr. Hill’s estimates the cost of purification 
only amounts to £10 weekly. The method is limited to 
cases in which the gas does not contain any condensable 
tar. This is just the condition which blast furnace gases 
comply with, and we may justly expect to find that dry 
cleaning will render valuable services to the iron and steel 
industries in many instances. 

_ In conclusion, I have only to refer to the most recent 
improvement which has been introduced as regards the 
economic utilisation of blast furnace gases. It has been 
in use for some little time at several Belgian and British 
works. In spite of the intense cold obtained by the 
circulation of cold water in the casing of the cylinder, in 
the piston and its rod, and in the exhaust valves, the gases 
emerge from the cylinder at a high temperature, which 
attains, and sometimes even exceeds, 500 deg. Cent. (930 





deg. Fah.). If the specific heat of this gas be taken at 
about 0.25 and the horse-power consumption at 2.2 cubic 
metres of gas, requiring for further combustion 1.80 cubic 
metres of air, the amount of heat which is carried off in 
the escaping gases may be estimated at 650 calories per 
horse-power hour (2600 British thermal units.) 

I think about three years ago this heat was entirely 
wasted. In order to reduce the strident noise of the intense 
vibrations which the gas, issuing violently into the escape- 
ment flue, produced, water was injected into the main in 
the immediate neighbourhood of the outlet valve. This 
water formed at the outlet of the chimney a cloud of steam, 
which was of a nature to deceive an unwary spectator as 
to the nature of the engine. It was natural, therefore, 
to think of using the heat of this system, instead of letting 
it escape into the atmosphere. This final stage was 
achieved by the Cockerill Company. After some experi- 
ments, commenced in 1909, they settled on the arrange- 
ment shown in Fig. 11. Now, this plant consists of the 
addition, to the engines, of boilers, each comprising a 
horizontal tubular boiler, surmounted by a vertical 
economiser, likewise tubular. The gas, on leaving the 
engine at 230 deg. Cent., enters the boiler, and is reduced 
in the economiser to 110 deg. Cent., while the water is 
heated up from 8 deg. Cent. to 170 deg. Cent. The coi] 
can be removed without stopping the working of the engine 
or of the boiler. The water finally passes into the latter, 
where it is converted into steam, at a pressure of 8 atmos- 
pheres (114 lb. per square inch). 

At the present moment, four similar boilers have already 
been installed by the Cockerill Company for the utilisation 
of the heat of the gases escaped from four engines, develop- 
ing an aggregate of 5000 brake horse-power. Steam is 
raised in the proportion of 0.875 kilos. (1.93 lb.) per 
electrical horse-power of the engine, and supplies a turbine, 
developing about 650 horse-power. These boilers recover 
55 per cent. of the heat of the gases, and increase the 
thermal efficiency of the engines by about 13 per cent. 
These figures have been supplied by Mr. Leon Greiner, in 
a paper read by him before the Association des Ingenieurs 
de Liége. The author calculates that, with an installation 
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Fig. 1L—WASTE-HEAT BOILER 


of four blast furnace gas engines, developing 10,000 horse- 
power, and costing £76,000, the cost of installing these 
recovery appliances—boilers and turbines—would be 
£9200. Allowing that interest and annual redemption 
of capital should be taken at 13 per cent., and allowing 
£400 as the annual cost for wages and maintenance, Mr. 
Leon Greiner has shown that the saving effected by 
recovery would amount to about £3880 per annum. 

If we assume that a thermal efficiency of 30 per cent. 
can be obtained in the gas engine without difficulty, we 
find that the latest improvement which has just been des- 
cribed raises this efficiency to 35 per cent., that is to say, 
just double that of a group consisting of high-class boilers 
and high-class steam engines. 

Can any further progress be made? Let us consider 
the question, as discussed in the latest and most important 
text-book by an engineer who has very greatly contributed 
to the progress of the internal-combustion motor, Mr. 
Dugald Clerk. He enunciates the view that it will be 
possible to extend the total efficiency to within the neigh- 
bourhood of 50 per cent. by raising the average pressure, 
which, at the present day, cannot, without occasioning 
inconveniences, exceed 70 lb. per square inch, to 95 Ib. or 
100 lb. per square inch, by the method of super-com- 
pressing the escaped gases. 

Mr. Dugald Clerk notes likewise the possibility of 
considerably reducing the heat losses in the walls, and cites 
in this connection the experiments of Professor Hopkinson, 
of Cambridge. He, by means of carefully injecting water 
into the cylinder during the compression, succeeded in 
rendering unnecessary the circulation of cold water in the 
cylinder and the piston, and of obviating therefore diffi- 
culties and inconveniences in the construction and working 
of large gas engines. 

All these improvements, and possibly others, such as the 
use of the combustion-turbine, will be the tasks of the 
morrow. One of them I may, however, refer to as having 
already been realised. In most of the existing blast 
furnaces, even where the improvements described have 
been introduced, part of the energy contained in the gases 
is still wasted. On Sundays and during holidays, and 
sometimes even on ordinary week nights, the works 
associated with blast furnaces and coke ovens, which ordi- 
narily consume the energy obtained by the utilisation of 
the gases, either are not working or require but a small 
proportion of the energy available. It is therefore 
necessary to cease its production and allow the gases to 
escape partly into the atmosphere, as was formerly done. 
During this period steam engines work in the central power 
stations, and supply current to certain works and to the 
tramways and electrical railways, producing energy at a 
greatly increased cost. To avoid this waste, district 
power centres are being linked up. 

Such an installation already exists in Durham and 
Northumberland, and distributes over an area of 1370 
square miles the energy produced by thirty-one steam 
engines, developing 11,600 horse-power and twenty-three 
engines, using the waste gases from coke ovens and blast 





furnaces and developing 46,760 horse-power, making an 
aggregate of 162,760 horse-power. 

A similar power area has been established int Westphalia, 
developing an aggragate of 200,000 kilowatts. Only the 
outbreak of the war prevented the installation in the 
province of Liége of a similar system developing 83,200 
kilowatts. The future will see more and more of these 
developments, which are so valuable from the point of 
view of the most economical utilisation possible of the 
power formerly lost, and it is not without some little pride 
and some little emotion that in the domain of economics, 
as in that of politics, I may quote the noble motto of my 
beloved country: “* Union is strength.” 

The conclusion of my address leads me to invoke 
recollections of my country, and I cannot terminate my 
discourse without warmly thanking the President, the 
Council, and the members of the Iron and Steel Institute 
who have so generously afforded me an opportunity of 
describing before so competent and learned an assembly 
the work of Belgian engineers in regard to a subject which 
possesses so high a degree of interest to the industry to 
which we are all devoted. I may likewise be allowed, as 
President of an Association of Belgian engineers in Great 
Britain, to thank you, on their behalf, for having so kindly 
invited them to attend your present meeting, and thus 
giving them a fresh proof of the sympathy of which we 
have all been so greatly the recipients since our arrival in 
your country. 








THE GOVERNMENT AND SCIENTIFIC 
RESEARCH. 


MAKING his annual statement as President of the Board 
of Education in the House of Commons on May 13th, 
Mr. J. A. Pease said :—The war had brought out that we 
had been far too much dependent on the foreigner for 
many processes and much material, and had made us 
realise that if we were to maintain our manufacturing 
position in the world we must endeavour to promote a 
better system for the encouragement of scientific research, 
especially in the Universities. As an illustration of the 
value of scientific research, he mentioned that at the out- 
break of war the cost of one of the materials used in the 
manufacture of lyddite went up from 6d. to 5ds., but by 
means of a discovery made in an English laboratory the 
cost was reduced to Is. He could give case after case 
where, by research and bya little expenditure in connection 
with the training of scientific and able men, we would be 
able as a country to succeed just as Germany had succeeded. 
His fear was that after the war we should have to contend 
with a fiercer competition than even that which we had 
to contend with in recent years, and this would be con- 
ducted by our enemy with less scrupulous methods. The 
Government agreed with him that something ought to 
be done at once, that we must make more use of the 
workers who exist in our country, and prepare for an in- 
creased supply of them, that we must bring our univer- 
sities and technical schools into closer association with 
industries, and bring our leaders of industry into closer 
association with skilled workers. He proposed to proceed 
at once to the appointment of an Advisory Council on 
Industrial Research. He wanted a committee of experts 
who themselves would be able to consult other expert 
committees working in different directions. They in 
turn must be associated with leaders of industry. The 
Department would work in close co-operation with the 
Board of Trade. He hoped the Advisory Council would 
be at work within the next few weeks. He was now 
considering names. He hoped to place on the Supple- 
mentary Estimates a vote of between £25,000 and £30,000 
as a beginning. The scheme must be dependent upon 
State help for years to come and this State help must 
steadily progress. In conclusion, he said two things were 
essential for the future of this country ; the first was that 
after and even during the war an effort should be made 
to retain longer at school those who were able to benefit 
by further education, and the second, that the nation 
should create careers for men who were capable in the 
scientific world to benefit therefrom. 








THE TOYOOKA MARU. 


A VERY interesting ship has just been berthed in the 
Albert Docks. She is the Toyooka Maru, which has been 
built and engined for the Nippon Yusen Kaisha by the 
Mitsu Bishi Dockyard and Engine Works of Nagasaki. 
She is not only interesting in that she is a cargo vessel 
of about 14,000 tons, which has been entirely constructed 
in Japan, but she is still further interesting from the fact 
that she is fitted with geared turbines, which have also been 
entirely constructed in Japan. The turbines are of the 
Parsons type, with the high and low-pressure turbines, of 
which there are two of each connected through helical 
gearing to the propellers, on the ordinary lines which are 
now well known. The ship, however, affords a very good 
illustration of the advantages of geared turbines 
from the point of view of the comfort of the staff. The 
ladders and platforms are situated entirely at one end of 
the engine-room, so that there is a perfectly clear casing 
up to the skylight, and, in consequence, splendid light 
and ventilation are obtained. The whole of the auxiliary 
machinery has been designed by the Contraflo Condensor 
and Kinetic Air Pump Company, of 4, Lloyd’s-avenie, 
E.C., and built in Japan by the Mitsu Bishi Company. 
The special point of these arrangements is the securing 
of the best vacuum for the turbines by means of a steam jet 
for the extraction of the air, in conjunction with a turbine- 
driven rotary air pump, obtaining the greatest amount of 
heat for the feed-water by making use of all auxiliary 
exhaust, and the provision of a cascade tank, as it is called, 
to extract all the oil from the auxiliary exhaust, as well 
as from the main exhaust. 

We were interested to note that drawing-oflice practice, 
with regard to pipe arrangement, has been carried into 
the engine-room, and the steam, exhaust and water pipes 
are all painted in distinctive colours, an arrangement 
which might well be universally adopted. 
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A NEW COKE FIRED ROAD VEHICLE. 


SreAM has been used for the propulsion of motor 
cars literally from the very first, and it has, since 
the days of Cugnot, been applied to all classes of road 
vehicle from the lightest run-about to the heaviest 
traction engine. It has, however, only been success- 
fully used for the heavier types of vehicles, such as 
omnibuses and lorries, and as a general rule there has 


been a hard-and-fast distinction between the steam- | 


driven omnibus and the steam-driven lorry, in that 
the former has been fired by liquid and the latter by 
solid fuel. There is a very good reason for this dis- 
tinction. The lorry usually has a distance of some 
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Fig. 1—CLARKSON’S COKE-FIRED BOILER 


miles to run between stops, whereas the work of the 
omnibus is one continual series of stops, so that the 
fire has to be under far closer control than is required 
in the lorry; besides this, the driver of the lorry 
usually has a man to help him to do the stoking, 
which the omnibus driver has not. It does not matter 
how dirty the driver of the lorry gets, but the omnibus 
driver must keep himself more or less presentable, 
and he has enough to do in looking after his passengers, 
the other traffic on the road, and his steam, without 
having to poke or stoke a fire. These restrictions on 
the firing of omnibuses are unfortunate, for the coal- 
fired vehicle can carry a ton a mile at much less cost 
for fuel than the oil-fired vehicle, and this advantage 


\ 





Fig. 2—METHOD OF SCALING TUBES 


has had to be sacrificed to the need for better control 
and cleanliness. The demand for economy is, how- 
ever, so insistent that inventors have not been willing 
to admit that the objections of want of control and 
cleanliness are insuperable, and Mr. Thomas Clarkson, 





Solid fuel then came in for consideration, and anthra- 
cite was first tried, but was found to burn out the bars 
too rapidly with the strong blast required, as might 
almost have been foreseen, in view of the nature of 
combustion of this material. Coke was then tried. 
Using this, hand firing was found to be too uncertain 
and to be too troublesome even to consider for use on 
omnibuses, and various forms of mechanical stokers 
were experimented with. We do not know the precise 
points on which the mechanical stokers failed, but 
we imagine that it must be well nigh impossible to 


| get any device to cope with the very irregular demand 


on the boiler of a road vehicle. Whether that is so 
or not is not worth discussing, as in the vehicle under 
consideration all mechanical stoking devices have 
been done away with and 
the firing is now non- 
mechanical yet nearly 
automatic, and combustion 
can be regulated to the 
requirements of the road. 
The diagrammatic 
sketch, Fig. 1, shows how 
this object is attained. It 
will be seen that the bunker 
A is built round the boiler 
casing and filled through 
doors B at the top. It is 
in direct communication 
with the furnace through 
an opening X between the 
bottom of the superheater 
and -the sloped side of the 
bunker, and the exact area 
of this communication be- 
tween the twe has been a 
matter of some experiment 
and must be fixed within 
certain definite limits. The 
fire is made up and lighted 
on the bars DE to the 
depth which has been 
found to give proper com- 
bustion. The coke in the 
bunkers is at all times in 
actual contact with that on 
the bars, and the resist- 
ance the latter offers, com- 
bined with the restricted 
opening, supplies just sufti- 
cient retaining influence to 
prevent the whole bunker- 
ful from falling down and 
completely filling up the combustion space, whilst 
allowing enough to flow down, assisted by the vibra- 
tion of the vehicle and the action of the slope of the 
bottom of the bunker, which also has been carefully 
determined by experiment, to take the place of that 
which is consumed. In practice it is found easy to 
keep the fire at an almost exactly constant level. 
That is practically all there is in this automatic 
stoker, but as an additional safeguard the bars E 
are made to rock by means of a handle within the 
driver’s reach, and connected with this handle are 
rods passing along each side of the boiler, which carry 
some half a dozen small arms G, to which are attached 
fingers or pokers H H projecting through the side of 
the bunker into the coke. The driver is instructed to 
oscillate the hand lever every so many miles with 
the object of clearing away clinker by the rocking 
action of the grate and at the same time poking the 
coke round the entrance to the fire-box and preventing 
any possibility of its not flowing freely. That is all 
as far as the actual feeding of the coke is concerned. 
Another very important question remains, however, 


| and that is the control of the combustion of the coke 


that is to say, 


to suit the requirements of the road 
This 


quick combustion for hill’climbing, and so on. 


| is entirely controlled by means of a specially shaped 





of steam omnibus and steel wheel fame, has devised | 
a vehicle which, whilst using coke as a fuel, never- | 


theless, gives the driver almost as perfect control over 
his fire as if he were using liquid fuel and, moreover, 
without making him dirty. 

Mr. Clarkson began his investigations into the use 
of cheaper fuels for his steam omnibuses by trying 
to burn ordinary fuel oil under his boilers, but 
apparently met with little success, probably chiefly 
on account of the small combustion space available. 


blast placed in the base of the chimney, the steam 
supplied to which is under control of the driver. As 
shown in our Supplement, the exhaust from the 
engine passes through the feed-water tanks, then 
through a radiator, or rather an air condenser, which 
has not sufficient surface to condense the whole of it. 
That which remains uncondensed passes up the 
chimney in the usual way and gives sufficient blast 
to keep steam for ordinary level roads. When, 
however, a hill is met with, the driver has simply to 
open a small cock which is fitted on the steering pillar 
and which admits steam to the special nozzle in the 
base of the chimney, and this accelerates combustion 
to any extent necessary to give steam according to 
the load and the gradient of the hill. If too much 
steam is being made the blast is shut off and a still 
further check can be administered by starting the 
independent auxiliary feed pump. When the vehicle 
is standing the fire can be still further controlled by 
closing a damper in the chimney. 

When driving the vehicle the driver has the 
following levers to attend to. To start, assuming 
that his gauge is showing the proper working 
pressure of 300 lb., he will first pull back one 
of the three levers at his side, which will have 
the effect of by-passing the steam into the low- 
pressure cylinder and so “ simpling”’ his engine just 
for the purpose of starting or manceuvring. He will 
then take off his brake and put the third of the levers 
at his side into ahead or astern position as required 
and then depress a pedal which opens the throttle 





and the vehicle starts. It should be said here that 
there is an auxiliary cock on the steam pipe fitted 
close to the footboard, which is used simply as a 
safety device, so that unauthorised persons could 
not start the vehicle unless they happened to he 
acquainted with it. When on the road the speed is 
controlled by the foot throttle, and all the driver },asg 
to do is to watch his pressure gauge and keep the 
pressure constant by means of the little tap controlling 
the blast ; his water level can, of course, normally 
be looked after by means of the feed pump driven «jf 
the engine, though special calls can be met by starting 
the auxiliary pump. He must also occasionally giv 
the rocking grate lever a few oscillations just to mate 
sure that the fuel is flowing all right, but there dovs 
not appear to be any need for looking into the fire-box 
to ascertain whether this is so or not. Presumab!y, 
if there were a chokage, it would be indicated on tiv 
pressure gauge and by the failure of the blast to effec: 
any improvement. This, however, is, as far as we ci); 
see, not a difficulty to be anticipated, as the size «| 
the coke put in the bunkers is carefully gauged : 
2in. by lin. has been found to be the best size. 

It will be gathered from the above that coke firii. 
is quite possible even for omnibuses ; in fact, omni 
buses with this arrangement have already been co:, 
structed for a provincial company. The chief char), 
of the arrangement is, of course, the extraordina: 
cheapness of the fuel, which, taking the consumptic:: 
of coke as 0.560 Ib. per gross ton-mile, with coke i: 
l6s. a ton, amounts only to 0.047 pence per gros 
ton-mile. This figure of 0.560 1b. is that which i 
given in a certificate issued by the Royal Automobil: 
Club for a trial of one of these lorries carrying a net 
load of 2 tons 15 ewt., the gross running weight being 
6 tons ll ewt. 2. qr. The trial was carried out unde: 
the official observation of the Club, and may there 
fore be taken as an accurate record of what can by 
done. Another figure might be quoted from th: 
certificate—that of the water consumption, which 
amounted to 1.5 miles per gallon on good dry roads. 

The boiler itself is worthy of notice. The shell 





Fig. 3—BLECTRIC LIGHT SET 


consists of a pressed steel drum about gin. thick, the 
top of which is formed with a thickened flange, as 
shown in Fig. 1 and in our Supplement, which illus- 
trates a coke-fired lorry of this type. The tubes consist 
simply of short straight lengths pressed out of the 
solid, slightly bell-mouthed, and are 1,;in. internal 
diameter by 6}in. long. These tubes are put in from 
the inside of the shell and expanded into place, and 
they appear to be able to stand an enormous amount 
of ill-usage without leaking. The boiler certainly 
looks, and is, extraordinarily simple both to make, 
to renew, and to keep clean, but we should not have 
been prepared to believe that the simple tubes shown 
could ever prove to be good steamers. Before adopt- 
ing this form, however, the National Steam Car Com- 
pany carried out a number of experiments, and by 
using an ordinary test tube fitted into what may be 
called a model boiler, they were able to show that the 
circulation in the tubes is quite good, starting by 
the water flowing along the lower side of the tube and 
passing out along the upper part, but with the rise 
in temperature eventually becoming a series of 
pulsations of water and steam. The great beauty 
about the boiler is the ease with which the tubes can 
be cleaned. One of our illustrations-—Fig. 2—shows 
a spiral scraper or augur attached to a small handle, 
which can be inserted in each of the tubes one after 
another, when a few turns will remove even quite hard 
deposit and leave the tubes quite clean. As far as the 
outside of the tubes is concerned, a brush can be passed 
down between neighbouring rows and effectually sweep 
off soot. Fig. 1 shows two internal tubes, the one, K, 
leading to the bottom of the boiler is the feed admission 
pipe, which is also used as a blow-down pipe and 
takes this somewhat unusual form, as it would, of 
course, be impossible to fit a plug at the bottom on the 
outside of the boiler where it would be exposed to the 
direct heat of the fire. The upper pipe L is the steam 
pipe. The joint between the cover and the drum is 
formed by a copper disc, not a ring; the central 
portion of the dise is perforated with a number of 
small holes, and it forms a baffle plate to prevent 
water getting into the steam pipe. It will be noticed 
that there is practically no steam space, but this simple 
baffle appears to be sufficiently effective to dry the 
steam. The boiler is suspended from three arms M M, 
which are screwed into the top flange. The steam, on 
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leaving the top of the drum, passes downwards into 
the superheater C, which is simply a coil of pipe fitted 
at the bottom of the boiler and forming one side of the 
aperture for the entrance of coke from the bunker. 
The engine is too well known to need much descrip- 
tion, but it is a little two-cylinder compound with 
cylinders 3$in. and 4}in. by 4in. fitted with Joy 
valve gear and using superheated steam. Two sets 
of glands are fitted on each piston-rod to insulate the 
steun from the oil. The valves are ordinary flat 
valves, preferably of Perkin’s metal, which are kept 
up on their seat by means of cast iron springs. We 
were interested to note that these springs only require 
machining on the two faces, the spiral being already 
cast inthem. Lubrication is effected by a small pump 
driven off the shaft through a worm reducing gear 
which forces oil into the main and connecting-rod 
beings; the other parts, being entirely closed, are 
fed by splash. 

the Clarkson omnibuses, as is now fairly well 
known, are fitted with electric light derived from a 
very neat little two-cylinder single-acting engine with 
a single valve in the head, driving a small generator, 
shown in Fig. 3. There is not much that calls for 
notice in the engine itself, but there is the very 
important point of the control of the speed of the 
engine in view of the constantly varying steam pres- 
sure in the boiler. This is effected by means of a 
diaphragm reducing valve, which acts sufficiently 
well as a governor to maintain the voltage of the 
lights very nearly constant, in spite of the greatest 
variations in steam pressure. This engine 
saturated steam, and not superheated steam. 

Another very interesting point about these vehicles 


uses 








Fig. 4—STEEL WHEFL 


is the form of road wheel adopted, known as the C.-M. 
The question was dealt with in a recent paper by Mr. 
Clarkson before the Institution of Automobile Engi- 
neers, but it may be worth while to repeat here a brief 
description of the wheel with a note about the method 
of construction. The wheel consists, in the first place, 
of a pressed steel hub, which comes into the factory 
as a solid piece. The first process is to bore the central 
hole, and the hub is then mounted on a machine which 
puts a rough taper on the outside of the bosses for 
the spokes. It is then transferred to another machine, 
where the bosses are drilled out, each boss being 
located from the outside cone. When completely 
machined the boss is placed in an electric welding 
machine specially designed for the purpose, and the 
spokes, which are simply lengths of steel tubing, and 
which have before this had the flanges for attaching 
them to the rim welded on to their other end, are 
pressed up against the faces of the bosses and elec- 
trically welded. 

Many problems have had to be tackled in designing 
this welding machine, such as ensuring that the heat 
shall flow evenly right round the boss, and getting 
the faces of the flanges equidistant from the centre 
without the need for machining, but with the expe- 
rience which has now been obtained a very perfect 
job results. The rim of the wheel is a steel pressing 
with an inturned flange on one side and an out- 
turned flange on the other, as shown in Fig. 4, and the 
hub with the spokes welded on to it is placed in this 
rim and the flanges on the outer end of the spokes 
either riveted or spot-welded on to the rim, no 
inachining being required either on the faces of the 
flanges or on the inside of the rim. Four slots are pro- 
vided in the out-turned flange to enable the tire to be 
removed. The wheel is claimed to be lighter than 
an ordinary cast steel wheel, and it would certainly 
appear not to be liable to some of the troubles of the 
latter. It is, however, more expensive in the first place, 
but it is claimed that the reduction in weight, which, 
of course, constitutes unsprung weight, results in a 
considerably increased tire life, which should soon 
compensate for the additional first cost. Two views of 
one of these coke-fired vehicles are given on page 532. 








On April Ist, 1914, Mr. Norris G. Bell, chief engineer 
of the Queensland Government Railways, became engineer- 
in-chief to the Commonwealth Government. Owing to 
the larger amount of work to be maintained and important 
new lines and constructional works in hand, the Queens- 
land Government did not appoint a new chief engineer, 
but divided Mr. Bell’s duties among an engineer-in-charge 
of construction, an engineer for the Southern and Central 
Divisions, and an engineer for the Northern Division. 
The work in connection with signalling, interlocking, 
lighting, &c., was centralised under the signal and light 
engineer, 





IRON AND STEEL INSTITUTE. 


FOLLOWING the close of the conference on the first 
day, 13th inst., Professor Hubert, of Liége Univer- 
sity, gave a lecture on 

“THE DESIGN oF LARGE BLAst FURNACE GAS 

ENGINEs,”’ 
a report of which is concluded in the present issue. 

In the course of the short discussion which followed 
Mr. R. B. Slacke, referring to the fact that the 
Cockerill engine was stated to work at a mean effective 
pressure of 78 Ib. per square inch, asked if that was 
the pressure under continuous load, as a more usual 
practice was to employ a pressure of 65 1b. He also 
questioned the accuracy of the statement that in one 
instance a large firm of continental manufacturers 
had given up the practice of dividing the cylinders 
with the object of remedying the defects due to 
expansion. He would like to know if the practice 
of cooling the exhaust valve was still employed in 
Cockerill practice, as many firms had given it up. In 
a comparatively new scavenging system which had 
been recently introduced with good effect on economy, 
air was used under pressure to scavenge out the 
cylinder at the end of the exhaust stroke. 

Professor Hubert, who was accorded a vote of 
thanks for his interesting lecture, intimated his 
intention of replying in writing to the points raised. 

Dr. A. McWilliam presented the paper by him- 
self, and Mr. E. J. Barnes on 
*“ BRINELL HARDNESS AND TENACITY FAcTorRS oF 

A SERIES OF HEAT TREATED SPECIAL STEELS,” 
from which we give an extract below. 

As the Brinell hardness test has been found by many a con- 
venient and valuable aid in dealing with steels for practical 
purposes, it was felt that the determination of the Brinell 
hardness numbers of these very carefully heat-treated and tested 
samples would be of interest, and that a record of them would 
be useful. The tests were made on the transverse sections under 
the usual standard conditions of 3000 kilos. pressure on a 10 mm. 
ball for 30 sec. The steels tested were a 2 per cent. chromium, a 
3 per cent. nickel and a 2 per cent. vanadium. They were heat- 
treated in various ways. As a result of the investigation the 
authors reach the following conclusion :—The fair consistency 
of the factors in steels varying from 24 to 112 tons per square 
inch tenacity with yield points from 50 to 95 per cent. of the 
maximum stress, and for such varying compositions and heat 
treatments, indicates that for any type of composition and heat 
treatment of steel a few preliminary experiments would deter- 
mine a factor by means of which a close approximation to the 
tenacities of similar steels could be calculated from the Brinell 
hardness numbers. 

Dr. C. A. Edwards referred to some experiments 
which had been carried out in his laboratory. In 
the course of this work it had been found that in 
the annealed state the hardness of the steel, which 
was a chromium steel, was about 273, but on heating 
it to about 780 deg. Cent. no change in hardness was 
observed. The moment, however, that critical point 
was passed the hardness increased proportionally to 
the additional temperature. That was a natural 
effect, and the hardness obtained was as great as 
the hardness of a quenched carbon steel, well over 
700. The inference to be made from that was that 
chromium steel was a self-hardening steel, and that 
the self-hardening properties of chromium and 
tungsten steels were not due to tungsten, but to 
chromium. If Mushet had worked with pure tungsten 
steel he would not have discovered the self-hardening 
principle. Referring to critical cooling velocities, 
he believed it would be possible by ascertaining the 
cooling velocities of any steel in the laboratory to 
determine the position at which critical points 
occurred under different rates of cooling. In the 
case of shells, for instance, if it was desired to make 
them of a certain degree of hardness and the rate of 
cooling to produce that hardness had been ascer- 
tained, then all that was required was to adapt the 
quenching medium to give the requisite quenching 
velocity. Although it was not directly connected 
with the paper, he believed this question was of great 
importance and of far-reaching theoretical significance. 

Professor H. Le Chatelier welcomed the paper as 
confirming the views held in certain quarters as 
regards the relation between the hardness number 
and other characteristics in the case of special 
chromium, nickel, and vanadium steels. The most 
important point in the research was the definite 
establishment of the want of relation between the 
hardness number and the elasticity of the metal, a 
fact which had been known for some time past. It 
was interesting to know that the control of the manu- 
facture of projectiles in France was being made by 
means of the Brinell hardness number. 

Dr. J. E. Stead suggested that the value of the 
paper would be increased if a summary of the author’s 
previous work on the subject could be included, so 
that there might be available the material for making 
a correct comparison between chromium and nickel 
steels and ordinary carbon steels. The authors had 
shown how valuable the Brinell test was for the 
metallurgist. It was a test which was now used in 
most progressive ironfoundries, and it ought to be 
employed by every steel works, as by this means 
there could be obtained in about a minute a very good 
idea of the properties of the steel being tested. 

Dr. W. Rosenhain pointed out that it would be 
obviously wrong to attempt to use the Brinell test 
as a research test for exploring new materials, as 
there was a great deal to be urged in favour of the 
utilisation of the elastic limit or yield point rather 
than the ultimate stress, which latter was the property 





related to the Brinell hardness number. That being 
understood there was no doubt that the Brinell, 
method could be employed for very many practical 
purposes. . 

Dr. McWilliam, in reply, said it was very true 
that the Brinell hardness number gave the maximum 
stress, as Dr. Rosenhain had pointed out, but it was 
also true that under similar conditions the yield point 
followed in the usual way. 

The Chairman proposed and the meeting carried 
a hearty vote of thanks to the authors. 

Dr. J. E. Stead then presented his paper on 


‘* Tron, CARBON, PHOSPHORUS.” 


This is a long and remarkable paper. It opens 
with a review of the investigations carried out by 
many workers during the last fifteen years or so. 
This review, which occupies about fifteen pages of 
the report, is a masterpiece of its kind. It is followed 
by some eighteen pages devoted to a consideration 
of more recent researches, the following matters 
being dealt with : 

(1) Further studies of blast furnace ** bears.” 

(2) The formation of a phosphide of iron-iron constituent 
having pearlitic characteristics. 

(3) Discussion as to the conditions favourable for the separa- 
tion of idiomorphic crystals from solid solutions of phosphorus 
and iron. 

(4) The unequal distribution of phosphorus in the metals 
taken during the “after-blow”’ in a _ basic-lined Bessemer 
converter. 

(5) The heterogeneous character of wrought irons. 

(6) The distribution of phosphorus in steel, in ingots poor and 
rich in phosphorus, in steel rails, &c. 

(7) On the synthetic production of ghost lines, and the 
influence of ghost lines on the strength of steel. 

(8) The result of experiments on a soft steel plate proving that 
the parts rich in phosphorus constitute the white ghost lines, 
and that they are last to be invaded by carbon on heating up 
and the first to part with carbon on cooling. 

(9) Experimental evidence showing that the parts of iron or 
steel bars which contain phosphorus concentrations resist 
carburisation by cementation. 

(10) How it is that phosphorus in steel tends to cause the 
crystals in castings to be small, and that the purest castings 
contain the largest crystals. 

Each of these subjects is dealt with briefly but 
effectively, and is illustrated by reproductions of 
microphotographs, some in colours. Under heading 7 
Dr. Stead remarks :—‘* When it is recalled that large 
forgings are sometimes rejected on account of white 
ghost lines or phantom streaks only detectable after 
rough turning, and that some forgings which served 
their purpose satisfactorily have contained many of 
the same lines, one is forced to question whether 
there is sufficient evidence that ghost lines are as 
harmful as some people imagine.” After careful 
study, Dr. Stead is inclined to believe that if they are 
not associated with a material amount of slag 
inclusions, they are not dangerous or liable to lead 
to the failure of engineering structures. He has been 
led to that conclusion by submitting cross sections 
to violent shock-test so that the stress applied is 
greatest across the lines, for when this is done fracture 
does not start where ghost lines are located unless 
there are sulphide or slag inclusions in material 
quantity. The subject should have more considera- 
tion and be thoroughly investigated by making 
suitable mechanical tests. 

The last few pages of the paper, exclusive of a 
long bibliography, are devoted to a description of a 
new method for detecting variations of phosphorus 
in iron and steel. The reagent employed for etching 
is made by mixing 10 grammes of cupric chloride, 
40 grammes of magnesium chloride, 20 c.c. of hydro- 
chloric acid, and alcohol to make up to 1000 c.c. 
The specimens are covered with a thin layer of the 
reagent for one minute, the reagent is then shaken 
off and another layer applied, and this process is 
repeated as often as may be necessary. The specimen 
is then washed with boiling water and then with 
methylated spirits. The copper remains as a hard 
deposit on the parts freest from phosphorus. The 
whole process is carefully described in the paper. 

Dr. W. H. Hatfield pointed out that Dr. Stead’s 
original paper on ‘* Phosphorus,” published in 1900, 
remained to-day the most important source of inform- 
ation on the subject, and the present paper would rank 
with it as a source of reference. Some of the facts in 
the paper suggested that it would be well to study 
further the influence of phosphorus in producing 
ghost lines. He had carried out some experiments 
with both Dr. Rosenhain’s and Dr. Stead’s reagents, 
and had obtained more satisfactory results from Dr. 
Stead’s method. 

Professor H. Le Chatelier said he was specially 
interested in the new cupric reagent for revealing the 
unequal distribution of phosphorus. There was 
another method of etching which had given very 
good results. This consisted in placing the sample to 
be treated in a solution of caustic soda and connecting 
up with the anode of a battery. When that was done 
the phosphides were vigorously attacked by the 
current. He believed that the electrolytic method 
would be employed more largely in the future, as it 
presented the advantage of enabling the intensity of 
the etching to be easily controlled. 

Dr. Rosenhain said that the paper was a most 
excellent summary of work done on this subject. 
The use of a copper solution as an etching reagent was 
not new, as it had been employed by Osmond. This 
method required to be used very carefully, and that 
explained some of the difficulties which had been 
experienced by Dr. Hatfield. Ghost lines were so 
common in all commercial steels that nobody could 
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say that they necessarily rendered the steel bad ; but, 
on the other hand, when the bands were excessive in 
number, it was necessary to adopt a cautious attitude. 
In the first place, there was no doubt a concentration 
of phosphorus in these bands, so that the steel had 
alternate layers of material differing in percentage 
of phosphorus and therefore differing in behaviour 
at critical temperatures and varying in mechanical 
properties. The result might be that under treat- 
ment internal strains were set up, and his experience 
indicated that where large plates cracked spon- 
taneously the material contained a large number of 
these bands. 

Mr. E. H. Saniter referred to the great work which 
Mr. Stead had done on phosphorus. It was certain 
that for many years reliance would be placed on Dr. 
Stead in connection with problems arising out of 
phosphorus in steel. With regard to the use of these 
reagents, it was clearly desirable to have the most 
exact instructions as to how they should be used. 
The effect of gho-t line- was rather a ticklish subject 
in many ways, and it wa: a difficult question to decide 
to what extent they should be considered dangerous. 
Dr. Stead said that heat treatment would get rid of 
white ghost lines, but it was a question whether 
black or white ghost lines had the worst effect on steel. 
He thought that the explanation given in the paper of 
the formation of ghost lines in connection with blow- 
holes was correct, although he would point out that 
this explanation was complicated by the fact that 
ghost lines occurred in steels in which there were no 
blowholes. 

Mr. Ralph Scott referred to the question of central 
compression, which, he said, he was unable to under- 
stand. Certainly in the case of stampings he had 
never noticed any cases of this pressure from the out- 
side. 

Dr. A. McWilliam said that a point of some import- 
ance was the transverse section of the ghost lines. 
Inspectors had a very worrying task sometimes in 
connection with this subject in deciding whether it 
would be just to reject material, and manufacturers 
did not often give them credit for the anxiety which 
attended their decisions. 

Dr. C. A. Edwards referred to experience in the 
turning of a casting. One edge of this particular 
casting could not be turned and when pieces were 
broken off that edge the presence of large numbers 
of small blowholes was discovered. On analysis it 
was found that although the pieces broken off con- 
tained only 0.6 per cent. of phosphorus, the blowholes 
contained 10 per cent. of phosphorus. That raised 
the question as to the effect of pressure in disturbing 
the constitutional equilibrium, because if that steel 
had been cooled under normal conditions and no 
blowholes formed, then the whole of the phosphorus 
would have been held in solid solution. That incident 
indicated the importance of a careful study of the 
contents of the blowholes. 

Dr. Stead, in replying on the discussion, said that 
his critics had missed many points which he had been 
quite prepared to discuss. Professor Le Chatelier 
had described another method of detecting phos- 
phorus, but it did not apply to phosphides in solid 
solution, but to the detection of free phosphorus. 
He agreed with Dr. Rosenhain that great care was 
necessary in using these reagents. On the subject 
of circumferential pressure this was produced not 
only by contraction from the outside, but from the 
gradual graphite formation. All the layers of the 
inaterial expanded in consequence of graphite form- 
ing, and the circumferential pressure was increased 
as the mass cooled, throwing great pressure on the 
central part. Dr. McWilliam was quite right in 
pointing out the importance of transverse investiga- 
tion. With regard to the carburisation of iron by 
carbonic oxide at temperatures below the critical 
points, that was a most important discovery. The 
FeC, did not form by diffusion, but entered the interior 
of the mass, and carbide of iron was formed direct 
in the middle of the piece. He hoped that the results 
in connection with this particular part of the research 
might be presented at the next meeting of the Insti- 
tute. 

The second paper by Dr. Stead on 

* DETECTION OF BURNING IN STEEL” 
was taken as read and will be discussed by correspond- 
ence. 

Sir Robert Hadfield then briefly presented the paper 
by Professor Kotaro Honda on 

“THE NATURE OF A2 TRANSFORMATION IN 
Tron.” 

In the introduction to this paper the author says :— 
** The question of the A2 or magnetic transformation 
of iron has recently attracted the attention of metal- 
lurgists and physicists alike. Within the last few 
years several important theories and experimental 
results on this subject have been published and 
discussed by eminent scientists. In the present 
paper a critical study of the recent investigations 
on the said transformation is given ; and the view of 
the present author that the A2 transformation is 
not an allotropic change in the ordinary sense of the 
word, but a change taking place in the molecules 
themselves, is subsequently explained at length. 
An allotropic transformation is a change in a substance 
from one phase to another at a definite temperature, 
that is, a change in the molecular configuration ; 
but the A2 transformation is probably due to a change 





in molecular form associated with a rise of tempera- 
ture, gradually beginning at a low temperature, 
proceeding with increasing speed as the temperature 
rises, and ending at the critical point.” 

In introducing the paper Sir Robert pointed out that 
in past years Japanese workers had sent papers of this 
sort to Germany. There was no reason, however, why 
such contributions should not come to the lron and 
Steel Institute, and now that the opportunity pre- 
sented itself he thought an endeavour should be made 
to bring them to this country rather than let them go 
abroad. He believed that these papers could be 
handled better in England than in Germany. The 
paper dealt with an interesting subject and corrected 
certain erroneous impressions which had prevailed. 
Many people who had studied the subject had an 
idea that the change dealt with in the paper caused 
the magnetism to disappear, but that was an 
erroneous impression, as the magnetism did not dis- 
appear, but persisted for some time after the specific 
change referred to. It was possible to show in a 
diagram side by side with the other changes the 
exact percentages of specific magnetism. 

Dr. J. E. Stead referred to a correspondence he 
had had with Sir Robert Hadfield as to whether there 
was such a thing as gamma allotropic iron. Consider- 
able doubt had been expressed in certain quarters 
as to the existence of beta, and the most astonish- 
ing thing in Professor Honda’s paper was that in 
order completely to destroy beta he had to construct 
and put upon a monument the allotropic change of 
gamma. Professor Honda took the gamma change 
as being undoubted. The important thing, however, 
was not a question of names, but of internal physical 
changes, and whatever name was given to these 
changes the essential fact was to have a proper 
definition of what was an allotropic change. Even 
if the point were reached when it would be necessary 
to reject the allotropic theory, that would not do away 
with the fact that, call it by what name we would, 
the physical change did occur 

Professor H. Le Chatelier interpreted the paper as 
meaning that his own contentions with regard to the 
magnetic transformation point of iron were being 
generally accepted, and that opinion on this subject 
was being more clearly defined. The principal reason 
for not regarding the transformation as a change in 
the allotropic state was that it was a progressive 
change. It was difficult to demonstrate that fact in 
the case of iron on account of the high temperature 
at which the transformation occurred, and the correct- 
ness of the theory could be better shown in the case 
of nickel, in which the change occurred at a lower 
temperature. 

Dr. Rosenhain directed attention to a line of 
research which had been taken up in recent years. 
He referred to the work of Bragg on the refraction 
of Réntgen rays by crystals, which had a very direct 
bearing on the question raised in the paper. It had 
been shown that it was possible by the Réntgen rays 
spectrum to ascertain the exact distribution of the 
atoms of the crystal. That work, which was receiving 
general acceptation, would be shortly extended to 
iron and other metals. What had been done was to 
show that the crystal structure was built up, not of 
molecules, but of atoms. If that were so, then the 
change in a crystallised solid meant that the atoms 
were arranged differently in the various allotropic 
conditions, and there must be some reason why they 
ranged themselves in one fashion at one range of 
temperature and in another fashion at another. It 
would seem that the change should be looked for in 
the atom itself, in which case much of the discussion 
which had taken place on the subject became a ques- 
tion of mere words. He was strongly in agreement with 
Dr. Stead that whatever names were given to the 
process, there were deep-seated, far-reaching physical 
changes which must be taken into account when con- 
sidering what took place in the cooling of steel. 

The other papers on the agenda were taken as read. 

The conference terminated with the customary 
vote of thanks to the Institution of Civil Engineers 
for the loan of its premises, and to the Chairman 
for having fulfilled the duties of president in the 
absence of M. Greiner. 








LABOUR AND THE WAR. 


TuE following letter has been addressed by Mr. William 
Weir to the Right Hon. the Lord Provost of Glasgow, as 
Chairman of the Glasgow and West of Scotland Armaments 
Committee :— 

Hclm Foundry, Cathcart, Glasgow. 
May 17th, 1915. 
My Dear Lorp Provost, 

In view of the telegram sent by your Armaments Com- 
mittee to Sir John French and Sir John Jellicoe, the pledges 
given therein, and the corresponding responsibility placed 
on local Government contractors, I have decided, after 
careful consideration, that it is my plain duty to put 
before you the result of eight months’ personal experience 
on a very considerable scale of certain conditions governing 
the production of Government supplies of an engineering 
nature, so that you may clearly understand some of the 
causes which, if not removed, will continue to affect the 
fulfilment of the pledges which have been given. 

My object is to demonstrate the vital lack of appreciation 
on the part of employers, workmen, and the Government, 
that to wage successful war against the German Empire 





requires fundamental changes in the working conditions 
in industry, and thereafter to indicate as definitely as 
possible a constructive course of action embodying the 
necessary changes. My sole excuse for putting personal 
experience before you is that for many months I have been 
continuously and closely associated with all the difticul: ies, 
compromises and palliative measures taken to help 
matters, and finally, because I voluntarily assumed {he 
responsibility on Friday of putting before your Committee 
clear evidence of the serious nature of the troubles. Such 
responsibility [ could not reasonably have taken with 4 
newly-constituted body like your Committee, without at 
the same time proffering whatever help or sugges: ion 
lay in my power. 

Dealing in the first case with the most imports. 
question, that of labour, eight months’ fair trial has |), 
given to employers and engineering employees to ad:))1 
themselves to war conditions, and a thousand e¢..s 
evidence their inadaptability. The vital and essential 
causes underlying the failure are now clear. 

First, the skilled workmen have clearly demonstrat: 
their inability to resist the temptations offered to them 
in every direction by the conditions created by the shorta.« 
of men. The proof of this is shown by excessive wa 
claims, by the enforcement of restriction on producti»; 
and on conditions of working, by bad time-keeping, a) :| 
by drink. Engineering workmen are not alone in thy i: 
lack of appreciation of the position. For months pi-1 
the labour columns of our journals recite endless referen 
to war bonuses. Calmly looked at, can any strang 
anomaly be imagined than a war bonus ? Two milli: 
of our men enlist to serve their King and country, and t} 
balance agitate, strike, and threaten strikes for a bonu 
Every possible opportunity is seized to put forward clain, 
for higher wages, advantage is taken of every innovati: 
on an employer's part to improve production to make j 
a basis for further demands, until the position has becon 
so difficult that an employer has really to consider whet! 
he should or should not take on Government work of « 
new nature, such, for example, as shell, in case he involv: 
himself in labour difficulties which will affect his enti: 
normal business, which may also be the furnishing «| 
Government supplies of a different nature. 

The conditions during war time are constantly changiny, 
phase succeeds phase, the “silver bullets” are not 
inexhaustible, and the day of the war bonus may soon pas 
Examples of the actual position are abundant ; the situa 
tion is disquieting. For example, there are shell lathe- 
lying idle in Glasgow with operators ready to work them, 
awaiting the interpretation of clauses in an agreement 
between the A.S.E. and the Engineering Employer; 
Federation. Such agreement falls to be practically wiped 
out when a further agreement between the unions ani 
the Chancellor has been approved and put in operation. 
The latter agreement, drafted and recommended fo: 
acceptance four weeks ago, is not yet in the men’s hands. 

It is almost incredible that four weeks ago the Glasgow 
District Committee of the A.S.E. sent a letter signed by 
their Secretary to a large engineering firm, informing 
them that, unless a certain man—a loyal volunteer worke: 
of more than average ability—-was taken off a certain 
machine, all the A.S.E. members in that shop, numbering 
over 1500, and every one of whom were engaged on urgent 
Government work, would be withdrawn. It is difficult 
to understand the spirit of a people which would permit 
any man associated with that letter to be at large during 
war time. 

A new Order in Council under the Defence of the Realm 
Act was published last week. Before time had elapsed 
to allow of its clause being interpreted, the organising 
delegate of the A.S.E. circularised every Clyde engineering 
firm to the effect that, if they interpreted the clause in a 
certain way and acted on such interpretation, their men 
would be supported in refusing to work overtime. 

A request on the part of an engineering employer to thi 
A.S.E., that he be permitted to utilise the help of loyal 
and willing citizens to work at night on munitions has 
been refused. During the last four months it is no 
exaggeration to say that 50 per cent. of the time of the 
managing directors and managers of engineering shops has 
been devoted entirely to attending conferences, com- 
promising labour disputes, and dealing with labour diffi- 
culties, such lost time representing a very serious restriction 
on the production of munitions. 

At an early stage the permanent officials of the Govern- 
ment departments did their best within the scope of their 
limited powers to help the situation, but without success 
and with loss of prestige and influence. A Committee wa; 
constituted to investigate the production of munitions. 
Within fourteen days after its constitution it became 
an Arbitration Committee, and is now the final dumping 
ground for practically every wage or bonus claim in the 
country. Weeks have been spent in conferences, agrec- 
ments have been framed, discussed, and agreed, but not 
put in operation. Those put in operation required 
interpretation, and involved further difficulties and further 
conferences. The old machinery for dealing with disputes 
still remained and welded itself on to the numerous new 
committees, with the result that even the most energetic 
business people became involved in the consideration of a 
chaotic mass of side issues. 

There no longer can remain any doubt that the actual 
output of munitions of war is definitely restricted by labour 
difficulties, apart altogether from shortness of labour. 
Free the great munition firms from labour troubles and 
the output will go up! 

On the other side, it is also no exaggeration to state that 
95 per cent. of the skilled tradesmen of this country would 
be happier and more contented men if the conditions 
under which they work were arbitrarily stabilised on a 
war basis, thus enabling their efforts to be concentrated 
on their actual work, and on their share of the great 
Empire’s work, undisturbed by thoughts and considera- 
tions of the ‘ protection of trade rights,” ‘‘ improving 
their positions,’ ‘‘ safeguarding their interests,” while, 
as regards the balance of 5 per cent., or perhaps | per cent., 
their opinions can best be neglected or voiced in some 
peaceful seclusion. 

The employers’ share of the blame is fairly clear. They 
have attempted to apply the old machinery for settling 
disputes to new conditions—war conditions, implying a 
shortage of men. As a general proposition, given an 
unlimited demand for war supplies which presupposes no 
stoppage of work, coupled with a shortage of skilled men, 
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then the existing skilled men, organised as trades unionists, 
are uncontrollable by the employer. 

To the Government attaches the same character of 
blame. They have shown a predilection to compromise 
on questions which in war time cannot be dealt with by 
compromise, but only in a spirit of arbitrary justice involv- 
ing hardships and sacrifices somewhere. The industrial 
position is as much a campaign as the position in Flanders, 
the ¢ 
pit ifully smaller. 

When Mr. Lloyd George suggested the total prohibition 
of spirit-selling, he outlined an action eminently proper 
in a real war policy for our country. The mistake made 
was to discuss it. No body of public feeling will ever 
readily agree to anything they have an opportunity of 
discussing, but they will readily enough accept arbitrary 
»casures during war time. To Mr. Bonar Law is due the 
credit of pointing out that a business man may consult 
his immediate colleagues before he decides on an important 
course of action, but thereafter he acts without consulta- 
tion. His action constitutes business, and the conduct 
of a modern war is simply a form of business. 

There is no mystery and very little complication in 
what is required to settle industry on the Clyde down to 
war conditions. The difficulty presumably has _ been 
that the steps are so clear that those who know best what 
is required have not been quite decided as to whether the 
present state of the war campaign necessitates taking 
these steps. I would respectfully suggest that this 
necessity. be erystallised in the following statement :— 














lifference being that the hardships and sacrifices are | 


during the war, leaving such unions to fulfil their duties 
as friendly societies. 
(d) No federation or association of employers shall act 
in any way with regard to labour conditions during the war. 
(e) Local Munitions Committees shall be constituted in 
each district as Courts of Appeal by workmen against any 


| hardships caused by employers, such committees to have 


effective labour representation and full powers to impose 
punishment by fines on employers where required. Such 


Committees to safeguard skilled trades’ rights to employ- | 


ment, and to regulate the use of unskiled labour and to 
settle its conditions of remuneration. 

(f) The Central Munitions Committee and the Local 
Committee to be properly and formally constituted as 
business organisations, welded on to the present Admiralty 
and War-office Departments, and to be given the fullest 
powers of the Defence of the Realm Act, enabling them 
to transfer workmen, machinery, to close inefficient or 


unsuitable manufacturing units, to concentrate production | 


of certain articles in certain establishments, and generally | 


to regulate industry for war purposes. 

(g) The Central Committee to have power to place any 
establishment and its occupants temporarily or during 
the period of the war under military law, if such is found 
necessary by the Committee. 

(h) The Central Committee to have power to appoint 
production managers, if required, to any establishment 
carrying out Government contracts, or which may be 
suitable for carrying out Government contracts. 

(j) The Central Committee to have power to grant 
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| a little time ago some important additions. 


deck. One of our illustrations shows the general appear- 
ance of the ship, and the other the arrangement of the 
machinery. 

The engine is in this case non-reversible but the ship, 
can be manceuvred by means of a bevel wheel reverse 
gear, carried in a big oil-tight case aft of the engine, and 
embodying the thrust block. The air compressor is driven 
off the forward end of the crank shaft, but there is an 
independent hot-bulb engine for driving an auxiliary 
compressor so as to fill the air cylinders and keep them 
well supplied. We are informed that on the trials the 
consumption of fuel amounted to 0.75 tons per day, 
and that the vessel attained a speed of seven miles per 
hour when fully loaded and without the assistance of sails. 








RAILWAY EXHIBITS AT SOUTH KENSINGTON. 


Tue splendid collection of railway relics and models 
in the Science Museum at South Kensington received 
One of these 


| is of great interest, being no other than a pair of wheels 


supposed to have belonged to the celebrated engine 


| Novelty, built by Braithwaite and Ericsson in 1829 for 


the locomotive competition arranged by the Liverpool 
and Manchester Railway Company at Rainhill in that year. 
The grounds for believing the wheels to be such are 
not stated on the descriptive label, but a very good case 
is made out by comparing them with the details published 
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MACHINERY ARRANGEMENT OF THE AUXILIARY SCHOONER PHENIX 


To make sacrifices and endure hardships becomes the 
duty of those at home if, by their action, the toll on the 
valuable young lives in France can be reduced. If more 
guns and shell will shorten the war by a single day, then 
nothing must stand in the way of the supply of these 
guns and shell. 

In view of the foregoing, it is my belief that the time 
is ripe for the Government, through the local committees, 
to use their legitimate powers to bring about an industrial 
position free at least from the worst present evils. When 
labour is regulated, the industrial brains of the country 
can cope with the non-human difficulties. At a single 
conference of the Employers’ Federation held this week in 
York there were present twenty-five directors or managers 


of large concerns doing Government work, each of whom | 
lost two days in the week discussing six wage applications | 


hoth sides being aware that another appeal court, the 
Arbitration Court, was available to still further waste 
time. Further, each application was based on war 
conditions ; in other words, the war conditions were being 
exploited for someone’s benefit and to the country’s ill. 

{ do not wish any of the foregoing opinions to be taken 
as a reflection on the patriotism of the men or their trades 
union officials. In the majority of cases such officials, 
like the Government and the employers, have done their 
best to help the position at all times. Nevertheless, it 
has been amply demonstrated that the maintenance of 
trade rights is incompatible with war industrial conditions. 
It must be borne in mind that the Clyde is 600 miles from 
the fighting line, and something much more intimately 
affecting each man than newspaper reports is required to 
bring home to him the full appreciation that war entails 
sacrifices on everyone's part. The inevitable hardships 
after the war can be mitigated by bearing some of them 
during the war. 

Accordingly, I now beg to state the essential features 
required for regulating industry under war conditions. 
Ninety per cent. of labour troubles are associated with 
wages. 


new enactments should provide :— 

(a) From this date and until further notice—when the 
financial position of the country becomes more acute, a 
revised enactment will be necessary—no employer in any 
workshop carrying on Government work may pay any 
employee a higher hourly rate of wages than the employee 
is presently receiving, not shall he hire any employee at 
any higher rate than that which he is at present receiving. 

(6) Any system of additional remuneration by piece- 





work, premium bonus, &c., at present operative in any | 


workshop shall remain with rates and times unchanged, 
but the existence of such a system shall not permit the 
workman leaving one employer to go to another without 
the written consent of his employer, or under the instruc- 
tions of the local Munitions Committee. Any special war 
bonuses or fixed bonuses on time-keeping at present in 
force may remain, but the further initiation of such prac- 
tices will no longer be permitted. 


industrial decorations to recommended workmen and 
foremen as rewards for production efficiency. 


You can readily understand that only a keen sense of 


' duty and responsibility has prompted me to write you so 


Wages are at present in the trades concerned at | 
a higher level than they have ever reached. Accordingly, | 


definitely, and it is my earnest hope that your Armaments 
Committee, composed as it is of representatives of men and 
employers, will realise that they must obtain powers to 
enable them to lift the cloud of suspicion hanging over 


our great and famous Clydeside industries, and to make | 


these industries for the rest of the war period an example 
of warlike efficiency, which will reflect for ever on Clydeside 
workmen equal credit with that already won in Flanders 
by these same workmen’s sons and brothers.—I am, 
Yours sincerely, 
(Signed) Writ1am WEIR. 








AN AUXILIARY MOTUR SCHOONER. 


In our issue of September 18th, 1914, we described the 
Diesel engine products of a firm which was just under- 
taking the construction of marine engines of that 
type, Messrs. H. Christoffersen, of Holeby, Denmark, 
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AUXILIARY SCHOONER PHENIX 


represented in this country by Messrs. Sophus Berendsen, 
Limited, of Windsor House, Kingsway, and we are 
now able to give some particulars of an actual installa- 
tion. 


| on the inner. 


| nuts from turning and are kept in place with screws. 


when the engine was built. The slight difference in 
diameter, the wheels being now 50.75in. in diameter 
against the 50in. they are always said to have been, is of 
no importance, as they may have been measured over the 
flange. The mode of construction exactly agrees, being 
that patented by Theodore Jones in 1826. The tire, of 
wrought iron 34in. wide and only }in. thick, is shrunk on a 
cast iron rim of T section, provided with bosses to receive 
the heads of fourteen wrought iron spokes, lin. in diameter 
and of round section. The hoss is of cast iron, the centre 
Tin. long, keyed in three places for an axle 2}in. diameter, 
while over the ribbed ends of this wrought iron rings are 
shrunk, drilled with radial holes through which pass the 
inner ends of the spokes. From the rim the spokes pass 
alternately to opposite ends of the centre or boss, those on 
the outer side of the wheel being rather longer than those 
They are secured by inside square nuts 
only, and thus are never in compression. Annular cover- 
plates or caps fixed to the ends of the boss prevent the 
The 
boss is 8}in. in diameter on each face, but only 5in. in 
the middle between the spoke seats. The wheels are 
stated to weigh 3} cwt. each, and appear from the ex- 
tremely slight elevation of the flange to have been used 
upon common roads at one time. The roughness of the 
tread points the same way, and it is known that wheels of 
this make were frequently used under road vehicles 
when great strength was required. Remains of black 
paint still adhere to the rim and spokes. The wheels are 
in the Machinery Hall, standing against two of the pillars. 

In a case in the annexe to the Hall is another new 
acquisition in the shape of a model of the famous “ long 


| boiler ’’ engine patented by Robert Stephenson .and Co. 


in 1841. It is stated to have been lent by George Stephen- 
son, Esq., and is on a scale of 1:8. No maker’s name 
appears on the model, unless the usual brass plate which 
the firm has put on the driving wheel splashers means 
that it made it itself. The driving wheels appear to 


| represent a diameter of 5ft. 6in., and have sixteen spokes, 


no balance weights and no flanges. The tires are some- 
what coned, however. Leading and trailing wheels seem 
to stand for 42in. and 39in. diameter respectively and have 
ten spokes, all the wheels being of the peculiar type, built 
up with spokes formed in halves placed back to back, jong 
used by the patentees. Only inside bearings are used 


| for all the axles. The cylinders being outside, the boiler 
| is placed as low down as possible and looks as if it was not 


The engine has four cylinders, 300 mm. bore by | 


420 mm. stroke, giving 160 brake horse-power at 240 | 


revolutions per minute. It has been fitted as an auxiliary 
on the steel four-masted schooner Phoenix, which was built 
at Svendborg last year. The ship was built to Bureau 
Veritas rules, and is 132ft. long overall, with a beam of 
29ft. 6in. and displacement of 805 tons. It is interesting 
to note that the deck machinery for handling the sails 
consists of a 12 horse-power four-cycle paraffin engine, 


(c) The functions and organisations of trade unions as | which can also be coupled to the capstan by means of a 
regards enforcement of trade rights shall be abrogated ' chain drive on a transmission shaft running along the | by a tremendously long and heavy rod extending nearly 








quite circular, which was occasionally the case at one time. 
There is no dome or anything else on it, the square high- 
topped fire-box serving for one. At the apex of this are 
two safety valves and the whistle in an oval brass mounting 
on a square plate. A large manhole cover in the front has 
two handles to lift it by, the cylinder covers having also 
the same thoughtful provision. The safety valve levers 
can be screwed down, but the springs they are connected 
with are in flat brass cases apparently inaccessible. We 
say apparently, for the drivers of early days had many 
ingenious dodges for getting more pressure than they 
were supposed to carry. The link motion is fitted, worked 
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to the smoke-box. The reversing lever has now no spring 
catch-rod or apparent means of holding it steady in the 
notch. It works between the sector and a brass curved 
plate, inscribed :— 

3, #4, $ Steam cut off 3, 4, %, 3 

Backward Forward 

There are no balance weights on the reversing shaft, so 
far as the bad light under the engine permits one to see. 
On the left-hand side an equally long rod works the drain 
cocks under the valve chests. These chests are very large, 
formed of brass, on the inner side of the cylinders. A wide 
space exists between them, crossed by two tie-rods, the 
smoke-box not being carried down in the usual way. 
There is a pump on each side, delivering low down on 
the front ring of the boiler. No side sheets are used, only 
open iron railings, which stand so far out that a man could 
pass within them. Brass hand rails extend from end to 
end of the boiler barrel. The latter is supported by two 
pairs of stays or angle-irons. No sand boxes are provided. 
The buffers are of wood, made to represent the leather- 
covered horsehair cushions long used as buffers. The 
connecting-rods are forked and the plates carrying the 
outer ends of the slide bars are connected by a rod under 
the boiler. The model mus$ represent a very small 
engine, of about 20 tons weight empty. Its tender is 
not shown. 

Just behind this model, on the wall, a framed picture 
has just been placed, showing a combined tank engine 
and saloon, built by R. Stephenson and Co. in 1859 for 
Said Pacha, Viceroy of Egypt. It ran on the Cairo and 
Alexandria Railway. The scale of the drawing is l}in. to 
lit. The picture, which was given by G. Stephenson, Esq., 
and is signed George A. Brown, 1864, shows the machine 
a3 originally built. It represents a small 5ft. single, four- 
wheeled engine, with inside cylinders, outside bearings, 
and a large moulded dome on the front ring of the boiler. 
The saloon is only about the size of a single first-class com- 
partment and has a four-wheeled bogie beneath it, con- 
nected to the same frame as the engine. A cab extends 
from the roof of the saloon over to the footplate front. Two 
water tanks are under the boiler barrel and another under 
the footplate. Fuel must have been carried at the sides 
of the fire-box. Both engine and saloon are painted in a 
highly decorative Oriental style, even to the wheels. 

Further westwards in the gallery is a collection of models 
of railway signals, extending from a plain board fixed on 
a revolving rod, used on the Liverpool and Manchester 
line in 1834, to the weighted arms of the Great Northern 
Railway. Some of these models, the scale of which is 
1: 16, have been made in the Museum workshops, others 
by Messrs. G. Cussons, Limited, of Manchester. Some are 
very curious. Near these, but placed inconveniently near 
the floor, for lack of room, are two cases, presented by Mr. 
J. E. Goldwyer, M. Inst. C.E., containing some forty sections 
of the earliest rails used by the Great Western and other 
broad gauge lines. Barlow's ‘“* saddle-back”’ rails, used 
in South Wales sixty years ago, and other curiosities are 
amongst them. Considering their light weight and soft 
material, these rails must have sustained the maximum of 
wear for the minimum of traffic passing over them. 








BOOKS OF REFERENCE. 


IN common with a good many others who have had the 
task of bringing annual books of reference up to date this 
year, the editor of the ** Mercantile Year Book and Direc- 
tory of Exporters *’—published by Lindley Jones and 
Brother, 16, St. Helen’s-place, Bishopsgate, E.C., price 
10s.—has encountered a good deal of difficulty. In fact 
he probably had considerably more than most, for the 
war has necessitated large numbers of alterations. How- 
ever, his labours certainly have not been in vain, for this, 
the twenty-ninth annual issue of what is an exceedingly 
useful book, is no whit behind those which have gone 
before it. There is but little need for us to discuss its 
contents, but we may say that it is divided into six parts. 
The first gives a list of the exporters of London arranged 
according to the streets in which their offices are situated, 
and shows the nature of goods exported and the parts of 
the world they are sent to. Part II. contains a list of 
importers in British Colonies and foreign countries, with 
their representatives and buying agencies in Europe In 
Part III. are shown the principal classes of goods shipped 
from London, with the names of the shippers. Part IV. 
consists of a list of the merchant exporters of London, 
with their addresses, telegraphic addresses, telephone 
numbers, and the markets with which they trade. Part V. 
is devoted to the merchant shippers of Manchester, Liver- 
pool, Birmingham and district, Glasgow, Greenock, 
Dundee, Bradford, Leeds, and Huddersfield, with the 
goods they ship and the markets with which they trade. 
Part VI. gives a list of foreign exporters to this country, 
with the goods they ship and the markets with which 
they trade. This list contains the names of exporters 
from Paris, Bordeaux, Hamburg, Berlin, Bremen, Frank- 
fort-on-Maine, Dresden, Leipzic, Vienna, Trieste, Buda- 
pest, Amsterdam, Rotterdam, Brussels, and Antwerp. 
It is explained in the preface that, whereas it was at first 
contemplated to leave out all enemy countries this year, 
it was finally decided to retain them for purposes of 
reference, and as being useful in pointing out the direction 
and character of the trade conducted by the enemy. 


ANOTHER most useful book of reference which must have 
given enormous difficulty in the preparation of this year’s 
issu¢ is Kelly’s ** Directory of Merchants, Manufacturers, 
and Shippers of the World,” which is published by Kelly’s 
Directories, Limited, of High Holborn, W.C. This ditfi- 
culty is referred to in the preface to the volume. and it is 
pointed out that though everything humanly possible has 
been done to make the work as correct as possible, the 
war has, in many parts of the world, made the accurate 
corrections of the lists quite out of the question. Yet, 
with practically the exception of the work, other than 
that in Russia, done from Kelly’s Hamburg office—which 
has been seized by the German Government—and of that 
in Belgium, in the great industrial towns of the Nortt. of 
France and in Turkey, the whole of the pages of the present 
edition of the Directory have been duly corrected. Seeing 
that the present is the twenty-ninth issue of this important 
and most useful book of reference, it is not necessary for 
us to specify its contents in detail, but we may here say 





that its aim—which it achieves admirably—is to give in 
a single volume not only the names of manufacturers, 
merchants, exporters, &c., of the United Kingdom trading 
with the Colonies and abroad, but also those of all the more 
important foreign merchants, whether exporters to or 
importers from the United Kingdom, and, further, those 
of the manufacturers of the principal goods imported into 
this country. It certainly contains a great deal of infor- 
mation which is not to be found in any other publication. 
—The * Kelly’s Customs Tariffs of the World” used to 
be embodied in the foregoing volume, but for some years 
now it has been published as a separate book under the 
above heading, and it is also obtainable from Kelly’s 
Directories, Limited. It gives in a compact and easily- 
consulted form the tariffs in force throughout the whole 
of the commercial world. The war does not seem to have 
affected it at all. Indeed, instead of growing less in size, 
it contains actually thirty-two more pages than it did 
last year. This is another book of which it is quite un- 
necessary for us to point out the contents: all that need 
be said is that from it it is possible to tell at a glance the 
duty, if any, levied in any country on any exported or 
imported article. 

With this year’s issue the “ Directory of Paper 
Makers of the United Kingdom ”’ reaches its thirty-ninth 
year. It is published by Marchant, Singer and Co., of 47, 
St. Mary Axe, E.C., price ls. The present volume con- 
tains all the usual features. Thus, there is first of all an 
alphabetical list of the paper and millboard makers of the 
United Kindom, with their addresses and the various 
goods which they manufacture. This is followed by a 
list of paper enamellers, surfacers, varnishers, &c., and 
manufacturers of foil papers, cards, pasteboards, &c. A 
list of papermakers’ representatives in London, Belfast, 
Birmingham, Bradford, Brighton, Dublin, Edinburgh, 
Glasgow, Halifax, Leeds, Liverpool, Manchester, New- 
castle-on-Tyne, Nottingham, Stoke-on-Trent is then 
given, and then comes a list of wholesale stationers in 
London. Numerical and alphabetical lists of mills, with 
the names of their occupiers and a classification of makes 
of paper are then given, these being succeeded by lists 
of trade designations, which are divided into (1) actual 
watermarks, (2) trade names, &c. The addresses of firms 
referred to in the lists of trade designations are also given. 
The volume concludes with a list of recognised paper 
trade customs, and another giving the various standard 
sizes of different papers. 

Amonc books of reference which are invaluable in every 
business office must certainly be classed ** Sell’s Directory 
of Registered Telegraphic Addresses *’—published by 
Business Directories, Limited, 166, Fleet-street, London, 
E.C., price 25s. The 1915 edition, the size of which, as 
compared with that of the 1914 volume, has been but 
very little decreased owing to the war, in spite of the 
omission of the lists dealing with Austria-Hungary, 
Germany, and Turkey, forms the thirtieth annual issue. 
The book really requires no explanation or recommenda- 
tion from us. It contains between its two covers, first 
of all, the names of some 80,000 firms in the United 
Kingdom with their telegraphic addresses and the tele- 
phone numbers. In the case of the names in the London 
area the ‘“ indicator’ word which the Postmaster-General 
desires should be included in all telegrams sent to the 
Metropolis is added. In Section II. are given lists of 
registered telegraphic addresses arranged alphabetically, 
both for London and the provinces, with the firms to which 
they refer. Section III. contains a list of classified trades 
arranged alphabetically, this list containing some 100,000 
names, while Section [V. comprises alist of cable addresses 
of firms in the British Overseas Dominions and in foreign 
countries. 

THE 1915 edition—the eighteenth annual issue—of the 
Railway Year Book, or ‘* The Whitaker of the Railway 
World,” as it styles itself, has just come to hand. It is 
published at 2s. 6d. net at the office of the Railway Maga- 
zine, 30, Fetter-lane, E.C. In addition to the usual 
features with which our readers are familiar by reason of 
references made to this annual volume in years past, we 
notice certain new features which have been introduced on 
account of the war. Thus the essential facts concerning 
the taking over of most of the railways in this country are 
set out, and a list of the members of the Railway Executive 
Committee are given. Facts concerning the remuneration 
to be given to the railways for the part they are playing 
in the great struggle are also embodied. A list is given of 
the numbers of servants of the various railway companies 
who are now with the colours, and it is interesting to note 
that the numbers mount up to nearly 72,500 men The 
numbers vary from 12,177 from the London and North- 
Western to three in the Isle of Man. There is also a list 
of the ambulance trains which have been equipped by 
the different railways. 








H.M.S. TRIUMPH. 


On Tuesday the British battleship Triumph was 
torpedoed by a submarine off the Gallipoli coast while 
engaged in supporting the Australian and New Zealand 
forces operating on land. She sank in a short time, but 
the majority of the officers and men are reported to be 
saved. The submarine was chased by destroyers and 
other craft until dark, but apparently escaped. 

The Triumph and her sister ship the Swiftsure were 
purchased from Chili in 1903 for the sum of £949,900 each. 
She was designed by Sir E. J. Reed and was built and 
engined by Vickers. Her main armament consisted of 
four 10in. and fourteen 7.5in. guns. She carried about 
3200 tons of armour, of which the amidships belt was Tin. 
thick. Ahead or astern she could fire two 10in. and four 
7.5in. guns, while her broadside consisted of four and 
seven respectively. She carried 86 rounds for each 10in. 
gun and 150 for each 7.5in. Her propelling machinery 
consisted of two sets of triple-expansion engines developing 
a designed horse-power of 14,000, intended to give her a 
speed of 20 knots. The normal coal capacity was 
800 tons and the maximum 2000 tons. At full speed the 
coal consumption averaged 12 to 13 tons per hour. Her 
displacement was 11,800 tons and her normal complement 





700. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


WORK ON THE CLYDE. 


Srr,—In reply to your letter of the 21st inst., asking me jf 
I have any ideas about the real state of affairs in connection 
with labour on the Clyde, I have been carefully thinking over 
the reply during the week-end. It is extremely: diflicult to form 
a correct opinion when one is in the midst of what is happening, 
Any opinion as to the state of affairs varies and is influenced 
greatly by the state of one’s health and how affairs happen to 
be going in the immediate neighbourhood. 

Looking at the question as a whole, I must say that I think 
things are going splendidly. Judging from the Clyde as a whole, 
I think the output has been phenomenal, and judging from our 
own yard, the output has surpassed our most sanguine expecta. 
tions, One would think from some of the Press that we livid 
in an atmosphere of strikes, drunkenness and Advisory Co). 
mittees, but really and truly in the works with which [ have 
the honour to be connected we should not know of these thijjys 
if we did not take in the newspapers. Naturally, there are 
faults, but they should not be taken to represent the whole 
situation, 

One great fault which has not been recognised sufficient|y 
is the following :—At the beginning of the war all the youn ser 
members and the most promising members on the staff at | \,e 
various shipyards enlisted, partly because it was not reali.od 
what would be wanted, and partly due to the Government )\0t 
putting in hand work quickly enough. The situation was larg. ly 
saved in our yard by the head of the firm, on his own resp s1- 
sibility, immediately war was declared, putting in hand jwwo 
war Vv Ils on stock, which kept our staff together. After t)is 
first period of comparative depression there came the rush when 
every yard was worked up to its maximum output. Now, you 
are well aware that to double the number of men without 
increasing the foremen, under managers and general staff in 
proportion, is bound to lead to trouble, and a good deal of the 
slackness of the men, in my opinion, is due to the yards bein: 
under-officered. 

I do, however, feel very strongly that the unions are to blaine 
in not allowing every available man to be employed in the 
present crisis. As an example,-Mr. Weir wrote a letter to the 
Lord Provost showing that there were many lathes idle in 
Glasgow because the A.S.E. would not allow loyal voluntee: 
workers to work them, although these workers were of more 
than average ability, and these lathes were capable of making 
shells ; also while I am writing this letter one of our travelling 
inspectors reports to me that some very important castings 
required by us to complete a war vessel are being delayed waitiny 
for the fettlers. The firm making the castings had tried ty 
employ ordinary labour on cleaning them, but the fettler. 
threatened to go out on strike, declaring it to be a skilled trade, 
thus stopping the delivery of the castings. 

What one must do in the present crisis is not to let a feeling 
of panie influence any actions which may be taken, but every 
thing should be done in a quiet manner continually exertin 
pressure in the required direction. 

May 24th. 





A CLYDESIDE MANAGER. 


KHAKI FOR WORKMEN. 


Sir,—Probably no section of our industrial system possesses 
so fine, intelligent and conscientious a body of young men a 
engineering. They, with few exceptions, want to do their duty, 
and have probably provided more recruits than any other 
industrial section. 

Here is a little personal experience :—One day last week | 
visited a small engineering works to inspect some material 
The firm are sub-contractors for the machining of high-explosive 
There are four lathes, a planer, a miller and a drilling 

that is to say, nearly every machine in the works 
engaged on this work. I believe each of the five men engaged is 
of military age and physically eligible. By clever forethought 
the output from these machines is wonderful, having in view 
that the work has been organised and started within the last 
two months. If any of these five men left the organisation anil 
production would break down. 

The employer told me that, so long as they are on Government 
work, the men stick at nothing, but they have their moments of 
unrest in view of local recruiting efforts, and he is very anxious. 
The same evening I listened to a local recruiting speech. The 
speaker, very much in earnest, read one sentence of Lord 
Kitchener's letter. He did not read the other, which would have 
done something to put the matter right. The substance of 
the speech was: ** Get into khaki to-morrow m rning.” ' 

Why should not these men get into khaki? An_ official 
khaki hat or conspicuous badge would put them right. Workers 
with the larger direct Government contractors are, I under- 
stand, given some such badge and certificate. The number of 
sub-contracting firms is now very large, and in common justice 
to a large section of patriotic and conscientious workers I 
submit some indication, preferably khaki, should be judiciously 
distributed. Even better work will be obtained from such men 
when they know officially that they are doing the right thing. 

May 25th. c PARABOLA, 


shells. 
machine 


BIBLIOGRAPHY OF ENGINEERING LITERATURE. 


Srr,—Many of the lecturers in our engineering colleges and 
schools are for various reasons unable to offer their services 
for fighting purposes, and the several Government Departments 
appear to have no openings as yet for such men, I am writing 
to you to suggest that the engineering colleges could perform 
invaluable service by preparing bibliographies of engineering 
literature. I have in course of preparation such a bibliography, 
in card index form, of the literature of lifting and hauling 
This includes cranes of all kinds, hoists, lifts, con- 
veyors, transporters, cableways, capstans, winders, haulage 
gears and allied subjects. When complete the work will be 
handed over to one of the engineering institutions, and it is 
hoped that we shall be able to make copies for the different 
engineering centres interested in machinery of this kind. 

As it is desired to make the bibliogtaphy a3 complete as 
possible, I shall be grateful to any of your readers for copies 
of papers or for references to papers and articles. The informa- 
tion given on each ecard comprises, subject, title, author, nature 
of contribution, brief summary, source, length of contributions, 
number of arrangement, detail and line drawings, curves and 
half-tones. A sample 6in. by 4in. card is enclosed for your 
inspection, H. H. BrouGuTton. 

The Hollies, Surrenden-road, Brighton, 

May 22nd. 


machinery. 


LEARNED INSTITUTIONS AND ENEMY MEMBERS. 
Srr,—In reference to your leading article in_ this week's 
issue, may I be allowed to state that the Council of this Institu- 
tion removed all known enemy aliens from the list of members in 
October last ? Basitt H. Joy, Secretary. 


The Institution of Automobile Engineers, 





London, May 22nd. 
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RAILWAY MATTERS. 


Devices for warning drivers that a danger signal has 
been passed include some weird and peculiar ideas, 
;iventors having been busily engaged on this problem 





ever since certain disastrous railway accidents, but one | 


of the strangest suggestions we have come across, states 
the Railway News, is one of which particulars have recently 
heen made public. An inclined casing attached to the 
.ignal carries a number of rings, usually held by springs, 
the arrangement being such that while the signal is at 
danger one of the rings is held in position to be caught by 
, hook on the roof of the engine cab. The driver is warned 


heen caught. 

CERTAIN rules apply to the working of trains in foggy 
weather, but signalmen may at times be in doubt as to 
what is foggy weather. The North-Eastern Company, 
some years ago, met this difficulty by providing a lamp in 
. certain position within sight of the signalman, whose 
instructions were that he was to consider the weather 
foggy if he could not see this lamp. From the evidence 
riven by the signalmen in the Smithy Bridge collision 
inquiry it would appear that at each box on the Lancashire 
and Yorkshire system an “ object’? has been named which 
serves the same purpose as the lamp on the North-Eastern. 
\pparently signals are selected for this, and they have 
the advantage that they are equally useful at night as by 
day. 

THERE has been considerable agitation in some of the 
\merican States for what is known as ‘“‘ full-crew ”’ legis- 
lation, the passage of which would lead to the length of 
trains being reduced. The railway interests have been 
active in showing the unreasonableness of this, and it 
seems probable that their opposition will be successful. 


[t is pointed out that such legislation would lead to more | *. lifies th ih 
trains and thus create greater chances for accident, also | S!puhes the plant. 


that the companies have incurred large expenditure in 


| and here is closed by wire gauze. 


building locomotives to draw bigger trains and to provide | 


jong loops and sidings to hold them. Improvements in 
brakes, couplings, &c., have given greater safety in opera- 
tion and made it as safe to work a long train now as a 
shorter train formerly. More trains would call for more 
locomotives and more men and operation costs would 
thereby be unwarrantly increased. 

AN interesting experiment is being tried on the Hudders- 
field Corporation tramway system to prevent corrugation 
of the rails. Mr. R. H. Wilkinson, the general manager 
and engineer, has devised a differential gearing which 
has been fitted to eleven of the Huddersfield cars, his view 
being that by thus endeavouring to eliminate the slip and 
skid of the wheels the cause of the formation of corrugations 
will be removed. These eleven cars are running on a 
section from which the corrugations have been carefully 
ground out. So far sufficient time has not elapsed for any 
definite results to be obtained, but it is stated that the 
indications up to date are of a favourable nature. It had 
been anticipated that the use of differential gears would 
have led to some small reduction in the consumption of 
current, but this economy has not materialised, although, 
on the other hand, there is evidence of a distinct increase 
in the life of tires. 

Tue lighting of railway carriages by oil-gas was intro- 
duced into this country by Julius Pintsch, of Berlin, in 
1873, and eventually it became the standard system on 
not only the railways of Great Britain, but on those of 
North and South America, India, Australasia, and else- 
where. In 1878 an English Company was formed, a 
portion of the capital being held in Germany in payment 
of patent rights. This has now proved an unfortunate 
condition for the company, which, since the war broke out, 
has used every lawful means to get rid of the German 
shareholders. With the consent of the Board of Trade 
the company is going into voluntary liquidation upon a 
resolution passed at an extraordinary general meeting 
on the 11th inst.; the assets of the company will be acquired 
by a new all-British concern—the Patent Lighting Com- 
pany, Limited—and the amount realised for the German- 
held shares will be handed to the Public Trustee. 


A TRANSCONTINENTAL railway extending from Kal- 
goorlie in Western Australia to Port Augusta in South 
Australia, about 1063 miles in length, is under construc- 
tion, and practically one-third has been completed. When 
in operation it will connect the present railways of the 
west with those of South Australia, Victoria, Queensland, 
and New South Wales, to form a route 2500 miles in length. 
It was started at Port Augusta in 1912, and will cost in 
the neighbourhood of £4,800,000. It is of 4ft. 84in. gauge. 
This gauge was also used on the railways of New South 
Wales, but those of Victoria, Queensland, Western Aus- 
tralia, and part of those of South Australia, are of different 
gauges, viz., 5ft. 3in. and 3ft. 6in. respectively. The 
Commonwealth of Australia has under consideration the 
adoption of a standard gauge and may require its railwaye 
to adopt in the near future. The cost of conversion of the 
existing roads from the present to standard gauge is esti- 
mated at £40,000,000. 


THE Boston and Maine Railroad, which has used flashing 
acetylene lamps on signals experimentally for nearly two 
years, now has these lamps in use on about ten miles of 
its line, from Parkway Bridge, Mass., to Reading High- 
lands, on the Portland Division. This is a double-track 
line, and there are thirty-six block sections, a home and 
a distant arm on each post. Both arms have the flash- 
lights, and they flash from 58 to 62 times a minute. The 
signals at interlockings have ordinary steady lights, so 
that enginemen are able quickly to distinguish automatic 
from non-automatic signals. By an automatic regulator 
in the pipe supplying gas to the lamp, the gas is made to 
flow only one-tenth of the time, making each lamp glow, 
for example, one-tenth of a second and then remaining 
dark nine-tenths of a second. The night signals show 
white for proceed, red for stop, and green for caution. 
Steady acetylene lamps have been used on several hundred 
block signals on the Boston and Maine for several years 
past. The Norfolk and Western Railroad has had one 
of the flashlights in use on an automatic signal for the past 
eight months and reports the lamp as‘not very reliable, but 
as costing much less than an oil lamp for the same service. 
On both this railroad and the Boston and Maine Railroad 
enginemen are said to be very pleased with the flashlight. 


| they were tested from time to time in a machine of this | 
kind. The frequency of testing would depend upon the 
| use to which the rope is put and the nature of the exposure | 


“by the rattling of the ring on the cab roof ”’ after it has | has been invented in America for localising punctures in 


| can also be used for blasting in the mines, the usual 
| blasting materials being no longer obtainable at present. 


| ducted along this line to show that a dust cloud can be 


| showed very clearly that sufficient static electricity could 


NOTES AND MEMORANDA. 


A NOVEL use of the aeroplane is under consideration by 
owners of Newfoundland sealing vessels as a result of the 
failure of the seal hunt this year. It is proposed that two 
experienced aviators be engaged to visit the East Coast 
and the Gulf of St. Lawrence, just before the opening of 
next season, to discover the herds. The information thus 
obtained would enable the fleet to sail directly for the 
scene of the hunt instead of spending much time in search- 
ing for the animals. 





AN ingenious little device known as a “ detective ” 


bicycle tires and can also be used on car tires. It is no 
longer required to immerse the inner tube in water, this 
being often very inconvenient or even impossible to carry 
out ; neither is it necessary to remove the tire from the 
wheel, for the small device is run along the surface until 
the leak is found. The device consists of a small metal 
box of suitable shape whose under side embraces the tire 
Radially the box is 
divided into four or more compartments, and in each one 
is a small amount of very light down which the slightest 
wind causes to fly up. When brought upon the leak the 
pressure of the air acts upon the down and this localises 
the leak at once. 


A FirM in Braunfels has patented a process for the 
detinning of tinplate by chlorine in a closed receptacle and 
by removing and excluding all moisture. The process is 
similar to the Goldschmidt process. According to the 
patent, however, the cold obtained by the evaporation of 
liquid chlorine and air is so used as to obviate the employ- 
ment of special cooling apparatus, simple receptacles— 
““ bombs ”’ or eylinders—being used, which are filled with 
liquid chlorine and liquid air, and this considerably 
The influx of the gases, and conse- 
quently the temperature in the detinning kettle, is easily 
regulated. At the present time especially this process is 
of great importance, as the liquid air which is required 


Owing to this difficulty some of the large works are 
planning to lay down plant for liquefying air. Up to the 
present this detinning process has only been used by the 
Vulcan Detinning Company in America. 


THE production of static electricity by friction of pulley 
and belts has been assigned as the cause of recent dust 
explosions. Although experiments have not been con- 


ignited in this manner, a recent experiment at Pittsburgh 


be produced by a very small pulley and shaft to ignite 
gas readily. A milling company in Texas, engaged in 
grinding cotton-seed cake into meal, states that after 
experiencing a series of explosions the insulating of a 
certain grinding machine prevented any repetition of 
previous occurrences. The fact that explosions have been 
known to occur at times when the feed of grinding machines 
was cut off seems to indicate that an unknown factor may 
be the responsible agent. A series of experiments is being 
conducted under the direction of the United States Bureau 
of Mines in order to determine if static electricity can pro- 
duce ignition of the dust while in suspension. <A. pre- 
liminary report on the explosibility of grain dusts has 
already been published by the Bureau. 


A NEw continuous rope-testing machine is being used 
by the Chesebro-Whitman Company, of New York City. 





It consists essentially of a series of four grooved wheels 
which grasp the rope in such a way that for about 8ft. of 
its length it can be subjected to a known tension. The 
grooved wheels are made to revolve by means of an electric 
motor, and the tension in the rope can be regulated by 
means of a lever which acts on a friction brake. The | 
sheave wheels are mounted on a sliding carriage which is 
connected by means of a wire cord, with a weighing device 
that measures the tension on the rope. It is asserted that 
safety would be greatly promoted in using fibre ropes if ! 


that it has had. Generally speaking, it is suggested that 


| it would be advisable to test all such ropes at least once in 





six months, or even each time they are used if the exposure | 
should be such as to affect their condition. A ‘ 100ft. 
fall,” or 400ft. of rope, is tested by this machine in about 
ten minutes at the rate of operation that experience | 


indicates to be best. | 


AccorRDING to a process for nickel plating aluminium, 
described by MM. Canac and Tassilly before the Société 
d’Encouragement pour TIndustrie Nationale, the 
aluminium piece to be plated is passed first through a 
boiling potash bath, then brushed with milk of lime, | 
dipped in a 0.2 per cent. potassium cyanide bath for | 
several minutes, and finally subjected to attack by an | 
iron chloride solution—500 grammes hydrochloric acid, | 
500 grammes water, 2 grammes iron—till the appearance | 
of the aluminium resembles crystallised tin-plate. After | 
each stage in this treatment the work is thoroughly washed | 
in water. The following is found to be a satisfactory | 
nickelling solution :—Water, 1000 c.c.; nickel chloride, | 
50 grammes ; boric acid, 20 grammes, worked at 2.5 volts | 
and 1 ampére per square dem. The deposit obtained is 
matt-grey on leaving the bath, but easily takes a good 
polish under the scratch brush. Above all, it is claimed 
that the coating will stand bending and hammering with- 
out peeling or cracking. The reason for the adherence | 
of the deposit appears to lie in the strong reducing action | 
of the nascent hydrogen evolved when the aluminium is 
plunged in the ferric chloride pickle. Metallic iron is 
deposited on the aluminium, and, though its amount is 
so small—0.25 to 0.5 gramme per square metre—that it | 
cannot form a continuous intermediate deposit, the iron | 
forms with the aluminium a number of tiny couples | 
favouring attack by the acid pickle. The surface of the | 
aluminium is thus very minutely but very completely | 

| 





pitted, so that, besides being deposited on the nearest | 
practicable approach to a chemically pure surface, the 
nickel coating is actually locked or “ rooted’ into every | 
part of the aluminium surface, and it is on this mechanical | 
action that the tenacity of the deposit depends. 


| comprises two Héroult furnaces. 


MISCELLANEA. 


“TI po not think this proposal is feasible,’ says Mr 
Asquith in Parliamentary papers in reply to a suggestion 
by Mr. Wadsworth that he should introduce an emergency 
bill appointing a chief engineer of the Imperial affairs in 
the form of a Minister of Engineering, supported by a 
powerful college or department. 





THe Thames Conservators are proceeding with the 
erection of a gauge weir at Hampton. The position is 
on the site of the existing river weir on the Middlesex 
side of Kent’s Ait. The weir will consist of a gauging 
sill from 59ft. over all and four deep sill sluices, with gauge- 
way and the necessary lifting tackle, ‘together with a 
gauge house containing float, well, antl recording instru- 
ments. The cost of the work will be about £6000, one-half 
of which will be defrayed by the Metropolitan Water 
Board. 


Four new bridges will shortly be constructed across 
the Thames, one at Goring and Streatley, one at Windsor 
—the Albert Bridge—and two at Reading. All these 
bridges are of an interesting character as to construction. 
The Commissioners of Richmond Bridge having been 
assured by experts of the safety of the existing structure, 
have contracted for the entire covering of the bridge at 
its approaches with granite setting at a cost of £3000. 
The work, continuing night and day, is to be accomplished 
in six weeks after the delivery of the granite. 


To meet certain requirements of chemical research it 
is necessary to be able to weigh substances with consider- 
able accuracy in a vacuum and a special balance for this 
purpose, worked electro-magnetically, was described in a 
paper by Dr. J. 8. Anderson, read recently before the 
Faraday Society. The apparatus is essentially a current 
weighing balance reversed, as instead of weights being 
employed, one scalepan is replaced by a coil moving in 
the field of two fixed coils all connected in series and 
carrying an adiustable current. The details of the 
apparatus are worked out with great ingenuity, and a 
solenoid-operated lever is used for releasing and fixing the 
beam of the balance. 


On Friday last the English Coal Conciliation Board, 
after a prolonged conference, agreed to fix the war bonus 
for the Federated area at 15} per cent. on the present rate, 
to date from May 5th. This decision completes the 
negotiations in the various mining districts on the applica- 
tion by the Miners’ Federation for a war bonus of !2 per 
cent. The net result of the agitation is that miners’ 
wages have been raised in South Wales from 60 per cent. 
on the standard of 1879 to 774 per cent., or by 174 per cent. 
on the old standard ; in the federated area from 65 per 
cent. on the standard of 1888 to 90 per cent. on that 
standard, this 25 per cent. being equivalent to 15} per 
cent. on current rates; in Scotland the advance is equal 
to an increase from 75 per cent. on the 1888 standard to 
93} per cent. ; in Northumberland from 50 per cent. to 
63 per cent. on the standard ; and in Durham from 57} 
per cent. to 68? per cent. 


A SERIOUS situation has arisen in Ceylon as the result 
of the restriction of exports of plumbago to foreign coun- 
tries from that Colony, which is the most important source 
of that mineral in the British Empire. The position could 
be remedied if users of plumbago in the United Kingdom 
would agree to buy the whole of their supply from Ceylon 
instead of partly from Ceylon and partly from foreign 
countries as hitherto. To keep the total exports of 
plumbago from Ceylon up to the level of the figures for 
1913 it is necessary that a new market should be found 
for the 174,635 ewt. of the mineral which has previously 
been taken from the Colony by foreign countries, chiefly 
Germany and Belgium. In the same year the United 
Kingdom imported 281,380 ewt. of plumbago from foreign 
countries, and as the demand is not likely to fall off under 
present circumstances, it is clear that the whole of Ceylon’s 
residue of graphite could easily be absorbed by the United 
Kingdom if British buyers would specify the Ceylon instead 


| of the foreign product. 


RECENTLY published statistics relating to the number 


| : 2 
of electric furnaces in Italy up to 1913, show that they are 


in use by four establishments engaged in iron smelting and 
ten in other industries. Of the former, the Dalmiene 
works at Bergamo have doubled their. plant, and their 
output of iron piping is now 30 tons yearly. The plant 
The Tranchi-Griftin 
works at Brescia is considering the introduction of a 
Stassano electric furnace for the production of cast steel. 


| The Darfodelle Ferriere works at Volta has continued the 


production of foundry iron with a 3000 kilowatt Héroult 
furnace; it also produces fine iron, ferro-manganese, 
ferro-silicon, and carbide of calcium with three Keller 
furnaces of 1500 kilowatts capacity, four of 750, and two 
of 75, adapted to each purpose. In the Milan works of 
the Acciaierie Milanesi, two Stassano furnaces are in steady 
operation. At Turin the Fonderie Riunite is obtaining 
good results from the Bassanese furnace, which is of the 
are type like the Stassano. 


TueE Copenhagen correspondent of Electrical Engineering 
writes :—‘‘ It is wrong to say that the industry in Germany 
is disorganised. In my opinion it has never been so 
organised as at present, but the whole organisation has 
been altered to meet the war requirements. The Govern- 
ment has taken over practically the whole supply of brass 
and copper and other metals useful for war purposes. A 
vast number of factories are working day and night on 
Government orders, and, as the German Government pays 
tremendous prices, the firms, having this sort of work, do 
not care for any other. However, in the electrical industry 
there are a large number of small firms, especially down in 
the Thiiringen neighbourhood. Most of these firms have 
no Government work, but they cannot supply the usual 


| accessories because all their stock of metals have been 


taken from them. Therefore they now make lamp- 
holders, lamp sockets, switches, and, in fact, gradually all 
accessories, of brass-covered iron. With their usual 
technical thoroughness and cleverness they have succeeded 
in producing an article of first-class quality. The finished 
article looks exactly like brass, can be polished like brass 
and, I believe, withstands moisture and other rough 
treatment. For a long time the Germans have been using 
insulated iron wires instead of copper wires.” 
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INQUIRIES. 


COTR AND BRAIDING MATTING MACHINES. 
Sir,—We showld be glad to know the makers of machines of the 
kind named above. Cc. B. 
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Our Industrial Army. 


THERE is an essential difference between the war 
which is now rending Europe and any other the 
world has ever known. No longer may the manhood 
of our land depute to purely military forces the 
defence of the realm; this is, as has been stated 
and reiterated, an engineers’ war — everything 
depends upon rapid and efficient production of fighting 
material in immense quantities, and we are therefore 
face to face with the necessity for a dual army, one 
half of which shall take the field, full of fight, and 
braced by the knowledge that it can rely absolutely 
on the continuous supply of an unlimited quantity 
of the necessary munitions, and the other half, a 
no less efficiently organised force, united and strong, 
concentrating its whole energy on production of 
these munitions, so vitally necessary to ultimate 
success. Ships and guns, shells and explosives, 
aeroplanes and submarines must be produced quickly, 
regularly and systematically. It is when we realise 
the difference in the fundamental conditions upon which 
these two forces are based that the extreme necessity 
for radical alteration in the organisation of the new 
industrial army becomes apparent. Our purely 
military forces have the great advantage of long- 
established Army tradition; soldiers on a war 
footing know that personal liberty of the subject 
must go by the board if successful war is to be waged. 
A soldier must not only give up home comforts, 
but he must be prepared to sacrifice everything, 
even to the last and greatest sacrifice any man can 
make, in obedience to the command of those who 
are competent to judge of the necessity for the 
great sacrifice. Mercenary considerations form a very 
small part of his incentive, as has been gloriously 
proved by the raising of a great voluntary army 
of men who, in innumerable cases, have relinquished 
lucrative occupations to don the King’s uniform. 

What, then, of the industrial army which is giving 
so much concern to every thinking man? Are we 
to believe the statements sometimes made that our 
artisans engaged in the manufacture of munitions 
of war are a lower grade of men, self-seeking and 
unpatriotic, mainly concerned in feathering their 
own nests at the expense of their country’s need ? 
Certainly not! It may be granted that our 
brave fellows who have joined the ranks since the 
outbreak of war are the pick and flower of our man- 
hood, prepared for every sacrifice and _ willingly 
subjecting themselves to the necessities of war, and 
that the less patriotic and more selfish members are 
intermingled with those left at home ; but, taken in 
the main, it is safe to say that the men who are still 
wearing civilian clothes are at heart loyal and patriotic 
and compounded of the same elements as those com- 
posing our purely military forces. There is a great 
and vital necessity for less loose talking and more 
clear thinking on this question, to be followed later 
by clean cut and decisive action on the part of a 
strong Government. It is true that the forces of 
labour have in places proved themselves incapable 
of adaptation to the new conditions ; men are hide- 
bound by the rules and laws which have served in 
peace times to regulate and to control industrial 
matters; and yet in spite of this, it is within our 
knowledge that large bodies of men have worked 
since the commencement of the war to the full limit 
of their physical capacity—a fact which will be 
corroborated by many medical men. Compare for 


a moment the conditions under which the industrial 
army is operating with that of the Army proper. 
In the first place, the workmen are fully aware that 
they have the upper hand of their employers because 
of the great dearth of labour and greatly extended 





demand for output. This gives them the power to 
enforce their will in the matter of wages and output, 
by means of their trade unions, and the temptation 
to make inflated wages is a very strong one; it is 
ever present and liable to dominate the greater and 
nobler cause of patriotism. Then they retain their 
personal liberty—no man has been able until quite 
recently to bring any pressure to bear in keeping the 
wasters at work. The Defence of the Realm Act has 
done something to remedy this; but full pockets 
combined with the inevitable weariness which follows 
heavy exertion tempts men to a lowering of their 
better impulses, and a consequent losing of valuable 
time. A third consideration in the problem is the 
undoubted fact that in spite of the known horrors of 
this terrible war the workmen as a whole have enjoyed 
practically complete immunity from personal suffer- 
ing; they have not perhaps properly realised all 
the dreadful possibilities of such a war because they 
are still working along the old accustomed groove. 
In the last place, not the least of the considerations 
is the fact that men with abundant wages are faced 
at every corner with open drink shops. It would 
be idle to deny that the lure of drink is a most serious 
and vital concern to Britain at this juncture ; it is 
always serious, but just now it assumes the propor- 
tions of a national peril. There is nothing to stand 
between the men whose proclivities tend that way 
and their indulgence. They have the means always 
at hand: they experience the physical weariness 
for which their one and only remedy is the fatuous 
aid of the spirit shop. What, then, can we expect 
of human nature as we know it in these circum- 
stances ? What would happen to our regular army 
if subjected to the same temptations ? Suppose for 
a moment that our soldiers knew that they could 
double or treble their wages for the asking, that they 
could frequent the public-house at any and every 
time they wished, and that they had complete 
liberty to come and go as they pleased without 
martial law to protect them from themselves. What 
would the state of our military efficiency be in a 
month or two? No; we assert that our faith in the 
working classes of this country—employers and 
employed alike, for war levels distinctions—is suffi- 
ciently strong to believe that when it is realised, 
really and fully, what the nature of this war is, and 
when organisation of our industrial forces on a 
basis commensurate with the gravity of the situa- 
tion is properly effected, there will be no lack of 
warlike material. But the new industrial army cannot 
be governed in quite the same way as the military 
forces; the men cannot be separated from their 
homes, confined to barracks, subjected to military 
discipline quite in the same way, nor is it necessary 
that they should be. The obvious procedure is to 
reduce or remove the temptations which weaken them, 
if in the considered judgment of the Government this 
is necessary to the successful conduct of the war. 
This is no time for general discussions between the 
Government and more or less interested parties 
whose personal interests may clash with the general 
good ; an autocratic democracy, loyal to King and 
country, composed of the highest and best in the 
land, removed by their qualities far above both 
employer and employed, trade and commerce, must 
guide the country’s actions, and we know that the 
majority of the industrial classes will welcome the 
feeling that a firm hand is on the rein, and that their 
efforts are being directed to the channels leading to 
ultimate success. 


A very wise and sane letter has been addressed to 
Lord Provost Dunlop, President of the Glasgow and 
West of Scotland Armaments Committee, by Mr. 
William Weir, of Messrs. G. and J. Weir, the well- 
known engineers, and is reprinted on page 528 of 
this issue. Mr. Weir is a practical man, of undoubted 
ability, whose own works exhibit a high state of 
efficiency. He is able to judge of the conditions 
after eight months of work on war material, and his 
letter is widely accepted as expressing the feeling 
which is gaining ground in all quarters that there is 
urgent need for fundamental change in conditions. 
He does not reflect upon the patriotism of the men 
—as a whole, the Clyde has done and is doing 
magnificent work—nor of their trade unions; he 
simply states that 90 per cent. of present labour 
troubles are connected with wages, and that restricted 
output and annoying shop regulations are choking 
the channels of industry. He asserts that during 
the last four months 50 per cent. of the time of the 
managing directors of engineering shops has been 
entirely devoted to attending conferences and com- 
promising labour difficulties. It is therefore abun- 
dantly evident that it is time to cease discussion 
and come to business. Munitions we must have, 
and it is no exaggeration to say, as Mr. Weir does, 
that “95 per cent. of the skilled tradesmen of this 
country would be happier and more contented if 
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the conditions under which they work were arbitrarily 
stabilised on a war basis.” He has formulated a 
series of proposals which are, in short, that 
wages shall be crystallised at their present rate 
“during the war” and not subject to change on 
either side; that the trades unions’ organisa- 
tions and employers’ federations shall suspend 
their usual functions for the same period; that 
Munition Committees shall be endowed with full 
and ample powers under the Defence of the Realm 
Act to deal with all works engaged on Government 
contracts, even to the extent of putting them tem- 
porarily or during the period of the war under martial 
law; and that, finally, they shall have the power 
of appointing production managers and of conferring 
industrial decorations as rewards for productive 
efficiency. With most of these proposals, or with 
others on the same lines, we heartily agree, and we 
would add also the desire that the supreme authority, 
the Government itself, strengthened by its coalition 
reconstruction, should keep in view that our Allies 
have used the knife unsparingly to the cancer of 
strong drink, while we allow it to remain a standing 
menace to our welfare. This is no time for playing 
with fire, and if employers are convinced that the 
consumption of drink is going to paralyse munition 
output, their opinion must be accepted and acted 
upon with decision. We cannot shut up our industrial 
army where it will not be subject to the temptation 
to drink, but it is possible to shut up an enemy within 
our walls which may imperil our very existence as a 
nation. 


The Troop Train Disaster. 


Tue remarkable freedom from mishap that has 
attended the movements by rail of our naval and mili- 
tary forces since war began has been destroyed. The 
end came with a climax so sudden, so appalling and 
so sad that we fear the excellent record of the last 
ten months will be forgotten. More than that, the 
Gretna disaster establishes a record in that it is the 
greatest railway accident since communication by 
rail was established. There hasnever beenanything like 
it as regards numbers of casualties in this country 
or the United States, the total in this accident alone 
being as many as those killed in the United Kingdom 
during the last ten years. We doubt, teo, whether 
there has ever been a disaster so full of horrors in the 
United States—there certainly has never been one 
in this country—althcugh in that country there 
have been some terrible consequences from fire 
after collision. Added to the prominence given to 
this disaster by the number of victims and the 
manner in which they were killed, there is the 
pathetic fact of over two hundred gallant Scottish 
Territorials, who were on their way to fight 
for their King and country, in whick work they 
were willing to lay down their lives, dying a 
terrible, unexpected death, with all the agony but 
none of the glory of the trenches; dying, too, in 
their own land and without seeing that foe they were 
so anxious to meet. Yet the glory is still theirs. 
They died on actual duty and therefore in the service 
of their country and with their faces towards the 
enemy. Those, therefore, who have suffered in this 
calamity by injuries or by the loss of loved ones may 
surely find comfort in this thought. 

The pity of it all is that the accident is another of 
those which could so easily have been avoided. Four 
rules—the very essence of simplicity—were neglected. 
Had any one of them been obeyed there is every 
probability that these three hundred casualties would 
not have occurred and the country would have been 
spared this great disaster. Two signalmen, both 
employed at Quintinshill box are concerned. If 
reference be made to the summary on the next page 
of the evidence given at the Board of Trade inquiry, 
it will be seen that had the men changed duty at their 
proper hour of six o'clock instead of at half-past, 
only one of them and not both would have had the 
handling of the various trains. Or had the man who 
gave the train-out-of-section block signal for the 
empty wagon train sent, immediately afterwards, the 
hlocking-back signal the troop train would not have 
been accepted. Or had the lever collar or reminder 
required under the very-much-discussed Rule No. 55 
been used the man would have been warned that 
the local train was there. Lastly, had the signalman 
obeyed the simplest of all rules and looked out of 
his window before accepting the troop train he would 
have seen the local train, as the engine was only 
thirty yards away. The cause of the accident is, 
it will be seen, exceedingly simple, and is another 
unfortunate instance of the failure of the human 
element. The cause and consequences of the disaster 
are not only the subject of inquiry by the Board of 





Trade, but, so far as concerns the death of those who 
were removed alive from the wreck—which occurred 
in Scotland—and subsequently died in England, by 
the Carlisle coroner. The Fiscal for the district is also 
making his inquiries under the Scottish procedure. 
Such being the case it is not desirable to comment too 
freely on the matter. But before saying the few 
further words that appear to us to be called for, we 
would observe that it is our well-considered opinion 
that only a small percentage of the fatalities occurred 
from the subsequent fire, bad though that was. The 
first collision must have killed many in the troop 
train, but the greater number were, we think, killed 
by the down express—not only as a consequence of its 
running into the déhris, but because those who 
alighted from the troop train on the “off” side 
were caught like rats in a trap between the 
troop train and the goods train on the down loop. 
Well-disciplined though our soldiers are, we must 
recognise that the first thing those who were able to 
move would do would be to jump out on to the line. 
These few further words that we would add relate 
to three points—the crossing of the local train on to 
the facing road, the cause of the fire, and the 
remedy against similar failures of duty. 


Under ordinary conditions there would have been 
no necessity for the local train to be put into such a 
position of danger. If the diagram of the lines— 
given on the next page—be studied, it will be seen 
that on each side of the main lines there is a loop. 
These loops were put in about twelve years ago and 
both are signalled as passenger lines to meet the 
very circumstances that arose last Saturday. Un- 
fortunately, the congestion very prevalent over 
most parts of the kingdom necessitated the occupation 
of the down loop by a goods train and of the up loop 
by an empty wagon train. There was thus no alterna- 
tive for the signalman but for the local train to be 
put on the facing road. Gas, needless to say, has 
been ascribed by the daily Press as the cause of the 
fire that broke cut immediately after the second 
collision. This is, however, a charge that cannot be 
sustained. When four big engines get bunched 
together by collision in such a way that, to quote 
from a witness, you cannot tell one from another, and 
they are surrounded by splintered woodwork, 
there is bound to be fire. Undoubtedly the gas in 
the cylinders aided in the conflagation, but the flames 
had already got such a hold that the gas only made 
bad worse. In this connection it may be noted that 
rescue tools and fire extincteurs were carried on the 
trains, and that there were more tools than helpers. 
We may say, in conclusion, that there is a remedy 
against such oversight as happened in this case, and 
that is to track-circuit the lines. Had the up line 
been track-circuited, the signal for the troop train 
could not have been lowered. Such safeguards are, 
however, only used in places where a signalman’s 
view is indifferent. In this case the view could not be 
improved. 





The Electric Ship. 


Ir is some time now since anyone in this country 
said or wrote anything of importance about the 
electric ship. The craze came suddenly and un- 
expectedly and in a like manner it departed. With 
the exception of Mr. Mavor, no one in these islands 
has put the idea to a practical test. Mr. W. P 
Durtnall has, it is true, taken out patents, read 
papers and designed schemes applicable to different 
vessels, but beyond this he has not got very far. 
Here the invention has never been popular. Men with 
big reputations, whose opinions have weight in the 
engineering world, opposed the idea at the outset, 
some maintaining that mechanical gears would do 
quite well all that is required. But the Americans 
are building a very large electric battleship. At 
a recent meeting of the Western Society of Engi- 
neers at Chicago, Mr. W. L. R. Emmett told those 
present that on April 24th orders were placed 
with the American General Electric Company for all 
the plant necessary for the electrical operation of 
the new United States 30,000-ton battleship the 
California, which is to be fitted with two 18,000 
horse-power turbines running at 2200 revolutions 
per minute and four induction driving motors. 
Estimates prepared at the Brooklyn Naval Yard 
show that by the use of the electric drive something 
like £32,000 will be saved on the construction. More- 
over, when travelling at the maximum speed of 22 
knots and at the low speed of 14 knots it is possible, it 
is said, owing apparently to the high load factor under 
both conditions, to maintain approximately a uniform 
steam consumption. The gain in fuel economy alone, 
the designers think, is likely to be enough—perhaps 
more than enough—to make the system a success. 
The high speed at which the turbines are to run 





will, moreover, reduce considerably the size and 
weight of the propelling plant. All these advant.ves 
and others which need not be mentioned have, of 
course, been set forth repeatedly in papers read before 
our own engineering institutions and societies and 
in articles appearing in technical journals. Yet 
engineers on this side of the Atlantic have as good as 
said that to apply the system to large vessels would 
be absurd. One of two things is therefore certain, 
Kither these critics were wrong or the American 
naval authorities are doing something very foolish, 
It may be said that here it was proposed to fit electric 
transmission to vessels like the Mauretania, and ¢|hat 
there is a vast difference between a battleship ani a 
Cunard liner. That is a fact beyond dispute, hut 
it is worth noting that Mr. Emmett, of the General 
Electric Company, who has been largely responsible 
for the development of this idea, holds that the 
system is applicable to large passenger vessels. At 
the time the meeting was held at Chicago the 
Lusitania was afloat and Mr. Emmett said in the 
course of his remarks that if she were re-equipped 
for electric drive there would be a saving of 
something like £30,000 a year on the coal hill, 
In placing the contract for the electrification of 
the California, the American Government was 
apparently influenced very largely by the good resu\ts 
that have been obtained with the United States 
collier Jupiter. Lieutenant 8S. M. Robinson, in a 
paper which he read some little time ago before tlie 
Society of Naval Architects and Marine Engineers 
in New York, was loud in praise of this electric vessel. 
Speaking of economy, he said: “* Mechanical reduc- 
tion gears have been developed to a high degree, and 
it is very probable that in quite a number of cases 
they would be preferable to the electric drive. For 
battleships I do not believe there is any question of 
the relative economy of the two methods—tlie 
electric drive is far superior. The electric reduction 
method possesses two inherent advantages that the 
mechanical method cannot overcome. First, the 
electrical installation uses only one turbine at lower 
power, and, secondly, the induction motors are 
fitted with pole changers which allow the turbine to 
run at normal speed with the ship travelling at low 
speed—in other words, the electric drive permits of 
two speed reductions while the mechanical gives only 
one.” In this paper a great deal of information 
concerning the operation of the Jupiter is given, 
but it must suffice to say here that the fuel con- 
sumption is reported to be 25 per cent. better than 
that of the best of her sister colliers. 

The only conclusion to be drawn from experience 
gained in America is that the electrical and mecha- 
nical methods will in all probability both have fields 
of application. From the standpoint of economical 
cruising, there can be little doubt that electrical 
transmission offers advantages. Furthermore, it 
facilitates reversing, for it is possible by operating a 
simple switch to attain full speed astern without 
any alteration whatever to a standard turbine. For 
fighting ships, at any rate, the American naval 
authorities have apparently satisfied themselves that 
electric transmission is the right thing to use, and no 
doubt our Government: will watch the progress of 
the experiment, for such it must be, with the greatest 
care. The California is a big ship which will take 
some time to build. Until it is completed and tested 
it is unwise to draw rash conclusions, but as the 
Jupiter has proved such a marked success, there 
is, to say the least, a prima facie case for the larger 
vessel, and it would be interesting to see if similar 
good results are obtained on a much larger scale. 
The case for a large Atlantic liner has not yet been 
proved, except on paper. But if Mr. Emmett can 
show sound reasons for his belief that electric trans- 
mission could show advantage on such vessels, we 
hope sincerely that before long he will be able to 
persuade one of the shipping companies to try it. 
It must always be remembered, however, that the 
liner and the warship offer two wholly different 
problems to the engineer. The former travels at 
one speed, her highest, practically always, and is 
but rarely called upon to reverse. The latter, on 
the other hand, has to be able, not only to travel 
for prolonged periods at either full or cruising speed, 
but when manceuvring with other vessels must be 
able to control her speed within fine limits and must 
be able to reverse rapidly either for the purpose of 
taking off her way rapidly or of moving astern. The 
the electric drive is therefore, in any case, more 
suitable for the warship than for the liner, but it 
must add materially to the already very complicated 
plant of a warship’s engine-room, and a very strong 
case indeed will have to be made out in its favour 
before it is likely to be adopted. 
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THE GRETNA RAILWAY ACCIDENT. 


On Saturday morning last, the 22nd inst., there 
occurred at Quintinshill signal-box, about a mile 
north of the Gretna Junction station of the Caledonian 
tuilway, a double collision which resulted in the 
vreatest death-roll from a railway accident on record. 
Ahout 162 people were killed and 200 injured, the 
whole of the fifteen vehicles on one train, four vehicles 
on another, and twelve wagons, were destroyed by 
fire, and four locomotives were very extensively 
damaged. 

We give below a diagram of the lines concerned to 
illustrate the evidence given at the Board of Trade 
inquiry, which fully explains how the accident 
happened. Four trains in particular are named. 
The local was a stopping train from Carlisle to 
Beattock ; the 5.50 was the 11.45 p.m. West Coast 
express from Euston to Edinburgh ; the 6.5 was the 
corresponding train to Glasgow, which left Euston 
at 12 midnight; the troop train was the third of 
four specials and was conveying the A and D com- 
panies of the 1/7th (Leith) Battalion of the Royal 
Scots under Lieut.-Colonel Peebles from Larbert 
cn route for Liverpool. The local train was composed 
of three eight-wheeled coaches and a_ six-wheeled 


fish van, and was drawn by 4-6-0 tender engine | 


No. 907. The 6.5 train consisted, in the following 
order from the engine, of a six-wheeled van, an eight- 
wheeled composite, three twelve-wheeled sleeping 
suloons, and eight eight-wheeled passenger carriages. 
It was drawn by two 4-4-0 tender engines, No. 140 
being the pilot and No. 48 the train engine. The 


troop train was composed of fifteen Great Central | 


passenger carriages, three Caledonian trucks and 
three vans, and was drawn by 4-4-0 tender engine 
No. 121. In view of the question of gas lighting of 
trains, we may say that only four of the 6.5 coaches 
were gas-lighted. These were the leading van and 
three third-class carriages. We do not yet know 
what illuminant was used on the Great Central 
coaches. 


As a result of the fire, all the carriages on 
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John Mechan, the signalman who had been on 
night duty in Quintinshill box, followed. He said 
that the local train arrived at 6.30, and explained how 
it was that he had to shunt it on to the up main line. 
His mate, Tinsley, arrived at 6.32; the reason why 
he was late was that he had made an_ unofficial 
arrangement with Mechan to change duty about 
6.30 instead of at six o’clock. Mechan told Tinsley 
about the empty wagon train, that the troop train 
had passed Beattock at 6.17, where the 6.5 from 
Carlisle was, and about the local train. He then 
handed the box over to Tinsley at 6.35 or 6.36. 
Brakesman Young of the empty wagon train had 
been in the box, but he did not know what for. The 
fireman of the local train had also been and signed 
the train register book under Rule No. 55. He was 
there four or five minutes. The brakesman of the 
goods train also came and was there ten minutes. 
The first alarm Mechan got was the troop train passing 
the box. He was just going home, and he turned and 
asked Tinsley what he had done and where was the 
6.5 from Carlisle. Just then the second collision 
occurred. The last block signal he gave was the 
| acceptance of the 5.50 express from Carlisle at 6.32. 
| Though he replaced the loop points and restored the 
| home signal after the empty wagon train had got 
| 





| inside the up loop, he did not send the out-of-section 
block signal, as Tinsley was at the instrument. The 
reason he did not block back for the local when it 
was shunted was that the empty wagon train was then 
standing at the up home signal and the block instru- 
| ments were at train-on-line for it. Had he given the 
| out-of-section signal for the empty wagon train he 
should have at once followed this by blocking back. 
Asked by Colonel Druitt why he did not complete 
those operations he had commenced, Mechan said that 
his mate had then takencharge. Hedidnot usethelever 
collar ; signalmen rarely used them, as they thought 
blocking back was enough. In reply to the solicitor 
acting for the National Union of Railwaymen, Mechan 
said that the fireman of the local got off the engine 
before it had been shunted. It was usual for brakes- 
men to come to the signal-box to make inquiries as 
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SITE OF THE GRETNA RAILWAY ACCIDENT 


the troop train were destroyed, but the trucks and 
vans in the rear were saved, as in the second collision 
they broke loose from the train and ran back some 


distance. The leading four vehicles on the 6.5 train 


were destroyed by fire. The other nine vehicles | 


were not damaged by the fire and were but little hurt 
by the collision. On the local train two vehicles 


were telescoped. There were goods trains in the 


loops, and twelve wagons of these were destroyed | 
by fire. The line from the south or Carlisle end | 
approaches Quintinshill by a curve of about 80) 
chains radius, which dies out on the north side of | 


the overbridge about 300 yards north of the signal- 


box. Owing to the curve and a low cutting the | 


enginemen on the 6.5 would get but a very short 


view of the obstruction, and the driver of the troop | 


train would not see the local train until he was near 
to the overbridge. The fatalities included seven 
passengers and the sleeping-car attendant on the 
6.5 train and the driver and fireman of the troop 
train. 

The coroner of Carlisle opened on Tuesday his 
inquest on the twenty-one persons who died in or 
on their way to that city. 
tion had been given he adjourned his inquiry until 
Wednesday, the 23rd prox. Colonel Druitt held 
the Board of Trade investigation the same day. This 


was open to the public, and as the evidence tendered | 
fully explained all that happened, we give the follow- | 


ing summary of the leading points : 

After the men in the Gretna Junction and Kirk- 
patrick signal-boxes had given evidence as to their 
respective exchange of block signals with Quintinshill, 
Robert Moss, the driver of the down goods train, who 
testified as to some useful work he did after the colli- 
sions, was called. His fireman disconnected as much of 
the train as he could and the engine drew the wagons 
out of the loop on to the down main line, and the 
driver then backed them down on the main line clear 
of the outlet from the loop. The engine then went 
forward and afterwards backed into the loop again 
and down the loop until the driver got near to the 
fire, on to which he played with water from the tender. 
There was only one bucket, and this proved to be 


insufficient to cope with the fire. Moss said the first | 


engine of the express rose in the air on the top of the 
wreckage, and his opinion was that the live coal from 
the ashpan started the fire. 


After evidence of identifica- | 


| to why they were delayed or to get instructions, and 
the visit of the brakesman of the empty wagon train 
was therefore quite legitimate. James Tinsley, the 
other signalman at Quintinshill, followed, and 
explained that by changing duty at about 6.30 it 
allowed him to come from Gretna on the 6.17 from 
Carlisle when it was going to stop at Quintinshill. 
In order to prevent this irregularity being discovered 
the man going off duty used to make all the block 
entries after 6 a.m. on a piece of paper, and from this 
the other man would enter them into the train register 
when he arrived. When he arrived at the box on 
Saturday morning the local train was already on the 
up line, and his mate told him about the troop train 
|} and the empty wagon train. The first block signal 
for the up line Tinsley sent was the train-entering- 
section signal to Kirkpatrick and the train-out-of- 
section signal to Gretna for the 5.50 from Carlisle. 
The first block signal for the down line was the accept- 
ance of the troop train. He did not “clear” for the 
|empty wagon train, although Mechan said that he 
| (Tinsley) did. The 6.5 train was offered and accepted 
| at 6.42, he received the train-entering-section signal 
| from Gretna and offered it to Kirkpatrick and it was 
accepted at 6.46, and he then lowered all his signals. 
The collision occurred at 6.50. When he went to 
the block instrument to accept the troop train the 
indicator was inthe normal position. He was certain 
that he did not give the train-out-of-section block 
| signal for the empty wagon train. He forgot all about 
| the local train and did not look through the window 
to see if the line were clear. He could see his signals 
| from the levers working them. After the second 
| collision he saw that the down signals were at danger, 
| but he could not say whether he restored them or 
not. He was not accustomed to use the lever collars, 
as he relied on the blocking-back signal. Answering 
| Mr. Lightfoot (for the National Union of Railwaymen), 
| Tinsley said that not a minute elapsed between the 
| two collisions ; there was not time to do anything 
| effective to stop the 6.5 train. The empty wagon 
| train stood in front of his box, and it would slightly 
| prevent his seeing the local train. It was he, and not 
‘ Mechan, who gave the local train fireman the register 
to sign. 

Mechan, recalled, said that he threw the distant 
to danger. He did this when he asked Tinsley where 
the 6.5 train was, but he could not say if he also 
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restored the home signal. He was certain that he did 
not give the train-out-of-section signal for the empty 
wagon train, nor did he hear it. 

After the brakesman of the goods train had testified 
that the fire started immediately after the collisions 
and spread very rapidly, James Wallace, the driver 
of the local train, went into the witness chair. After 
reciting how he was shunted on to the up line, he said 
that the fireman called his attention to the up home 
signal being “‘ off.” He looked up and saw the troop 
train. He and his mate jumped off the footplate, the 
latter on the up side. He got off on the down side 
and went through the wagons on the down loop. 
Remembering just then that the 6.5 was due and seeing 
soldiers on the down line, he went back to warn them, 
but the train arrived just then. In the first collision 
the troop train was practically wrecked, all but the 
last coach. He noticed fire in the middle of the troop 
train, so he used the extincteurs off the 6.5 train and 
his own. These subdued the fire but did not extin- 
guish it. He thought it was the gas which started it, 
as it was practically impossible, from the way the 
engines were lying, for it to be started from the engine 
fires. It was not a fierce flame. While attempting 
to put out the fire explosions kept occurring and metal 
caps were flying. It was about ten minutes after 
the collision when he went for the extincteurs. They 
got all the salvage tools out of the brake vans and 
others from the trucks in the rear of the troop train. 
He did not think that if there had been more tools 
the number of men saved would have been any greater. 
It was want of water that was most felt. The 6.5 train 
must have killed a lot of men. 

There was nothing of interest in the evidence of 
the guard of the troop train. He was badly hurt and 
his memory was affected. He remembered seeing a 
flame about two yards high rising from the wreckage. 
It was apparently under pressure. The driver of the 
empty wagon train did not see any flames that were 
under pressure ; they were all apparently from the 
débris. His fireman said that he noticed the fire 
about fifteen minutes after the collision ; it was in 
the centre of the débris where the engines were. The 
fireman of the local explained how he went to the box, 
and admitted that he ought to have seen that the 
collar was on the lever ; whilst the guard testified as to 
his running towards the 6.5 to stop it. Afterwards 
he went on to Gretna and gave information as to what 
had happened. He got back to the scene of the 
accident in half an hour and the fire was burning 
fiercely then. It was underneath and all round the 
engines, which were covered with débris. 

Johnson, the driver of the train engine of the 
express, said that he saw a man signalling to him 
when near the home signal and applied the brake 
fully, but could not pull up. He heard several explo- 
sions. After the collision he and his fireman went 
to release the driver of the pilot engine. The latter 
was buried in coal and so badly hurt that he could not 
attend the inquiry. The firemen on the two engines 
of the express, the guard and a sleeping car attendant 
also gave evidence. Lieutenant J. C. Brown, who was 
riding in the troop train, testified as to an ample 
supply of tools, and the inquiry closed with the 
evidence of Mr. Robert Killin, assistant superintendent 
of the line, as to the actions that the signalmen should 
have taken with the various trains. 








LIGHT CONTROL FOR ELECTRICAL 
APPLIANCES. 


Wits the aid of selenium cells and a specially designed 
steering gear a student of electrical engineering at the 
Purdue University, Lafayette, has succeeded in steering 
a small electric truck by simply holding a small hand flash 
lamp in front of it. At a recent public demonstration the 
inventor caused his truck, which is really a small box 
mounted on three wheels, to follow him about the plat- 
form, turning corners and avoiding chairs with no other 
control beyond the beam of light emanating from the 
electric flash lamp, and by reversing the motor connections 
the truck was made to back away from the light. On 
turning the light away from the lenses in front of the truck 
the mechanism was immediately brought to a standstill. 
Behind the two lenses in front of the truck are the selenium 
cells, and these control a relay and two steering magnets 
at the rear of the truck. When both cells are illuminated 
equally the truck travels in a straight line, but if the light 
is applied to one lens only the truck turns and follows the 
light. Power for working the driving motor is derived 
from accumulators. 

The inventor seems to think that torpedoes and sub- 
marines could be equipped with mechanism of this kind, 
the idea being that battleships showing searchlights would 
be followed automatically. The inventor has also shown 
that the apparatus can be used for ringing bells, extin- 
guishing lights, and for firing revolvers. He has made a 
“thief catcher”? on this principle, and this was also 
exhibited at the time of the demonstration to which we 
have referred. The slightest light from a lamp caused a 
bell to ring and a revolver tobefired. Moreover, a flash- 
light powder was ignited, the object of this being to take 
the burglar’s photograph. It has been suggested that the 
directive mechanism might be made to direct a shot, thus 
leaving the robber no chance of escape. 








Durine the year ended June 30th last there was a 
decrease of 13,619,164 dols. in the receipts of all the 
railways in Canada, accompanied by a decrease of 
3,036,431 dols. in expenditure. The ratio of expenditure 
to receipts was 73.6 per cent., as against 70.9 per cent. 
in the previous year. 
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A ROUGHING FILTRATION PLANT. 





OnE of the greatest objections to slow-sand filter beds 
when they are used to treat water containing an abnormal 
amount of matter in suspension, is that they become choked 
so rapidly that continuous attention has to be given to 
scraping them and to washing the sand. This entails 
much labour and waste of water, and causes irregular 
working and therefore deterioration in the quality of the 
filtered water. A slow-sand bed only reaches its highest 
efficiency when its surface is so covered with accumulated 


impurities that the interstices between the sand grains | The filters are constructed of ferro-concrete, 


are sufficiently filled effectually to prevent the passage of | contain a bed of specially prepared quartz sand. 
the 


the minute particles of suspended matter and bacteria | 








high winds, rain, frost and other disturbing elements. 
The filtration speed is 4in. per hour. 
reservoirs enters the roughing filter house—Fig. 2—with 
an available head of 45ft. The energy of the water is 
utilised in a turbine for driving, when required, the 
auxiliary machinery in connection with the washing of the 
filters. The tail-race of the turbine is connected to a | 
distributing channel feeding into six Paterson rapid | 
filters, each 16ft. by 8ft. These are designed to rough- 
filter 2,000,000 gallons of water per day, although 
when this class of plant is used by itself for filtering | 
these units are rated at only half this capacity. 


filtered water is drawn off from bed through a 


| 
| 
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which would otherwise have free passage through them. 
It is, however, to be noted that from the time the bed is 
‘ripe’ and giving the best results the output rapidly 
diminishes, and it is necessary, when otherwise the results 
are quite desirable from the point of view of filtration 
alone, to interrupt the working of the bed and pare off 
the top layers which are the effective filtering medium. 
It is then generally found necessary, when starting the 
bed again after scraping, to run the water through the 
filter bed to waste for a lengthy period in order to permit 
of further accumulation of the impurities before the filtrate 
is of sufficient purity to allow it to pass into the mains. 
Where the water supply to slow-sand beds contains a 
large amount of matter in suspension the rapidity with 
which the beds choke up makes it practically impossible 
to run for longer periods than seven to ten days, and 
entails grave anxiety on the waterworks engineers respon- 
sible for the maintenance of a satisfactory supply. This 
difficulty has been overcome by Mr. Robert Askwith, 
M. Inst. C.E., chief engineer of the Weardale and Consett 
Water Company, by the installation of Paterson roughing 
filters for the removal of the great bulk of the suspended 
matter before the water passes to the slow-sand beds. 
The first installation was that at the Smiddy Shaw reser- 
voir, completed in 1912, where during high winds the 
water contained a very large amount of matter in suspen- 
sion as a result of the waves breaking on the banks of the 
reservoir and bottom slopes. Under such conditions 
the slow-sand filter beds became choked with impurities 
in three or four days and were rendered unworkable. 


The state of affairs at these works is clearly illustrated | 


in Fig. 1, where the interruptions in the working of the 
filter beds 1 to 5 are shown diagrammatically. It will 
be seen that in October and November, 1910, each of the 
filter beds had to be stopped and scraped at least once a 
week, but after the Paterson roughing filters were set 
to work in January, 1912, the slow-sand beds ran practi- 
cally continuously throughout the year without interrup- 
tion for cleaning. The star markings indicate the period 
during which the filter beds 1, 2 and 3—which it had been 
impossible to shut down before—were cleansed, to a con- 
siderable depth, of the impurities which had accumulated 
on the beds prior to the installation of the roughing 
filters. Mr. Askwith gives the average number of days 


Paterson Patent 
Strainer System 
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of the water controls the position of a tapered valve 
which regulates the proportion of water by-passed through 
a lime saturator, so that a definite amount of lime water 
is added to varying volumes of water passing through 
the filtration plant. The water so treated passes on to 
the slow-sand beds, and it has been found from analyses 
| made by the consulting chemists of the Weardale and 
| Consett Water Company that while before treatment 
the natural water has this plumbo-solvent tendency, 
| it is corrected by the addition of lime, as described 
above. No attempt is made to remove the dark, peaty 
stain of the natural water, for which purpose chemical 
treatment would be necessary, and there is only a slight 
difference between the colour of the water as it enters 
| and as it leaves the plant, the special duty of these roughing 
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Fig. 2—PLAN AND SECTIONS 


' number of gun-metal strainers screwed into a manifold 


pipe system. Owing to the corrosive tendency of the 
water, all the under-drain system is of copper, and the 
strainers are of gun-metal with phosphor bronze screens. 
The filtered water is discharged into an inspection box 
and overflows from this into the filtered water channel. 


| An automatic outlet controller regulates the rate of dis- 


charge of the filtered water into the inspection box, thus 
preventing irregularity in the rate of filtration. 
When the filter bed becomes choked with impurities the 


OF ROUGHING FILTER HOUSE 


filters being to remove the suspended impurities from the 
water and relieve the work for the slow sand filter beds. 

The original installation has since been followed by 
another duplicate plant at the same company’s reservoir 
at Waskerley Park, which is also capable of dealing with 
2,000,000 gallons per day, and which by the courtesy of 
Mr. Robert Askwith we had the opportunity of recently 
inspecting. 








inlet valve is closed and the sand bed is thoroughly agitated | 


with sterilised compressed air. Complete agitation is 
secured by a special arrangement of distributing pipes 
below the filter bed. For three years this installation has 
worked continuously, and the bed has been agitated at 
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Fig. 1—DIAGRAM OF WORKING OF FILTER BEDS 


the slow-sand filter beds worked without cleaning as :— | 


1910, 20 days; 1911, 213 days; and 1912, 180 days, 
while the cost of attending to the filter beds was £390, 
£392, and £199 respectively. This last-mentioned sum 
included the cost of washing the sand beds 1, 2 and 3 to 
a considerable depth from the.impurities that had accu- 
mulated before the installation of the roughing filters, 
so that quite apart from the advantages derived from 
practically an uninterrupted run of 180 days, as compared 
with an average run of 21 days and an occasional run of 


| ing of the complete battery of filters. 


frequent intervals, and during this period there has been 
no indication of deterioration in the efficiency of the 


cleansing process. After agitation with compressed air | 


for two or three minutes, the filtered water is forced 
through the bed in a reverse direction by a centrifugal 
pump driven from the turbine aforementioned. This 


floats the loosened impurities into a central waste gutter | 


and they pass thence to the drain. As each filter can be 
cleansed in ten minutes, an hour is sufficient for the cleans- 
The beneficial 


only three or four days, there is a very considerable saving | results are seen by a reference to the diagram. 


effected by the adoption of the roughing filters. 

From the Smiddy Shaw and Hisehope reservoirs, 
situated almost mid-way between Stanhope and Consett, 
the water is conveyed in cast iron pipes to the existing 
slow-sand beds, which are covered for protection from 


| 


It has been mentioned that the water has a corrosive | 
| tendency. This is corrected by the addition of lime | 


| through the measuring gear provided by the designers. 


| Between the tail-race and the distributing channel of the | 
filters a weir is interposed. A float riding on the surface 


AMERICAN RAILWAY STATISTICS. 


From a semi-official publication entitled ‘‘ Railway 
Statistics of the United States of America,” covering the 
year ending on June 30th, 1914, we have extracted much 
nformation of considerable interest. The volume is 
published by the Bureau of Railway News and Statistics, 
Chicago. 

‘The Railway Dollar: where it came from and where 
it went to,” is the subject of an interesting diagram. This 
shows that of each dollar earned by the railways of the 
| United States 69.13 per cent. was the result of goods 
| traffic, while passenger and mail services provided 27.15 
per cent., the balance of 3.72 per cent. being set down to 

** miscellaneous.’ Of the goods service earnings something 
over a half—35.94 per cent.—was derived from the trans- 
port of the products of mines. The transport of manu- 
factures supplied 10.58 per cent. The products of forests 
and of agriculture supplied almost equal shares, being 
7.66 and 7.43 per cent. respectively. As to where the 
dollars went, we notice that no less than 45.15 per cent. 
of it was absorbed by labour, while dividends and sur- 
| pluses, the ‘‘ capitalist’s’’ share, amounted to but 1.83 
per cent. Interest on funded and unfunded debt took 
| 14.02 per cent. Expenditure on material for way and 
equipment absorbed 15.75 per cent., and on fuel and 
‘locomotive supplies 8.86 per cent. Taxes took 4.6 per 
cent. and losses and damages 2.48 per cent. 

It is, perhaps, not fully realised how well the United 
States are supplied with railways. From the latest avail- 
able complete set of figures—relating to the year 1912— 
we find that in the States there are 249,790 miles of railway, 

| representing 6.9 miles per 100 square miles of territory 
and showing 437 inhabitants per mile of line. In the 
whole of Europe, with its immensely greater population, 
there is actually a smaller railway mileage—212,425 miles 
or 5.6 miles per 100 square miles of territory—so that the 
number of inhabitants served per mile of line is greatly 
in excess of the American figure, being 2,064. 

Of all the ountries in the world Belgium is, or was, 
most thickly provided with railways, having 47.2 miles 
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per 100 square miles of territory. Owing to her dense 
population, however, this represents 1,376 inhabitants 
per mile of line. Luxemburg comes next with 32.5 miles 
and 756 inhabitants. Great Britain and Ireland is third 
with 19.3 miles and 1940 inhabitants. Germany and 
Switzerland have each 18.7 miles of railway per 100 square 
miles of territory, giving respectively 1695 and 1192 
inhabitants per mile of line. 

\s for the total lengths of railway lines in the countries 
of Hurope Germany stands at the top with 38,894 miles, 
although—extraordinary as it may seem to those who 
have been studying the use of railways in the war—she is 
run very close by European Russia, including Finland, 
with 38,563 miles. France is third with 31,145 miles and 
\ustria-Hungary fourth with 28,408. This country has 
23,360 miles. Sixth place falls to Italy with 10,800 miles. 
Of all the countries served by railways the worst provided 
for is Persia. That country possesses but 34 miles, showing 
0.005 mile per 100 square miles of territory and 268,333 
injiabitants per mile of line. 

‘The total length of railway line in the world in 1912 was 
670,538 miles. Of this, 212,493 miles, or less than a third, 
were State-owned. The distribution of this total was as 
follows :—Europe, 31.6 per cent.; America, 51.2 per 
cent.; Asia, 9.9 per cent.; Africa, 4.0 per cent. ; Aus- 
tralia, 3.2 per cent. 

Some idea of how the different countries use their rail- 
ways may be gathered from the statistics showing the 
number of locomotives, passenger coaches and goods 
wagons in use. The United States are easily first as 
regards locomotives and goods wagons, having 64,430 
of the one and 2,304,267, of the other. But as regards 
passenger coaches they have to give place with 52,004 to 
Germany with 79,529, and Great Britain with 72,888. 
We have more goods wagons—780,524—than Germany— 
650,474—but fewer locomotives—22,998 as compared 
with 28,788. Russia has almost as many locomotives as 
we have—20,244—but her passenger cars number only 
22,369, while her goods wagons total 445,014. France 
has 14,087 locomotives, 32,847 passenger coaches and 
391.192 goods wagons. Austria-Hungary has 11,713, 
23,803 and 247,849 of the three classes. 








GAS-FIRED HARDENING AND ANNEALING 
FURNACE. 

A NEW gas-fired furnace for hardening, tempering or 
annealing long metallic bodies, such as axles, gun barrels, 
tubes, connecting-rods, &c. &c., has recently been made 
and supplied to many leading firms by the Monometer 
Manufacturing Company, Limited, Whitehouse-street, 
Aston, Birmingham. As is well known, long metallic 
bodies are peculiarly susceptible to distortion when being 

















Pig. 1—GAS-FIRED HARDENING AND ANNEALING FURNACE 


heated or cooled, and this fact has been sufficient to 
prevent hardening of many such bodies, or in cases where 
hardening has been effected, has rendered subsequent 
grinding necessary. In the patented furnace illustrated 
herewith arrangements have been made which, it is 
claimed, completely eliminate distortion and_ scaling. 
The furnace is so designed that the metallic bodies during 
heating and quenching are suspended in a vertical position, 
and, furthermore, are protected from direct contact with 
the flame. 

Surrounding the body under treatment—for example, 
&@ gun tube—is a protective sleeve A, Fig. 2, upon which 





the flames impinge. The heat is derived from atmos- 
pheric burners B of a special patented construction which, 
it is claimed, combines the advantages of low-pressure 
gas with the intensity of heat hitherto only associated 
with high-pressure gas. These burners are arranged at 
different heights, so that the heat, though intense, is evenly 
distributed throughout the periphery and height of the 
protective tube. The top of the furnace is sealed 
against the ingress of air by the issuing combustion pro- 
ducts, while the bottom of the furnace is closed by a 
movable partition C. After the axle or other body has 
been brought to the desired temperature, it is quenched 
by lowering it into an oil tank D situated immediately 
below the furnace. This quenching tank is mounted on a 
travelling carriage E adapted to run on rails, and is sur- 
rounded by a water jacket F in order to cool and economise 
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Fig. 2—SECTION OF HARDENING AND ANNEALING FURNACE 


the oil. The exclusion of air is completely carried out 
by providing a tube G extending from the bottom of the 
furnace to the top of the quenching tank. 

It is stated by the makers that the process of hardening 
is considerably facilitated by this furnace. Immediately 
the process is complete, the oil quenching tank is run 
along the rails to a convenient point for extracting the 
axle or other body. The measures which the makers have 
adopted are claimed completely to prevent the access 
of oxygen to the metallic body. In fact, the axle, it is 
pointed out, is installed in what is virtually a sealed 
chamber during the heating process. On some tests 
with gun-carriage axles for treating which some of these 
furnaces were supplied, it was found, we are informed, 
that there was no measurable difference in the size and 
shape of the hardened axle-as compared with an untreated 
one, neither was there any sign of scale. 








SHEET METAL DRAWING PRESS. 


We illustrate herewith in Figs. 1 and 2 a new sheet 
metal drawing press which has recently been designed 
and patented by Mr. A. W. Hordern, of Messrs. Hordern 
and Mason, Birmingham. Machines of this class, as was 
made clear in our recent articles on sheet metal working 
machinery, usually consist of three essential parts—a 
moving ram carrying the top die, a moving pressure plate, 
and a stationary table carrying the lower die. The 
pressure plate is essential for drawing flanged work and 
almost equally essential for forming deep cupped work 
even without a flange. It descends in advance of the 
upper die on the ram and holds the blank sheet firmly 
down on the lower die while the ram is doing its work. 
Its function is to prevent the plate puckering and to 
cause the metal to be drawn and not simply pushed into 
the hole in the lower die. 

In the machine illustrated matters have been somewhat 
inverted. The ram carrying the upper die is reciprocated 
in the usual way, by means of a crank shaft and connecting 
rod working through a ball and socket joint on to the ram 
cross-head. The pressure plate, however, is a fixture. 
It is hung adjustably on four stout screws. The table on 
the other hand instead of being fixed is caused to rise and 
fall up to and away from the pressure plate. Motion is 
communicated to the table from a slide working in guides 
on the outside of one leg of the main frame. The top end 
of this slide is coupled to a crank on the end of the overhead 
crank shaft. The lower end is linked to two cross shafts, 
one extending across the front and one across the back 








of the machine. It will be seen that these details con- 
stitute a toggle arrangement. The cross shafts support 
and move the table by means of four pairs of crank arms 
and four connecting rods. These cranks and rods con- 
stitute a secondary toggle arrangement. 

The machine is driven by belt through a friction clutch 
and spur gearing and is provided with the usual fly-wheel 
and control handles. An ejector the height of which is 
adjustable by means of a hand wheel is situated beneath 
the centre of the table and comes into operation on the 
descent of the latter. 

The object of the inversion of the usual practice is to 























Fig. 1—SHEET METAL DRAWING PRESS 


make available for useful work a bigger proportion of the 
total ram stroke than is achieved in the ordinary design, 
and so to make possible the drawing of exceptionally deep 
work on a comparatively small machine. In an ordinary 
machine the pressure plate descends a little in advance of 
the ram, but until it has securely nipped the blank against 
the lower die no drawing can be done. A portion of the 
ram stroke is therefore necessarily wasted. There is, it 
is claimed, less of this waste stroke with the present 
inverted system. We have no doubt this is so, but we 
confess to some difficulty in discovering the kinematical 
explanation of it. We imagine it is due to the improved 

















Fig. 2—SHEET METAL DRAWING PRESS 


proportions made possible by the inversion rather than 
to the mere principle of inversion by itself. 

The idea of making the pressure plate steady and re- 
ciprocating the table is not new. It has been used for 
some years by the Germans who, as is well known, had a 
big share in the world’s market for sheet metal-working 
machinery. Why they should have achieved the position 
they did we cannot quite understand, for their machines, 
so far as we know, showed few points of superiority, and 
at times were distinctly inferior to their British rivais. 
We are in a position to illustrate an instance of the latter 
circumstance. In Fig. 3 we show a German-made press 
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of much the same size and for much the same purpose as 
the British-made one we have described. Here also the 
pressure plate is steady. The table is reciprocated by 
means of large cams on the main crank shaft. The use 
of cams, we may say, has very largely been given up by 
British makers in preference of toggles. The fact that 
cams are used in the German machine shown in Fig. 3 has 
not only resulted in the blocking up of the space beneath 
the table to an inconvenient extent but has led the de- 
signers to place the main crank shaft with its dangerous 
gear wheels very near to the floor level. The back shaft, 
with its belt pulleys, clutch and fly-wheel has had to follow 
suit, with the consequence that the floor space occupied 
by the German machine is nearly four times as great as 
that required for the British. 

Another point of great importance in which the German 
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Fig. 3—GERMAN DRAWING PRESS 


design shows to disadvantage, lies in the fact that the pres- 
sure reaction on the table and the thrust produced by 
the ram are taken on the cam surfaces. The cams and 
cam rollers are, of course, revolving uniformly all the time, 
so that the power absorbed by the friction is great, while 
the wear produced by the excessive friction is bound to 
be a source of trouble. With a toggle action there is no 
question of revolving or moving a surface against the fric- 
tion produced by a heavy working load, for, owing to the 
construction, the toggle links are all but stationary during 
the whole of the period when the drawing pressure is 
being exerted. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Iron Trade Difficulties. 

THE market is a good deal disturbed by the 
news received from various districts of extending labour 
troubles. It is generally agreed that the next few months, 
and possibly the remainder of the year, will prove to be 
one of the most trying experiences in the history of the 
iron trade. There is abundance of work on hand. Some 
makers of pig iron, indeed, are declining any new business 
for delivery before August, and all orders for compara- 
tively early delivery are accepted only conditionally on 
the payment of a substantial premium on current prices. 


Manufactured Iron and Galvanised Sheets. 


Unmarked bars continue to lead the way, the 
standard of the “list” houses of £11 for marked bars 
being still relatively low notwithstanding recent revisions. 
* Crown” bars were on a level with marked bars before 
the last raising of the best iron standard. The upward 
impulse has been strengthened by the action of the “list ”’ 
houses, and there is every likelihood that parity, not com- 
parative but actual, will soon be restored. For South 
Staffordshire merchant bars ironmasters are quoting 
£10 5s. Buyers will not pay such prices except under 
imperative necessity, and business is pretty stagnant. 
A considerable tonnage bought at substantially lower 
prices still remains to be delivered under old contracts. 
Some puddled bars are being sold at £7 5s. to £7 7s. 6d., 
but the trade is cramped, nothing less than £7 10s. being 
entertained by makers who are not under pressure to sell. 
Three-eighths round are quoted at about £11 7s. 6d. 
North Staffs. makers have withdrawn their minimum of 
£10 5s. and now quote £10 10s. per ton. South Staffs. 
hoops are £10 lds. to £11 10s. and slit nail rods £11 per 
ton. Stamping sheets are quoted £12 5s. per ton and 
black plates £14 per ton. Probably not more than a 
third of the productive resources of the galvanised iron 
branch are being utilised. The trade at home as well as 
abroad has shrunk very considerably, consumers refusing 
to pay the high prices. Nobody can afford to sell now 
under £17 10s. for galvanised corrugated sheets f.o.b. 








Liverpool, and some makers quote £19, so that orders 
are being given out only for such supplies as cannot well 
be done without. There has been a heavy falling off in 
the Indian trade. As regards South Africa and Australia, 
it is believed that stocks have been so used up that more 
courageous buying cannot be delayed much longer. 
Quotations for black sheets are on the basis of about 
£10 15s. for doubles. Spelter has taken another bound, 
making the price £72 to £74 per ton delivered in Birming- 
ham. This has administered a check to all kinds of 
galvanised material except that required for Government 
orders. How extraordinary is the ruling price of spelter 
may be gathered from the circumstance that its ordinary 
price is something in the region of £25 per ton, or, during 
January last, £30 per ton. The reason for the rise is, 
of course, that the usual supplies from Belgium and 
Germany, whose smelters used to refine the British 
Colonial product, are now entirely absent. The shortage 
is being made up by the efforts of American smelters, the 
controllers of which are past-masters in the art of squeezing 
the market. Prior to the outbreak of war the United 
States export of domestic spelter was comparatively small. 
The greatest quantity was exported in 1913, when some 
7783 tons were shipped, while in the first six months of 
1914 the quantity was actually under 800 tons. During 
the second half of last year, however, that is to say, since 
the commencement of the war, some 64,000 ons were 
shipped. Meanwhile the remarkable situation prevails 
that the Australian producers of zine concentrates, the 
bulk of which ultimately came to this country vid the 
Continent, in the shape of spelter, are having great difliculty 
at the present time in disposing of even a small portion 
of this product. The Commonwealth Courts have uphel«. 
the contracts made before the war with German refiners, 
and this has occasioned the block. 


Pig Iron. 

Consumers of pig iron are still getting almost all 
the material they want under contracts made in March, 
April or earlier. The bout of active buying which had 
been expected for this date has not yet materialised. 
There is, however, no appreciable weakness in the market 
for pig iron. Makers who are buying ccke are obtaining 
terms a little easier than were expected, but there is a 
marked scarcity of ironstone. Many of the Midland 
furnaces are on slack blast, and although in one or two 
cases the quotation of 68s. 6d. for Northampton grey 
forge iron could have been shaded to-day—Thursday- 
in Birmingham, there were no concessions to be had from 
most of the smelters. These generally quoted 69s. to 
70s. per ton. Derbyshire forge iron was offered at 73s., 
but could have been bought at less. In the higher qualities 
of South Staffs. iron cold-blast sorts have advanced 5s. 
per ton, making the quotation now 140s. per ton. Staffs. 
all-mine hot-air forge iron is quoted 87s. 6d. to 90s. and 
foundry iron 95s. per ton. Lincolnshire forge pig iron 
is quoted 75s. on this market and hematites £6 per ton. 


Steel. 

Preducers in the steel trade have a complete 
ascendancy. Demi-products are coming in from the 
United States with a fair amount of freedom. The 
tendency is all to higher prices. Sheet bars command 
£7 5s. to £7 7s. 6d., which is 5s. to 7s. 6d. per ton below 
the district prices. It is suggestive that home makers 
cannot undertake delivery in less time than the Americans, 
about a month being required in either case. South Wales 
is sending a certain amount of demi-products into this 
district, but Welsh is coming through in the finished 
state to a greater extent than in normal times. Steel 
makers have now to pay £20 per ton—an unprecedented 
figure—for ferro-manganese, a rise of £3 having been 
declared. Rolled steel makers with output to dispose of 
are still getting very substantial premiums. Angles 
continue to be quoted £9 7s. @d. (basis) and joists £9 10s. 
per ton. Large steel bars are £9 10s., small finished ditto 
£10 10s., steel hoops £11, and blooms £14 per ton. 


North Staffordshire Iron and Steel. 


There is great activity in North Staffordshire in 
finished iron and steel, and with depleted staffs of workmen 
ironmasters have great difficulty in filling orders. As 
one ironmaster pertinently put it a few days ago, ** Orders 
are much more plentiful than workers.”’ Prices for manu- 
factured iron are very firm, and although £10 5s. per ton 
for *‘ Crown” bars is being accepted in some quarters, 
the more general quotation is £10 10s. delivered Birming- 
ham, or equal. Iron plates are £11 10s. per ton. There 
is no decline in pig iron values, and the local consumption 
is so great that makers can afford to take a firm attitude 
so far as outside sales are concerned. The steel plants 
are all fully employed, most of them being engaged on 
the output of sheet steel and other war material. Makers 
cannot, indeed, keep pace with the insistent departmental 
demands made upon them. There is a ready market for 
all classes of manufacturing coal. 


Recruits or Munition Workers—Which ? 


This is the problem which just now faces Birming- 
ham works. In every industry the shortage of men is 
acute, and the best of the workers have already gone to 
the colours. Yet the recruiting officers are relentless in 
their efforts to win men, and they take most from the 
workshops. Of course, in all the formal appeals from 
headquarters for recruits it is stipulated that men on 
Government work are not wanted, but Birmingham manu- 
facturers are convinced that the instruction is not observed. 
The irony of the situation is that men are being brought 
back to the factories after having gone through part of 
their training. They and others similarly returned to 
industry receive a shilling a day as soldiers and also their 
ordinary wages! Thus they are paid twice over, and 
they proclaim their favoured position to their workmates, 
who naturally are not disinclined to play a similar part. 


Railway Rolling Stock Output 


The announcement by the Board of Trade that 
the value of railway rolling stock exported in April 
reached £168,544, has come rather as a surprise to the 
Birmingham district, as the trade had been generally 
assumed to be largely engaged upon the production of 





war material. The explanation is, however, that a large 
portion of the railway wagons and carriages shipped 
during April were turned out some time ago, and only 
lately has it been found. possible to obtain freight for them, 
Again, all manufacturers of rolling stock are not, it has 
to be remembered, equally employed on Government 
work. There is still a fair amount of work in hand for 
foreign railways. A large contract for wagons for Indian 
lines which a local firm had in hand is now almost co:- 
pleted. The works in the Birmingham district are now 
nearly all engaged on the output of general service wagons, 
limber wagons, 18 lb. gun equipments, shells, hospital 
trains, and ambulances. Prices for all rolling stock ave 
of necessity just now very high with iron, steel, timber 
and labour at their present values. But there is a co), 

siderable demand for railway wagons for the home mark«t 
if the makers could deal with it. The advance is roug|y 
35 per cent. as compared with pre-war values. It |, 
interesting here to particularise the export figures of 
£136,504 for railway wagons and £32,040 for carriag:- 
exported during April, compared with £352,559) anid 
£72,285 for April, 1914, and £220,815 and £63,911 f01 
April, 1913. For the first four months of the year t\\ 
value of wagons and carriages shipped were respective! 

£577,169 and £228,674, compared with £1,251,338 an | 
£311,415 for the same period of 1914, and £789,173 arc 
£249,995 for 1913. 


War Work. 

There is still a good deal of war work being don 
in Coventry, but the complaint is made that while sony 
works are full up with orders others are slack. The loc:| 
Armaments Output Committee is making inquiries a 
to the unemployed machinery suitable for shells, &c., s\ 
that the War-oftice may have the benefit of all local 
resources. The new Government factory at Langley, 
near Birmingham, which was begun in February, is now 
approaching completion, and the production of munitions 
is already going actively on. The buildings have been 
erected in something like record time, over 25 per cent. o! 
the workmen engaged on the job having consented to thi 
working of overtime. It is anticipated that the work- 
will find employment for between 500 and 600 hands. 


Fuel and Wages. 

Outside the areas where local strikes have been 
in progress consumers seem to have been getting their 
supplies of fuel through rather more freely. . Some 
contraction in the export trade due to the prohibition 
though licences to export to neutral countries are not 
difficult to obtain—and the lessened demand for household 
coals are responsible for the slightly easier conditions. 
Prices are as strong as ever; indeed, are quite likely to 
go higher now that the men’s war “ bonus” has been 
obtained. For the best manufacturing fuel consumers 
are already having to pay more money than has previously 
obtained. Smelters are rather better served as to coke, 
and contracts have been made at rather lower figures 
than ruled during April and the early part of the present 
month. Values, however, still remain extraordinarily 
high, furnace coke being quoted 30s. to 32s. 6d. per ton 
and foundry sorts in proportion. Lronworks coal is 15s. 
to 16s. per ton and rough slack 10s. 6d. to 12s. per ton. 








LANCASHIRE. 
(From our own Correspondents.) 


Mancuester, Thursday. 
No Break for Holidays. 


Tuts district has not, as usual at Whitsuntide, 
been given over to holiday making, and engineers have 
been very busy. Indeed, Monday was not observed at all, 
the men having been working full, and in some cases, 
overtime. Pig iron and steel were very firm, but in other 
respects there was little change. Copper was firmer. 
English tin ingots were higher, but sheet lead was 
unchanged. 


Quotations, 

Pig iron: Lincolnshire No. 3 foundry, 76s.; 
Staffordshire, 74s. 6d.; Northamptonshire, 76s.; Derby- 
shire, 75s.; Middlesbrough, open brands, 74s. to 75s. 
Scotch, nominal: Gartsherrie, 88s.; Glengarnock, 85s.; 
Eglinton, 86s.; Monkland, 85s.; Summerlee, 87s., delivered 
Manchester. West Coast hematite, 107s. 6d.; East Coast 
ditto, 102s. 6d., both f.o.t. Finished iron: Bars, £10 10s.; 
Lancashire hoops, £12 2s. 6d.; Staffordshire ditto, 
£11 17s. 6d.; sheets, £11 10s. to £12. Steel: Bars, £10 5s. 
to £10 15s.; steel hoops, £11 17s. 6d.; boiler plates, £11 5s. 
to £11 10s.; plates for tank, girder, and bridge work, £10 
to £10 10s.; English billets, £8 ; cold-drawn steel, £15 10s. 
to £16. Copper: Sheets, strips, &c., £100 per ton; small 
lots, 124d. per pound; rods, £100 per ton; small lots, 
124d. per pound ; tough ingots, £87 10s.; best selected, 
£88 per ton; copper tubes, 13}d.;  solid-drawn brass 
tubes, 11{d.; brazed brass tubes, 134d.; condenser tubes, 
12jd.; condenser plates, 12}d.; rolled brass, 12d.; brass 
turning rods, ll?d.; copper wire, 12d.; yellow metal 
sheets, Lld.; rods, 10d. per pound. Sheet lead, £26 15s. 
per ton. English tin ingots, £167 10s. Aluminium, £95 
to £100. 


The Lancashire Coal Trade. 


The attendance on the Coal Exchange was 
extremely small and the demand for house coal was on a 
par with the prevailing hot weather. Slack and engine 
fuel was steady and shipping coal continues to enjoy a 
‘“‘ booming ”’ trade. At a meeting of Lancashire colliery pro- 
prietors held in the course of the afternoon, supplementary 
to last week, it was decided to advance the price of house 
coal 3s. 4d. per ton, the advance to date from Thursday, 
May 28th. 


Manchester Electricity Supply. 


The application of the Manchester Corporation 
to the Local Government Board for permission to borrow 
£543,000 for the provision of the first instalment of a new 
electric power station at Barton was the subject of an 
inquiry at the Manchester Town Hall on Friday last by 
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Mr. H. Shelford Bidwell, M. Inst. C.E., one of the Board’s 
inspectors. It will be remembered that in March last the 
Treasury refused its sanction to the raising of the money, 
hut owing to pressure being brought to bear the Local 
(Government Board decided to hear the evidence for and 
against the scheme. In the course of his evidence Mr. 8. L. 
Pearce, M. Inst. C.E., the Corporation electrical engineer, 
emphasised the necessity for commencing work on the 
new station as early as possible owing to the increasing 
demand for current for power purposes. He said that the 
margin of power now available will probably be wholly 
appropriated by December next, and that at the present 
time not less than 40,000,000 units of electricity per year 
are taken by engineering and chemical firms engaged on 
wariaunitions. To this total may be added the 20,000,000 
units taken by the textile firms. In the aggregate, there- 
fore, approximately half of the entire output of the 
Electricity Department is earmarked directly or indirectly 
for Government work, The obligation to supply electricity 
in the area of supply is a statutory obligation, and con- 
sumers are entitled as of right to a supply. In the event 
of the Corporation not being able to carry out their obliga- 
tion substantial penalties are, by Act of Parliament, 
imposed upon the Corporation. The Corporation is not 
entitled to discriminate or make a selection of a con- 
sumer or a class of consumers, and however desirable it 
may be that the Corporation shall give a preference to, 
or conserve its energies to maintain such supplies to 
engineering firms engaged in the manufacture of munitions 
of war, the Corporation cannot in the present state of the 
law relating to electric supply make any such preference. 
If the Board veto this necessary application it was sub- 
mitted that some protection should be given to the Cor- 
poration in order to save it from penalties owing to 
failure to carry out its statutory obligations and duties. 
The only opposition offered to the scheme at the official 
inquiry came from a body known as the Manchester 
Ratepayers’ Association, which contends that the new 
scheme ought not to be prosecuted at the present time. 
It is understood that the Local Government Board will 
vive its decision for or against the scheme at an early date. 


The Labour Problem. 


I understand that owing to the dearth of skilled 
labour in the engineering shops the Government has given 
its sanction to the return of certain men from the ranks 
to their former occupations. The procedure necessary to 
secure the return of engineers for the production of war 
material is as follows :—The employer has to write to the 
men he requires for this class of work and obtain their 
consent to return to the workshop. Having obtained this 
consent the employer has to communicate the fact to the 
War-oftice, which then takes the necessary steps to have 
the men brought back again. The head of one well-known 
local firm has succeeded in this way in securing the return 
of quite a goodly number of skilled tradesmen. The wages 
of engineers at Burnley, Nelson, and Colne are to be 
advanced 3s. per week. Labourers have been awarded 
a war bonus of 2s. per week. 


Manchester Ship Canal. 


The traffic on the Ship Canal continues to grow 
in a very satisfactory manner, thanks in a large measure 
to a remarkable increase in the imports cf cotton from 
America, of which over 462,000 bales have already been 
received this year. The traffic receipts for April amounted 
to over £56,000, an increase of more than £5000 over the 
corresponding month last year, and for the first four 
months of the present year the receipts amounted to 
£202,000, or £10,000 more than the same months of 1914. 


Manchester Water Supply. 


In their annual report the Waterworks Com- 
mittee of the Manchester Corporation states that the con- 
sumption of water during the year has been on the average 
of 44,580,837 gallons perday. Of this quantity 24,533,240 
gallons were obtained from Longendale and 20,047,597 
gailons from Thirlmere. The growth in the demand con- 
tinued as in former years until the outbreak of war, since 
when there has been a material decrease. The net increase 
for the whole year was 476,929 gallons. Work has been 
carried out in connection with the removal of incrustation 
from the interior of the first and second lines of pipes at 
the various syphons on the route of the Thirlmere Aque- 
duct. So far 65 miles of piping has been thus dealt with, 
and a satisfactory increase in the delivery of water has 
resulted. The third line of pipes has now been completed 
and is in use for the supply of water to the city. 


Volunteer Workers. 


I learn with interest that a movement was a 
short time ago started by the engineering and other oftice 
staff of the British Westinghouse Electric and Manufac- 
turing Company, Limited, to express in a practical form 
their patriotic feelings, and it was suggested by them to 
the management of the company that they should under- 
take in their spare time some manual work on munitions 
of war. This offer was accepted by the management, and 
operations were commenced almost immediately. For 
the present each man will work a 5} hours’ shift one night 
per week, commencing at either 6.30 in the evening or 
12 o’clock at night. I hear that approximately 300 staff 
men have already volunteered for work on this basis. 


Barrow-1N-FurRNEss, Thursday. 
Hematites. 


Steadiness is the chief feature of the hematite 
pig iron trade of this district. Makers are experiencing 
a full demand for their iron on local as well as general home 
account, and are doing a good business. The rush of trade 
is not so marked as was the case a short while ago, but 
smelters without exception are well off for orders and are 
sold forward to a large extent. Prices are maintained at 
the same level, with mixed numbers of Bessemer iron at 
114s. per ton net f.o.b., and special brands are at 124s. per 
ton. Warrants are at 95s. per ton net cash. The stores 


of warrant iron represent in the aggregate 2275 tons, or 
6000 tons less than twelve months ago. There are twenty- 
three furnaces in blast, of which fifteen are blowing in 
Cumberland and eight in North Lancashire. 





Iron Ore. 


The demand for iron ore is very brisk, and at 
the mines throughout the district there is marked activity, 
as big an output as possible being maintained. Prices are 
firm, with good average sorts quoted at 25s. to 27s. 6d., 
and the best qualities are at 35s. 6d. per ton net at mines. 
The position at present is that smelters require much 
heavier deliveries of native ore, but a further increased 
output is not likely. The importations of Spanish ore are 
steady, but are not nearly so heavy as was the case a few 
years ago. This ore is quoted at 27s. 6d. to 30s. per ton 
delivered, 


Steel. 

There is activity in many branches of the steel 
trade. Large supplies of material have been dispatched 
from Cumberland to the Continent on war account for 
the Government, but the general demand for commercial 
classes of steel is not particularly good. Increased atten- 
tion is being paid to the output of war material. Prices 
are much the same, with heavy sections of rails at £7 12s. 6d. 
to £7 17s. 6d. per ton, with light rails at £8 12s. 6d. to £9, 
and heavy tram rails at £8 15s. per ton. Hoops are at 
the advanced price of £12 5s. per ton and billets are at 
£7 10s. per ton. Nothing is being done in steel shipbuilding 
material, the mills at Barrow being idle. 


Fuel. 


There is a full demand for coal and good steam 
sorts are at 24s. 6d. per ton delivered. For coke there is a 
keen request, and East Coast qualities are at 30s. to 35s. 
per ton, with Lancashire coke at 25s. per ton delivered. 


The King at Barrow. 


On Friday of last week the King, in continuation 
of his tour of inspection of shipyards and works engaged 
on war munitions, visited Barrow. He arrived early in 
the morning at Furness Abbey and later motored to the 
works of Vickers Limited on Barrow Island. He was 
there met by Mr. James McKechnie, one of the directors, 
who showed him over the works, commencing with the 
engineering and gun shops, boiler shops, submarine fitting 
out departments, &c. Afterwards he proceeded across 
to Walney Island, where he inspected the new airship 
shed, and subsequently visited the shipbuilding side of 
the works, and then went on to the old airship shed along- 
side the Cavendish Dock. One of the features of the 
King’s Visit was that he was introduced to the head fore- 
men over each department, having a few words with each. 
The King was passing from the old airship shed as the men 
from the yard were leaving work. He was most 
enthusiastically cheered. 


Furness Iron Miners. 


The Barrow Hematite Steel Company, Limited, 
has increased the wages of its miners in the Furness 
district. The new rate is 7s. per day for bargain work, 
with 6s. 6d. per day for make up, with 4s. per week as 
war bonus. The enginemen will receive 2s. 6d. per week 
war bonus. At the meeting of the men mention was 
made of the alleged shortage of iron ore, and it was 
suggested that the large banks of ore stored at some of 
the pitmouths should be removed before the men were 
asked to work extra sets. The miners also declared 
their willingness to welcome either miners or quarrymen 
from North Wales into the Furness district so that a 
third shift could be started in some of the mines instead 
of two as at present, and the output thus increased. A 
letter has been received by the representatives of the 
miners from Mr. Myles Kennedy on behalf of the employers 
and the Government Commissioner stating that very 
little time that was avoidable, was lost by the men the 
men generally keeping good time. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The King’s Visit to Tyneside. 


Tue King’s visit to Tyneside was thoroughly 
typical of the manner in which he is endeavouring to do 
everything that lies in his power to stimulate national 
enthusiasm and to induce the country to put its last 
ounce of effort into the struggle. He certainly turned 
every moment of his sojourn upon Tyneside to good 
account, and he was able to see at first hand the manner 
in which the workers are fulfilling their pledge ‘‘ to deliver 
the goods.” No district in Great Britain has done or is 
doing more war work than Tyneside, and it is, indeed, not 
a little fortunate that at this time the shipbuilding trade 
of the North-East Coast should have become so large 
that the yards are equipped for work of every kind, and 
possess staffs of unequalled skill and capacity. In spite, 
however, of the vast output of the Tyneside shipyards 
and of the great arsenal at Elswick, the demands of the 
fighting services continue to outrun the supply, and the 
King’s visit was designed to spur the men to further 
effort. There is still, it is to be feared, a certain section, 
and a considerable section, of the people that has failed 
to understand how vital is the necessity for concentration 
upon the war to the exclusion of all else. Unfortunately, 
many of these indifferent ones are employed in armament 
works of one kind and another. ‘‘ Slackers,’’ who, either 
from intemperance or sheer idleness are content to do less 
than their best are possibly not numerous, but they 
prevent us in many different ways from getting the fullest 
benefit from our mechanical resources. They not only 
do not work themselves, but they frequently prevent 
others from working, and with labour scarcer than it has 
ever been they are able to laugh at authority and go their 
own way. It is hoped that the King’s visit to the yards, 
his expressed gratitude for all that is being done there, 
and his appeal for a common effort for a common purpose, 
will not have been without avail. 


Trade Conditions. 


The principal trades in the North continue to 
work under conditions of extreme pressure. Arrangements 





have been made for extending facilities for output beyond 
even the present unprecedented limit, but some difficulty 
is experienced in acquiring the necessary machinery, and 
until this is forthcoming it is not thought advisable to 
engage additional large numbers of men. Lord Kitchener's 
announcement that 300,000 more men are wanted for 
the formation of new armies is viewed seriously by many 
manufacturers. They had begun to hope that the drain 
on staffs was coming to an end. In every trade the 
shortage of men is acute. The best of the workers had 
gone, and the material which employers are now getting 
furnishes but very inefficient labour. Of course, in all 
the appeals for recruits it is stipulated that men on Govern- 
ment work are not wanted, but at the same time the 
recruiting officers are relentless in their efforts to win 
men. There is no careful or effective discrimination, 
and it cannot be controverted that day after day men from 
works engaged on war material are being taken away to 
the training camps. At the majority of the works on 
the North-East Coast Monday was observed as a holiday. 
In cases where plant needed renovation or repair the 
stoppage was longer, but every effort was made by 
employers to keep the holiday within the narrowest 
limits. As regards the armament firms, the military and 
naval authorities preferred that there should be no inter- 
ruption of work, but despite the appeal of the Armaments 
Committee many Tyneside workers did not present them- 
selves at work on Monday, and some thousands of men 
in the Elswick works abandoned work before noon. The 
iron and steel industries continue to be hard pressed to 
supply all the material required by Government con- 
tractors. Outside this demand there is but small con- 
sumption. France is making heavy calls on the market 
for supplies of many classes of iron and steel, but beyond 
this there is little export business and the trade wants 
little. Manufacturers seem to have been getting their 
supplies of fuel through rather more freely. Some 
contraction in the export trade due to the prohibition 
and the lessened demand for household coals are responsible 
for the slightly easier conditions. The shipbuilding and 
engineering trades are extremely busy. For ordinary 
engineering inquiry is light, but the fact is that such work 
cannot now be undertaken, as nearly every branch is 
converting and directing its energies to the production of 
war munitions. 


Restricted Coal Exports. 


The Governmental restriction on the exportation 
of coal to neutral countries appears increasingly likely to 
hit North Country collieries very hard. This is especially 
true so far as Northumberland is concerned, for the bulk 
of the-coal produced in this county is of the steam variety 
for export purposes. Northumberland supplies many 
of the leading continental railways with their annual fuel 
requirements, and indications are that, unless the policy 
of the authorities is modified, this work is going to be 
much impeded, and serious stoppages will result. As 
matters stand, coals for shipment to neutral countries 
must be licensed by the War Trade Committee, and a week 
ago hopes were entertained, in consequence of assurances 
given by the Coal Export Control Committee, that every- 
thing possible would be done to facilitate shipments to 
bona fide neutrals, thereby placing no obstacle in the way 
of the regular working of collieries. These hopes have 
not been justified, however. Licences are being issued or 
withheld in the most capricious fashion, and the coal 
shipping trade is seriously out of gear. Coalowners and 
the miners’ officials take a serious view of the present 
position. Already several pits in the county are working 
short time, after having had a long spell of full production, 
and doubts are freely expressed as to the justification of 
the extensive restriction which the authorities appear 
desirous of placing on the county’s staple industry. 


Cleveland Iron Trade. 


Although no great amount of business is passing 
in the Cleveland iron trade, there is, on the whole, quite 
an optimistic tone, and the previous signs of depression 
which have at various periods been noticeable, are giving 
place to buoyancy. A matter which promises well is in 
reference to the new arrangements for granting licences 
for the export of foundry iron to neutral countries, and the 
local committee which has the matter in hand can be 
trusted to use every dispatch and do everything necessary 
in the interests of the industry, while at the same time 
protecting the nation’s interests in preventing supplies 
reaching the enemy. The local committee will not deal 
with questions of destination, consignees, and values, but 
will simply certify as to the matter of analysis. Its 
certificates will then have to be submitted to the Tees 
Customs’ Authority, which will need to be satisfied that 
the Government’s conditions as to destination, &c., are 
fulfilled. There is not the least doubt that the new system, 
which obviates the long delay caused by reference to 
London, will facilitate matters very appreciably and thus 
tend to stimulate shipments. The inquiry from abroad 
is decidedly better. Italy’s intervention in the war is 
regarded as very timely and important to the trade. It 
cannot but have an advantageous effect upon the trade, 
for it will permit of the full resumption of business with 
the Peninsula. Italy, of course, has been included in the 
embargo upon the export of Cleveland foundry iron to 
neutral countries. Better shipments are now anticipated, 
and already several cargoes have been arranged. As to 
the trade position generally, the increases in the public 
store have not been so heavy owing in a large measure to 
the fact that a furnace has been taken off Cleveland, thus 
reducing the aggregate make. Higher prices are every- 
where expected in view of the increasing costs of produc- 
tion. The firmness of coke at around 30s. opens up a 
grave prospect, for iron cannot be profitably made with 
coke at such a relatively excessive figure. Makers are 
keeping off the market as long as possible, but contracts 
are running, and already deliveries of iron are being delayed 
owing to shortage of coke. Unless either pig iron values 
advance or coke prices decline a further curtailment of 
the output is inevitable. 


Hematite Pig Iron. 


There is little change of note in the condition of 
the East Coast hematite pig iron trade. On every hand 
there are marked evidences of a brisk state of affairs and 
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a large output is being maintained. A considerable ton- 
nage is required weekly by steel makers in the Cleveland 
district, while good contracts are held for outside con- 
sumers. At the moment business is quiet, but the renewal 
of trade with Italy should certainly prove a stimulus. 
Makers are very irregular in their quotations, for while 
several still quote as high as 105s., others are willing to 
accept 102s. 6d. and even less. 


Iron-making Materials. 


Extreme quietness continues to characterise the 
foreign ore trade. Apart from a few “forced” sales of 
various qualities which have been brought into the Tees, 
there has been little passing. Consumers have no present 
oceasion to enter the market and business languishes 
accordingly. Best Bilbao Rubio of 50 per cent. quality 
ex ship Tees is quoted at 28s., but this is a purely nominal 
figure. Coke is very scarce, and good medium furnace 
kinds are not obtainable below about 30s. per ton delivered 
at the works. 


Manufactured Iron and Steel. 


Conditions in the manufactured iron and steel 
trades continue very much on the lines which have been 
the experience now for many weeks. The demand is 
abnormally active, and even though running at full pres- 
sure night and day the works cannot fully meet require- 
ments. Still, an enormous output is being maintained, 
and if the present amount of production is kept up—as 
no doubt will be the case—in a brief time all cause for 
anxiety as to supplies of material for Government necessi- 
ties will be overcome. It is reported that, in addition to 
home Government orders, large contracts for steel plates, 
wire for entanglements, &c., have been placed in the 
North by the French and Italian Governments. The 
boom in high-speed steel tends to expand, and though 
the output is practically at the maximum and is believed 
to surpass any previous record, it is yet insufficient to 
meet the gross demand, and orders are being turned down. 
The position of bar iron makers continues to improve and 
the cheapest bar iron is now round about £10. The 
following are the principal market quotations :—Common 
iron bars, £10 to £10 2s. 6d.; best bars, £10 7s. 6d. to 
£10 10s.; best best bars, £10 15s. to £10 17s. 6d.; packing 
iron, £7 10s.; iron ship angles, £9 10s.; iron ship plates, 
£9 10s.; iron girder plates, £9; iron ship and girder rivets, 
£11 10s.; steel bars, basic, £9 10s.; steel bars, Siemens, 
£9 10s.; steel ship plates, £9 10s.; steel boiler plates, 
£10 10s.; steel ship angles, £9 5s.; steel sheets, singles, 
£10 15s.; steel sheets, doubles, £11 to £11 2s. 6d.; steel 
joists, £9 7s. 6d.; steel hoops, £9 to £9 2s. 6d.; steel strip, 
£8 10s. to. £8 12s. 6d., all less the usual 2} per cent. Cast 
iron pipes, 1 Jin. to 2}in., £6 10s. to £6 15s.; 3in. to 4in., 
£5 17s. 6d. to £6; Sin. to 8in., £5 l2s. 6d. to £5 15s.; 
10in. to l6in., £5 15s.; 18in. to 24in., £5 15s.; cast iron 
columns, plain, £7 7s. 6d. to £7 12s. 6d.; floor plates, 
£3 10s. to £3 12s. 6d., f.o.r. at makers’ works. 


The Coal Trade. 


Business in the coal market is absolutely lifeless. 
There are practically no buyers, and contractors are press 
ing supplies on the market, but despite low figures indicated 
are totally unable to attract buyers. The course of busi- 
ness has been damped entirely through Government 
interference. Into the reasons for the late restrictions it 
would be impossible to enter, but the simple fact remains 
that a market like that of Northumberland, which was 
active and buoyant and full of strength, so long as it was 
provided with tonnage, was suddenly disturbed and 
weakened by Government regulations. The market, in 
fact, never recovered from the order prohibiting exports 
to Holland. Temporary as this order was, it disturbed the 
balance of trade and prices were barely being maintained 
when the order of May 13th caused more anxiety and con- 
fusion. At a time when things should be brisk, when the 
feeling as to the war is more confident and reassuring, 
turns are uneven, prices are weaker, and collieries are losing 
time. The most unfavourable symptom is a falling off 
in the foreign demand. This can only be explained by 
manufacturers refusing to buy in face of the uncertainty 
as to their purchases being franked by the Government 
Committee. What consumers abroad require are certain 
and regular supplies, and if they cannot secure that 
desideratum here they will go elsewhere. Quotations are 
as follows :—Northumberlands: Best Blyths, 20s. to 
22s.; second Blyths, 18s. to 20s.; unscreened, 18s. to 19s.; 
best smalls, 16s. to 16s. 6d.; households, 22s. 6d.; bunkers, 
18s. to 19s.; Tyne prime steams, 21s. 6d.; Tyne second 
steams, 20s. to 21s.; Tyne special smalls, 17s. 6d. to 18s.; 
ordinary smalls, 14s. 6d. to 15s. Durhams: Best gas, 
22s. to 23s.; second gas, 20s. to 21s.; special Wear gas, 
25s.; smithy, 22s.; coking unscreened, 22s.; coking 
smalls, 20s. to 21s.; ordinary bunkers, 19s.; best bunkers, 
s.; foundry coke, 37s. 6d. to 40s.; furnace coke, 30s. to 
5s.; gas coke, 19s. to 20s. 








LATER. 
Pig Iron Prices. 


- Fluctuations in warrants continue to influence 
Cleveland pig iron quotations to the detriment of legitimate 
business, but the entry of Italy into the war on the side 
of the Triple Entente has strengthened the tone and 
improved the outlook. Licences will not be required for 
exports to Italy, and a good trade with that country is 
expected to develop. The general market quotation for 
No. 3 G.M.B. Cleveland pig iron is 56s. 9d., whilst No. 1 
is 67s. 6d. to 68s.; No. 4 foundry, 65s.; No. 4 forge, 
64s. 6d.; and mottled and white iron each 64s.—all for 
early delivery. The stock of standard iron in the public 
warrant store has increased over the holidays by 2000 
tons, the total now standing at 150,652 tons. 








SHEFFIELD. 
(From our own Correspondent.) 
The Whitsuntide Holiday. 


Tus has been a broken week, almost all the big 
works here having been closed down on Monday and 
Tuesday. 


Naturally the Government would have pre- 





ferred no break at all, but the men are only human, and 
those who are in closest touch with the great armament 
and other steel firms know well enough that the strain of 
the past nine months, with an indefinite continuance of it 
in prospect, renders it practically imperative that such an 
opportunity as Whitsuntide should be utilised for a briet 
rest. The men required it. Even the machinery needed 
it. If the latter could have been thoroughly overhauled 
it would have been an advantage, but the respite was too 
short to allow of more than a rapid examination. That, 
of course, was done, and where alterations or exten- 
sions were in operation the contractors’ men were 
able to push on with the work with more expedition than 
is possible when the machinery is in full swing. In a few 
eases, however, the holiday was confined to one day, 
though there were instances in which it was extended to 
three or four days. But Monday and Tuesday was the 
rule. Whether or not there is anything in the reports of 
munition workers in other places going against the wishes 
of the local committee by taking even a day’s holiday 
I do not know, but there certainly has been no such 
friction here. The men are fully alive to the need of the 
moment—shells—and the manner in which each week 
sees an increase in the output demonstrates the splendid 
response now being made to the efforts of the Government 
to keep the British lines fully equipped. Just a word for 
the men who are engaged in this work. They are not 
called upon to suffer the privations which some—most, 
perhaps—of our brave fellows in the trenches endure, 
but the steel workers employed in connection with the 
furnaces, from which many thousands of tons of metal 
are poured out week by week, will have an exceedingly 
trying time during the summer days ahead of us. The 
heat of July and August occasionally makes it impossible, 
even under normal conditions, to run a full day, but from 
now to the declaration of peace, whenever that may come, 
however high the temperature, they will remain at their 
posts under a pressure greater than anyone could have 
believed possible, and under conditions which no one need 
envy. Wednesday morning found most works in full 
operation again, the majority of the men having shown 
their appreciation of the holiday in the best way by using 
it well and returning to work “fit.” There were no 
railway excursions, but full advantage was taken of the 
moorlands by which Sheffield is surrounded. The miners, 
too, fell in amicably with the idea of a curtailed holiday. 
These men usually “stand” for the greater part of 
Whitsun week, but, with restricted outputs through 
depleted labour staffs, all the coal that can be got is badly 
needed, and the colliery owners and miners’ unions agreed 
upon a couple of days. 


Drink—and the Minority. 


From what one can observe, everything appears 
to be pointing to the probability of some measure being 
adopted very shortly for the registration, if not actual 
mobilisation, of all men able to work in the production 
of munitions, but not, perhaps, fit for active service with 
the colours. The fact is being realised here more than 
ever, and if due importance is given to Lord Kitchener's 
own words to the armament workers, viz., that munitions 
production is as much “ active service ” as are the opera 
tions at the front, then the same importance should be 
placed upon the duty of recruiting for the ranks of labour. 
A step of this kind would remove a burden from the 
shoulders of managements here, and incidentally would 
prevent to some extent the drain upon those departments 
in steel works not directly engaged upon war work. 
What I mean is that, while a considerable amount of 
restriction cannot be avoided, there are important iron 
and steel markets which ought to be, and must be, 
retained, but owing in part to the constant recruiting 
from ordinary works of men urgently required in the 
making of shells, &c., the output of manufactured and 
partly manufactured material from general departments 
is many times less than normal. There is one matter I 
am sorry to have to mention, but I do so in the hope that 
publicity may assist in eradicating a very well-known 
evil. I have written in terms of praise of the majority 
of the workers, but it is of no use concealing the fact 
that a minority is guilty of excessive drinking, to the 
serious detriment of the output. Managements have 
known this for months, but for the sake of peace have 
hesitated to say much about it. The offenders are chiefly 
employed in steel and iron foundries and rolling mills, 
and from what I learn a very considerable amount of 
lost time is resulting. These men are earning more money 
than they have ever before been in the habit of receiving, 
and succumb to the temptation just at the time when they 
should be going on their shift. Some of the trade union 
leaders are very quick at prophesying what would happen 
if the Government placed much further restriction upon 
the sale of drink in the vicinity of these works, but this 
is a very serious matter and a difficulty in the solving 
of which every self-respecting trade unionist and every 
interested person with a spark of patriotism in him should 
assist. The self-indulgence of one drunken worker at 
this time may mean the lives of several men in the trenches, 
and the spread of the habit may imperil the whole cause 
of the Allies. The danger ought to be very carefully 
watched and the absence of any real improvement should 
bring the representatives of employers and men together, 
prepared to take drastic action against the offenders if 
the Government cannot do so. 


Round the Works. 


Suggestions have been made in some quarters 
that manufacturers here are experiencing an improve- 
ment in the movement of. traffic other than war material 
or perishable goods, which, of course, have precedence, 
but I have been unable to ascertain by inquiry where 
such improvement has actually occurred. Evidence 
rather points to matters being even worse. What has 
happened is that manufacturers are taking a more philo- 
sophical view of the position, and delays and disappoint- 
ments which would have caused them in pre-war days 
to fret and fume they now take resignedly. It cannot be 
helped. The railways are first for the transport of troops 
and war munitions and afterwards for general traffic ; 
though it does seem a thousand pities that for this and 
other reasons advantage cannot be taken, to anything 
but a small extent, of the business which oversea markets 





would press upon Sheftield. New orders booked include 





fair tonnages of steel for Tampico, Halifax, Calcutta and 
Natal, machetes for Santos, files for Loanda and Monte 
Video, cutlery for Montreal and Calcutta, hardware fo, 
Singapore, and knives for Lisbon. In addition there 
still continue to come to hand very large orders from 
our Allies, particularly in the way of high-speed and 
other special steels ; indeed, so great are the demanis jn 
this direction that they cannot nearly be met. The heavy 
work being undertaken in Belfast and other Lrish ceri res 
for the Government is calling for very consideralle 
quantities of tools. A few of the ordinary crucible stee| 
makers complain of being short of orders, and file mianu- 
facture appears to be a trifle “* patchy,” although quite 
good on the whole. Makers of agricultural implements 
of various kinds are running at about a fair average jist 
now, but such things as shoes and dies are in good dem::)id, 
and bolts and rivets for naval work are required in far 
greater volume than can be turned out. Some very jig 
inquiries on export account are stated to be about, jut, 
as already explained, few manufacturers can be persui led 
to book much of this business, except for delivery «vite 
late in the year. 


Raw Materials. 


One expects little or no change in the raw mate) ial 
markets in this particular week of the year, and the rule 
has not been broken on the present occasion. A report 
from Manchester on Tuesday that billets had eased off 
a few shillings meets with no confirmation here. So far 
as basic qualities go, the official quotation remains at 
£8 10s. and £9 for soft and hard respectively, but those 
figures must only be taken as nominal, for it is impossi))le 
to buy now under a 10s. premium, £9 being the recognised 
contract price for mild qualities of basic make. There 
seems, unfortunately, too little ground for anticipating 
any easing of this market. Bessemer and Siemens avi 
billets are very firmly maintained at £10 10s. and £11 respev- 
tively as about the bottom figures. As regards hematite 
iron, there are now hopes that steps may be taken ‘v 
relieve the danger of a restricted supply of ore, but here, 
as in other pig iron markets, buying has died right away, 
except for special West Coast irons. For Bessemer mixv«| 
numbers West Coast hematite is quoted £6 to £6 2s 
and East Coast from £5 8s. 6d. to £5 I1s., Shettield deliver, 
in both cases. The licence concessions made by the 
Government with regard to exportation have brightened 1) 
foundry iron. Lincolnshire makers are still keeping 
pretty well off the market, but Derbyshire foundry irou 
is steady at from 71s. to 72s., with forge from Is. to 2s. 
less. A fair quantity of billets continues to dribble in 
from the United States and Canada, but consumers coul! 
do with a very much larger tonnage of them, the shortag: 
placing them in an awkward position at times. Iron ani 
steel hoops have recently been advanced another 20s., 
bringing the current quotation to £12 2s. 6d. 


Fuels. 


The coal market has not yet settled down afte: 
the holiday interruption, but the colliery position con 
tinues to show weakness. At many of the local works 
large stocks were accumulated before the holidays, ani 
at present there are ample supplies at those places. Ship 
ments are not particularly active, and to a very large 
extent this market is dominated by middlemen who ar 
well bought under contract at low rates. The outlook 
is still ‘considered to be uncertain, as the full effect of the 
restriction upon exports has not been felt, and although 
there is a certain amount of forward business being 
arranged, many buyers are still inclined to wait for further 
developments. The market for small fuels keeps fairly 
active, but it is doubtful if the demand is so strong, us 
many works have good stocks on hand. Open market 
orders are not being placed so freely. A number ot 
contracts for slacks expire at the end of June, and there 
are several inquiries in the market for terms of renewal. 
In most cases collieries are quoting advances of from 5s. 6d. 
to 6s. 6d. per ton. Current prices for steam coal are per 
ton at pits as follows :—Best South Yorkshire hards, 
20s. to 203. 6d.; best Derbyshire hards, 19s. 6d. to 20s.; 
second quality, 16s. 6d. to 17s.; steam cobbles, 16s. to 
16s. 6d.; steam nuts, I6s. to 16s. 6d. 








SCOTLAND. 


(From our own Correspondent.) 


Continued Trade Activity and Firm Markets. 


THe general trade position in Scotland is 
unchanged. Business in the heavy trades is particularly 
active and quotations remain firm. The present situation 
is due in the first place, of course, to the extremely heavy 
demand on Government account for materials of all kinds. 
Of late, however, there has been some expansion in ordinary 
business, both for home and foreign consumers, and this 
has tended to aggravate the already heavy pressure at 
the producing factories. Prices, on the whole, both for 
raw and finished materials have been steady during the 
past few weeks. It is anticipated that the easier position 
of coal will relieve the pressure on producers, but it is 
questionable if prices will fall sufficiently low to make much 
impression on the prices of the finished article. Further, 
the present rate of wages and the prices of other raw 
materials are factors which would also require to operate 
before any very appreciable change would be manifest. 
It is possible, however, that prices will remain steady for 
some time to come. Government work seems to be 
unlimited and home business is comparatively good, while 
export comes in with fair regularity, and with Britain and 
America the only suppliers of the world’s needs worth 
mentioning the marvel is that values are not much higher 
than they are. Of course, the tapering off in export busi- 
ness has had not a little to do with the steadiness in 
quotations. Freights, too, are still inclining upwards and 
further advances have been made to certain parts, par- 
ticularly eastern markets. Shipowners have more freight 
tonnage offere 1 tl.em than they are able to carry, and rates, 
therefore, are advancing in accordance with the current 
demand. Business has been interfered with here and 
there by minor stoppages in connection with trade 
demands, but these disturbances have, happily, been 
overcome before conditions became serious, and at the 
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time of writing prodticers in general are .working as 
fully as the supply of labour and raw materials will allow. 


Labour Affairs. 


In connection with the claim for an increase of 
no per cent. on the 1888 basis, which has been made by 
Mr. R. Smillie and Mr. R. Brown on behalf of the National 
Union of Scottish Mineworkers, arrangements have been 
made for a sitting of the Scottish Coal Trade Conciliation 
ourd to take place in the North British Station Hotel, 
(lasgow, on June Ist, to consider the matter. The claim 
represents about 2s. per day, but whatever sum may be 
found due will be granted under deduction of the recent 
increase under the war bonus arrangement. Fully 100,000 
miners are interested in the claim. The claim by steel 
workers in the West of Scotland for a bonus of 5s. per week 
hus been laid before Sheriff A. O. M. Mackenzie, K.C., as 
arbiter. The men claim the bonus because of the increase 
in the cost of living since the war began. The employers, 
who have declined to grant the demand, point out that 
under the sliding scale the men have already been granted 
increases of pay to the extent of about 30 per cent. alto- 
vether since the commencement of the war. A joint com- 
mittee representing the members of eighteen trade unions 
employed in the Seottish railway shops has applied to the 
companies for a conference to consider a claim for an 
advance of 5s. for tradesmen, semi-skilled, and labouring 
workers. Some of the companies have replied, pointing 
out that they are unable to concede a conference, as the 
(overnment Committee responsible for the control of rail- 
ways recently granted a war bonus of 3s. and 2s. to railway- 
mien, Which was extended to the employees in the locomo- 
tive shops. The unions suggested that the claim might 
}e adjudicated upon by Sir George Askwith, but Sir George 
has expressed the opinion that the matter should be 
exhausted locally before being remitted to him, while the 
railway companies hold that, as the lines are at present 
managed by the National Executive, they have no powers 
to negotiate regarding wages. At present the men are 
awaiting a reply from the Glasgow and South-Western 
Railway Company to their request. 


Shipyards and the War. 

In connection with the arrangements by the 
Glasgow and West of Scotland Armaments Committee 
negotiations have been started with three Port-Glasgow 
firms for the transference of their men from mercantile 
to naval work. The firms are stated to be those of Messrs. 
Ferguson Bros., Messrs. Murdock and Murray, and Messrs. 
kk. Duncan and Co. The last-named yard was recently 
taken over by Messrs. Russell and Co., Port-Glasgow. 


Shipping. 

Business in the shipping trade continues fair. 
General exports have improved lately and shipments 
during the past week from Glasgow included textile 
machinery and locomotives for Calcutta, sugar machinery 
for Buenos Aires, and steel lifeboats to Marseilles. Coal 
shipments have been satisfactory and promise to con- 
tinue so. Twenty foreign-owned boats arrived during the 
past week, including eight Norwegian, seven Spanish, 
two Swedish, and one each Greek and Danish. The cargoes 
brought in included five of iron ore and one each sugar 
and timber. Second-hand tonnage is making prices that 
must be rather tempting to owners who build at a low 
figure, and to all appearances values will still go higher. 
Messrs. Maclay and M’Intyre have sold their Dongola to 
a new firm of London owners for about £48,000, a price 
which works out a little over £11 per ton. A busy season 
has been predicted for the port of Archangel, and already 
a number of sailings are announced from the Clyde, but 
meanwhile the arrangements seem to be in the hands of 
shipowners elsewhere. The Russian Government is believed 
to be making strenuous efforts to facilitate good dispatch. 


Timber. 

Conditions in the timber trade are not improving. 
Business continues quiet and inquiries are of no great 
importance. There is a steady outlet for spruce to the 
boxmaking trade, and wagon builders are still responsible 
for a large consumption of American oak planks, all the 
imports, which have been considerable of late, going 
direct into buyers’ yards. Apart from these, however, 
nothing of particular note is being done. Prices, which 
have not moved much recently, continue high, and no 
immediate change is anticipated. Imports mainly con- 
sist of small shipments of spruce. 


Pig Iron. 

The number of furnaces in blast is still seventy- 
two, the same number as in the preceding week and one 
more than at this period in 1914. Consumers are using 
large quantities of ordinary and hematite iron, particularly 
the latter, and outputs are being wholly absorbed with the 
aid of a good shipping demand, despite an absence of new 
business both on home and export account. The price 
of Scotch hematite is round about 107s. 6d. per ton, 
though some makers continue to ask about 2s. 6d. more. 
Business in the Glasgow pig iron warrant market was 
quieter during the past week, but the tone was firmer. 
Though the turnover only amounted to 14,000 tons 
buyers have been more in evidence and Cleveland iron 
closed at 65s. Id. per ton cash buyers, compared with 
63s. 10d. per ton in the preceding week. Warrant stores 
are still on the increase and now stand at 148,428 tons, 
compared with 88,321 tons in the corresponding period 
of 1914, 


Quotations. 

The prices of Scotch makers’ iron are unchanged 
and are as follows :—Monkland, No. 1, 80s. 6d.; No. 3, 
79s.; Govan, No. 1, 79s.; | No. 3, 77s. 6d.; Carnbroe,, 
No. 1, 83s.; No. 8, 7938.; Clyde, No. 1, 85s. 6d.; No. 3, 
80s. 6d.; Gartsherrie, Summerlee, Calder, and Langloan, 
Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock, at Ardrossan, 
No. 1, 86s.; No. 3, 81s.; Eglinton, at Ardrossan or Troon, 
No. 1, 80s.; No. 3, 79s.; Dalmellington, at Ayr, No. 1, 
8ls.; No. 3, 79s.; Shotts, at Leith, No. 1, 85s.; No. 3, 80s.; 
Carron, at Leith, No. 1, 86s.; No. 3, 81s. per ton. 





Finished Iron and Steel. 


There has been no change of importance in the 
steel industry. Considerable pressure exists for delivery 





of sections and light plates for torpedo destroyers and 
similar class of work, but specifications for heavy plates 
for ordinary mercantile work are somewhat scarce. New 
business in the home market is slow, while the export 
demand is quiet. Prices remain about last week’s level. 
Black sheet makers have a fair number of orders for the 
heavy gauges for home delivery, and a good business is 
also being done with France. No improvement, however, 
can be reported in the demand for the thin gauges, require- 
ments of which are light owing to the scarcity of orders 
for galvanised sheets, which are affected by the small 
supplies and high price of spelter. The position in the 
malleable iron trade is unchanged. The demand for 
hoops and strips is not very satisfactory, but orders for 
iron and steel bars are plentiful and the works are well 
employed. Export business in the wrought iron and steel 
trade is slow and producers are engaged principally in 
the fulfilment of home orders, which continue to provide 
a good deal of employment for the plants in operation. 


The Coal Trade. 


The easier conditions which became apparent 
in the coal trade a week or two ago are still apparent, and 
it looks as if sales would for some time favour buyers. 
The home industrial-demand is still fairly heavy, but the 
export inquiry, principally from France and Italy, has 


fallen off, while the necessity of procuring licences is hinder-. 


ing the freedom of export business. Business in splints 
is slack meantime and prices are easier, while ells are quiet, 
and collieries appear inclined to make concessions in order 
to induce business. Among round coal sorts navigations 
are best placed and fair bookings are reported. Smalls 
are in good demand for home delivery and values remain 
comparatively firm. The aggregate shipments from Scot- 
tish ports during the past week amounted to 224,264 tons, 
compared with 221,662 in the preceding week and 345,644 
tons in the corresponding week of last year. Ell coal is 
quoted f.o.b. at Glasgow 18s.; splint, 18s. to 25s.; navi- 
gations, 22s. to 23s.; steams, 15s. to 17s. 6d.; treble nuts, 
17s. 6d. to 18s. 3d.; doubles, 18s. to 18s. 6d.; singles, 
17s. 9d. to 18s.; best screened navigation coal, f.o.b. at 
Methil or Burntisland, 24s. to 25s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Coal trade conditions have been very unsettled 
during the past week or so. The export licence question, 
the holidays, the entry of Italy into the sphere of war, 
have all contributed towards a disturbing influence upon 
the market, so that business for prompt and forward 
loading has been difficult in the extreme. In a sense the 
approach of the holidays was regarded as a good thing 
in that it would afford time for the granting of licences 
and for exporters to get over the first shock caused by the 
new conditions. Even then the position is not improved 
so far as fresh business is concerned. Colliery salesmen 
are awkwardly situated when it comes to quoting for 
business even some time ahead, where exporters want to 
buy subject to the licence being obtained. The actual 
date of shipment is a very important factor in fixing the 
price, and delay in the receipt of the licence may very 
easily place collieries in difficulties. Everything is, how- 
ever, apparently being done to minimise delay, and 
applicants for licences are urged to take care and state in 
all applications whether the coal proposed to be shipped 
is (a) anthracite, (b) steam, (c) gas, (d) household, (e) other 
sorts, and also whether it is small, unscreened or large. 
As regards bunker coal, it is understood that arrangements 
have been made whereby British steamers will be given 
permission to carry sufficient bunker coal to carry them 
to a second port, but this permission will not apply in 
all cases to neutral vessels. Naturally there has been very 
little activity either before or after the holidays, and events 
concerning Italy have been very closely watched. Sellers 
were not prepared to quote ahead, expecting that if Italy 
came in on the side of the Allies the demand for coal 
would send up values. On the other hand, participation 
by Italy in the war means that the necessity for exporters 
to obtain licences for shipment to Italy is done away with. 
The demands of the Italian Government are, however, 
likely to be so heavy that the ordinary exporter will in 
all probability be unable to ship much, as in the first place 
requirements of Italy for ordinary industrial purposes 
are likely to be curtailed, while, in the second place, the 
quantity of coal likely to be obtainable by exporters is 
practically certain to be cut down. Altogether Italy took 
from the United Kingdom last year 8,000,000 tons of 
coal, and of this about 5,000,000 was drawn from South 
Wales. The Italian State railways and navy take about 
3,000,000 tons a year, but during the past three months 
the authorities have not been lifting much of their contract 
quantities, for the reason that the demands of the British 
Government and the French Government have been so 
heavy that the coals could not be spared. The Italian 
Government authorities therefore turned to America for 
supplies, and up to a month or so ago it was reported that 
the quantity of American coal bought was 600,000 tons, 
but there is reason to believe that the figure now is 
nearer 1,000,000 tons. At the request of the Government 
the Conciliation Board for this district declared Whit- 
Monday only as the holiday in the coalfield, instead of 
three days as in normal times, and impressed upon the 
workmen the necessity and urgency of coal supplies, but. in 
spite of all the pleading, the return of miners on Tuesday 
morning was extremely bad throughout the whole coalfield. 


Foreign Exports. 


Shipments to foreign destinations from South 
Wales ports last week showed no more cause for satisfaction 
than those of the previous week. The total dispatch 
from Cardiff, Newport, Swansea and Port Talbot, according 
to the returns, which do not include the figures relating 
to shipments on behalf of the Allied Governments, was 
351,417 tons, as against 537,901 tons in the corresponding 
period of last year, the decrease being 186,484 tons. 
Cardiff sent away 200,000 tons odd, or 162,500 tons less 
than twelve months ago, the chief ports being Bizerta 





19,152 tons, Marseilles 15,280 tons, and St. Nazaire 
14,024 tons. Newport did well with 85,855 tons, which 
was an improvement by close on 3500 tons on the quantity 
shipped at the corresponding period of last year. Buenos 
Aires took 11,888 tons and Marseilles 11,500 tons odd. 
The total shipments from Swansea were 38,986 tons, 
which was a falling off of 23,678 tons on the quantity 
twelve months ago. Port Talbot also did badly with 
only 25,647 tons, almost all of which went to French ports. 


Labour Items. 


There has been no very material or unexpected 
development on the labour side of affairs this week. 
Naturally there has been a good deal of dissatisfaction 
expressed at the attitude of the miners in refusing to 
curtail their holidays as requested, but although the 
miners’ leaders informed the men that they would be 
disloyal to their organisation if they did not return to 
work on Tuesday morning, it is not likely that the Miners’ 
Federation officials will do anything more to bring about 
a better state of discipline among their members. The 
Executive Council of the South Wales Miners’ Federation 
on Saturday expressed its indignation at the action of 
certain employers,: who, it was stated, are depriving 
workmen upon light employment and in receipt of partial 
compensation of any benefit from the 17} per cent. war 
bonus. This matter is to be raised at the next Conciliation 
Board meeting. The Council has also been proceeding 
with its preparations for meeting the owners on the 
question of the revised agreement. The coalowners 
have agreed to give the enginemen and stokers the same 
bonus of 174 per cent. as was awarded by Lord St. Aldwyn 
to the miners, and this advance dates from May 3rd last. 
The Council of the South Wales and Monmouthshire 
Association of Colliery Enginemen and Stokers on Saturday 
discussed the position of that organisation with regard 
to the new coalfield agreement, and it was decided to 
convene a conference for June 10th, when the delegates 
will be asked to consider the two following alternatives :— 
(1) To agree to be included in the agreement without 
representation on the Joint Board ; (2) that an endeavour 
be made to obtain a Joint Board of enginemen and coal- 
owners. Something quite novel in the “ strike” line has 
arisen in the Swansea district. The officials of the Dockers’ 
Union have been successful in getting substantial increases 
in the wages of the members, but they are themselves 
unable to obtain the same consideration for themselves, 
and therefore they have adopted the réle so frequently 
taken by the rank and file, viz., tendered notices to resign. 
At the triennial conference of the Dockers’ Union at 
Swansea last year applications were submitted by the 
ofticials of what is known as the Dockers’ and Tin-platers’ 
Districts, but these were not granted. About three months 
ago, when the dockers at Swansea sought for advanced 
rates of pay owing to increased cost of living, the officials 
sought from the men similar treatment, but the reply 
was that such a matter could only be considered at a full 
meeting of the Executive Committee. The Executive 
Committee met and decided that the increase asked for 
could not be given for the reason that salaries of district 
officials had been fixed at the triennial meeting. The 
officials, however, have got tired of the whole business, 
and to show their protest have tendered notices to resign, 
which take effect on Saturday. The officials are Alderman 
Thomas Merrells, district secretary ; Mr. Jonah Charles, 
assistant district secretary; Mr. Wm. Pugh, district 
secretary to the Tin-platers’ section; and Mr. D. W. 
Hughes and Mr. J. Branches, his assistants. 


Current Business. 


Operations on the market during the past week 
have been very few and difficult. Holiday conditions 
have prevailed, and in most cases buyers had completed 
arrangements before their vacation for their requirements 
immediately following. What values are exactly it is 
difficult as yet to state, as business has not been properly 
resumed, and few sellers are prepared to name any definite 
quotations. The shortage in production, the demands 
of the Admiralty and the Allies is calculated to give a 
decidedly improving tone to the market, but at the time 
of writing quotations are purely nominal at about the 
figures ruling before the holidays. Small coals are very 
steady, as is invariably the case round about holiday 
periods, and best bunkers have been sold at 22s. Quite 
a substantial number of vessels with pitwood cargoes 
arrived over last week-end, and although quotations 
range about 32s. to 32s. 6d., the market is likely to ease 
in consequence of the heavy supplies. 


LATER. 


The market is very slow to settle down. Reports from 
the collieries show that on Tuesday outputs were in most 
cases not more than 25 per cent. of normal times, while 
on Wednesday the return of the men to work was on the 
whole very unsatisfactory. In some instances, which 
were quite exceptional, colliery salesmen expected that 
production would run to 75 per cent., but on the whole 
it will be surprising if the average works out at more than 
50 per cent. Under these circumstances the Admiralty 
authorities are keeping a very tight hand on all coals 
which are of use to them. It is certain that coal supplies 
available this week will not be sufficient to meet the require- 
ments of the Admiralty, our Allies, and the calls of private 
contractors, so that colliery salesmen will have none to 
spare for sale on the market. The Italian State Railway 
authorities are trying to get supplies under their contracts, 
but it is doubtful whether the Admiralty authorities wiil 
be able to release much for them. Official notification 
has now been received that there is now no necessity for 
exporters to obtain licences for export of coal to Italy. 
So far as values are concerned, these are still very un- 
settled. All Admiralty qualities are quite out of the 
market, while for lower grades, including all leading 
Monmouthshires, the figure generally indicated is about 
35s. Tonnage in dock is below the average, and there is 
every prospect of both coals and outward freights harden- 
ing in the near future, although for the time being the 
upward movement in freight rates is held in check on 
account of the difficulty of securing coals. Smalls continue 
firm on the basis of 22s. for best bunkers and 21s. 6d. for 
seconds, patent fuel and coke being unchanged. Pitwood 
keeps between 32s. and 33s. The inquiry on the market 
all round is generally slow to open out. 
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Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 34s. to 35s.; ordinaries, 
33s. to 34s.; best drys, 35s. to 36s.; ordinary drys, 30s. to 
32s.; best bunker smalls, 21s. 6d. to 22s.; best ordinaries, 
2Is. to 21s. 6d.; cargo smalls, 18s. to 19s.; inferiors, 17s. 
to 18s.; washed smalls, 22s. to 22s. 6d.; best Monmouth- 
shire black vein large, 33s. 6d. to 34s. 6d.; ordinary 
Western Valleys, 32s. to 33s.; best Eastern Valleys, 31s. 
to 32s.; seconds Eastern Valleys, 29s. to 30s. Bituminous 
coal: Best households, 29s. to 30s.; good households, 
27s. to 28s.; No. 3 Rhondda large, 29s. to 30s.; smalls, 
23s. to 24s.; No. 2 Rhondda large, 25s. to 27s.;_ through, 
23s. to 24s.; smalls, 20s. to 21s.; best washed nuts, 27s. 6d. 
to 30s.; seconds, 25s. to 27s.; best washed peas, 25s. to 
27s.; seconds, 22s. to 24s. Patent fuel, 35s. to 37s. 6d. 
Coke: Special foundry, 43s. to 45s.; good foundry, 38s. 
to 40s.; furnace, 30s. to 32s. Pitwood ex ship, 32s. 6d. 
to 33s. 











Newport (Mon.). 


The market has been slow to get back to normal 
conditions. The tonnage position is fairly satisfactory, 
but the supply of coals is short and far below what was 
expected owing to so many collieries being idle on Tuesday, 
while the number of workmen at the other pits who 
refrained from resuming work was so big that production 
has been very low. Nominally values are much about 
the same as a week ago, although very little business is 
passing, as collieries have no supplies to spare. Approxi- 
mate prices : Steam coal: Best Newport black vein large, 
33s. 6d. to 34s. 6d.; Westesn Valleys, 32s. to 33s.; Eastern 
Valleys, 31s. to 32s.; other sorts, 29s. to 30s.; best smalls, 
18s. 6d. to 19s.; seconds, 18s. to 18s. 6d. Bituminous 
coal: Best house, 28s. to 29s.; seconds, 26s. to 27s. 
Patent fuel, 35s. to 37s. Pitwood ex ship, 32s. 6d. to 33s. 

Swansea. 

Fresh business has been rather slack, but quota- 
tions have not altered appreciably from the prices obtaining 
before the holidays. Machine-made cobbles were being 
offered rather more freely, but other descriptions show 
practically no change. The Swansea District Board of the 
South Wales and Monmouthshire Coalowners’ Association 
last week considered the effects of the miners’ bonus on the 
anthracite trade. It was pointed out that the bonus 
meant a charge of about one-seventh on the working 
expenses, roughly Is. per ton on the coal, and that the 
anthracite trade was hit all the more because the prices 
are as low as, if not lower than, they were twelve months 
ago. It is feared that the effect of the increase on the 
anthracite section of the industry will be that several 
collieries may have to close down. Approximate quota- 
tions :—Anthracite : Best malting large, 21s. 6d. to 23s.; 
second malting large, 19s. 6d. to 20s. 6d.; big vein large, 
l6s. to 17s.; red vein large 15s. 9d. to 17s.; machine-made 
cobbles, 23s. to 24s. 6d.; French nuts, 23s. 6d. to 26s. 6d.; 
stove nuts, 22s. to 23s. 9d.; beans, 24s. to 24s. 6d.; 
machine-made large peas, 16s. to 16s. 6d.; rubbly culm, 
10s. 9d. to 11s. 6d.; duff, 6s. 6d. to 7s. Steam coal: Best 


large, 28s. to 30s.; seconds, 23s. to 26s. 6d.; bunkers, 
19s. 6d. to 22s. 6d.; smalls, 15s. 6d. to 18s. Bituminous 


No. 3 Rhondda large, 27s. to 30s.; through and 
smalls, 20s. to 21s. 6d. 


coal: 
through, 23s. 6d. to 25s. 6d.; 
Patent fuel, 32s. 6d. to 35s. 


Tin-plates, &c. 


While all the steel works have been very busy 
and work has been regular, partly on account of Govern- 
ment requirements, employment has been rather slack 
in most of the departments of the tin-plate industry, 
while at the sheet mills it has only been moderate. Recently 
representatives of the Dockers’ Union met Sir George 
Askwith and members of the Court of Industrial Com- 
missioners in order to lay before them their evidence in 
support of a claim for an increased war bonus made by 
copper workers in South Wales. The award of the Court 
is now awaited. Tin-plates continue to show increasing 


firmness. The following are the official prices from the 
Swansea metal market :—Tin-plate quotations, &c.: 
I.C., 20 14 112 sheets, 18s. 3d. to 18s. 6d.; I.C., 
28 x 20 x 56 sheets, 18s. 9d. to 19s.; I.C., 28 x 20 x 112 


sheets, 36s. 9d. to 37s.; LC. ternes, 28 = 20 112 sheets, 
3ls.; galvanised sheets, 24 g., £17 10s. to £18 per ton. 
Block tin, £164 per ton cash, £163 15s. per ton three 
months. Copper, £76 per ton cash, £77 per ton three 
months. Lead: English, £21 per ton; Spanish, 
£19 17s. 6d. perton. Spelter, £75 perton. Iron and steel : 
—Pig iron: Standard iron, 65s. 3d. per ton cash, 65s. 8d. 
one month ; hematite-mixed numbers, 95s. per ton cash, 
95s. 6d. one month ; Middlesbrough, 65s. 6d. per ton cash, 
65s. Ild. one month; Scotch, 71s. 74d. per ton cash, 
73s. 1$d. one month; Welsh hematite, £10 7s. 6d. to 
£10 10s. per ton delivered ; East Coast hematite, nominal ; 
West Coast hematite, nominal.’ Steel bars: Siemens, 
£7 10s. to £7 15s. per ton; Bessemer, £7 10s. to £7 15s. 
per ton. Steel rails, heavy sections, £7 12s. 6d. per ton. 


Newport Metal Market. 


Notwithstanding the holiday conditions prevail- 
ing, the local iron and steel trade has shown a materially 
improved tone since the end of last week. There is a 
good inquiry, and buyers’ views as regards values more 
nearly approximate those of makers for the latter half 
of the year. Quite a good business has been done in 
all sections. Prices are higher, and the tendency is to 
further appreciation. At the bar mills the production 
has been well up to the average, and values have improved 
2s. 6d. to 5s. per ton. For both Bessemer and Siemens’ 
qualities tin-plates and sheet bars £7 12s. 6d. to £7 15s. 
is officially named, but makers’ figures in many cases are 
substantially in advance of these. The idea is held that 
in the near future £8 will be the ruling figure. Output 
of rails has been good, and prices have advanced to 
£7 15s. to £8. There is no change in iron ore, and values 
are firm at 29s. to 30s. for best Rubio. Operations have 
taken place in Welsh hematite at £5 10s. There is not 
much change in tin-plates. Quotations for forward 
delivery are firm, but merchants are in some cases disposed 
to make concessions for delivery from stock. Values are 
about 18s. 6d. for 20 14 and 37s. for 28 20 of both 
qualities, 





SHORT FEEDER TROUBLES. 

OnE of the troubles associated with the operation of 
converting machinery is that, when a short circuit occurs 
on the line the brushes are apt to flash over ; in other words 
an are occurs between brushes of opposite polarity. The 
nearer the short circuit is to the converter the more likely 
is this trouble to occur—-hence it is advisable to avoid the 
use of short feeders. Mr. Chas. H. Smith, writing in the 
Electric Journal a little time ago, deals with this matter 
at some length and refers to a number of plants in the 
United States which have given trouble owing to feeders 
supplying the lines at points too near sub-stations. Here 
we will refer only to three cases. In New York the sub- 
stations belonging to a certain traction system were 
equipped with sixty cycle rotary converters, operated 
from common alternating and direct current bus-bars. 
Flashing-over and reversals were very common, so common 
in fact that much damage was done to the commutators, 
brush holders and brush shunts. Moreover, owing to the 
interruptions in the supply, much time was lost by the 
cars. In the feeder system there was a liberal amount of 
copper and the trolley wires were sectionalised, each of 
the four divisions being independent and fed from in- 
dependent sub-stations. After four months of unsatis- 
factory operation it was decided to make some alterations 
in the feeding system. At each of the four sub-stations 
there was originally a feeding plant, hence these four 
feeders were very short. It was decided in view of the 
flashing-over trouble to cut these four feeders and imme- 
diately it was done a marked improvement was noticeable. 
As there was plenty of copper in the feeding system other 
feeders were put out of action, making the first feeding 
points approximately 4000ft. away from the machines, 
and this apparently got rid of the trouble. 

In New Jersey, Mr. Smith states, one of the large 
railway companies makes it a rule not to feed the line less 
than 2000ft. from the nearest sub-station, this distance 
being increased when necessary. At Michigan the direct 
current generators on a certain traction system contracted 
this *‘ flashing-over”’ habit. Near the power house was 
a car shed fed from the power house at various points. 
Short circuits in the car shed were frequent and there 
was much “ flashing-over”’ in the power house. On 
removing these feeders the trouble disappeared. From 
these results Mr. Smith draws the conclusion that on 
600-volt systems the first feeding point should be at least 
2500ft. away from the convertors or generators, as the 
case may be, and that in some cases a greater distance is 
to be recommended. This opinion conforms with the 
experience of the British Westinghouse Company. In 
the April issue of the Westinghouse Gazette it is stated that 
the company has always found that it is the shortest 
feeders which cause trouble in sub-stations, especially 
when the machines are small, that is to say, when the 
output ranges from 200 to 500 kilowatts. 

The most prolific source of trouble is the dropping of 
guard wires on to the trolley wires. If the resistance of 
the feeder is very small the current may reach an extremely 
high value before the circuit breaker has time to open. 
The British Westinghouse Gazette gives some interesting 
particulars of a test made in a sub-station containing a 
250 kilowatt, 500 volt, 50 period rotary convertor, and 
supplying a small tramway system, the car shed feeder 
being only 180ft. long. In this car shed circuit a variable 
resistance was converted and short circuits were produced 
by throwing an earthed cable over one of the trolley wires. 
On lowering the resistance until a “‘ flash-over”’ occurred 
the value of the resistance was found that would eliminate 
the trouble, it being slightly less than 3 ohms. Such a 
resistance representing an ohmic value of nearly forty 
times that of the car shed feeder would limit the overload 
on the converter to something between three and four 
times normal load. Another feeder of the same section 
and 2000ft. long gave no trouble at all, notwithstanding 
that its ohmic resistance was only eleven times greater 
than that of the car shed feeder. Calculated on the basis 
of ohmic resistance the overload current on the converter 
would be in the neightbourhood of ten times the normal 
load, but apparently the circuit breaker opened long 
before this value could be reached. The explanation is 
that the induction of the longer feeder delays the current 
rise and so gives the circuit breaker time to open. 

From this it follows that it is far better, whenever 
possible, to disconnect the short feeders from the trolley 
wires in the region near the sub-station or sub-stations 
than to insert additional resistance, because a long feeder 
has not only the advantage of adding copper to the system 
but also of increasing the self-induction. In another 
case similar trouble was experienced with a 500-kilowatt 
converter. The engineer objected to any alteration to 
the feeder system, on the grounds that no trouble had been 
experienced when the lines were fed from engine-driven 
direct current generators. He admitted, however, when 
the fact was pointed out to him that the regulation of 
the 500-kilowatt rotary converter was infinitely better 
than that of the direct-current generators and ultimately 
permitted a change in the method of feeding to be made. 
The armature of a direct-current generator has a higher 
resistance than that of a rotary converter; moreover, 
the latter usually has behind it a powerful turbo alter- 
nator. Owing to ohmic resistance and self-induction a 
direct-current generator acts to some extent as a buffer, 
and when short-circuited at close quarters it does not 
produce such a heavy rush of current as a rotary converter. 
Nevertheless, short feeders should always be avoided, if 
possible, for, although a short circuit at close quarters 
may not cause a generator to flash over it will produce a 
considerable drop in voltage. 

The longer the feeders the less noticeable is the effect 
on the system. It is desirable that the voltage should be 
kept as constant as possible on all parts of the system. 
Short feeders, it is to be remembered, make the voltage 
near the power station or sub-stations higher than at the 
remote parts of the sytems ; hence it is advisable, in order 
to secure uniform voltage, to avoid feeding the overhead 
lines in the vicinity of generating and converting plants. 
As regards return feeders, the Board of Trade specifies 
that the maximum pressure drop must not exceed 7 volts, 
and this, of course, makes it necessary to pay attention 
to the resistance of return feeders. They should not, 
however, be connected to the rails outside sub-stations 
and power stations, because this necessitates the use of a 





resistance to increase the voltage’ drop so that it corres. 
ponds with that of long feeders. 

Some correspondence on this subject appears in the 
Electric Railway Journal of April 24th. Mr. L. P. Crecelius, 
the power superintendent of the Cleveland Railway 
Company, calls attention to the fact that the idea of 
providing considerable resistance between the switch. 
board and the first feeding point is not new for it was done 
in St. Louis by the United Railway Companys as far back 
as 1902, and by the Public Service Corporation of Now 
Jersey in 1905. Moreover, on the railway with which 
the writer is connected the same practice prevails. There 
is no fixed rule or method which ean be employed to de. 
termine the resistance required. At any rate the writer 
knows of none. It was therefore necessary on this railw.., 
to switch feeders in and out until the desired result was 
secured. In Cleveland, where sixty cycle rotary co.- 
verters are in operation, this matter demanded very 
careful consideration, and it was necessary in some cass 
to make the first feeding point a mile away from tl. 
sub-stations. 





FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Tue Royav Sanirary Instirure.—Sessional meeting in 
the Guildhall, Shrewsbury, when a discussion will take place 
on “The Value of Mechanical Filters in the Purification of 
Water,” to be opened by Dr. Thomas Orr. 7.30 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—-At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. * The 
Evolution of the Oil Tank Ship,’”’ by Mr. Herbert Barringe: 
8 p.m. 

PuysicaL Society or Lonpon.-—-By invitation of Professo: 
O. W. Richardson and J. W. Nicholson, the meeting will be 
held at King’s College, Strand. ‘On Numerical Relation 
between Electronic and Atomic Constants,’ by Dr. H. 8. 
Allen ; ** On a Method of Calculating the Absorption Coefficient 
of Homogeneous X-Radiation,” by Mr. H. Moore; ‘Two 
Experiments illustrating Novel Properties of the Electron 
Currents from Hot Metals,” by Professor O. W. Richardson, 
F.R.S.; “On High Permeability in Iron,” by Professor bE 
Wilson. 

Royat Instirution OF GreAT Britrarn.—-Albemarle-street 
Piceadilly, W. The evening discourse will be delivered by Si: 
John Jackson. The subject is “ Engineering Problems of 
Mesopotamia and Euphrates Valley.” At 9 p.m. 





TUESDAY, JUNE Ist. 


R@NTGEN Soctrery._—Annua] general meeting at the Cancer 
Hospital, Fulham-road, S.W. The electrical and radio 
therapeutic department of the hospital will be open for inspec- 
tion. There will be a number of demonstrations given. 8.15 p.m, 


FRIDAY, JUNE 41x. 


Roya INstirution oF GREAT Brirain.—-Albemarle-street, 
Piccadilly, W. The evening discourse will be delivered by 
Professor Sir Ernest Rutherford, F.R.S. ~The subject is ** Radia- 
tions from Exploding Atoms.” At 9 p.m. 


WEDNESDAY, JUNE 9ru. 


Tue INsTiTuTION OF RAILWAY SIGNAL ENGINEERS (INCOR- 
PORATED).-At the Institution of Electrical Engineers, Victoria 
Embankment. Mr. Bound will reply to the discussion on his 
paper, “A Review of the Art of Signalling and some Sugges- 


tions.” 2.15 p.m. 


THURSDAY ano FRIDAY, JUNE 10TH anv IITH. 


THe INSTITUTION OF MINING ENGINEERS.—Thursday, June 
10th: Il a.m., general meeting in the rooms of the Geological 
Society, Burlington House, Piccadilly, London, W. The follow- 
ing papers will be read or taken as read :—** American Coal 
Dust Investigations,” by Mr. George S. Rice; “* Boring and 
Drilling on Oilfields,”” by Dr. Paul Dvorkovitz. The following 
papers, which have already appeared in the ~ Transactions,” 
will be open for discussion :—‘* The Absorption of Oxygen by 
Coal: Part If., The Quantity of Oxygen Absorbed ; Part III., 
The Thermal Value of the Absorption ; Part IV., The Influence 
of Temperature ; Part VI, The Rate of Spontaneous Heating 
of Coal,” by Mr. T. F. Winmill. “* The Absorption of Oxygen 
by Coal: Part V., The Influence of Temperature on the Rates 
of Absorption by Different Parts of the Barnsley Bed,” by Mr. 
J. Ivon Graham; ‘Self-contained Rescue Apparatus and 
Smoke Helmets,” by Dr. J. 8S. Haldane, F.R.S.; ‘* Unknown 
Clays in Coal Mines,” by Dr. J. W. Mellor. Friday, June 11th: 
Visit to the Coventry Colliery sinkings, near Coventry, of the 
Warwickshire Coal Company, Limited. 9.20 a.m., Members 
will leave London, Euston Station, for Coventry. At noon 
the members will be met at the collieries by representatives of 
the Warwickshire Coal Company, Limited, and an inspection 
will be made of the sinkings and the surface equipment of the 
collieries. 2.30 p.m., a further inspection of the collieries and 
plant may be made. Those members who wish to do so may 
descend the shafts and inspect the sinking arrangements and 
the method of shutting off water by the cementing process. 


FRIDAY, JUNE Ilra. 


Tue Roya Sanitary INstITUTE._-A meeting of the Institute 
will be held in the Guildhall, Bristol, when a discussion will 
take place on “ The Co-ordination of Military and Civil Sanitary 
Services in Wartime,” to be opened by D. 8. Davies, M.D., 
Lieut.-Col. R.A.M.C. (T.), and Mr. L. S. MeKenzie, Assoc. 
M. Inst. C.E., City Engineer, Bristol. At 11 a.m. 
24TH 


and SATURDAY, JUNE 


To 26TH. 

Tue INsTITUTION OF MUNICIPAL AND CouNTY ENGINEERS.— 
At the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Road Conference. The following is a 
preliminary list of the papers to be read and discussed at the 
Conference :—‘t The Improvement and Maintenance of High- 
ways in connection with Modern Traffic Conditions,” by Mr, 
C. F. Gettings ; ‘‘ Improvement and Maintenance of Highways, 
by Mr. J. S. Brodie ; ‘‘ Some Recent Experiences in the Sur- 
facing and Maintenance of Roads, particularly on a Clay Sub- 
soil,” by Mr. J. A. Webb; ‘The Use of Motor Vehicles in 
Haulage of Materials on the Highway,” by Mr. F. W. Smart ; 
“Mechanical Traction for Municipal Work,” by Mr. E. J. 
Elford ; ‘Haulage by Mechanical Means v. Horse Power,” 
by Mr. J. Rush Dixon; ‘‘ Haulage by Mechanical Means,” by 
Mr. T. W. E. Higgens; ‘‘ Reinforced Concrete for Roads, 
Sewerage, &c.,” by Mr. A. E. Collins ; “ Fire Brigade Organisa- 
tion and Equipment,” by Mr. W. A. Farnham; “ Notes on 
Sewage Treatment by Forced Aeration,” by Mr. J. P. Wakeford ; 
by Mr. I. Shone; and “ Protection of Ancient 


THURSDAY, FRIDAY 


“* Ejectors,”’ 
Buildings.” 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Uopies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 





each, 

Lhe date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

{ny person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


i932. March 14th, 1914.—-Apparatus For THE Direct Pro- 
DUCTION OF SUPERHEATED Steam, KE. Wiart, 62, Rue Saint 
Fargeau, Paris, Seine. 

The steam produced by this device may be employed in a 
number of industries, such as sugar works, dyeworks and the 
drying of all kinds of material. It may likewise be employed 
for working turbines, steam engines and also for heating in 
therapeutics and the like. The apparatus comprises a tube A 
through which the water flows under pressure into a coil B 
placed directly above the baffle plate C. The water enters 
the coil B at a higher level than that of the outlet D which 
communicates with a distributor E. The water having thus 
acquired a certain temperature, enters the distributor E, which 
is powerfully heated, and in which small inclined channels F 
are formed, in which the particles of water slide along before 


N°6532 



































entering the junctions G, which are connected with the upper 
ends of the sloping coiled tubes H. These tubes are united at 
their lower part on a horizontal extension of the coil of larger 
diameter carrying the pipe J that forms the outlet for the steam. 
The distributor E and the tubes H are enclosed in a combustion 
chamber, and the whole is heated by a furnace K. The water for 
supplying the apparatus can be utilised under a pressure that 
may vary; that may, in fact, be almost atmospheric. The 
existing pressure in the water pipes of a town may be utilised, 
or this pressure may be created by compressing the air above 
the water contained in the reservoir L. It is, in fact, possible 
to arrange the water reservoir simply at the necessary height 
above the apparatus, in order to obtain the desired pressure. 
‘The water inlet tube A is furnished with a water meter M, a 
regulating valve N and a pressure gauge P.--May 5th, 1915. 


INTERNAL COMBUSTION ENGINES. 


13,706. June 5th, 1914.—-CENTRIFUGAL GOVERNOR FOR THE 
INTERNAL COMBUSTION ENGINES OF VEHICLES HAVING 
Evectric Power TRANSMISSION MECHANISM, Gebriider 
Sulzer, Winterthur, Switzerland. 

The hollow rotatable spindle A is provided with a sleeve B 
connected by a rod C to a dise D, against which bears one end 
of a helical spring E. The dise D is integral with the cylinder F 
of an oil brake G, and during regulation of the governor is 
shifted vertically with the cylinder F. The brake block H, on 
the other hand, is rigidly secured to the spindle A. The governor 
is provided with two pairs of weights J K, of which the weights 
J constitute the main governing weights and the pair K serve 
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weights act 
When the vehicle is moving only 
the two centrifugal weights J operate through their rollers L. 
When the ear is stationary, however, the other pair of weights 


as additional weights. The by means of four 


rollers L, and M on the dise D. 


K also become operative as an additional weight. The rollers 
M, which up to that moment have been held away from the disc 





D by means of a rod P connected with the starting and stopping 
mechanism of the engine, now come into operation owing to the 
upward movement of the rod P and help in the compression of 
the spring E. The speed of the engine is thus decreased as soon 
as the vehicle stops. As the additional centrifugal weights K 
are arranged symmetrically with the main centrifugal weights 
J, the governor will operate in the correct manner both while the 
vehicle is moving and when it is stationary.—-May 5th, 1915. 


22,773. November 19th, 1914.—Liquip Fue. Suppty ARRANGE- 
MENT, I. Gardner, Barton Hall Engine Works, Patricroft. 
The ram A of the fuel pump B is actuated through a lever C 
fulcrumed at D, by means of a bell crank lever E operated by 
the engine, The position of the fulerum relatively to the ram 
is controlled by the governor acting through the lever G and 
link H. A roller is provided around the fulcrum pin to facilitate 
the movement of the lever C over the stationary surface behind 
it under the action of the governor. A stop piece J limits the 
return of the ram A by the spring K, so that when the ram is in 
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its outermost position, the lever C is able to move freely under 
the governor action. With this arrangement the point in the 
engine stroke at which fuel injection commences is independent 
of the amount of fuel being injected. A notch M may be formed 
in the lever C so that when the lever has been displaced through 
a certain distance to reduce the fuel charge, the shoe F will 
enter the notch and so impart no movement to the ram A. 
The engine will then come to rest. The stop N limits the move- 
ment of the lever C away from the pump.— May 5th, 1915. 


3174. February 27th, 1915.-AppaRatus FoR TESTING THE 
FUEL CONSUMPTION OF Or ENGINES, C. Day, of Mirrlees, 
Bickerton and Day, Limited, Hazel Grove, near Stockport. 

A is the supply tank, B the fuel supply pipe, C the fuel pump, 
and D the engine. E is a glass vessel having narrow necks 

F and G, marks H and a cock I. J is a cock on the supply 

pipe B. At the end of the neck G is provided a glass cup K in 

open communication with the vessel E and formed to receive 

a hydrometer L. When filling the vessel E by opening the 
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cock I, enough fuel is allowed to flow into the cup K to permit 
of using the hydrometer L and the cock I is then closed until 
the oil has been tested by the hydrometer. The cock I is after- 
wards opened and the cock J closed, and the measurement of 
the consumption made. When dealing with oils of variable 
quality, the cup K is with advantage made equal in capacity 
to the ve.sel E, as then the oil measured between the marks is 
actually that which was tested by the hydrometer in the cup K, 
May 5th, 1915. 


DYNAMOS AND MOTORS. 


24,219. April 27th, 1913.—-IMPROVEMENTS IN AND RELATING 
To Dynamo Evectrric MACHINES FOR LIGHTING VEHICLEs, 
Gavan Inrig, of 154, Bishopsgate-street, and Gavan Inrig, 
Limited, of the same address. 

The general principle of Mr. Inrig’s lighting system is known 
to our readers. In this specification he describes an improved 
means for retaining the slip ring carrying the brushes and 
improved means for maintaining electrical contact to the 
movable brushes when the direction of rotation of the dynamo 
is reversed. A is the generator shaft carried in ball bearings B 
at either end. C is the commutator, D the spider carrying the 
armature plates. E is the pole piece extension projecting from 
one side of one of the field poles. F is a fibre ring carried by the 
generator casing, and H is a second fibre ring carried to turn 
about a bearing K in such a way that it can be turned within the 
ring F. The ring H is carried from a rocker L through the brush 
bars M, which are of the usual four-pole type, and these brush 
bars are electrically connected in pairs to strips N carried upon 
the fibre ring F, the contact between the brush bars and the 
strips N being by way of copper brushes O which wipe over the 
inner surface of the strips N. Stops P are placed at each end of 
each strip N to limit the movement of the brushes. Thus the 
ring H, together with the brush bars M, ean slip round while 
each brush moves from one end of its respective strip to the 
other end. The brush ring is quite free to move and, conse- 
quently, whichever direction of rotation is given to the gene- 
rator the brushes are carried by the commutator round to the 





right position. The ring H carries a pair of soft iron stops R 
placed so that one of them will come against or close to the pole 
piece extension E in one position of the ring H, with the result 
that the ring is retained in such position, The other stop comes 
against or adjacent to the pole piece at the other position. No 
separate electromagnet to retain the ring is employed. At the 
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moment of the starting up of the armature the fields are cut 
out, so that the respective stop can move freely away from the 
pole piece but, after the dynamo has speeded up and the fields 
have cut in, the ring is securely retained in one or other of it 

positions by the pole piece extension.— May 5th, 1915. 


14,861. June 20th, 1914.—IMPROVEMENTS IN AND RELATING 
TO THE MANUFACTURE AND CONSTRUCTION OF COMMUTATORS 
rok Dynamo Etectric Macuines, Albert Henry Midgley 
and Charles Anthony Vandervell, both of Warple Way, 
Acton Vale, Middlesex. 

This invention relates to the manufacture and construction 
of commutators for dynamo electric machines, and more par- 
ticularly of small dynamos and of the kind in which the com- 
mutator segments are supported by a member of insulating 
material which is moulded in situ. The commutator segments 
A and the insulating segments B interposed between the com- 
mutator segments are first provided on the sides which come to 
lie towards the interior of the commutator with undercut slots 
which may have the form C or D—see the two lower illustra- 
tions—or any other suitable form. The slots in the insulating 
segments and those in the commutator segments are made of 
such a size or assembled in such a manner that when they are 
filled with the insulating compound a keying effect is produced 
between the latter and the segments. For this purpose the slots 
in the insulating segments may be made of shorter length than 
those in the commutator segments or vice versd, or as shown on 
the drawing, the slots in both the commutator and insulating 
segments are not cut symmetrically and the segments are 
so assembled that the slots in the commutator segments A 
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are nearer the end E of the commutator and those in the insulat- 
ing segments B nearer the end F thereof. The commutator 
segments A and the insulating segments B are properly assembled 
together and pressed into a steel ring G by means of a hydraulic 
press, and this ring, together with the segments therein, is 
then placed in a mould H having a central pin I which is pro- 
vided with a metal sleeve J by which the commutator is in- 
tended to be subsequently attached to the shaft of the dynamo. 
Another steel ring K is placed over the segments and the steel 
ring first referred to, and a plastic compound—such as the 
compound known under the registered trade mark of ** Bakelite ’’ 
—or other insulating compound L which hardens under heat 
and pressure is then pressed through the space left free between 
the second ring K and the central pin I into the interior of the 
commutator between the segments and the metal sleeve J, 
and into the notches provided in the commutator and insulating 
segments by means of a ram M fitting within the steel ring K 
over the pin I. The mould is then heated until the insulating 
compound is hardened. The metal sleeve J in the interior 
of the commutator may be notched or milled on the surface 
coming into contact with the insulating compound so as to be 
positively secured and be prevented from turning therein.— 
May 5th, 1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


2548. February 17th, 1915.—Tuse Curter, I. J. Haddon, 
81, Railway-street, Cardiff. 

A is a cylindrical block, bored excentrically to its axis to 
form bearings B and C for a spindle D.  E is an excentri¢ portion 
of the spindle D, the bore C of the block A being suitably 
recessed at F to permit movement of the crank portion Kk. A 
sliding block G is mounted in a hole through the block A, and 
is formed with an unsymmetrical aperture H, in which the 
crank E works. By virtue of the lack of symmetry of the 
aperture H, the angular movements of the crank E are limited 
by contact with the right-hand end—see the cross sections— 
of the aperture H, when turned to protrude or retract the 
sliding block G. J is a cireular cutter mounted on a spindle 
at the outer end of the sliding block G. The spindle D is squared 
at K for engagement by a spanner. This squared portion is 
excentric to the body of the spindle D. This excentricity is 
in the plane of the crank E, and its object is to cause the squared 
portion to become central to the tube R when the block G is 
protruded, so that the wrench fitted on the squared portion will 
be clear of contact with the tube. L is a roller mounted con- 
centrically on the spindle D at one end of the block A, and M 
is a roller mounted on a reduced portion of the block at the 
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other end thereof, concentrically with the spindle D. The 
roller L abuts against a collar N, and the roller M and the block 
A are held in place on the spindle D by a washer and a nut P. 
On each side of the hole through the block A and at each end 
incomplete cylindrical recesses are provided, in which are 
mounted small cylinders Q constituting rollers, the surfaces 
of which protrude beyond the surface of the block A. The 
large rollers L and M retain these small rollers in their recesses. 
The tool is positioned in a tube R by means of the concentric 
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rollers L. and M and the small rollers Q. For tubes of different 

diameters, rollers L and M of appropriate diameters are sub- 

stituted. On rotation of the spindle D in the direction of the 
arrow the cutter is protruded and the whole tool is then rotated 
to cut gradually through the tube in the known manner. 

May 5th, 1915. 

13,538. June 3rd, 1914.—IMPROVEMENTS IN AND RELATING 
TO THE ELectric WELDING AND Fusion DEposITION oF 
Metats, Arthur Perey Strohmenger, of Caxton House, 
Westminster. 

The electrode is connected to one pole of a source of current 
and the work to the other pole. The accompanying drawing 
illustrates an electrode made according to the invention. It 
has a core A of a metal chosen according to the metal which is 
required to be deposited ; a fine wire B of aluminium is laid 
alongside the core, and a covering C of suitable material, such as 
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blue asbestos yarn, is applied, a portion of this being removed 
from the end of the electrode in the drawing to show the wire B. 
The covering C serves to insulate the core and to form the slag 
when fused. The wire B need not necessarily be laid in a 
straight line beside the electrode as illustrated, though this is 
a convenient arrangement.— May 5th, 1915. 


TRAMWAYS AND RAILWAYS. 


10,533. April 28th, 1914.—ImMpROVEMENTS IN AND RELATING 
TO ALTERNATING-CURRENT TRACK SIGNALLING, Bernard 
Hartley Peter, of 58, Victoria-street, Westminster. 

A certain amount of condensance or capacity is introduced 
between the supply conductors and the track circuit in place 
of the usual transformer and resistance or resistance only, the 
capacity or condensance being so proportioned to the inductance 
that the whole circuit constitutes when the block section is 
unoccupied a partially or completely resonant circuit. Under 
these conditions the electro-motive force impressed upon the 
circuit will evidently cause currents of considerable magnitude 
to surge backwards and forwards within the track circuit and 
constitute the necessary magnetising current for this circuit. 
This arrangement is clearly shown on the left, in which the 
supply mains are shown connected to the track circuit A B 
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through condensance or capacity CD. In one embodiment of 
the invention, in which a transformer is interposed between 
the supply circuit conductors leading from the aliernating 
current generator and the track circuit, the primary winding of 
the transformer is arranged to be connected in series with a 
condenser, the capacity of which is such that the inductance 
of the track rails and of the inductance bonds and relay 
windings connected thereto, together with the inductance of 
the secondary winding of the transformer, bears the well- 
known relation to the capacity of the condenser for a given 
frequency of alternation, which is necessary for resonance. 
In the right-hand diagram the condensance D is shown con- 
nected in series with the primary coil F of the transformer E. 
There are three other illustrations.—May 5th, 1915. 





MOTOR CARS AND ROAD TRAFFIC. 


3311. March 2nd, 1915.—Sream GENERATOR FOR Moror 
Roap Veuticies, T, Clarkson, Woodlands, Galleywood, 
Essex. 


The generator comprises a vertically disposed cylindrical 
drum A provided with rows of straight tubes B with closed ends 
which radiate from the drum. The tubes of the lowermost rows 
are somewhat shorter than the upper tubes. ‘The cylinder A 
is suspended by radial members C from the top of a cylindrical 
casing D, which is lined with fire-brick E. The lower part of 
this hning is thickened at F, forming a shelf G.- This shelf 
supports a coiled tube H which constitutes a superheater, 
this coil surrounding the ends of the shorter radial generator 
tubes. The ends of the superheater coil are brought together 
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and earried out through the fire-brick lining and the wall of 
the casing. The generator is suspended over a circular grate 
which comprises rockable fire-bars J and fixed fire-bars K dis- 
posed over an ashpit L. Oppositely disposed are two bunkers 
M adapted to contain solid fuel—for example, coke—which 
fuel passes from the bunkers down inclines N on to the grate, 
being conveniently assisted in its passage by mechanically 
operated push rods P. The gases from the furnace after passing 
over the superheater coil and the radial tubes enter a trunk Q, 
which collects and leads them away laterally to a trunk R. 
The exhaust pipe R is carried away below the floor of the 
vehicle.— May 5th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right, when acquired, can be retained after the war— 
and is specially compiled for THe ENGINEER by Lewis Wm. 
Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Register of Patents. If any 
patent listed has been assigned to a non-enemy proprietor 
the law does not apply. 


On each of five of the patents given below £45 and on each 
of the remainder £35 have been paid in renewal fees. 


In an 


No. 14,964/06.—Quenching and sereening coke. 
apparatus for quenching, screening, and conveying coke dis- 
charged from coke ovens or retorts, a carriage running on a track 
in front of the oven is provided with a grate of which half the 
bars may be raised and lowered. Schumacher, W., Germany. 

No. 15,038/06.—Looms; dobbies. 
controlled by means of perforated cards on an intermittently 
rotated cylinder. Schwabe, G., Austria Silesia. 

No. 15,298/06.—Cycles, &ec.; brakes; driving mechanism. 
Hub two-speed gear and back-pedalling brake device for cycles 
and the like. Wanderer-Fahradwerke vorm. Winklhofer and 
Jaenicke Akt.-Ges., Germany. Dated July 7th, 1905. 

No. 15,299/06.—Glass manufacture; blowing; moulding. 
Schiller, A., Berlin. Dated August 30th, 1905. 

No. 15,323/06.—Ordnance ; sights. A panoramic sighting 
telescope is mounted upon a conical bearing concentric with the 
axis of the telescope, rotation being prevented by a lug which 
is engaged in a recess in the projection of the support. A catch 
retains the telescope on its bearing. Optische Anstalt, C. P. 
Goerz Akt.-Ges., Germany. Dated November 7th, 1905. 

No. 15,516/06.-Furnaces ; smoke-consuming. In a furnace 
consisting of an inclined grate an approximately horizontal 
grate and an inclined roof, the latter is formed, over the whole of 
its surface, with inlets for air, which is supplied to the furnace 
by side flues in the walls of the ashpit and the furnace. Sichert, 
A., Austro-Hungary. 

No. 15,520/06.—Jacquards. A jacquard mechanism for braid- 
ing machines. Buscher, H., Germany. 

No. 15,529 /06.—Filter presses. Relates to the packing between 
the frames or head plates of beer or other filters. Anker, L., 
Germany. ‘ 

No. 15,535/06.—Coating and soldering metals. A powder for 
coating metals with tin or lead, or an alloy of these metals, con- 
sists of a mixture of finely divided tin or lead or tin-lead alloy 
with a pulverised reducing agent, such as zine chloride or 
ammonium chloride. Plathner, F., and Dorn, V., Berlin. Dated 
March 20th, 1906. 

No. 15,651/06.—Printing machines ; cylinder machines with 
plane printing surfaces. In order to secure perfect rigidity the 
bed-plate of a cylinder printing machine is made in two parts, 
each cast solid with a cylinder bearing guides and surfaces on 
which the driving mechanism of the carriage rests. The two 
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parts are held firmly together by bolts and wedges. Rockstro},, 


M., Germany. 

No. 16,005/06.—Bronzing machines. Bronzing machiy«s 
are provided with special means for feeding the powder, mei... 
for periodically freeing the polishing and cleaning rollers fri), 
powder, and means for feeding and conveying the sheet f 
paper. Friess, W., and Weingartner, E., Germany. 

No. 16,087/06,-—Electric motors ; motors, controlling. |, 
the purpose of regulating the speed of single and polyphu 
induction motors the rotor slip rings are connected to {| 
brushes of an auxiliary commutator motor, which is mechanica |! 
independent of the main motor and can be regulated by any 
the means applicable to a direct-current motor. The armatu: 
of the auxiliary motor is connected up in delta. Scherbius, A 
Germany. Dated July 18th, 1905. 

No, 16,323/06. Thermostats. In thermostats of the type ji 
which the pressure due to the volatilisation of liquid in a co; 
tainer acts through a diaphragm, Bourdon tube, or the like, upo 
a fuel regulating valve, e.g., of a gas cooking stove, the commun 
cation between the container and the diaphragm, &c., is mad 
through a flexible metallic tube or tubes to enable the contain 
to be placed readily in any desired position, Junkers, H 
Prussia. 

No.  16,330/06.-—Pneumatic — separators. Granular 
pulverised material is separated by circulating air current 
Pfeiffer, J. (trading as Pfeiffer, Geb.), Germany. Dated July 
20th, 1905. 


anit 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May Sth. 

LATEST reports indicate steel-making capacity to be em- 
ployed at 70-80 per cent., many plants running to extreme 
capacity, especially those plants on war orders, as well a 
tin-plate. There is an increased output of shapes and plates, 
greater activity in bars and sheets and a general slight expansion 
of demand. The general betterment is encouraging. Al! 
customary signs point to a larger domestic demand. War 
orders form quite a percentage of business done. The Pennsy!- 
vania Railroad Company has arranged for 6000 tons of plates 
for locomotives and will soon buy steel piate for 2000 cars. 
Other railroads are going over their estimates for supplies, and 
some of them will soon be heard from. Some hidden influence 
still checks the legitimate expansion of business. A giant fist 
is on the throttle somewhere. Pig iron, with the exception of 
basic, is rather quiet. Among purchases of war material for 
domestic manufacture is 100,000 tons of plates for cars and loco- 
motives for Russia, although this cannot be authenticated. 
Large orders for bars for shrapnel are to be furnished to loco- 
motive builders and to the Westinghouse people. The arrival 
of 1000 tons of ferro-manganese will help fora while. More is 
assured. New York Subway work takes 17,000 tons. Steel car 
builders will soon buy steel plate. Conditions are slowly work- 
ing around for an advance in prices, which will be possible when 
85 per cent. of capacity is employed. The copper situation is 
hard intelligently to explain. Quotations are unreliable. Latest 
quotations for electrolytic, 19.20; Lake, 21.22; spot delivery, 


23. Speculative influences abroad are partly responsible. Spot 
stocks all absorbed. Much is sold to absorb production until 
midsummer. 


New York, May 12th. 

The purchase of 200,000 tons pig iron during the week by 
speculators to hold for higher prices is the strongest pointer in 
the pig iron market. Of course, this action could be nullified 
by a sharp increase in furnace production, but this is not imme- 
diately probable. All Southern irons have been increased 
25 to 50 cents a ton. Basic leads all other kinds. The most 
serious drawback to the steel situation is the disappointing 
expans‘on of domestic demand, especially for railway and 
structural material. The Pennsylvania has placed its great 
annual order and is calling for a very large supply of cars. 
Material manufacturers hope other railroads will follow this 
foresighted action, but if they do not and building and bridge- 
building operations do not get much better, it is a question 
whether after a few weeks the mills can keep up their present 
output, except in plate. Three vessels have just been contracted 
for, making thirty in all this year, and the steel plate for them 
has put three mills in a very good position indeed, with a talk 
of more vessels to be contracted for. Regarding export business 
Buffalo will furnish 25,000 tons rails to Russia and 3000 tons 
track supplies. Export orders since May Ist that have been 
heard of amount to 100,000 tons. The Russian car order alone 
will take 100,000 tons steel. France is calling for 125 locomo- 
tives and 8000 tons rails. Copper production fails to keep pace 
with demand. Electrolytic is held at 19. Lake ranges from 
20 to as high as 24. Mime production is being strained. 
Spelter has again advanced. There talk of erecting «a 
furnace to handle Bolivian tin ores. 
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EDUCATIONAL INTELLIGENCE. 


Notice is given that not more than ten research scholarships 
in technology——one of the value of £80, three of the value of £75 
and six of the value of £50, all with fees remitted—will be 
awarded on or about July 5th, 1915, by the Manchester School 
of Technology. These scholarships are tenable during the 
academic year 1915-16, and applications must be received on 
or before June 21st, 1915. Forms of application and all informa- 
tion may be obtained, by letter only, addressed to the Registrar, 
School of Technology, Manchester. 








Royat Meteororoaicarn Socrety.---The monthly meeting 
of the Royal Meteorological Society was held on Wednesday, 
the 19th inst., at 70, Victoria-street, Westminster, Major H. G. 
Lyons, F.R.S., President, in the chair. Dr. H. R. Mill and Mr. 
H. E. Carter read a paper on ‘‘ The Wet Winter of 1914-1915.” 
They dealt fully with the abnormal rainfall of the four months, 
November, 1914, to February, 1915, and showed that the general 
rainfall for England and Wales for that period was 20.2lin. 
A striking feature of the comparison with the average is that 
the area with less than 12in. of rain was barely one-tenth part 
of the area on the average map, while the area with more than 
30in. was nearly seven times as great as on the average map. 
December was by far the wettest month, the general rainfall 
being 211 per cent. of the average, in November it was 134 per 
cent., in January 143 per cent. and in February 198 per cent. 
of the average. The persistent nature of the rainfall caused 
extensive floods over practically all the low-lying parts of the 
country. The wettest previous winters were those of 1876-77 
and 1911-12; that of 1914-15 was shown to be wetter than 
either of them. Mr. J. E. Clark read his ‘‘ Report on the Pheno- 
logical Observations from December, 1913, to November, 
1914,” which was based on the returns from 133 stations in 
various parts of the British Isles. This was the fourth successive 
mild year, the mean date for the plant records being a week 
earlier than the average. The dominating factors were the 
abnormally mild autumn of 1913, the mild winter and remarkably 
genial April weather. Fruits and crops were prejudiced by the 
serious May frosts and droughty conditions from mid-April 
to October ; on the other hand, the sunny warmth of the autumn 
largely contributed to make the year successful for the farmer 
and partially so for fruit growers. 
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MAY. 


The Miners. 

Tue dread of a great mining strike was 
renoved, for the time being, by a ruling given by the 
Prine Minister in the second week of the month. It 
will be recalled that the men demanded an immediate 
advance of 20 per cent. on a national basis ; that is 
to suy, all men, without distinction of districts, were 
to lave the same increase. Mr. Asquith ruled that 
a prima facie case had been made out for an immediate 
advance of wages to coal miners owing to circum- 
stances arising out of the war, but that, owing to 
the great variety of local conditions, it was not possible 
for him to fix an amount which should apply 
uniformly to all coalfields. He therefore directed 
that the advance for each district, should be deter- 
mined by the Conciliation Board’s and Sliding Scale 
Committees, which were to make their awards within 
a week, or if they failed to do so to submit the question 
io an umpire appointed by the Government. The 
men in each district, acting on the advice of their 
executive, immediately put in a claim for a 20 per 
cent. advanee, but various rates have been fixed as 
a rule without the intervention of the umpire. In 
Northumberland, for example, 15 per cent. has been 
accepted, whilst in South Wales the men have secured 
175 per cent., and in North Wales 15} per cent. The 
effect. of these increases is, of course, to carry the 
price of coal, not covered by contracts, still higher, 
and unfortunately they do not appear to have put an 
end to a ‘certain liveliness’’ amongst the colliers. 


The Troop Train Disaster. 


THE worst railway accident, so far as the 
number of easualties is concerned, that) has ever 
happened, occurred on the Caledonian Railway main 
line, about a mile north of Gretna Station, on the 
morning of May 22nd. To allow for the passage of 
two down express trains, a down local passenger 
train was shunted on to the up main line. Two 
signalmen concerned were changing duty at the time. 
When the local train arrived an empty wagon train 
was standing at the up home signals. It was sub- 
sequently admitted into an up loop and when one 
of the signalmen—it is not known which—gave the 
‘ out-of-section ” block signal for this train, he ought 
to have ‘“ blocked back” for the protection of the 
standing train, but failed do so. Lever collars 
were provided to act as reminders for trains so 
shunted, but these were not used; the signalmen 
saying, in explanation, at the official inquiry, that 
they relied on the “ blocking back.’? When a special 
up troop train from Larbert to Liverpool with half 
a battalion of the 1/7th (Leith) Royal Scots was 
offered, the signalman, forgetting the local train, 
accepted it and lowered his signals. A very severe 
collision occurred, but the results were made more 
disastrous by the 6.5 a.m. down express from Carlisle 
to Glasgow, drawn by two engines, running into the 
About 162 people were killed, including 
seven. passengers and a sleeping car attendant on 
the express and the driver and fireman of the troop 
train, and about 200 were injured. The first collision 
caused many of these casualties, but the second 
collision, owing to the fact that the express ran into 
many soldiers who had alighted from the troop train 
and were standing on the down line, did probably 
Many persons who were held fast 
by the wreckage were undoubtedly burnt by fire 
which broke out. Colonel Druitt has already held 
an inquiry on behalf of the Board of Trade, and 
the coroner’s inquest on those who died in England 
will be resumed on the 23rd inst. One of the signal- 
men has now been arrested. 


wreckage. 


the most damage. 


Opening of the Frasne Vallorbe Railway. 


On the 15th of the month the new inter- 
national line between Frasne, in France, and Vallorbe, 
in Switzerland, was opened for traffic. This line is 
important for several reasons. First of all, it shortens 
the distance between Paris and the Simplon Tunnel 

and hence, of course, to various towns in Italy— 
by very nearly 11 miles. Moreover, the heaviest 
gradient has been reduced from 1 in 40, as it was on 
the previously existing line vid Pontarlier, to about 
1 in 67, and the highest point reached is now only 
2938ft., as compared with 3319ft. Further than 
this, the new line is double, whereas that vid Pontarlier 
Was only single. The actual distance between Frasne 
and Vallorbe by the old line was practically 42 kiloms.; 
it has now been reduced to just under 24} kiloms. 
To bring about these various improvements the engi- 
neers engaged on the work had to overcome several 
‘erious difficulties. To begin with, a good deal of 
very marshy ground, in which in some places there 





was no solid foundation for a depth of about 200ft., 
had to be traversed, and then, in addition to several 
shorter tunnels, the Mont d’Or Tunnel, some 3? miles 
long, had to be pierced. Before the latter was begun 
it was known that water in sore quantities would 
be met with, but nobody expected to encounter 
such heavy ‘“ waterbursts”’ as were actually ex- 
perienced. However, eventually, by clever engi- 
neering, the fissures through which the water 
was making its way into the tunnel were closed up, 
with the double effect of saving the tunnel and restor- 
ing the supply to villages which had been tem- 
porarily deprived of it. 


Institutions and Enemy Members. 


UNDETERRED by the war, the Tron and Steel 
Institute held its annual May meeting in London. 
The number of papers presented showed no falling 
off, but fewer than usual were read, one afternoon 
being given up entirely to a lecture by Professor 
Hubert, of Liége University. The ordinary business 
of the meeting calls for little special attention, but 
an extraordinary event must be recorded. Arising 
out of the Council’s report, the attitude of the Insti- 
tute with regard to alien enemy members was raised, 
and the will of the meeting was so strong that the 
Council was forced to take immediate action instead 
cf delayi 1g its decision till its usual monthly meeting. 
It met hastily and resolved “‘ that the names of all 
alien enemies be struck off the list of members of 
the Institute, and that steps be taken to amend the 
by-laws so that they provide for the future that in 
the event of a state of war existing between this and 
other countries, citizens or subjects of which are 
honorary members or members of the Institute, such 
honorary members or members shall ipso facto cease 
their membership.”” In view of the almost inter- 
national character of the Tron and Steel Institute 
this was a very strong action to take, but a good 
example had been set by the Institute of Naval 
Architects, which also had many foreign members, 
and which many months ago adopted a somewhat 
similar course. The Iron and Steel Institute made its 
decision when indignation over the sinking of the 
Lusitania caused feelings to run high, but no one can 
question the propriety of its course. It has been said 
that science recognises no natural boundaries and that 
an action of the kind is beneath its dignity. To this 
we would reply that expulsion of members of a nation 
which has dishonoured itself by gross cruelty is no 
more than a very fit and proper protest. It is the only 
way and the best way in which an Institute can show 
its detestation of acts which disgrace humanity. We 
trust that other institutions with important foreign 
membership, which have not already done so, will 
take the earliest opportunity of following the example 
that has been set. 


The Lusitania. 


On the 7th of the month the Lusitania, 
homeward bound from America with a great number 
of passengers of many nationalities, was struck by a 
torpedo fired by a German submarine when off the 
Old Head of Kinsale and in about half an hour sank. 
The loss of life, in spite of the fact that the sea was 
calm and the light good, was enormous, over eleven 
hundred persons being drowned or dying as the result 
of the immersion. To say that the world was shocked 
by the barbarity of a foe which could murder outright 
hundreds of women and children and inhabitants 
of countries with which it is not at war is but faintly 
to express the feeling which swept over every civilised 
country under the sun. Even in Germany itself 
there seems to have been some hesitation about 
believing that such a callous disregard of the rule of 
warfare had been perpetrated, for reports were current 
in her Press that the blow had been so skilfully dealt 
that, whilst the vessel was sunk, all the passengers 
were able to escape. That there is no sincere regret 
is, however, made manifest by statements made by 
eminent Germans. As many American citizens were 
lost with the Lusitania strong representations have 
been made to the Imperial Government by the United 
States, but so far evasive and ineffective replies have 
heen made, and the attitude of America is being 
watched with interest. Immediately after the catas- 
trophe Lord Mersey was directed to hold an inquiry 
into all the circumstances. 


The Tramway Strike. 


ALTHOUGH labour on tramways _ scarcely 
comes within our field, brief mention must be made of 
the effective manner in which the London County 
Council has dealt with a strike of drivers and con- 
ductors, who demanded an increase of pay beyond a 
war bonus which has already been given them, and 
who broke an agreement by leaving their work. The 





Council, after endeavouring to get the men to return 
to work, issued a notice calling upon all men of 
military age to return their uniforms and badges, as 
their services were no longer required. This action 
caused some consternation amongst the strikers, and 
at the end of last week they expressed their readiness 
to return. Further outbreaks, accompanied by some 
rioting, however, occurred on Sunday, when it was 
found that the Council was still firm in its resolve to 
dispense with strikers of military age unless they 
could show a medical certificate of unfitness, or 
other very good cause for not joining the colours. The 
Council, however, was supported by the public, 
which not only had suffered much by the serious 
curtailment of the services, but heartily approved 
the line taken, and by degrees the service is assuming 
normal proportions, men unfit for the Army filling the 
places of those rejected. It remains now to be seen 
whether the men will accept their defeat. with a good 
grace and regain, by enlisting the respect they lost 
by striking. 


Naval Incidents and Losses. 


ALTHOUGH no action of importance has been 
fought during the past month the British Navy has 
experienced several very regrettable losses without 
inflicting a compensating toll on the fleets of our 
enemies. On the Ist a German submarine attacked and 
sank the old ‘‘C” class destroyer Recruit in the neigh- 
bourhood of the Galloper and North Hinder Lightships. 
Out of the Recruit’s complement of sixty-four, four 
officers and twenty-one men were saved by a trawler. 
A few hours later four of our armed trawlers, the 
Barbados, Columbia, Miura, and Chirsit, attracted, 
we may suppose, to the spot by the news, were 
attacked by two German torpedo boats. An action 
followed, during which the Columbia was sunk with 
the loss of sixteen out of seventeen of her crew. At 
the end of a quarter of an hour the enemy boats 
retreated, but news of their presence was soon com- 
municated to four very fast and powerful destroyers, 
the Laforey, Leonidas, Lawford, and Lark, which, 
after a running fight of an hour’s duration, sank both 
the enemy vessels. Two German officers and forty- 
four men were rescued from the sea. On the 7th the 
‘“F” class destroyer Maori struck a mine off the 
Belgian coast. Her sister ship, the Crusader, lowered 
her boats to pick up the crew. Shore batteries opened 
fire on the Crusader, which, after an hour and a-half, 
had to retire, leaving her boats behind. It is reported 
that the crew of the Maori and the crews of the 
Crusader’s boats, seven officers and eighty-eight 
men in all, were taken prisoners and conveyed to 
Zeebrugge. On the 18th of the month the Admiralty 
had to presume the loss of the Australian submarine 
AE 2, no communication from which had been received 
since April 26th. The Turks claim to have sunk this 
vessel on April 30th, while she was trying to enter the 
Of her crew of thirty-two, twenty 
A worse loss, however, 


Sea of Marmora. 
seem to have been saved. 
occurred on the night of the 12th, when the battleship 
‘Canopus ”’ class laid down 
Dardanelles, 


Goliath, a vessel of the 
in 1897, was torpedoed inside the 
apparently by the destroyer Mouavenet-Milieh. Of 
her crew 570 perished, while 20 officers and 160 men 
were saved. The doings of the British submarine 
E 14 strike a happier note. Towards the end of April, 
on her way to the Sea of Marmora, she sank a Turkish 
gunboat, presumably the Berki-Satvet. Arriving 
in the Sea, she sank a transport on April 29th, another 
gunboat on May 3rd, and a very large transport full 
of troops on the 10th. On the 13th she caused a 
small steamer to run aground. She returned on the 
18th. -Her commander and all her crew have been 
decorated by the Wing. 


Further Naval Losses and Successes. 


On the 25th the British battleship Triumph 
was torpedoed and sunk off the Gallipoli Peninsula 
by what appears to have been a German submarine. 
She was operating in support of the land forces at 
the time and, according to the Turkish official account, 
was steaming slowly with her nets out and a screen 
of destroyers around her. The nets seem to have been 
of no protection whatever, for she capsized in nine 
minutes and sank half an hour after the attack. It 
is reported that 460 of her crew were saved. Two 
days later the battleship Majestic suffered a like fate. 
Most of her crew and all her officers were saved. On 
the same day, the 27th, the auxiliary cruiser Princess 
Trene was blown up, accidentally, according to the 
official report issued on the day of the disaster, in 
Sheerness Harbour, almost at the same spot as the 
battleship Bulwark. Her crew numbered about 
300 and 78 dockyard workmen were on board at the 
time. All perished with one exception. The Princess 
Irene was a new Canadian Pacific liner of 6000 tons, 
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built only last year by Denny’s, of Dumbarton. She | and armature core. The brush holders which are 
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was a turbine-driven oil-fired vessel and had a speed ELECTRIC APPLIANC FOR WORKSHOPS. | substantial design, are fitted to a circular ring 


on 


of about 25 knots. Once again our submarine service 
provided a relief to the picture of disaster. Towards 
the end of the month submarine E 11, while cruising 
in the Sea of Marmora, sank a Turkish vessel contain- 
ing a great quantity of ammunition, &c., chased a 
supply ship heavily laden with stores and torpedoed 
her alongside the pier at Rodosto, and drove a small 
store ship ashore. Later she entered Constantinople 
itself and discharged a torpedo at a transport along- 
side the arsenal. Our losses announced during the 
month thus amount to three pre-Dreadnought 
battleships, one auxiliary cruiser, one submarine, 
two destroyers, and one armed trawler. The loss 
inflicted by us on our enemies amounts to two tor- 
pedo boats, two gunboats, two, and possibly three, 
transports, two supply ships, and two small steamers. 


More Air Raids. 


EaRLy on the morning of the 10th a Zeppelin 
passed over Southend, Westcliff, and Leigh. Over 
seventy bombs were dropped, but the only result was 
the death of one woman, the injury of one man, and 
material damage estimated at £10,000. The craft 
was first seen at 2.45 a.m. The Admiralty received 
the news in a few minutes and a number of aeroplanes 
ascended from the neighbouring air stations to attack 
the enemy. A thick bank of cloud—which just 
possibly may have been artificially created—baftled 
the pursuit and the airship was last seen at 4.30 a.m. 
Exactly a week later—that is, early in the morning 
of the 17th—a Zeppelin, or possibly Zeppelins, 
visited the Ramsgate district. Bombs, mostly of an 
incendiary type, were dropped, but while the material 
damage done was fairly considerable, no lives were 
immediately lost, although twe civilians have since 
died of their injuries. The craft was chased off by 
aeroplanes from Eastchurch and Westgate. Off 
Nieuport eight of our naval machines took up the 
pursuit. Three attacked the vessel at close range 
and one dropped four bombs from a height of 200ft. 
above it. Smoke was observed coming from one of 
the compartments and the vessel was last seen at a 
great height sailing tail down. Although a heavy 
fire was directed at our machines from the airship we 
had no casualties. It is understood that the vessel 
subsequently came down behind the German lines 
in a wrecked condition. Most of her crew are believed 
to have perished. Southend received a second visit 
on the night of the 26th-27th. Two women and a 
child were killed, one death being caused by a frag- 
ment of an anti-aircraft shell. The damage to 
property was slight. It is reported that one of the 
Zeppelins which took part in this raid was severely 
damaged by our gunners and that it fell into the sea 
near Heligoland with the loss of all its crew. On the 
night of the last day of the month what appears to 
have been one of the largest air attacks yet attempted 
took place. At the time of writing all that we are 
permitted to say, and all that has been announced, 
is that Zeppelins were reported as having been seen 
near Ramsgate, near Brentwood, and over certain 
outlying districts of London. About ninety bombs, 
mostly incendiary, were dropped in the metropolitan 
area. Four people were killed, several seriously 
injured, and three fairly serious fires were started. 


The Ludwigshafen Air Raid. 


ONE of the finest aeronautical exploits of 
the war was accomplished by a French air squadron 
on the morning of the 27th. Eighteen aeroplanes 
left some unspecified point at three o’clock in the 
morning for the town of Ludwigshafen on the Rhine, 
They were away for nearly six 
hours and covered a distance of all but 250 miles. 
All the machines save one returned safely. The 
exact object of the attack was apparently the chemical 
factory of the Badische Anilin und Soda-fabrik, one 
of the largest explosives works in Germany. The 
aviators dropped forty-seven bombs of 90 kilos. 
weight and two of 155 kilos. on the main factory 
and thirty-six of 90 kilos. on an important annexe 
about two miles away. Much damage, it is reasonable 
to suppose, was caused, for heavy fires, accompanied 
by much yellow smoke, were observed to break out. 
There is every reason to believe that this factory was 
being employed by the Germans for the wholesale 
production of chlorine and other poisonous gases. 
Before the war it regularly engaged on the 
manufacture of bleaching powder, for which purpcse 
it had a large liquid chlorine plant. It is interesting 
to note that according to the official figures the total 
explosive bombs discharged reached 
17,116 lb., giving an average of 950 lb. per 
machine. Each machine, it would appear, carried 
five of the smaller bombs or the equivalent. 


near Mannheim. 
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No. II.* 

THERE is little more to be said concerning the 
lines upon which a good electric tool should be 
constructed, for this part of the subject was covered 
pretty fully in the first article, but we propose, before 
passing on to other electrical appliances for workshops, 
to refer briefly to a few drills, &c., made by British, 
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which is independent of the top cover, consequently 
it is possible to remove the latter without dist urbing 
the brushes. An exceptionally substantial sWiteh 
is fitted to these drills. It is of the drum type and 
can only be placed in the “on” or “ off” positions 
If desired, it is designed so that the drill can be made 
to run in both directions. Connection is made to 
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Fig. 7—SECTION OF ELECTRIC DRILL 


American and Swedish firms. 
the Westminster Tool and Electric Company, of 
Suffolk House, Laurence Pountney-hill, Cannon- 
street, E.C., has been repairing drills made by foreign 
firms, thus gaining much valuable experience. Some 
time ago the firm got out designs of its own, and it 
is now making these tools in fairly large quantities. 
The drills are made in three sizes and for two standard 
pressures, viz., 110 and 220 volts, but the motors are 


For a long time past 





Fig. 8—-THE WESTMINSTER TOOL AND ELECTRIC 
COMPANY’S DRILL 


wound for other pressures if necessary. A section 
of one of the machines is shown in Fig. 7. The gear- 
ing consists of two sets of hardened steel wheels 
and pinions. An aluminium alloy diaphragm isolates 
the motor from the gearing, thus keeping all oil and 
grease away from the windings. A large ball bearing 
fixed on the drill spindle takes the thrust. The gear 
case is made of an aluminium alloy and is fitted 
with gun-metal bushes in which the main and inter- 





Fig. 9—-ELECTRIC BLOWER 


mediate spindles run. Following the usual practice, 


the firm winds all its armatures on the former 
principle. The commutators have a large radial 
depth and consequently a very long life. All drill 


motors are fitted with fans, which ventilate the 
windings in a very effective manner. In the case 
of large drills the air is drawn through the commutator 





* No I. appeared May 14th. 


the drill motor through an angle plug, which has three 
contacts, one of which is an earthing contact. The 
wire armoured or cab tire cable supplied with the 
drill is provided with an earth wire and a plug and 
socket with an earth connection. Fig. 8 shows a 
complete drill. We need not say any more about 
these tools except that they seem very light for their 
output. In common with most other firms that are 
engaged in this business, the Westminster Tool and 
Electric Company makes magnetic drill posts. 
Like the drill motors, they are wound for standard 





Fig. 10—ELECTRIC GRINDER 


pressures of 110 and 220 volts, but other windings 
are provided if necessary. Two sizes of these posts 
are supplied, one having a single magnet and suitable 
for drills making fin. holes in mild steel and one with 
two magnets and capable of supporting drills that 
make 1 }in. holes. 

Another useful little appliance made by the West- 
minster Tool and Electric Company is a portable 
electric blower, shown in Fig. 9. These blowers, 





Fig. 11-SWEDISH DRILL 


we are told, are now used widely in generating stations 
and sub-stations, flour mills, paper, straw and joinery 
works, shipyards, locomotive shops, and general engi- 
neering works. Apparently, however, they are eim- 
ployed most extensively for blowing out the windings 
of electrical machines in generating stations and sub- 
stations, and for this purpose they are no doubt 
exceedingly useful. The machine consists simply of an 
electric motor combined with a small blower. The 
air pressure it gives is ample for all ordinary require- 


ments. As far as possible, the parts of the blower 
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—— 
are made of aluminium, and the weight is there- 
ere very small, At one end of the blower is 


star switch, with the aid of which the motor can be 
cartel and stopped with the greatest of ease. The 
tors are wound for any standard voltage, and may 
be used on direct-current or alternating circuits, 
and they take about 180 watts. When the supply 
is « three-phase one, or a two-phase one, the motors 
are connected to one phase only. 
This is very frequently done in the case of other 
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Fig. 12—VAN DORN ELECTRIC DRILL 


electric tools. A series motor will work on an alter- 
nating current supply, but electric tools designed for 
both kinds of current differ from those intended 
for direct current only. For one thing, the field 
system is laminated, otherwise excessive heating will 
result. When two or three-phase current is available 
electric drills and other portable tools are sometimes 
worked with squirrel-cage motors. Mechanically 
these tools do not differ from direct-current tools, 
but they will not, of course, work on direct-current 














Fig. 13—STOW ELECTRIC DRILL 


circuits. A series motor, on the other hand, when 
properly designed can be operated on any kind of 
supply. Not many firms in this country make tools 
fitted with induction motors. Perhaps the best- 
known polyphase drills are those supplied by the 
Consolidated Pneumatic Tool Company. As a matter 
of fact, there are very few British firms that make 
electric tools at all. Many supply them, but they do 
not make them. They have been obtained very 
largely from Germany, America and Sweden. 

A Swedish hand grinding machine supplied by 





Fig. 14—STOW HAND FEED DRILL 


Messrs. Morris and Lister, of 3 and 4, Palace-chambers, 
Westminster, is shown in Fig. 10. 
aie ae : A 

This firm has been supplying these grinders and 


Bridge-street, 


electric drills for several years, and we are told that 


up to the present only one machine has been returned 
10 has 


for repair. The machine illustrated in Fig. 
been designed with a view to obtaining the most 


practical arrangement of hand grips and also the 
best possible distribution of weight. It will be seen 
that the hand grips are tubular, and that they are 
in line with the shaft of the motor. Hence the 





weight of the latter is taken equally by both hands, 
and the wheels can be used in the most awkward 
positions. Electric drills supplied by this firm are 
made for direct and alternating-current circuits. 
The standard voltages for direct-current machines 
are 110 and 220 volts, and for three-phase alternating- 
current drills 190, 220 or 380. The motors, however, 
are wound for other voltages if required. The 
general appearance of one of these drills can be 
gathered from Fig. 11. 

American electric tools are supplied by Alfred 
Herbert, Limited, of Coventry, the Selson Engineer- 
ing Company, Limited, of 83, Queen Victoria-street, 
London, the Armorduct Manufacturing Company, of 
Farringdon-avenue, E.C., and the Sun Electrical 
Company, of 118-120, Charing Cross-road, W.C. 





Fig. 15—STOW FRICTION SENSITIVE DRILLING MACHINE 


drills supplied by the first 
mentioned firm are made by the Van Dorn and 
Ditton Company, of Cleveland, Ohio. They are 
designed to withstand severe usage and are said to 
be easy to handle, being light and compact and 
powerful. All drills up to the jin. size may be 
operated either on a direct or an alternating-current 
circuit. The drill spindle is offset so that holes may 
be drilled close to a flange or similar projections. 
Machines up to the jin. size are fitted with a lamp 
adapter and may therefore be connected to any 
lamp holder. The larger sized drills have a plug 
for fitting into a wall socket. A double-pole fuse 
is then provided between the main switch and con- 
necting socket. 

The gear case is a light aluminium casting rein- 


The Van Dorn electric 








Fig. 16—SUN ELECTRIC DRILL 


forced with ribs which prevent distortion. Besides 
acting as a housing for the gears the case forms a 
grease chamber, from which the gears and main 
spindle are lubricated. Each end of the armature 
shaft runs in a ball bearing fitted in a steel housing, 
and the thrust is taken by a ball thrust washer. 
Accessibility is one of the special points claimed for 
these drills. All parts may be readily cleaned, thus 
maintaining good efficiency. Another advantage 
which the makers lay stress upon is that drills, &c., 
may easily be removed from the machines. Machines 
up to the fin. size are fitted with a drill chuck, but 
on the larger sizes the drills are inserted into a remov- 
able socket or adapter having a square driving part 
which fits the spindle, this arrangement permitting 


regards the motor little need be said. The remarks 
made in the first article concerning the lines on which 
good drill motors should be designed apply to these 
Van Dorn drills. Briefly, the armature is former 
wound, and is connected in series with the field coils. 
Like the armatures of all other well designed drill 
motors, the armatures of these machines are fitted 
with a large aluminium fan, which keeps the windings 
cool. The switch makes and breaks the circuit 
quickly. Machines up to and including the jin. 
size are fitted with a safety fuse. Drill motors 
wound for 110 volts may be used at any supply pres- 
sure from 100 to 130 volts and 220-volt driils at any 





Fig. 17—SUN ELECTRIC DRILL 


pressure from 200 to 240 volts. Fig. 12 shows one 
of the Van Dorn drills. This is a drill with a screw 
feed, but other types suitable for use without a drill 
post are supplied. 

The ‘‘ Stow” electric tools made by the Selson 
Engineering Company, Limited, are also supplied 
for direct-current or alternating-current circuits. 
Drills designed for direct current only have a steel 
frame. Those intended for alternating current have 
a laminated stator frame, which is enclosed in an 
aluminium casing. These drills can also be worked 
with direct current if desired. Particulars of these 
direct-current and alternating-current drills are set 
forth in the following tables :— 


Direct-current Drills. 
Nos. 5. Nos. 6. Nos. 7. 


Will drill in hard wood up to .. 1}in 2in. 2 hin 
Will drill in metal upto .. .. .. lin. I fin. 1 $in. 
Length of feed .. Se a 2in. 24in. 2}in. 
Morse taper on end of spindle. . No.3 No.3 io. 4 
Weight : SS adi aie eae Glee 41 lb. 46 Ib. 
Length over all . F os seme 20in. 21}in 
Width over all including handles ae 24in. 26in. 30in. 
Diameter of frame . 6in. 63in. 68in. 
Offset of drill spindle from edge of 

frame ; fin. = 2in. 1gin. 
Approximate speed of spindle (loaded), 

revolutions per minute. . 450 360 300 

1 


Maximum horse-power of motor . 
These drills are wound for either 110 or 220-volt circuits. 


Alternating-current Drills. 


No. 5u. No. 60. No. 7v. 
Will drill in hard wood up to .. l}in. liin. 2in. 
Will drillin metalupto .. .. .. lin. l}in. I}in. 
Length of feed .. ee es =i 24in. 2}in. 
Morse taper in end of spindle +s «+ Nod No.3 No.4 
Weight ~ Se ae ee «x SR “SR. SR 
Lemath over all . -. 20in. 20in. 21 jin. 
Width over all including handles .. 24in. 26in. 30in. 
Diameter of frame . e Shin. 6gin. 68in. 
Offset of spindle from. edge of frame lf;in. — 2in. 1 gin. 
Approximate speed of spindle re 
revolutions per minute “s : 450 360 300 
1 1 


Maximum horse-power_ . 
These drills are also wound for 110 and 220-volt circuits, the 
periodicity in each case being 60 cycles, 


Two examples of these drills are shown in Figs. 13 





Fig. 18S—ELECTRIC BUFFER 


and 14. The drill shown in Fig. 13, it will be noticed, 
is intended to be used with a drill post, whilst the 
machine shown in Fig. 14 is a hand-operated drill. 
Another useful machine supplied by the Selson Engi- 
neering Company is shown in Fig. 15. This is the 
Stow friction driven sensitive drill, which will drill 
holes in metal up to jin. diameter. 

The Armorduct Manufacturing Company, Limited, 





the removal of tools without the use of a drift. As 


supplies the *‘ Little Hustler ’’ electric tools, which, 
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as already stated, are made in America. They are 
supplied in capacities ranging from jin. to 2in. and 
for direct. and alternating-current circuits. The 
standard pressures are 110 and 220 volts. Like other 
drills already described, these machines are fitted with 
hall bearings. The motors are cooled with a fan, and 
they are said to be very light for their output. 

The electric drills supplied by the Sun Electrical Com- 


pany—see Figs. 16 and 17—are constructed on some- | 


what special lines. The switch is placed below the 
handle where it can be operated with great ease. 





Fig. 1—lUN ELECTRIC GRINDER 


switch lever serves for starting, stopping and reversing | 
the motor. Perhaps the most novel feature of these | 
drills, however, is that the chuck can be turned at right 
angles to the centre line of the machine and locked in 
this position whilst the drill is tightened in the chuck. 
Another special feature is that an emery wheel can 
be attached to the tool, thus enabling the drills to be 
sharpened without taking them away to an inde- 
pendent emery wheel. Needless to say, this is very 
useful on outside jobs. The machines, we are told, 
run equally well on direct and alternating-current 





One | 


| for buffing and -grinding work that is too large to be 
conveniently moved and taken to a stationary ma- 
| chine. In motor garages the tool is said to be ex- 
| ceedingly useful. Another tool supplied by the Sun 
| Electrical Company is a portable electric grinder fitted 

—see Fig 19-—with a 1/12 horse-power motor running 


— 


Kramer Electric Tool and Hoist Company, of Witton 
Birmingham, a firm that does an extensive business 
of this kind. It manufactures electric drills for Work. 
ing on direct and alternating circuits and for all 
voltages and periodicities. Besides the portable drills 
as shown in Fig, 20 the company makes floxi}le 
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Fig. 20—ELECTRIC DRILLS IN OPERATION 


at 10,000 revolutions per minute. For the accurate 
and quick grinding of centres, reamers, cutters, dies, 
&e., this tool is said to be invaluable. It works 
equally well on internal and external surfaces, and 
will grind holes up to 4in. deep. A fixing arm enables 
the tool to be fixed to a slide rest of an ordinary 





~~ 








shaft equipments, which, as explained in the previous 
article, offer the advantage that a more powerful motor 
may be used. In Fig. 21 a portable motor is shown 
driving a grinding wheel, and Fig. 22 shows the 
same motor equipment used for operating a drill 
In the drill head is a change speed gear giving 




















Fig. 21—PORTABLE 


FLEXIBLE SHAFT GRINDING EQUIPMENT 














Pig. 22—FLEX'BLE SHAFT DFILUING EQUIPMENT 




















Fig. 23—MOTOR WITH SPEED REDUCTION 


circuits. Moreover, they are very light, a machine 
having a drilling capacity of jin. and a tapping 
capacity of ;';in. weighing only 11 1b. The firm also 
supplies a portable electric buffer which weighs only 
8 lb. This machine—see Fig. 18—is also suitable for 
direct and alternating-current circuits. It is intended 


GEARING 


lathe. 











The tool is suitable for alternating or direct- 


current circuits. 


A good example of the handiness of portable electric 


| 
drills is shown in Fig. 20, where four drills are being 
used for drilling holes in the stator of a large fly-wheel 
alternator. 


These drills were made by the Witton- 


Pig. 24—ELECTRIC PLATE GRINDER 


9 to 1 and 8 to 1 reductions. The gearing runs in oil. 
The motor is a 2.5 horse-power machine and it runs 
at 1250 revolutions per minute. Sometimes a speed 
reduction gear is fitted to the motor as shown in 
Fig. 23. There are two projecting spindles, from either 
of which the flexible shaft can be driven. One spindle 
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vives a reduction of 3 to 1 and the other 9 to 1. The 
switch-box is to be seen on the left. By using a cable 
of suitable length the tool operator can, of course, 
»lace the switch-box beside him and thus work the 
whole machine with the greatest of ease. Moreover, 
it is to be noted that the motor is hung on side 
brackets and can be turned in a vertical plane, this 
Loving a feature of considerable importance when the | 
»nachine is used for tube cleaning. A useful tool is 
shown in Fig. 24, this being a plate grinder for 
grinding the defects out of steel plates. It consists 
of a 2 horse-power motor running at 1600 revolutions 
per minute and coupled directly to a grinding wheel. 
‘As the illustration shows, the motor is mounted on 
wheels and pressure is applied to the wheel by the 
iandle to be seen on the left. 

A rose bitting equipment for reamering and coun- 
vsinking holes up to 3}in. in diameter at a speed 
20 revolutions per minute is also made by this 
firm. By means of worm gearing in the gear-box 

above the tool two speeds are obtainable. A speed 
reduction gear is also incorporated in the motor, the 
latter running at 1200 revolutions per minute and the 
spindle to which the flexible shaft is attached at 


RECENT LOCOMOTIVE PERFORMANCE ON THE 
GREAT NORTHERN RAILWAY. 
(By a Correspondent.) 
No. L 

Many readers of THE ENGINEER are doubtless 
aware that the ‘‘ Atlantic ’”’—or 4-4-2—locomotives 
perform practically all the main line express train 
demands on the Great Northern Railway, and these 
engines now seem to be as famous as the late Mr. 
Patrick Stirling’s celebrated 8ft. single wheelers. 

To Mr. Henry A. Ivatt, the late Locomotive Superin- 
tendent, belongs the honour, not merely of introducing 
the ‘‘ Atlantic ” type to the Great Northern Railway, 
but to this country. As these fine machines have 
been illustrated and full particulars of construction 
given in these columns on several occasions, it is not 
necessary to repeat full details, except to say that 
No. 990, the pioneer, was built at Doncaster in the 
early part of 1898, and provided with a boiler and 
fire-box having a total heating surface of 1442 square 
feet to supply cylinders 19in. diameter by 24in. 
stroke—afterwards reduced to 18}in.' diameter, which 
latter size became the standard for all future ‘ wet 

















Pig. 25—ELECTRIC BOILER TUBE SCRAPER 


600 revolutions per minute, and the gear in the head 
of the tool gives a 3 to 1 reduction. By means of a 
shunt rheostat the speed can be increased 50 per 
cent. 

Another tool made by the Witton-Kramer Electric 
Tool and Hoist Company is shown in Fig. 25. Perhaps 
it is scarcely right to include this in the category 
of workshop appliances, since it is a tool designed for 
use in boiler-rooms ; but it is nevertheless worthy 
of notice. It is an electric tube cleaner, which is said 
to have given excellent results wherever it has been 
tried. The motor, which, as the illustration shows, 
may be suspended from a crane hook, is a 1.5 horse- 
power machine and it runs at a speed of 1500 revolu- 
tions per minute, but owing to the provision of a speed 
reduction the spindle to which the flexible shaft is 
attached only runs at 500 revolutions per minute. 
Other special features of this tool are that the starter 
is attached to the motor and that the cutter head is 
designed so that the work is distributed evenly 
amongst the cutters, permitting them to pass round 
curves and to cut the scale properly irrespective of 
whether the tube is circular or oval. Moreover, the 
cutter head does not depend on centrifugal force for 
its action, for the cutters are pressed outwards by 
means of springs. The cutters can be adjusted, but 
there is a limit to this adjustment. It is said to be 
impossible to set the cutters so that they damage the | 
tube. 








THE mechanical engineer of the Chicago, Rock Island, 
and Pacific Railway, Mr. G. S. Goodwin, recently read 
a paper before the Western Railway Club. In it he dealt 
with the average net earning power of a locomotive, 
stating that it was 44 dols. (£9 3s. 4d.) per day, and that 
the average mileage of a freight engine was 57 miles. In 
the course of the paper he said :—‘‘ For the fiscal year 
ended June 30th, 1913, the total operating revenue from 
251,277 miles was 3,181,177,898 dols. (£662,545,362). 
his revenue was produced by the use of 63,198 locomo- 
tives, having an average tractive power slightly over 
30,000 lb. Assuming that 11 per cent. of these locomotives 
are in the shops, and dividing the total revenue from 
transportation, this leaves 56,246 as earning a revenue of 
3,145,000,000 dols. (£655,208,000), in round figures, which 
gives nearly 56,000 dols. (£11,663) per year, or 153 dols. 
(£31 17s. 6d.) per day, as the gross earnings of each engine. | 
Deducting from this figure the operating expenses repre- | 
sented by the ratio 71.33, we have 44 dols. (£9 3s. 4d.) 
per day as the net earning power of each locomotive in 
the United States. 


steam ”’ engines of this type, irrespective of boiler 
accommodation. The coupled wheels are nominally 
6ft. 6in. in diameter, and a working pressure of 175 Ib. 
is provided. No. 990 proved a very successful engine ; 
consequently, further additions were made to the 
stock, the total reaching twenty-one. 

Four years later a much larger edition was con- 
structed, having a large boiler and a wide American 
fire-box, giving a total heating surface of 2500 square 
feet, and 31 square feet of grate area, but otherwise 
practically identical with the “990” class. This 
engine received the running No. 251, and became the 
standard type of express engine for the Great Northern 
Company, the total number now running being ninety- 
three, two of which are four-cylinder compounds. 
The following particulars of their working represents 
ordinary everyday service, and by no means show 
the extent of the powers possessed, while all loads 
are given in accordance with the late Mr. Charles Rous- 
Marten’s practice, 7.e., exclusive of engine and tender. 

First, I will take a performance by No. 272 with 
350 tons, on the afternoon Leeds dining car express— 
allowed 83 min. for the 76} miles to Peterborough, 
representing an average speed of 55 miles an hour. 
No. 272 passed Holloway, 1} mile of rising gradient at 
an inclination of 1 in 105 and 1 in 110, in 4 min. 26 sec., 
and commenced the 8 miles ascent at 1 in 200 to 
Potter’s Bar at 514 miles an hour, falling to 42.3 
at that station, the time for the 12} miles from the 
start being 20 min. 22 sec. The 19} miles thence 
to Hitchin were covered in 18 min. 50 sec.—distinctly 
good, as this portion of the journey is far from easy. 
The next 15 miles, mostly downhill, occupied 13 min. 
3 sec., with a maximum speed of 763 miles an hour ; 
then came arelaying slack which reduced speed to about 
15 miles an hour and cost over a minute delay. Never- 
theless, we covered 53} miles in the even hour from the 
start. On the 1 in 200 rise to Abbott’s Ripton the 
minimum was 47 miles an hour, and we stopped at 
Peterborough in 82} min. exactly—81 min. net time. 

Next, with a long train, packed full of passengers 
and luggage, not a seat being vacant, which must 
have weighed approximately 400 tons, No. 275 had 
a very hard battle to reach Peterborough in 83 min., 


| but the allowance was only exceeded by 1 min., 


despite a signal check approaching our destination. 


| In this instance, nearly 6 min. were consumed before 


Holloway was passed, although the engine did not 
once slip. The ascent of the Potter’s Bar incline 





was commenced at only 48.6 miles an hour, falling 
to 35 at the eleventh mile-post, it then recovered 
to 37.2 for a short distance, only to fall again to 35 
at Potter’s Bar Station, passed in 23 min. 20 sec. 
A further 53} min. were required to pass Hatfield, 
17% miles, while at Hitchin we were nearly 64 min. 
late, having taken 43 min. 22 sec. to that point, 
32 miles from London. But then we began to recover 
on the 263 miles of mostly favourable grades to 
Huntingdon, which were reeled off in 23} min., with 
no higher speed than 75 miles an hour. The minimum 
at Abbott’s Ripton was 50 miles an hour—decidedly 
good for such a load—and we repeated the 75 miles 
an hour pace on the descent, and so covered the 
final 174 miles to Peterborough in a like number of 
minutes, in spite of the above-mentioned signal 
check. It is noteworthy that a distance of 60 miles 
was covered in 55 min. 28 sec., and the final 44} miles 
from Hitchin in 403 min. It should also be mentioned 
that the running was somewhat hampered by an 
adverse wind. 

North of Peterborough, No. 1451, with a load of 
320 tons, had no difficulty in climbing the 23} miles 
of adverse gradients to Stoke Box in 30 min., the 
minimum on the final 3 miles, at 1 in 178, being 
44 miles an hour. The 20 miles of falling grades 
onwards to Newark, including a reduction of speed 
through Grantham, absorbed 18 min. 55 sec., and 
another 5 min. 41 sec. sufficed to bring us over the 
following 6} level miles to Carlton. The next 8 miles 
of rising gradient to Askham tunnel were climbed in 
8 min. 23 sec., with a minimum of 50 miles an hour, 
so that Retford was passed at reduced speed in 
67 min. 4 sec. and 31 min. 38 sec. from Peterborough 
and Grantham respectively, the distances being 
62} and 33 miles. The time of 18 min. 12 sec. for 
the 184 miles from Newark was also a very smart 
performance. Approaching Doncaster, we were twice 
delayed by signals, but stopped there in 86 min. 
22 sec. for the 79} miles. The net time was 85} min., 
50 min. for the 50} miles from Grantham, whilst 
no higher speed than 69.2 miles an hour was recorded. 

Turning to the work accomplished with the heavy 
but slower - timed Scotch trains, one of these 
** Atlantics ’’ had not only a load of 400 tons on the 
morning dining car express, but also a strong north- 
east wind to contend with. However, the engine 
managed to show an economy of 1} min. on the 
97 min. schedule for the Grantham—York stage of 
its journey. Newark, 14} miles, was passed in 16 min. 
48 sec., with a maximum of 69.2. Speed was reduced 
when passing over the water troughs at Muskham, 
2 miles further on, so that we only averaged a mile 
a minute for the level distance to Carlton, and speed 
fell to 40} miles an hour on the ascent to Askham, 
Retford, at reduced speed, being passed in 37} min. 
and Dorcaster, again with a reduction of speed, in 
56 min. 17 sec. The 18} practically level miles thence 
to Selby, passed at 30 miles an hour owing to the 
swing bridge and curves, occupied 20 min. 49 sec., 
and York, 823 miles, was reached in 954 min. 

Another engine of the same class with the corre- 
sponding up train had 380 tons to haul from Grantham 
to London, 105} miles, in 2 h. 3 min. The start was 
not brilliant, 11 min. 50 sec. being required for the 
534 miles rise at 1 in 200 to Stoke Box, but the next 
23} miles to Peterborough, passed at the regulation 
10 miles an hour, were reeled off in 21 min. 12 sec., 
with a maximum of 81.8 miles an hour. The mini- 
mum on the 1 in 200 at Abbott’s Ripton was 42.8 
miles an hour, and 53} miles were covered in the first 
hour. Unfortunately, owing to there being no water 
troughs for the 80 miles between Werrington and 
London, the driver was doubtful of his water supply, 
and so had to run easily for some distance. After 
Hatfield, however, we made a spurt, covering the 
5 uphill miles to Potter’s Bar in 5 min. 11 sec., with 
a minimum speed of 53 miles an hour, and then 
descended into town with a maximum of 73.7, 
reaching the terminus, despite a check at Holloway, 
with ? min. to spare. 

The standard time for up trains on the Doncaster— 
Grantham stage is 60 min. for the 50} miles, much 
uphill being encountered. With the up afternoon 
Scotch diner, No. 1436 had no less than 430 tons to 
haul over this section, and succeeded in keeping the 
schedule. The speed did not fall below 45 miles an 
hour on the short rise at 1 in 198 to Piper’s Wood 
Box, and we passed Retford, 174 miles, in 21 min. 
24 sec. On the 1 in 178 rise thence, the minimum 
speed was 50 miles an hour, which finally fell to 
41 on the last } mile at 1 in 200 to Askham summit. 
Speed then rose to 70} miles an hour before we 
reached Carlton, 29} miles, passed in 34 min. 28 sec., 
and the 6} level miles from that station to Newark 
were covered in 5 min. 53 sec., so that the time for 
the 36 miles to that town was 40 min. 21 sec. — 
excellent work with such a huge load. Thence on 
the 14} miles of rising grades to Grantham the 
minimum speed was 36 miles an hour, and we stopped 
in 59 min. 53 sec. from leaving Doncaster. 

With moderate and light loads these big machines 
can perform astonishingly well, as the two following 
samples show, the. first giving details of a trip by 
the 2 p.m. ex Leeds, allowed 185 min. for the non- 
stop run of 175? miles from Wakefield to King’s Cross, 
representing an average speed of 57 miles an hour. 
The load was 220 tons, and a smart start was made 
from Wakefield, Nostell, 5} miles, at the summit of a 
sharp 4-mile rise at 1 in 150—up which the speed did 








550 


THE ENGINEER 





JUNE 4, 1915 








not fall below 40 miles an hour—being passed in 
8 min. 14 sec., and the 14} miles thence to Doncaster 
were covered in 13 min. 19 sec., the maximum speed 
being 76.2 miles an hour, thus we passed that station, 
at reduced speed, in 21 min. 33 sec. Recovering 
rapidly the minimum at Piper’s Wood was 58.4 
miles an hour, and 75 the maximum at Bawtry. 
At Barnby Moor this had not fallen below 73.7, 
although travelling up a slightly rising gradient all 
the way. Approaching Retford, we were still travel- 
ling at 72 miles an hour when we encountered our 
first delay in the shape of a signal check ; neverthe- 
less, our time for the 37} miles was only 38 min. 
47 sec. We had now to commence the rise to Askham 
tunnel at slow speed, but breasted the summit at 
48.3 miles an hour, only to experience our second 
delay, for permanent-way repairs, and approaching 
Newark encountered our third delay, again for 
engineering works, causing a reduction in speed to 
slightly below 20 miles an hour, yet that station, 
55} miles, was passed in 59 min. 56 sec. The 20 miles 
onwards to Stoke summit, which includes more than 
7 miles of rising grade at 1 in 200, and is mostly all 
uphill, was covered in the smart time of 20 min. 
39 sec., with a minimum of 53 miles an hour. The 
descent produced a maximum of 86} miles an hour, 
which speed was maintained for a distance of 1} mile, 
while the average speed for 15 miles was exactly 
80 miles an hour! Approaching Peterborough, two 
further signal delays were encountered, in spite of 
which that station was passed at 5 miles an hour 
in 102} min. for the 99} miles from Wakefield, but 
the net time would not be more than 93} min.—a 
remarkably fine performance. 

Having now time in hand, despite all delays, the 
driver naturally made no attempt to regain speed 
quickly, yet on the level across Stilton Fens a rate 
of 663 miles an hour was attained, and the Abbott’s 
Ripton gradient was ascended without the speed 
falling below 52.3 miles an hour. Biggleswade, 
35} miles from Peterborough, was breasted in less 
than 36} min., and here the driver evidently finding 
he was still gaining on schedule, promptly ‘ eased 
off,” nevertheless, the 26} miles from Huntingdon 
to Hitchin, which includes much uphill, were covered 
in a like number of minutes ; 2 h. 29 min. had 
sufficed to bring the train from Wakefield to Hitchin, 
a distance of 143} miles, although the delays totalled 
more than 9 min., and it was evident that London 
could have been reached in 2 h. 53 min. net time, 
whereas we actually occupied 3 h. 8 min. gross time, 
owing to further delays. 

The second “ flight ’’ was with the up Manchester 
express, due to leave Grantham at 5.58 p.m. and 
arrive at the London terminus at 7.48 p.m., 110 min. 
for the 105} miles, an average speed of 57} miles 
an hour. This train was worked into Grantham by 
a Great Central ‘“ Atlantic,” and arrived on this 
occasion some 20 min. late. The Great Northern 
“ Atlantic”’ having taken control of the train, 
which weighed about 130 tons, the summit at Stoke 
was reached in 8 min. 24 sec., and then came a light- 
ning descent, attaining a maximum speed of 90 miles 
an hour in 8 miles. This was maintained for a mile 
on a falling gradient of 1 in 200, and in this instance 
the speed averaged 80 miles an hour for 18 miles! 
We encountered two signal checks before Peter- 
borough, but passed the offending train there, 
running through on the goods line at the back of 
the station to avoid it, but the driver here construed 
the 10 miles an hour regulation speed to mean almost 
stop! We therefore made what was practically a 
fresh start. Nevertheless, the mile-a-minute rate 
was regained within 3 miles, and on the 5 miles of 
level across the fens a rate of 69.2 was consistently 
maintained, and Abbott’s Ripton passed at a mini- 
mum of 57.6 miles an hour. Peterborough, 29} miles 
from Grantham, had been passed in 28 min. 49 sec., 
and Huntingdon, 46} miles, in 46} min., including 
three reductions of speed, one of which was almost a 
stop, as already recorded. Continuing, we were 
travelling at 77.5 miles an hour when we again 
experienced a vexatious signal check, and narrowly 
avoided a dead stop, the driver creeping slowly and 
cautiously right up to the signal, but fortunately 
the ‘‘ board ”’ fell just in time to prevent an absolute 
stop, so that we made what was practically our third 
start, yet we succeeded in covering the next 23 miles 
to a further signal check in 20 min. 39 sec., in spite 
of nearly all the distance being on adverse gradients, 
but so fine was the running that a maximum of 76.2 
miles an hour was reached on a short length of level, 
and the speed did not fall below 63.2 miles an hour 
on a gradient of 1 in 200, In spite of the two signal 
checks mentioned, Hitchin was passed in 27 min. 
4 see. from Huntingdon, the net time being only 
23 min., giving an average speed of 69.7 miles an 
hour—a distinctly smart performance for the up 
journey. Two more slight delays were met with 
before Hatfield, but we ran thence to Potter’s Bar 
in the quick time of 4 min. 39 sec., and at Wood Green 
reached a rate of 81.8 miles an hour. After Hornsey 
we had to contend with three more delays before 
reaching the terminus. However, we managed to 
arrive in 108 min. 21 sec., a gain of 1% min. on schedule, 
despite all the obstacles, while the net time could 
not have been more than 98} min., with no allowance 
for the slow speed through Peterborough ; and it is 
noteworthy that the net time from Peterborough 
was only 71} min. 


THE DISTRIBUTION OF HEAT IN THECYLINDER 
OF A GAS ENGINE.* 


By Professor A. H. GIBSON, D.Se. (Member), of University 
College, Dundee, and W. J. WALKER, B.Sc., Carnegie 
Research Scholar, of Dundee. 


THE investigation outlined in this paper is to some extent 
the outcome of a suggestion made by the British Association 
Committee for the investigation of gaseous explosives in their 
report for 1912. The report states, inter alia:—. . . The 
effect of heat flow upon economy is not very marked, and it 
is therefore not surprising that no decisive verdict has yet been 
pronounced on the relation between economy and speed. There 
is no doubt that, given satisfactory ignition, economy is some- 
what improved by increasing the speed, but the relation between 
speed and economy has not been so precisely determined as 
to permit a conclusion to be drawn about the part played by 
turbulence, nor, in view of the complication of the question, 
does it seem likely that much information can be derived from 
this source. A more promising line of inquiry would be a direct 
measurement of jacket losses at different speeds. The Com- 
mittee are not aware that any accurate measurements of jacket 
loss at different speeds have ever been undertaken. From some 
rather rough measurements of this character, it appears that 
the heat loss per cycle does diminish with increase of speed, 
but not in proportion thereto.” 

An experimental gas engine recently installed in the engineer- 
ing laboratories at University College, Dundee, appeared to 
afford exceptional facilities for such an investigation, This 
engine, built by the National Gas Engine Company, Limited, 
has a cylinder diameter of llin. and a stroke of 19in. The 
connecting-rod may be lengthened so as to vary the compression 
ratio between the limits 5.17 and 6.62. Governing is on the 
hit-and-miss principle. A special feature of the engine consists 
in the arrangement of the cylinder jackets. These were specially 
designed for experimental work, The jacket as usually con- 
structed is here divided into two separate parts. One of these 
surrounds the exhaust valve, and that portion of the exhaust 
passage included within the cylinder casting, while the other 
covers the breech end and barrel of the cylinder. The jacket 
water is led in series through the two sections, its temperature 
being measured before and after passing through each of these. 
As is well known, the heat attributed to jacket losses in a gas 
engine having the usual arrangement of jackets includes a 
certain proportion which, correctly, should be attributed to 
exhaust losses. In the engine under consideration, the magni- 
tude of these two sources of loss can be ascertained with a much 
higher degree of accuracy. The arrangement of the jackets is 
indicated by the sectional drawing of the breech-end of the 
eylinder—shown in Fig. 1. 

In order to measure the heat contained in the exhaust gases 
after leaving the cylinder, an exhaust cooler—Fig. 2—was 
fitted to the exhaust branch. In this cooler the temperature 


Fic. 1.—General Arrangement of Jackets for Exhaust-Pipe and Cylinder. 
Ezxhaust-Cooler and Thermometers. 
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of the gases is reduced by their passage over a series of thirty- 
three tubes, each gin. outside diameter and 4in. long. The 
jacket water passes through these tubes on its way to the 
eylinder jackets, and its temperature is measured before and 
after passing the cooler. 

The trials, as finally carried out, were extended with a view 
to determine how the distribution of heat through the engine 
varies with: (1) The speed of the engine, (2) the brake horse- 
power, (3) the compression ratio, (4) the richness of the air : gas 
mixture. 

The normal speed of the engine is 200 revolutions per minute. 
In the trials, a range of speeds from 140 to 260 revolutions per 
minute was examined. The maximum brake horse-power of 
the engine depends on the speed and mixture of air and gas. 
Its values are very approximately as follows : 

Ratio air : gas Speed, revolutions per minute. 
50 200 250 


(vols.). 1: 
error te. °° en ere 8 
Di ie pn leu oa eee ee | we 
Be cco bec Sen cs OD as ae OED. 8% oe ee 


In the trials the brake horse-power was varied from zero up 
to this full load capacity. Three different compression ratios 
were adopted. These are respectively 5.17, 5.70 and 6.62. 
Three different air : gas mixtures were used. In round numbers 
these are 7:1, 9: 1 and 11:1. In individual trials of the same 
series the richness of the mixture varied by not more than 5 per 
cent. on each side of the mean. In the great majority of cases 
the variation did not exceed 2 per cent. on each side of the mean. 
In all, some 130 trials were carried out. 

Experimental Measurements.—The methods adopted in 
measuring and calculating the various heat quantities involved 
agree in principle with those outlined in the Inst. C.E. report 
on Internal Combustion Engines.+ 

Gas Supply.—Town gas was used in the engine. An average 
analysis of this gave the following result :— 


Per cent. 
COz $.8 
Oz . 
co 13.0 
2 f 
H * 38.0 
N 13.1 


The corresponding lower calorific value—calculated—at 
standard temperature and pressure is 521.4 B.Th.U. per cubic 
foot. The gas supply is measured by a dry meter, which was 
calibrated before the trials against a standard gasometer. The 
calorific values, higher and lower, were measured by a Boys 
calorimeter deriving its supply from the gas main. The calori- 
meter was in operation during the whole duration of each trial, 
and the mean calorific value adopted for each trial is the mean 
of the results obtained from the calorimeter during this period. 
The mean of the lower and higher values obtained during the 


* The Institution of Mechanical Engineers. 





t “ Proceedings,” Inst. C.E., Vol. elxiii., page 241. 
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trials were respectively 520 B.Th.U, and 577 B.Th.U. per cubicg 
foot. ‘The lower value has been used in all calculations. 

Air Supply.—This is drawn through two 1500-light dry 
meters in parallel. ‘These meters were calibrated against 
standard gasometer. 

Measurement of Work.—The brake horse-power is measired 
by a water-cooled Prony brake whose drum is mounted along. 
side the fly-wheel. ‘The indicated horse-power is deduced from 
diagrams taken with a Dobbie-McInnes gas engine indicator, 
A xh) spring was used for the power diagrams, and a 'y spring 
for diagrams intended for the measurement of suction pressures, 
While no high degree of accuracy is to be anticipated for those 
measurements of indicated work, they appear to be very eo 1. 
sistent. 

Jacket Water.—As already stated, the jacket water pa es 
first through the exhaust gas cooler, then through the jacket 
surrounding the exhaust valve and exhaust passage and finaily 
through the barrel and breech jacket. On leaving the laticr 
jacket it is measured in one of a pair of calibrated measuring 
tanks. ‘Temperatures are measured before and after ea.) 


Fic. 2.—Exhaust-Gas Cooler. 





jacket or section of a jacket, and from a knowledge of tl. 
weight of water passing, the heat flow through the walls of eac! 
stage is readily computed. The weight of water in each trial! 
was adjusted so as to give a final temperature as near as possib|: 
to 145 deg. Fah. (63 deg. Cent.). In some trials when the 
temperature had become steady, this final temperature was 
2 deg. or 3 deg. above or below 145 deg. Fah. Sensibly, however, 
the final temperature was constant over the whole series of 
trials. 

Thermometers. 
trials. 

Heat in Exhaust Gases.—Systematic analyses of the exhaust 
gases were carried out, mainly with a view to ensuring that 
combustion was complete before the end of expansion. In no 
case was more than a trace of combustible found in the gas. 
In the great majority of cases no such trace was found, Ot 
the total heat in the exhaust gases leaving the cylinder, part 
is absorbed by the water in the exhaust valve jacket, and part 
in the exhaust gas cooler. The cooler is not sufticiently large to 
cool down the gases to atmospheric temperature, and their 
temperature on leaving the cooler is usually between 200 deg. 
and 300 deg. Fah. The heat carried away by these gases is 
estimated from a knowledge of their weight, specific heat and 
temperature. Their weight is known, since it is equal to the 
weight of air + gas + moisture entering the cylinder. The 


All thermometers were calibrated before the 


Fic. 3. 
Compression Ratio = 5°17 
R.P.M. = 200. Air:Gas=9 1 
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amount of steam formed during combustion is known from the 
records of the gas calorimeter, while the specific heat of the 
dry exhaust gas, which varies a little with its composition, is 
sensibly equal to 0.24. The mean temperature is measured 
by means of a mercury thermometer. 

Method of Conducting Trials.—Having started up the engine 
the governor is adjusted to give the desired speed, and by 
reference to the air and gas meters, the air and gas inlet valves 
are adjusted until the required air gas mixture is attained. 
The necessary brake load is then applied; the ignition is 
advanced or retarded until a satisfactory diagram with a vertical 
explosion line is obtained ; and the jacket water is regulated 
so as to give the required outlet temperature. When all con 
ditions are steady the trial commences. Each trial extended 
over some thirty to forty-five minutes. 

Experimental Data and Results.—In view of the very large 
number of trials involved, it has been thought inadvisable to 
attempt to give the detailed observations and deductions in 
this paper. From the experimental results, a heat balance 
sheet has been drawn up for each trial. From the data thus 
obtained, a series of curves has been plotted, and by inter- 
polation from these curves the more important data correspond- 
ing to speeds of 150, 200 and 250 revolutions per minute, and 
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to brake horse-powers of 10, 15, 20, 25 and 30, have been deduced 
each gas mixture and for each compression. These are 


for z ; - 
riven in Tables I, to V., while the salient features are shown 
3 iphieally in the curves of Figs, 3 to 6.* The main results 
7 the investigation may be summarised as follows :— 


Vechanical Efficiency.—The mechanical etliciency of the engine 
(1) increases with increasing loads, (2) diminishes as the ratio 
air; gas increases—Fig. 4—(3) diminishes as the speed increases 

Fig. 5—(4) is sensibly independent of the compression ratio 
The maximum efficiency attained in these trials, 
Sia ‘at full load with the richest—-7; 1—mixture, and at the 
lowest speed—150 revolutions per minute——is 88 per cent. 
\t the normal speed of 200 revolutions per minute and with the 
-ane mixture, the efficiency is 85 per cent., while with this same 
ed and the weakest—11 : 1—1mixture, it falls to 76.7 per cent. 
Vhermal Efficiency on Indicated Horse-power.—The thermal 
efliciency as measured on the indicated horse-power (1) increases 
with the load—Fig. 3—(2) attains a maximum with an air : gas 
mixture of approximately 10: 1—Fig. 4—(3) increases very 
slightly as the speed increases—Fig. 5—(4) increases as the 
pression ratio increases—Fig. 6. The maximum percentage 





Vig. 6. 





ee 
thermal efficiencies attained are as follows :— 
Compression ratio. 5.17 5.70 6.62 
speed 150 .. .. 33.1 .. .. 34.4 .. .. 36.5 
200 te ke Ce nage os .% 37.4 
250 cc “ah ca” oe, a oa, ae 


Thermal Efficiency on Brake Horse-power,—As measured on 
the brake horse-power, the thermal efficiency (1) increases with 
the load-—Fig. 3—(2) attains a maximum with an air: gas 
ratio of 8:1, ae., with a richer mixture than gives maximum 
indicated horse-power efficiency—-Fig. 4—(3) diminishes as 
speed increases -Fig. 5—(4) increases with the compression 
ratio —Fig. 6. ‘The maximum percentage efficiencies on the 
brake horse-power are as follows : 


Compression ratio 5.17 5.70 6.62 
Speed 150 + es ow Wet ss. 5S. SRD 
200 eS Ame, em 
250 eer ee ee: A ee 


Efficiency Rati. -Adopting the air cycle as the standard of 


Fic. 4. 
Full Load. Compression Ratio = 5°17. 


| 
-+- = GOES 5 = 
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RPM. 
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comparison, the ideal efficiencies corresponding to the various 
compression ratios are :-— 
Compression ratio .. .. 5.17 .. 5.70 .. 6.62 
Air cycle efficiency 0.482 .. 0.501 0.532 
The ratio of the actual thermal efticiency, measured on the 
indicated horse-power, to the corresponding air-cycle efficiency 
(1) increases with the load—Fig. 3—(2) has a maximum value 
when the ratio air: gas is approximately 10: 1—Fig. 4—(3) 
increases slightly with speed—Fig. 5—(4) is sensibly independent 
of the compression ratio—Fig. 6. At full load, and with the 
most efficient air-gas mixture, the relative efficiencies are, for 
all compressions : 
Revolutions tae. a heee ts, Se ee 250 
Efficiency ratio .. 0.687 0.700 0.709 
Exhaust Losses.—The percentage exhaust losses (1) diminish 
as the load increases—Fig. 3—(2) diminish very slightly as the 
ratio air: gas increases—-Fig. 4—(3) increase as the speed in- 
creases—Fig. 5—(4) diminish as the compression ratio increases 
Fig. 6. At full load the exhaust losses in these trials lie 
between the limits 33.6 per cent. and 42.5 per cent. The former 
value corresponds to a weak mixture, high compression and 
low speed, and the latter to a rich mixture, low compression 
ratio and high speed. 
Jacket Losses.—-The percentage heat carried away by the 
water flowing through the cylinder jackets, not including. the 
exhaust valve jacket, (1) increases with the load—Fig. 3— 
2) diminishes as the ratio air: gas increases—Fig. 4—(3) 
diminishes as the speed increases—Fig. 5—(4) is sensibly inde- 
pendent of the compression ratio—Fig. 6. With the strongest 
mixture, and at full load, the percentage. heat transmitted to 
these jackets is 1.10 times as great at 150 revolutions per minute 
as at 250 revolutions per minute, while withthe weakest mixture 
the ratio becomes 1.23. Since at 150 revolutions per minute 
the period of contact per cycle, of hot gases and cylinder walls, 
is 1.66 times as great as at 250 revolutions per minute, the rate 
of transmission of heat through the cooling surfaces is evidently 
much greater at the highest speed. An examination of the 
indicator diagrams, moreover, shows that the maximum pres- 
sure and temperature attained in the cylinder is approximately 
6 per cent. greater at 150 than at 250 revolutions per minute, 
so that this increased rate of transmission is obtained in spite 
of a lower gas temperature. The reason is apparently to be 
found in the fact that the greater turbulence of the working 
fluid at the higher rates of speed increases its effective conduc- 
tivity to an extent which more than counterbalances the effects 
of a smaller temperature difference and a shortened time of 








contact. Other things being equal, a 6 per cent. increase in the 
temperature of the gases would probably increase the heat 
transmitted by conduction and radiation by some 15 per cent., 
so that it may be taken approximately that the effective con- 
ductivity is increased in the same ratio as the speed of the engine. 
Radiation Losses.—The radiation loss, that is, the balance of 
the heat accounted for as indicated work, in the exhaust and in 
the jacket water, (1) diminishes as the load increases—Table III. 
(2) increases as the ratio air: gas increases—Table III. 
(3) diminishes as the speed increases—-Table III.—(4) increases 
slightly as the compression ratio increases—Table III. At 
full load radiation accounts for between 5 per cent. and 14 per 
cent. of the heat given to the engine, the former value obtaining 
with a rich mixture, high speed and low compression ratio, 
and the latter with a weak mixture, low speed and high com- 
pression ratio. Its variation with load is indicated in the 
following table : 





Compression ratio 5.17; air: gas 9. 
Brake load. Zero. Half load. Full load. 
Per cent Per cent. Per cent. 
Rovelatioss ie... cc 216.4... +. 383)... -.. OR 
200 PEO hess SOR, -te.3e oe 
COO voce ke Sn ee, ee) GO cen “oe ee 


Distribution of Heat up to End of Expansion Stroke.—Since 


the cylinder walls after release, this should, in a true heat 
balance, be credited to exhaust. The item attributed to radia- 
tion represents heat lost by radiation from the hot exposed 
surfaces of the piston and of the unjacketed portion of the 
breech, and from the outer surface of the jackets. Although 
this loss is wholly due to heat flow through the walls, only part 
of this flow takes place during the expansion stroke. The 


Fie. 5, 
Compression Ratio = 5°17. Air: Gas = 9:1 
Curves AA are from tests at full load. 
a Wea a » 0°8 full load. 
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remainder, occurring after the end of this stroke, is also to be 
attributed to the exhaust. Thus, in a heat balance drawn for 
the working fluid up to the end of expansion, the apparent heat 
flow into the walls is to be increased by the greater part of this 
radiation loss, and to be diminished by that part of the heat 
transmitted to the jacket water during exhaust. Similarly 
the apparent exhaust losses are to be increased by some small 
part of the radiation loss and by that part of the heat given to 
the jacket water during exhaust. The net result is that both 
the wall losses and the exhaust losses as given by direct measure- 
ment are to be increased by some unknown proportion of the 
radiation loss. A true heat balance for this portion of the cycle 
can only be deduced if the heat given per cycle in the com- 
bustible gas, the work done per cycle and the energy of the 
working fluid at the end of expansion, are known. In order to 
determine the energy at the end of expansion it is necessary to 
know :—(1) The temperature at the end of expan-ion, (2) the 
quantity of the working fluid in the cylinder, (3) its internal 
energy per cubic foot in terms of its temperature. 

In these trials all the data necessary for determining items (1) 
and (2) are available. The temperatures at the end of expansion 
have been deduced from a knowledge of the temperatures at 
the beginning of compression and of the pressures at the end of 
expansion and at the beginning of compression, while the 
temperatures at the beginning of compression have been calcu- 
lated by the method outlined by Dugald Clerk.* The internal 
energy per cubic foot corresponding to the various release 
temperatures has been deduced from curves given by Hopkin- 
son.t The mean results of these calculations, carried out for 
a number of the trials, are embodied in the heat balances given 
in Table V. Since their accuracy depends on that of the indicator 
diagrams, the possibility of error in these should not be over- 
looked. It is unlikely, however, that ‘the error in any item of 
these balance sheets exceeds about 1 per cent., while it may be 
much less. The results indicate in general that of the total 
radiation loss obtained by difference from the heat measure- 
ments, a proportion ranging from about 0.33 to 0.40 is to be 
added to the apparent exhaust losses, the remainder going to 
increase the apparent jacket or wall losses. This proportion 
attains its highest value with the highest compression ratios 
and with the richest mixtures. A comparison of these with 
results obtained in a similar manner by Hopkinson{ on a slightly 
larger engine shows a fairly close agreement. In round numbers 
the figures are as follow. Those attributed to the authors are 
obtained by interpolation from the figures of Table V. 

Air : gas=10.8. Air: gas=8.1. 
Hopkinson. Authors. Hopkinson. Authors. 

Heat as indicated horse- 
OW! 26) 20 ee 





power .. .. ee ete ee 
Heat in exhaust Viare J aote, Seek Loe 
Heat flow to walls Seek Fee: er 


The engine used by Hopkinson has a cylinder diameter 
* “ Proceedings,” Inst. C.E., Vol. clxix., page 148. 
+ “ Proceedings, I. Mech. E., 1908, page 424. 





* We reproduce the curves, but not the tables.—ED. THE E. 


part of the heat carried away by the jacket water passes into | 


= 11.5in., stroke = 2lin., compression ratio = 6.37, revolu- 
tions = 110 per minute. 

Heat Entering Exhaust Valve Jacket.—The percentage heat 
entering the exhaust valve jacket is shown in Table III. From 
these figures it appears that its value ranges from 8.0 to 12.5 per 
cent., being greatest at low loads, low speeds, and with low 
compression ratios and rich mixtures. At full load it varies as 
shown in the following table :— 





Compression ratio. 





Air : gas Lea el ae) & Pe anion 19) a 
Revolutions— | 
150... .. ..{ 11-1] 10.7| 10.3} 10.5] 10.1) 9.7) 9.7) 9.5, 9.1 
200 .. ye ae 10.4) 10.9; 9.7; 10.0 9.6 9 3) 9.4 8.9) 8.7 
250 1 1) [1] 918] 9:5) 8:9 94 9:1 8.5 9.0 8'4) 8.0 





If this be added to the jacket loss given in Table IV., it gives 
the jacket loss as determined from trials of an engine fitted 
with the usual arrangement of jackets. It is interesting to 
note in this connection that with weak mixtures and fairly high 
compression ratios, the jacket losses obtained in this way are 
in substantial agreement with those obtained by analysis as 
giving the heat flow during expansion. For example, at full 
load, with air: gas mixture 11:1 and with compression ratio 
6.62, the percentage wall losses by analysis at speeds cf 150, 
200 and 250 revolutions per minute are respectively 24.6, 
23.3 and 21.3—Table V.--while the percentages of heat to 
barrel and valve jackets are respectively 24.9, 23.5 and 20.9. 
Under favourable circumstances it appears that a heat balance 
sheet obtained by measuring the indicated work and jacket 
heat of a commercial type of engine, and by estimating exhaust 
losses by difference, is in extremely close agreement with the 
balance sheet based on the internal energy of the gas at the end 
of expansion. For fairly rich mixtures and lower compression 
ratios the measured jacket losses are, however, always in excess 


Fic. 6.—Full Load. 200 revolutions per minute. 
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of those more correctly computed from the internal energy of 
the gas. 

The authors would express their sense of indebtedness to the 
trustees of the Carnegie Research Fund, whose scholarship to 
Mr. Walker rendered possible his co-operation in the work. 
Also to Mr. Linton, of the engineering staff of University College, 
for much assistance given during the trials. 








INSTITUTION OF MECHANICAL ENGINEERS. 
SPECIAL MEETING. 

In accordance with No. 14 of the Articles of Association, 
and in response to a requisition signed by fifty-six members and 
associate members, the Council of the Institution of Mechanical 
Engineers convenes a special meeting of the Institution on 
Friday, June 11th, 1915, at 3 p.m., at the Institution of Civil 
Engineers, Great George-street, Westminster, for the considera- 
tion of the following motion, to be moved by Mr. E. W. Petter, 
member, of London :—** That, in view of Paragraph 3 (Sub-sec- 
tions A and B) of the Institution’s Memorandum of Association, 
the highly technical character of the war and the dependence of 
the Allied Forces on the products of mechanical engineering, it 
is desirable that the Institution should in its corporate capacity 
endeavour to assist the country by making arrangements for 
receiving from its members particulars of inventions relating 
to apparatus likely to be of service in prosecuting the war, 
improving means of production, or otherwise, and considering, 
inspecting, reporting upon, and, where considered desirable, 
bringing the same to the notice of the Government.” 








Tue United States Bureau of Standards has evolved a 
device for accurately indicating very small deflections of a 
steel bar 3ft. long and 3}in. in diameter. The bar is sup- 
ported at each end and a small mirror is fixed at the centre, 
above which is a frame bearing another partially silvered 
mirror, both of which reflect the light of a sodium burner, 
the lower mirror showing a series of black and yellow con- 
centric rings. The slightest pressure on the bar—even 
the weight of a visiting card or a pin—causes these circles 
to expand outward, forming as it were a series of ripples 
like those made when a stone is dropped into the centre 
of a still pond. The pressure of one finger on the bar 
causes the formation of five or six new circles, showing 
that the bar has been bent about 1/20,000in., as each new 





t * Proceedings,” I. Mech. E., 18C8, page 417. 


circle means a 1/100,000in. movement. 
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| to it as is also the large spur wheel for receiving power | material which has passed through the holes i 
BRITISH PORTLAND CEMENT MAKING \from the pinion shaft. A feed hopper, which is | grinding plates, but which ane get aiech bres 








ee ee to or ree of the drum shaft bearing, | holes in the screen, is automatically returned by the 

an : » ALY. | 1s fitted to the hollow nave at the feeding side of the | motion of the drum, and the action of scoops to the ; 
CEMENT MACHINERY AT THE ABERTHAW WORKS, &c. ‘drum. This hopper may, under certain circum- terior of the drum, for further grinding, is pleces fall. 
: _ No. TH. , stances, be furnished with a regulating feeding device. | ing through the holes in the stepped part of the plates 
THE two coal-grinding ball mills are of Messrs. The side or end plates of the grinding drum, which | In the same manner the tailings from the fine screen, aro 


Newell’s standard type, known as “ Lion ”’ Ball Mills. | are secured to the naves and carried by the drum shaft, | also returned to the drum. The material deliy: red 
They are illustrated in Figs. 80 and 81, the latter of | are of rolled steel and are lined with hard steel pro- 
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Pig. 83—COAL-DUST FEEDING DEVICE 


from the machine therefore must all have passed 
through the sieve, which is constructed to pass only 
fine grits. The grinding media are hard steel balls. 
SS See Messrs. Newell’s make for stock six sizes of this 
Swain Sc type of mill, the particulars of which are given in the 
Fig. 80—NEWELL’S LION BALL MILL following Table C. 

} The discharge from each ball mill falls by gravity 
which shows half of the mill in section. The drum is | tection plates. The stepped grinding plates, which to a tube mill arranged immediately below it. These 
mounted on a steel shaft to which it is secured by | are of cast steel, are arranged circumferentially round two tube mills are somewhat similar to the wet tube 
two naves, the nave on the driving side being solid, | the drum, as may be seen in the section Fig. 81. The mills already described; they, however, differ in 
while that on the feeding side is hollow and is provided | faces of these plates are partly flat and partly radiated, certain particulars. Thus. there is only one chamber 
with arms or ribs. The shaft is carried in bearings : 
fitted with gun-metal steps, which are secured to sole 





























| 
plates fixed by bolts to the foundations. The mill is | Table C. 
General particulars. Size 0. Size 1. Size 2. Size 3. Size 4. Size 5. 
Diameter of grinding drum hae <ate? eae Sing 6ft. 3in. 7ft. 6in. | 7ft. 6in. | 8ft. 10}in. 10ft. 10ft. 

| Width of grinding drum (leas es ais. (9 Gta, | seen ee 3ft. llin.| 4ft. 6fin.) 4ft. 641m. 5ft. Gin. | 6ft. Gin. 
| Revolutions per minute... .. .. .. «2 s- «2 os 27 25 25 21 21 18 
Brake horse-power* Pieee oss, cos laa ne ae = ee 12 20 27 37 45 50 

| Weight of mill with balls, cwt. .. .. .. «2 «2: 148 202 230 310 335 360 

| Weight of a set of steel balls, cwt., about ..  .. ..  .- 14 22 27 40 58 70 


| * It will be understood, of course, that the horse-power quoted is only approximate, since it varies with the nature of the 
| material being ground. 


| one half of each plate being solid and the other half, instead of two and the grinding media are all flint 
perforated with taper holes. Scoops and guard plates | pebbles. The tubes are 24ft. long by 6ft. in diameter 
are fitted to each grinding plate. At a short distance | and they are lined with silex bricks. The standard 
from the grinding plates are arranged perforated | arrangement of one of Messrs. Newell’s tube mills 
|sereens and a little way further out still there are for dry grinding is shown in Fig. 82. These mills are 
| fine sieves fitted to steel frames, which are secured | supplied in exactly the same diameters and lengths as 
to the circumference of the drum, which latter is | are the firm’s wet tube mills, the only difference being 




















Fig. 82—TUBE MILL ARRANGED FOR DRY GRINDING 
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Fig. SI—PART SECTION OF BALL MILL covered in by a dust casing constructed in a number | that the horse-powers vary slightly in the two types. 
— f aisha : ‘ of parts and provided with doors for the examination |The end plates are domed in shape and are of cast 
wins Py a Oe an ligimeBectoma xo | of the sieves and screens. The lower part of the | steel. They are lined inside with hard cast iron 
er a Se ae The inten Fo - | dust casing is formed into a hopper, into which the | wearing plates. Cast in one piece with the end plates 
‘on code of. sce: diaineiieilinl-diginans ‘wihtels "atrenetaie ed call |ground material which has passed through the | are hollow trunnions, which serve the purposes of 

a 8 : ao y | screens and sieves drops and from which it is dis | carrying the tube in its bearings and feeding and dis- 


charged through a flanged outlet. The coarser charging the mill. The trunnion bearings are 2lin. 





* No. XIII. appeared May 23st. 
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in diameter and 20in. long. They are babbitted and | which runs horizontally over the centres of two | are not an absolute necessity and the burner is usually 
water-cooled. The inlet trunnion is furnished with | feeding hoppers, one of which is situated immediately | found to content himself by manipulating one of 
an internal automatic screw feeding device for | over the centre line of each of the two kilns and a | them, but it is, of course, a safeguard to have two. 

regulating the feed to the mill, while the outlet | little to the rear of the kiln hood. : The discharge from the trough containing the twin 
iion is lined in the bore with hard cast iron The arrangements for firing the kilns are shown in | spirals falls into a pipe which delivers it into the top 


ager A cast iron slotted grid plate is fixed near | Fig. 87, p. 556. The coal dust hoppers are shaped like | of the firing nozzle pipe some little way back from the 


liners. 




















Pig. 8i—-NEWELL’S CLINKER GRINDING PLANT AT ABERTHAW CEMENT WORKS 


the delivery trunnion which, while it allows the pow- | inverted truncated pyramids. At the bottom of each | point where the latter is taken through the hood of 
dered coal to pass, retains the grinding pebbles. The | is fixed a plate valve the opening of which can be | the kiln. Just below the pipe coming down from 
pulley driving the mill is 7ft. in diameter and 22in. | varied by means of a chain which passes over a wheel | the spirals is arranged a distributor as shown in Fig. 
in the face. | and is taken down to the firing platform so as to be | 83. This is in the form of a taper tube fitted inside 

After being treated in these mills the coal is ground | readily manipulated by the burner. Fixed imme- | the main air pipe in such a position that the smaller 
so finely that 95 per cent. of it will pass through a | diately below this valve is a horizontal trough con- | end of the tube is just in front of the point where the 
100 by 100 mesh sieve, and it is then in a condition ' taining two 5}in. screw conveyors, which revolve in | powdered coal falls in. Along the main air pipe and 
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Fig. 85—-SHAKER FEED FOR TUBE MILLS 


to be used for firing rotary kilns. The pulverized | opposite directions. These screws are driven by | through the distributor tube is passed a continuous 
coal dust on being discharged from the tube mill | motor through a double cone variable speed gear, blast of air furnished by a centrifugal fan, and in this 
falls into a trough containing a spiral conveyor by | which is also controlled by a chain going down to the | way the coal dust is taken along by the air current 
means of which it is taken to the hopper of an encased | burning platform. The burner has, therefore, two | and injected into the kiln. The centrifugal fan draws 
] 5in. bucket elevator which lifts it up and delivers | means of controlling the amount of coal being supplied | its supply of air from the coal mill house. This arrange- 
it into the enclosed trough of a 12in. spiral conveyor ' to his kilns. As a matter of fact, two such means ' ment not only helps to keep the latter free from impal- 
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pable coal dust but ensures the burning of the dust 
and hence increases the efficiency of the plant, though 
possibly only by a very little. The speed of the fan 
may be controlled by the burner from his platform 
as well as the speed of rotation of the kiln, so that 
any necessary adjustment can be made by him 
without his having to leave his post. 
nozzles of the kiln are provided with spherical joints 


so that the burner can direct the flame to any desired | 


part of the material coming down the kiln. This 
again furnishes another means of controlling the burn- 
ing. It will be understood that there is a complete 
coal feeding plant, including extractors, variable 
speed gear, centrifugal fan, &c., for each kiln. 

The grinding of the clinker to produce the finished 
cement is, of course, a most important operation. 
At Aberthaw it is carried out in two stages, and the 
plant employed consists of four steel ball tube mills 
and four tube mills. 


The steel ball tube mills are | 


The injection | 


as their name implies, tube mitls in which the grinding | 


media are steel balls of various sizes. 
however, shorter and of stiffer build than the tube 
mills already described. 
Aberthaw are l17ft. long and 6ft. 2in. in diameter. 
The shell is made of a seamless steel tube and the 
end covers are dome shaped and of cast steel. The 
lining is of cast steel plates. 
clinker grinding plant is shown in Fig. 84. 


The arrangement of the | 
The feed 


They are, | 


The steel ball tube mills at | 


a patentee and an external view is given of one of them 
in Fig. 86. It consists of a long steel tube, the first 
and shorter portion of which is lined with steel plates 
and charged with steel balls. The clinker is reduced 
to a coarse powder in this portion of the mill and is 
then discharged into a screening chamber. In the 
latter the more finely ground material passes through 
a screen and is led to the second and longer portion 
of the tube mill, which may be lined either with flint 
stone or hard cast iron and which is charged with 
flint pebbles. The tailings from the screening 
chamber travel back and are delivered through 
openings at the feeding end of the first chamber. 

Messrs. Newells point out that when it is possible 
to use a mill of this type the horse-power per ton of 
cement ground is materially reduced and there is also 
a sensible economy, not only in the foundations, but 
also in the height of the building, as well as a re- 
duction in the length of the elevator, and only one 
belt is necessary instead of two. 

In the foregoing we have sought to give some idea 
of the machines in operation at Aberthaw, but we 
have been forced by reasons of space to pass over, 


| with a bare mention, many pieces of apparatus and 


to the steel ball tube mills may be either by means of | 


a table feed as shown, which has already been des- 
cribed, or by a jigging or shaker feed arrangement 
such as is shown in Fig. 85. The apparatus consists 
of a mild steel trough suspended from a cast iron 
frame and capable of being shaken or jigged by means 
of an eccentric. To the end of the trough is attached 
a second and similar trough which projects into the 
hollow trunnion at the feed end of the mill. The 
clinker gravitates from the storage hopper through 
the aperture in the cast iron frame on the upper trough 
and, when the latter is stationary, the flow of material 
is checked, whereas, when the shaking operation is 
in motion, the material progresses along the troughs 


devices which are employed. It may be here re- 
peated, however, that the whole of the cement-making 
machinery at these works with the exception of the 
feeding mechanism to the stone breakers, which was 
specially designed by Mr. Day, the consulting engi- 
neer, the raw stone conveyor, and the clinker con- 
veyor were supplied by Messrs. Newells. Into the 
question of why the two conveyors were not supplied 
by this firm we need no go, but we can say this, that 
it was certainly not because it was unable to make 
them for its conveyors which are in operation are of 
first-rate quality and workmanship. 

At the risk of being accused of repeating ourselves 
we feel that we must say again, in conclusion, that 
the machinery in operation throughout the Aberthaw 
works—which, with the exceptions we have men- 
tioned, is entirely British—is of such quality that it 
could not be beaten by any foreign competitor ; nor 

















Fig. 85—NEWELL’S CHAMBER GRINDING MILL 


into the mill. The stroke of the eccentric is adjus- 
table, and hence the rate of feed can be varied at 
will while the mill is operating. Some such devices 
as the foregoing or their equivalents are absolutely 


essential to the proper working of a cement grinding | 


plant, for, unless the feed is steady and regular, the 


resulting cement will not be ground regularly and | 


evenly. 


The clinker-finishing mills to which the discharge | 


from the steel ball tube mills falls by gravity are 


very similar indeed to the finishing mills for coal | 


grinding and their chief point of difference is that 
their lining is of hard cast iron, whereas that in the 
coal mills is of silex. The clinker finishing mills are 


26ft. long and 6ft. 2in. in diameter and their methods | 


of feeding and discharging are absolutely identical 
with that of the coal plant and need not be again 
referred to. The grinding media are flint pebbles. 
The product of these mills is the finished cement 
and it is taken away by a system of conveyors and 


could any foreign machinery turn out better cement. 
It is interesting to be able to state, moreover, that 
a record was created in the erection of the works. 


| At the end of January, 1913, the site was absolutely 


untouched, yet the works were in operation and 
manufacturing cement in the beginning of May, 
1914, since which time they have continued to run 
with uniformly good results. 








‘THE NORTH SWEDISH ELECTRIC RAILWAY. 





IN connection with the electrification of the North 
Swedish Railway from Kiruna to Riksgriinsen, on the 


| Norwegian frontier, a distance of 80 miles, a power station 


| was opened at Porjus in the first half of February. 


This 
railway, which is owned by the State, acquires its import- 


| ance from the rich iron ore mines of Gellivare and Kiruna, 


elevators to the cement silos as already explained. | 


The mills were, at the time of our visit, operating 
extremely well, and we gathered that they had always 


done so and that there had never been any trouble | 


or difficulty in getting them to grind the cement down | 


to any degree of fineness. The residue on a 180 by 
180 mesh sieve at the time of our visit was some 7} 
per cent. At that time the British Standard Specifi- 
cation allowed a maximum residue of 18 per cent. 
This has since been reduced to 14 per cent., so that 
the residue at Aberthaw in ordinary working is only 
just over half of that maximum. 

The grinding of rotary kiln clinker in two processes 
by the method just described enables steam or water 
to be introduced into the finishing mill. This is, in 
some cases, not only advantageous but necessary in 
order to produce cement which will conform with 
the requirements of the British Standard Specifica- 
tion. There are cases, however, when this is un- 
necessary, and in such instances a combined tube 
mill can be economically and efficiently used. Messrs. 
Newells manufacture such a mill under licence from 


and it is principally used to convey the ore to the Nor- 
wegian port of Narvik. The Porjus power station is 
perhaps the most northerly in the world, and some idea 
of the difficulties encountered in its construction may be 
obtained from the fact that the winter lasts for about 
eight months with often over 50 deg. of frost, and that for 
one month the sun is quite invisible. 

The entire works have been carried out in the space of 
about five years at a cost considerably exceeding £1,000,000 
and have given employment to as many as 1500 persons 
at once. Porjus is situated on the river Stora Luleilv at 
a short distance from its junction with the lake Stora 
Luletriisk, and about 55 kiloms. to the south of the railway 
station of Kiruna. Not only has the Porjus waterfall been 
utilised, but also a number cf rapids situated higher 
up the river. For this purpose the water has been raised 
by the construction of a dam at Porjus, with a length of 
1254 m. For the immediate future the volume of water 
used amounts to 100 cubic metres a second, which is suffi- 
cient to develop 50,000 horse-power. This can easily 
be doubled if required by subsequent industrial develop- 
ments. The water fpr this purpose is conveyed through 


a tunnel 525 m. in length to a basin, from which it is dis- 
| tributed to five concrete chambers, corresponding to five 
| sets of turbines, of which for the present, however, only 
four have been set up. The engine-room, which is blasted 





out of the solid rock, also contains the generators, which 
are driven directly from the turbine shafts. Two of the 
turbine sets are coupled to single-phase generators used 
for supplying power to the railway, each of which has q 
capacity of 12,500 horse-power. A third set is con. 
nected with a three-phase generator of 14,000 horse-power 
for the supply of electric energy to the iron ore mines of 
Gellivare and Kiruna. The fourth set serves as a@ reserve 
for both the above-mentioned purposes. All the apparatus 
used is of Swedish manufacture, the generators having 
been furnished by the Allmiinna Svenska Company, of 
Vesteras, the turbines by Nydkvist and Holm, and the 
transformers by Luth and Rosén and by the Férenade 
Elektriska Company, of Ludvika. 

The three-phase current for the minefields is transmit (ed 
at a pressure of 70,000 volts. The generators used for 
the railway produce current with a frequency of 15 cyc\, 
at 4000 volts, which is transformed at the power station 
to 80,000 volts, at which pressure it is transmitted to tho 
stations of Kiruna, Tornetriisk, Abisko and Vassijaur., 
where it is transformed to 16,000 volts. 

For a better comprehension of the relative position of 
the various places mentioned, see the accompanying 
sketch. 

It may be of some interest to give some particulars w it}, 
regard to the locomotives of the electric railway, whic), 
is to consist at first of two express and thirteen ore trai, 
engines. The former are each furnished with a moti: 
which is designed to develop 1000 horse-power at a speed «1 
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170 revolutions per minute. The locomotive may be 
driven at a maximum speed of 100 kiloms. an hour. The 
locomotives used for the ore trains consist of two halves 
each with one uncoupled and three coupled axles. The 
locomotive is furnished with two motors of 850 horse 
power designed to work at a maximum speed of 150 
revolutions a minute. [Lt may be driven at a maximum 
speed of 60 kiloms. an hour. The following are the prin- 
cipal dimensions of the two types :— 


Ore train. 
1,100 mm. 
730 mm. 
4,300 mm. 
14,600 mm. 
18,620 mm. 


Express. 
1,575 mm. 
970 mm. 
2,900 mm. 
10,100 mm. 
14,050 mm. 


Diameter of driving wheels 
Diameter of trailing wheels 
Rigid wheel base... .. .. 
Total wheel base .. 

Overall length 


td) SCR ee eee ee 5.4 tons = 15 tons 
Press sre on rails per driving axle .. 15 tons | 7.5t 

F ‘ : 7.5 tons 
Pressure on rails per free axle 13 tons j 
Total weight.. .. ‘ $2 tons 140 tons 
Adhesive weight 30 tons 105 tons 








OF late, states the Scientific American, there have been 
made attempts to construct aeroplanes of a transparent 
material, at least for all purposes where a canvas covering 
is used at present, such as the wings and the fuselage. 
One of the latest ideas of the kind is said to be an aero- 
plane which uses non-inflammable celluloid for the wings 
and other parts, and when flying at a few hundred feet 
in the air the apparatus is quite invisible, according to 
reports. A new muffling box on the motor serves to 
deaden the sound. One advantage of the transparence 
is that observations can be made in all directions. 


AccorDING to Electrical Engineering, a notice has been 
issued in Germany that the iron wires and cables insulated 
with india-rubber which have been put on the market in 
that country are contrary to the new emergency standards 
and are no longer to be employed. Paper insulation under 
a metal covering is allowed with iron wires, but rubber- 
insulated wires must be of zinc, and for the rubber only 
reclaimed rubber may be employed. The reason given 
is that, owing to the mechanical weakness of the reclaimed 
rubber, it would be liable to break in handling if it were 
employed on stiff iron conductors. New standards have 
been issued for the zinc conductors which are to be used 
as a substitute for copper. The sizes of the zinc cables 
range from 1.5 square millimetres—equivalent to about 
17 8.W.G. zine wire or 22 S.W.G. copper—to 150 square 
millimetres—equivalent to about 37/13 S8.W.G. zine or 
between 19/15 and 19/16 S.W.G. copper—and the radial 
thickness of this inferior rubber is to be 1 mm. (0.039in.) 
on the smallest size, increasing to 2mm. (0.079in.) on 
the largest size; that is to say, in the case of the bigger 
cables even less than the standard of the British Engi- 
neering Standards Committee for good rubber. Apparently 
seven-strand wire is to be used even for the smallest size, 
and nineteen-strand and thirty-seven-strand .for the 
larger sizes. 
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RAILWAY MATTERS. 


Tue names of the rivers crossed are being painted by 
the Erie Railroad Company at its most important bridges, 
whilst at level crossings of other railroads the names of 
those companies are given. It is thought that the infor- 
mation thus conveyed will be of interest to the travelling 
public. 

Mr. J. H. Tuomas, the assistant secretary of the National 
Union of Railwaymen, and the junior member for Derby, 

peaking in that town on the evening of May 28th, said 
shat he had recently paid a visit to the front. His reason 
for going there was that he had heard rumours about the 
breakdown of our transport system, and how, as a result 
’ its failure, some of our men were suffering. He had, 
however, no hesitation in saying—speaking with know- 
jedge of railway work—that the method employed to-day 
ff supplying food, &c., to the men at the front was not 
only good, but was absolutely perfect. This was the 
opinion of the men and officers themselves. 


On the Brooklyn side of the East River, New York 
City, are many docks, wharves, warehouses, &c., 
extending around the southern end of Brooklyn into 
New York Bay. These are much inconvenienced by 
the want of railway communication, and for some years 
there has been a proposal afoot for a South Brooklyn 
Marginal Railway, to belong to the municipal authorities, 
aid to extend from Brooklyn Bridge to Sixty-sixth-street, 
Brooklyn. The plans have been ready and the necessary 
funds are provided, but a legal impediment | as, hitherto, 
stopped the work. The authorities wished for the joint 
operation of the new railway by all the trunk companies 
having termini in New York, but this was not possible, 
as there was a law of the State, provided to maintain 
competition, against such a combination. It has therefore 
been necessary to amend the law to suit. 


In the Gretna accident Board of Trade inquiry frequent 
references were made to * blocking back.’ This is the 
turning of the needle or indicator from its normal position 
to the “train-on-line” position. Ordinarily this is only 
done at, say, signal box B when A sends the requisite block 
signal that a train for which he has received ‘ line clear ” 
is passing him. But should a train which has arrived from 
C on, say, the down line, be placed on the up line, the 
man at B would deflect the needle of his B—A_ block 
instrument to “train on line” to safeguard himself 
against accepting a train from A whilst the line was 
blocked by the shunted train. This is therefore an opera- 
tion initiated by the receiving and not the sending station, 
and so hence is known as ** blocking back.” 


THe terms ysed in block signalling may often be con- 
fusing to a layman, and it may be of interest to explain 
a few of them. The sending signalman is said to “‘ offer” 
a train when by a prescribed number of beats on a bell 
he asks ‘Is line clear?’’ The receiving signalman 
“accepts” a train when, in reply, he turns the needle or 
indicator of his block instrument, and, concurrently, the 
needle or indicator in the instrument in the sending station, 
to ‘line clear.” The passing of the train is indicated to 
the receiving station by the sending of the train-entering- 
section block signal—so many beats on the bell—which 
the man in advance acknowledges by turning his needle 
or indicator to ‘train on line.’”’ When the train passes 
the receiving station, the man there sends the train-out- 
of-section block signal, and turns his needle to normal. 
In the block system the line is always considered blocked 
except when a train has been accepted and the “line 
clear”’ signal been given. 

On the night of March 18th—the same evening as saw 
the Smithy Bridge accident—the signalman at Chaloner 
Whin Junction on the North-Eastern Railway, two miles 
south of York, accepted a Midland passenger train from 
York to Sheffield. After he had accepted the train a4 | 
proceeded to change the junction, which was lying for | 
the Doncaster direction, and to set it for the Normanton | 
direction. At the intersection of the down Doncaster 
and the up Normanton lines there are movable crossings, 
and the signalman found that owing to the snowstorm 
that was prevailing he could not close these properly. 
The crossings are actuated from the signal box, and are | 
interlocked with the signals; the latter were therefore | 
necessarily at danger. The driver maintained, however, 
that the distant signal, when he saw it, was “ off,” but 
he did not see the home signal owing to the snow nor the 
direction signals which are nearer the box than the home. 
The man said that owing to the falling snow he was | 
reducing speed. When the engine got to them the movable | 
crossings were in an intermediate position—neither open 
nor closed—and the engine and the four vehicles it 
had behind were derailed. Colonel von Donop puts the 
blame for the accident on the driver, and criticises the 
action of the company in allowing the signalmen in this 
box to change the road after a train had been accepted. | 
He also says that this accident again shows the need for | 
cab signals. 

A CORRESPONDENT has raised the question whether the 
deceased driver in the Smithy Bridge collision was not 
misled by finding the distant signal at Littleborough 
Station signal-box ‘ off” for him, into thinking that the 
line was clear through Smithy Bridge. It is suggested 
that the driver might have thought, seeing that 
Smithy Bridge East distant was on the stop signal at | 
Littleborough West, and Littleborough West distant on | 
the stop signal at Littleborough Station, that these were | 
“ short sections,’ and that therefore the distant at Little- | 
borough Station being ‘“ off”? was an indication that the | 
other distants were ‘ off” also. To understand this point | 
it must be known that a “short section”? is a section | 
between two signal-boxes where the distant for, say, A 
is on the stop signal for B and there is not the regulation 
distance of 600 or 800 yards from the stop signal at A to 
the distant. To overcome this the man at B does not lower | 
his distant until A has pulled off his. When, then, the 
distant for box B is off it follows that the stop signals for 
two sections are “ off.’’ If the distant for B was on the | 
stop signal at C and was not the full distance out the man at 
C would not lower his distant until B had lowered his, 
and the distant at C being “ off ’’ would mean three sections 
clear. If we can regard Smithy Bridge East box as being | 
box A, Littleborough*West as box B, and Littleborough | 
Station box as box C the point raised will be understood. 





NOTES AND MEMORANDA. 


A PAPER mill at Maumee, Ohio, reports a saving of £80 
a month as a result of the introduction of electric drive. 


Previously, this mill operated with steam power, using | 


two 100 horse-power boilers. Now, in place of being 
driven from long lines of shafting, the machines are 
individually driven by motors. Not only has this resulted 
in a direct saving of power, but it has been found possible 
to reduce by two men the regular force of workmen. 


EXPERIMENTS to determine the relative corrodibility 
of cast iron and mild steel have been carried out by Messrs. 
Newton Friend and C. W. Marshall, who presented a 
paper on the subject at the recent meeting of the Iron and 
Steel Institute. They conclude that no simple answer can 
be given to the oft-repeated question, ‘“‘ Which is the more 
corrodible, cast iron or steel ?”’ unless full details are 
given as to the nature of the corroding media. In ordinary 
air grey cast iron would appear to be more resistant to 
corrosion than steel. When completely submerged in 
water there is very little to choose between the two 
metals. With regard to resistance to sulphuric acid 
attack, the steel has the decided advantage. 


A sUGGESTION for the defence of our soldiers against 
poisonous gas in the present war is made by Dr. F. C. 
Coley, of Newcastle-upon-Tyne, in a letter to the- Morning 
Post of May 25th. He proposes the use, in the trenches 


near enough to the enemy to be in danger from such gases, | 


of rotary fan-blowers worked by hand placed at about 
every three or four yards. The fan-blowers should be 


connected with pipes going through the base of the earth- | 


work in front of the trench. If the number of blowers 
were equal to the number of gas cylinders used by the 


enemy the blowers when vigorously worked would deliver | 


a far greater volume of air than the volume of the poisonous 
gas, so that the gas would become much diluted, and with 
good respirators would be harmless to our men. 


MISCELLANEA. 

Ir is stated in an American paper that a new gasoline 
manufacturing process has been invented by a German 
professor in a prominent technical school, based on the 
assumption that if hydrogen be added to unsaturated 
hydrocarbons, gasoline will be formed as in nature. Bitu- 
minous coal being regarded as unsaturated hydrocarbons, 
it is proposed to add hydrogen to these and make gasoline. 


| A new plant for this purpose is expected to be in operation 


soon. 


The Times special correspondent in Northern France 
states that the trenches taken from the enemy east of 


| La Quinque Rue and Rue d’Ouvert were fitted with 
| electric light and fans, and with mechanism worked by 


electric power for draining them. ‘* The necessary power 
was obtained from electric plant at the coal mines in 
the La Bassée area. In one trench our men profited for 
several hours by the electric light, but eventually the 
enemy severed the wires and so cut off the current.” 


UnpER the auspices of the Aeronautical Society of 
Great Britain it is proposed to found a memorial to the 
late Mr. E. T. Busk, who lost his life at Aldershot on 
November 5th, 1914, while flying an experimental aero- 
plane embodying certain improvements of his own develop- 
ment. The memorial is to consist of a studentship to 
enable a student to carry on some research in aeronautics 
or a kindred subject and an annual lecture. Subscriptions 
are being received by the secretary of the Society, 11, 
Adam-street, Adelphi, W.C. 

THERE appears to be considerable activity in many 
branches of industry in Switzerland at the present time, 
especially in the canton of Soleure. The metallurgical 
establishments are working overtime in consequence of 
the numerous orders which are coming in from abroad. 


| At Olten, the boot and shoe factories, as well as the motor 


Engineers, held May 11th at the Engineering Societies | 


Building, New York City, John Calder presented a paper 


on the applications of the Schoop process of metal spray- | 


ing. After briefly reviewing the methods formerly 
employed for securing a non-corrodible protective covering 
for metals, Mr. Calder described the development of this 
process. Particular attention was paid to its use in 
engineering work, special emphasis being laid on the 
point that the process could not be employed where the 
material coated was afterward subjected to tension or 
bent at a sharp angle. It was brought out in the paper 


| of the London County Council. 


that the pressure of air required for spraying the molten 
metal was steadily being reduced, and that recently satis- | 


factory work had been done with a pressure as low as 18 Ib. 
Numerous lantern slides, illustrating the apparatus 
employed and some of the work done, supplemented the 
paper, and at the conclusion of the lecture a demonstration 
of the process was given in the basement of the building. 


THE figures relating to the exports of motor vehicles 
from the United States during the past year, which 


| manufacturers. 


car factories, are in full work. The watch-making industry 


AT the meeting of the American Society of Mechanical | which last summer was nearly at a standstill, has now 


resumed its former activity, in consequence of the numerous 
foreign orders which are coming in daily. 


A CONFERENCE of the municipalities and electric supply 
companies involved in the power scheme of the London 
County Council was held in London recently, at the instance 
Mr. G. H. Hume, chair- 
man of the London County Council Highways Committee, 
presided. A resolution was passed to the effect that the 
London County Council should not deposit or in any way 
proceed with an Electricity Supply Bill without giving 
the Borough Councils an opportunity of discussing it 
first, and it was also decided that a committee should 
be formed including company representatives. A previous 
resolution by the Hammersmith Borough Council with 
regard to a linking-up scheme was not passed. 


Tue American production of creosote will be increased 
about 25 per cent. by steps recently taken by American 
In this manner the shortage of imported 


| oil brought about by the European War will be to some 


| extent met. 


are now available, afford some interesting information. | 
| all of this came from England and Germany, and the 
) shipments from the two countries have fallen off nearly 


They show, in the first place, that so far as the private 
car branch is concerned, there was a decline in the ship- 
ments from 25,880 cars, valued at £5,068,728, in 1913, to 
22,335 and £3,904,341 respectively last year. 
for American manufacturers, the slackness in private 
cars has been more than counterbalanced by the huge 
orders they have received from the Allies for vehicles 
suitable for military purposes, the result being that, 
taking the private and industrial vehicles together, the 
returns show that in 1914 a total of 25,764 machines, 


Fortunately | 


The imported oil ordinarily constitutes about 


65 per cent. of the total used in the United States. Nearly 


30 per cent. since August Ist. Statistics show that there 
were 122 wood-preserving plants of all kinds in the United 
States in 1915, as compared with 15 in 1895, and that 94 


| of these used last year more than 79,000,000 gallons of 


valued at £5,701,492, were exported, as against 26,889 | 


and £5,406,090 in 1913. Great Britain was by far the 


largest customer, being responsible for 6799 cars 
(£1,378,302), Canada being second in the list with 
£1,069,569, and France third with £1,019,009. It may 


be noted that no American cars have been exported to 
Germany—direct—-since July of last year. 


THE question of the lubrication of Diesel engines was 
discussed at a recent meeting of the Diesel Engine Users’ 
Association. Mr. H. L. Alderton, of Guildford, referred 
to the three classes of lubrication in connection with 
Diesel engine plant, namely, the bearings, cylinders, and 
the compressors. In the lubrication of bearings he 
included the top and bottom connecting-rod ends, and in 
fact all the moving parts with the exception of the pistons. 
Mr. Alderton emphasised the importance of carefully 
selecting the best oil for cylinder lubrication, so as to avoid 
troubles from carbonisation and gumming. He further 
referred to the fact that apparently large engines required 
more oil in proportion to their output than small 
engines. In the further discussion which ensued it was 
shown that practice varied considerably with regard to the 
use of one or several oils with Diesel engines. In some 
cases one class of oil is used throughout the engine, and 
in others different oils for the bearings, cylinders, and 
compressors. It was decided to ask for returns from the 
various members of the association giving information as 
to the methods of lubrication, with quantities and costs. 





AT a meeting of the newly formed Association of Super- 
vising Electricians, Mr. A. H. Dykes, the president, in an 


| address on ‘‘ Private Generating Plants,” said that the 


voltage of supply, and therefore the number of cells, 
depended on the length of main to the light farthest from 
the battery room. In a case where an installation on com- 
pletion did not give satisfaction, he found that the battery 
was a 50-volt one, and that owing to the house being a 
long, straggling one, at the far end there was a blink in the 
lights every time other lights were turned on or off. The 
remedy was obvious, viz., to double the number of cells 
and raise the voltage to 100. In several cases where the 
lights were spread over a large area and the dynamos 
were situated a considerable distance from the cell room, 
he had wired the premises on the three-wire system, with 
two batteries of 100 volts each, the two batteries being 
charged in series at 200 volts to 260 volts, with a change- 
over switch, so that the cells were changed over each day 
from one side of the system to the other, in order to ensure 
that each half of the battery got approximately the same 
amount of use. This plan enabled one to use small candle- 
power 100-volt lamps, whilst obtaining the economy in 
the mains and sub-mains due to 200-volt distribution. 








creosote oil, besides large quantities of zinc chloride and 
other preservatives. 


A Royat Proclamation, published in a supplement to 
the London Gazette last Tuesday, notifies that during the 
continuance of the war or until further notice the following 
articles, in addition to those enumerated in previous 
Royal Proclamations will be treated as absolute contra- 
band of war :—Toluol, and mixtures of toluol, whether 
derived from coal tar, petroleum or any other source. 
Lathes and other machines or machine tools capable of 
being employed in the manufacture of munitions of war. 
Maps and plans of any place within the territory of any 
belligerent, or within the area of military operations, on a 
scale of four miles to lin. or on any larger scale, and 
reproductions on any scale by photography or otherwise 
of such maps or plans. Linseed oil will henceforth be 
treated as conditional contraband. 


On Wednesday a letter signed by Mr. Wm. Weir, of 
G. and J. Weir, Limited, Cathcart, was submitted to the 
Glasgow and West of Scotland Armaments Committee. 
It contained a resolution of the firm’s directors to devote 
to relief or Red Cross work all the profits arising from the 
existing contracts for shell. When these contracts are 
finished the firm offers to produce shell for the Government 
at net cost. It is proposed to establish at Glasgow as 
elsewhere a national shell factory. Mr. Weir pointed 
out in his letter that his firm had the organisation and 
experience required to offer itself as a nucleus for such a 
factory, and that it would be much easier to arrange 
for an increase in its production than to organise an entirely 
new producing unit. As an alternative the firm offered 
to devote its plant and labour to tle machining of shell 
produced by the Glasgow national factory. The Com- 
mittee highly appreciated this spontaneous offer and 
decided to bring it before the proper authorities. 


REPORTING upon the action taken in regard to patents 
and trade marks owned by alien enemies, the Comptroller- 
General in that part of his report referring to the motor 
vehicle industry says :—** The flow of applications relating 
to the many branches of this subject was maintained at 
about the same rate as in the previous year, until the 
outbreak of war, after which a considerable fall took place. 
The great activity noted during the last few years in the 
motor vehicle industry appears to have passed its zenith, 
the number of applications in connection with motor 
vehicles and internal combustion engines, although still 
great, showing a notable falling off as compared with the 
previous year’s total. Considerable attention was given 
to the cycle type of vehicle, including motor attachments 
of the ‘ auto-wheel’ type of cycle. Tractors for agricul- 
tural and military purposes and signals for indicating to 


| a following vehicle an intention to turn or stop were 


also noteworthy features amongst the applications for 
patents,” 
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Coal Supplies and Exports 


Rewer of the present situation in the coal trade 
can only come through Government action, prompt 
and thorough, and in no way better than by the 
suspension of the Eight Hours Act. June is the 
month when coal contracts are renewed, and prices 
will be at a level heavily handicapping our iron, steel, 
engineering and other manufacturers in their efforts 
to secure international trade, unless there is instant 
relief, or instant promise of relief, from the existing 
restrictions on the output of coal. We are not 
dependent upon foreign sources for coal, as we are 
for bread ; yet the price of coal is as much enhanced 
as that of bread, and its increased price is not only 
adding to the cost of living and aggravating labour 
discontent, but it is seriously impairing our com- 
mercial competitive powers at a moment when it is 
of vital importance that everything possible should 
be done to enable our manufacturers to offer their 
goods at prices that will bring business. We need 
to export all we can—we need to produce all we can 
—in order to pay for the war; and we need to give 
our manufacturers every possible encouragement to 
increase their productive capacity, and every possible 
assistance to make and sell their products cheaply, 
so that we may have employment for our people 
when the war is over, and that we may cope as 
successfully with German commercialism as we hope 
to deal with German militarism. And in no way can 
we better serve the interests of our industry, aid 
the development of our commerce, and add to our 
national wealth and prestige than by securing for 
our manufacturing and transport trades a cheap and 
abundant supply of coal. We cannot secure cheap 
food while the war lasts and while we are so largely 
dependent upon overseas supplies. But we have our 
coal supply and price in our own hands. The fact 
that about 20 per cent. of our coal miners have joined 
the national forces need not involve the diminution 
of our coal output by even 10 per cent. Our miners 
do not work more than about forty-five hours per 
week on the average. With the Eight Hours Act 
suspended, and these men invited to work an extra 
ten or twelve hours a week, they would still be 
enjoying far more leisure time than most workers ; 
they would be serving the national interests at a 
time of supreme consequence ; they would be helping 
to capture trade from Germany, and thus ensuring 
more employment and wages after the war; and 
they would, of course, be increasing their earnings 
now. From every point of view there is a good, an 
unanswerable, case for the suspension of the Mines 
Eight Hours Act. From no point of view is there any 
justifiable reason, or even an excuse, for keeping 
this law in force. Not only is it imposing a big 
tax on every manufacturer and householder, but 
from the beginning of its operation it has been 
a bane on the mining industry. It has provoked 
much discontent and many strikes. It has led to 
increased dangers, disasters and deaths. 

Several months ago, all men of practical exper:- 
ence in the coal trade who were without political 
axes to grind realised that with large numbers of 
miners enlisting, with the demand for coal increased 
rather than diminished by the war, and with the 
Americans making special efforts to push their coal 
export business, the only real remedy for the problem 
created was an increased output from the men left 
in the pits. When that was realised, a number of 


municipal corporations in the North, Chambers of 
Commerce, gas committees and similar authorities 
petitioned the Government to suspend the Eight 
Hours Act. 
sense suggested that course. 


Obviously, the commonest of common 
It had been specially 





provided in the Act that in case of emergency the 
law could be suspended by Order in Council. Here 
was an emergency. The nation was wanting more 
coal. And the miners—those who had not enlisted— 
were wanting more money. Both wants were denied 
by a law which prohibited the men working more 
than eight hours in any twenty-four. The Govern- 
ment Departments concerned—the Home-office and 
the Board of Trade—instead of having the restrictions 
on miners’ hours removed, appointed two committees, 
one to inquire into retail coal prices and the other to 
see what could be done by arrangement between the 
miners and the coalowners to increase output. On 
the Home-office Committee on Coal Production three 
prominent leaders of the Miners’ Federation were 
appointed, gentlemen already pledged to resist any 
interference with the Eight Hours Act—the one 
obstacle to a solution of the problem. On the Board of 
Trade Committee on Coal Prices there was no prac- 
tical representative of the coal trade. Months have 
passed ; the problem of coal supply has become 
more acute; June, the coal contracting month, is 
here, and not a move or a practical suggestion to 
relieve the situation has been made by either of 
the Government Departments. But the Miners’ 
Federation has been permitted to exploit the restricted 
output, the patriotism of the 200,000 miners who 
have enlisted, and the necessities of the nation to 
force up wages and add still further to cost of pro- 
duction. Municipal gas and electricity committees 
are again petitioning the Government, or pressing 
Members of Parliament to urge the Government, to 
have supplies increased. The Board of Trade, fearing 
the consequences of higher coal prices, is privately 
soliciting coalowners to keep prices down, notwith- 
standing the fact that more colliery companies are 
losing than gaining by the war conditions, and that 
miners’ wages have just been further increased, 
whilst the men are pressing still more extravagant 
claims. 

The most notable suggestion made by the Board of 
Trade Committee on Coal Prices was to restrict coal 
exports, and this the Government has acted upon. 
It was decided a month ago that coal should not be 
sent to neutral countries except under licence, and 
a special committee was appointed to control the 
exportation and issue the necessary licences. The 
mere announcement of this embargo upset the shipping 
trade just at a moment when it was most inadvisable 
to do anything that would restrict our imports of 
food and raw materials, which depend so largely upon 
exports of coal. The delay in obtaining the licences, 
coupled with the uncertainties attached, resulted 
immediately in many South American and European 
orders for coal going to the United States, and in a 
corresponding loss to us on the import as well as the 
export side of our shipping trade. In response to 
urgent requests from shippers, the Coal Export 
Committee has modified its original regulations 
regarding the granting of licences; but there is 
still delay and loss. If the intention of the 
Government or the Board of Trade or the War- 
office was simply to prevent British coal reaching 
enemy countries vid neutral ports, then it had 
full power to prohibit exportation in the few cases 
that might be open to suspicion without putting the 
entire coal export and shipping trade to the delay, 
inconvenience and loss involved in obtaining the 
special licences. If the intention was to bring domestic 
coal prices down to reasonable levels, then this 
object could be achieved much better by increasing 
production, through the suspension of the Eight 
Hours Act. This is the only real remedy for the coal 
problem. Here at a moment when restriction of 
output by trade unions in certain industries is pro- 
voking universal condemnation, it is not a pleasing 
spectacle to see restriction of coal production by 
Act of Parliament—the working hours of the men 
limited to eight per day by law, and in actual practice 
the men only working forty or forty-five hours a 
week while the nation’s industries are being seriously 
hampered by a short supply and famine prices of 
coal. 


Foreign Competition after the War. 


Tue President of the Board of Education in the 
course of a speech which was recently delivered in 
the House of Commons remarked that after the war 
we should have to contend with fiercer competition 
than even that with which we have been confronted 
in the last few years, and that this rivalry would be 
conducted by the enemy with less scrupulous methods 
than in the past. In making this statement, the 
President merely gave official recognition to the 
opinion which has frequently found expression in 
various quarters since the outbreak of hostilities and 
the opening of the campaign for the capture of 
German export trade, and he ventured to outline 
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the formation of an Advisory Council on Industrial 
Research, which was to act in association with 
leaders of industry, so as to render this country more 
independent of other nations in the future and more 
capable of meeting the prospective accentuation of 
foreign rivalry after the conclusion of peace. Appar- 
ently, the position of the United States as a 
great competitor in the markets of the world was 
momentarily overlooked—perhaps intentionally so— 
for no one can forget that that country, in addition 
to Germany, will continue to be a formidable trade 
opponent in the years to come. One important 
inference which might possibly be drawn from the 
statement of the President is that State aid is neces- 
sary in Great Britain because some of the great 
industries in Germany have been built up by the 
direct assistance of the Government of that country 
in the matter of industrial research. But such an 
idea would be very far from representing the actual 
facts of the case in Germany ; and what of the great 
industries in the United States? The German 
Government has not financially helped by industrial 
research the development of the coal industry, the 
great progress of the iron and steei trades, the 
mechanical engineering industry, particularly the 
construction of machines and machine tools, the 
electrical engineering industry, the chemical industry 
or the shipbuilding industry. All these industries have 
been developed, where industrial research has been 
necessary, by private enterprise which has led to the 
concentration of electrical manufacturing almost 
entirely in the hands of three or four huge groups, 
and of the chemical industry in three great groups, 
whilst the other industries mentioned, except ship- 
building, have been developed under the control of 
legally binding syndicates which for a number of 
years past have played a prominent part in the 
promotion of the home and the export trade. 

It has been possible under the conditions set forth 
and with a protected inland market for the financially 
strong and huge groups to undertake industrial 
research on their own account, whilst the steadying 
effect exercised on the home market by the operation 
of the syndicates has also enabled some of their lead- 
ing constituents, having thereby a definite amount 
of business in prospect, to proceed with investigations 
for their own particular purposes. Where, however, 
the German Government has rendered assistance lies 
in the direction of the protection of domestic industries 
by the levying of high import duties, the grant of 
low inland railway rates, particularly for the export 
trade, the arrangement with some of the steamship 
companies for low and combined railway and shipping 
rates to certain destinations, and the purchase for 
the State railways and other Government Depart- 
ments of domestic materials and manufactures at 
higher prices than those which have been charged 
by the same producers for the identical goods for 
the export markets, delivered free on board at the 
port of shipment. It is with the knowledge and 
experience gained in the past on the basis of the 
concentration of industrial efforts in huge works, 
that the Germans even now express confidence that, 
on the conclusion of the war, they will not only be 
able to regain the export trade which they have lost 
in the last ten months, but will even be able still 
further to increase it. An extraordinary statement 
of. this nature may be accepted for what it is worth. 
Certainly nothing seems impossible, but the recent 
sinking of the Cunard liner will do more to damage the 
Teutonic export trade throughout the world than any 
of the other crimes which the Germans have com- 
mitted during the past ten months. At the same 
time, as the statement has relation to future trade 
when peace again prevails, it is desirable to inquire 
as to its foundation. Among the reasons given two 
stand out prominently. The first is that German 
materials and manufactures are indispensable to 
other countries, and the second is the results which 
have so far attended the efforts made to capture 
German trade in different parts of the world. An 
apparently German inspired article, dealing with 
Germany's exports after the war, recently appeared 
in the Danish Pelitiken, of Copenhagen, and is 
naturally quoted by the German newspapers. This 
article purports to show that after the conclusion 
of peace Germany will monopolise the Russian import 
trade because the latter country will still need 
markets for agricultural products, of which Germany 
purchased to the value of £71,000,000 in 1913; 
that works to be established in other countries to 
produce substitutes for Teutonic goods will take many 
years to bring to a state of efficiency ; and that as 


many German commodities for Asia, Africa and 
Australia and for Central and South America have 
in the past been negotiated and financed through 
London and Paris, the stoppage of this trade would 
only prejudicially affect the British and the French, 
whilst the Germans would still carry on the trade, 





but it would be directly with those countries. The 
first two statements appear to possess an element of 
truth, but we doubt the probability of the last. 

If we now turn to the question of the capture of 
German trade, particularly in South America as a 
result of the efforts which have been put forth there 
in the past few months by the representatives of 
British, North American—United States—Norwegian 
and Swedish firms, it is found both from North 
American and German sources that very little business 
has been transacted, except for pressing require- 


ments. Even before the war the South American 
states were suffering from the effects of a financial 


crisis, which has only been accentuated by the 
European conflict. As the Brazilian Ambassador 
at Washington remarked a short time ago, it is 
useless for the North Americans to seek new markets in 
Brazil unless they are willing to grant the indis- 
pensable credit, study the local conditions and 
invest capital. It has, however, been left to the 
correspondent of a New York evening newspaper, 
who was engaged in business in the Latin-American 
republics for many years, to tell the North Americans 
a few plain truths. The North Americans, he recently 
declared, treat the Latin-Americans as if they were an 
inferior race ; their travellers behave as if they were 
in a half-starved gold-diggers’ camp, where the 
diggers ought to be glad to get whatever is offered to 
them; they are above learning the language ; and 
the exporters require cash payment or will only 
accept a short-term bill, whereas long credit is the 
practice. It is as well to know what a North American 
thinks of the North Americans as business men in 
the South, as it is advisable for British firms to 
hear what is the German idea of the future of the 
export trade. We ourselves, whilst recognising the 
value of Government assistance in connection with 
industrial research as promised by the President of 
the Board of Education, have to remember that 
private enterprise has built up our export trade from 
the beginning, and we shall have to depend mainly 
upon private enterprise in the future trade contest 
both with the Germans and the North Americans, 
but this enterprise must be strengthened by means of 
organisation and combination, as has previously been 
suggested in this journal, if we are to secure a larger 
share of the trade of the world. 








ENGINEERS WANTED FOR INLAND WATER 
TRANSPORT. 

A LIMITED number of men with Board of Trade 
certificates of competency as engineers are required 
to serve as non-commissioned officers in charge of 
engines in small craft for inland water transport. 
Application for these positions may be addressed to 
the Editor of THE ENGINEER, 33, Norfolk-street, 
Strand. The envelopes should be clearly marked 
** Inland Water Transport.” 








THE FUTURE OF SHEFFIELD LIGHT TRADES. 
(By a Sheffield Correspondent.) 


Tue future of the Sheffield light trades, as affected 
by the war and the competitive conditions that will 
prevail after the war, are provoking much speculation 
in the great cutlery city. Probably no industrial 
district stands to gain so much from the war as this 
one, providing proper means are adopted. Confer- 
ences of manufacturers, and between manufacturers 
and workmen, are being held to discuss ways and 
means of bringing the ancient industry of Sheffield 
up to date, and the City University, perhaps the most 
practical educational institution in the kingdom, 
is offering its best services in this direction. One 
difficulty is that Sheffield is not well prepared to give 
a larger output at short notice. The problem is 
how to increase output and meet German competition 
more successfully after the war than it has been mei 
in recent years. At a meeting of employers, workmer. 
and prominent University men held a few weeks ago, 
there was an interesting discussion on the apprentice- 
ship question. As an illustration of the knotty 
points involved in bringing this old industry up to 
what are considered modern standards, the question 
was debated, but not settled, whether a lad should 
be trained as an all-round cutler or as a specialist in 
one branch of the trade. Few industries have clung 
longer to old-fashioned ways than this one, but it 
is being more and more clearly recognised that 
specialisation is necessary in the workshops, and that 
organisation is necessary among the manufacturers 
if they are to make permanent success in foreign 
markets against the new forms of competition that 
are being offered, not only by the Germans, but by 
the Americans and others. The case of the boot 
trade has been quoted with effect. It has been pointed 
out that some years ago, when the United States went 
in for specialisation—erecting big factories in which 
one man did one part and another man another part 
of the process of manufacture—while the British 
stuck to their old methods, American competition 





became alarming; but since we have modernised 
our methods in the boot industry our trade moro 
than holds its own in competition with America, anq 
it is argued that if our cutlery manufacturers wi)) 
organise and specialise, the Sheffield light trade. will 
regain their lost supremacy. 

In discussing the future of Sheffield trades jt jg 
necessary to take a glance backward, and to pay 
particular attention to the circumstances of recent 
German competition as well as those which haye 
kept our industries practically stagnant. It may 
be laid down that the Sheffield light trades haye 
suffered from two evils. German competition has 
been one and British—or shall we say Sheffie!: + 
stupidity has been the other. The German com. 
petition has been of an extraordinary charter, 
It has not only been highly organised, the manutac. 
turers in Germany working together in the ost 
co-operative ways imaginable, but it has been as-isted 
in various ways by the German Government. The 
German consular and diplomatic services have },een 
worked industriously in the interests of Gernan 
industry. Goods for export have been carried 0: the 
German State railways and canals at little sore 
than half the ordinary rates. German ships carry ing 
German goods have been granted special sulyen- 


tions. The German trade syndicates have jjaid 
special bounties in respect of goods for ex) ort, 
or rebates in respect of the materials worked 
up into goods for export. The banks also have heen 
most lavish in granting financial favours to manu- 


facturers engaged in export business. Many of the 
German banks, in fact, have placed their forcign 
branches at the special service of manufacturers, 
giving information about local requirements, arrang- 
ing shipments, payments, and other matters on 
behalf of their clients. In these respects our Govern. 
ment and banks have done practically nothing for 
our traders, and these have not been well organised 
among themselves. It may also be mentioned thiat 
the Germans have not hesitated to exploit British 
patents and trade marks. German competition 
has been most unscrupulous, knives and razors and 
other things being frequently stamped “ Sheftield 
made’’ when every process, or practically every 
process, used in their production has been German. 
The piracy of Sheftield’s name started at least thirty 
years ago, and it became so widespread that a few 
years back the Cutlers’ Company and the Chamber 
of Commerce raised a special defence fund, and with 
this many prosecutions have been undertaken against 
German offenders, but much piracy has gone 
unpunished. 

The extent of German competition may be gathered 
from the fact that in 1912, the last year for which we 
have the complete figures, Germany exported 
£1,618,000 worth of cutlery alone, while Britain 
only exported £838,000 worth in 1913. In that year 
this country actually imported £113,000 worth of 
German cutlery. In 1912 Germany exported cutlery 
valued at £71,000 to Canada, £60,000 to British 
India, and £34,000 to Australia. The Germans also 
sent in that year £85,000 worth to the Argentine 
four times as much as we did; £87,000 worth t 
Brazil; £30,000 worth to China—seven times as 
much as we sent there ;_ £42,000 worth to the Dutch 
East Indies ; £64,000 worth to Italy, where we sent 
only £1000 worth; £52,000 worth to Moaxico—more 
than ten times as much as we did; £141,000 worth 
to Russia—seventy times as much as we sent to our 
big ally ; and £319,000 worth to the United States 
nearly six times as much as we did. Now, most otf 
this trade will be available for us, if only we put 
ourselves in a position to undertake it. Not only 
will German agents and goods suffer boycott, par- 
ticularly in British Colonies, in Russia and France, 
but German competition will not be the same—will 
not be so fierce—after the war as it has been before, 
as we shall see in a moment. 

The other great drawback to 
gress has been, as we have just said, stupidity, 
or something very nearly related to it. Our 
manufacturers have not properly organised them- 
selves; they have not employed efficient  tra- 
vellers—or, at any rate, they have not combined 
together to advertise and sell their goods with 
economy; they have failed to quote terms in the 
languages, weights, measures, numbers, and mone} 
of foreign countries or customers, and our workmen 
have looked upon new materials, methods, and 
machines as enemies to be fought against. Now is 
the time for the Sheffield light trades, both employers 
and workmen, to shake themselves out of their 
apathy, and there are some signs of an awakening. 
But the awakening must be speedy and thorough. 
If Sheffield’s methods can be brought right up to date 
within a reasonable time, Sheffield’s trade can be at 
least doubled. The blight of German subsidised 
competition ‘is removed. It remains for her, herself. 
to remove the blight of apathy, neglect, and in- 
efficiency. 

There are those who fear that after the war German 
competition in cutlery will return as fierce as ever, 
and that there is little prospect of the investment of 
new capital in British industry proving permanently 
profitable. But there is every prospect of such 
investments proving profitable. German competition 
will not return on the same old scale after the war, 
not only on account of the certain boycott of German 
goods, but because the elaborate systems of State 
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subsidies, bankers’ credits, and syndicate export 
bounties, which have been prime factors in German 
exportation and cheap selling, will be weakened, if 
not broken, through the financial stringency that will 
be experienced as an after-effect of the war. There 
need be no reluctance to invest fresh capital in 
modernising and increasing the capacity of our 
British works. We shall need an enormously in- 
creased capacity to meet the requirements of our 
Colonies and Allies, if not the rest of the world, and 
unless we are going at once to prepare for the new 
trading conditions we shall find the United States 
and not the United Kingdom taking the lion’s share 
of the business that will be available. The Americans 
will not hesitate to increase their productive capacity. 
Que of the most certain results of this German-made 
war will be an increased demand for British-made 
goods. This is Sheffield’s golden opportunity. In 
any case, Sheffield will benefit permanently from 
the dislocation of German competition, and the 
extent of the benefit will be measured by our willing- 
ness to inerease our capacity and improve our 
methods. We need some big new works equipped 
with the best machinery ; we need manufacturers 
to specialise ; we need our workmen to welcome and 
not resent the introduction of new methods and 
machines ; we need our manufacturers to organise 
their production and combine to push their trade 
abroad on co-operative lines—for instance, a group 
of firms can employ an efficient agent, where an in- 
dividual! manufacturer cannot; and we need our 
statesmen and municipal authorities to render our 
pr »ductive industries some assistance and encourage- 
ment, and not to confine their efforts to taxing, rating, 
and restricting enterprise. In the past our producers 
have been too conservative and our statesmen have 
been too exacting. 

Our Sheffield cutlers would do well not only to 
copy some of the best featurer of German commercial 
organisation, but to take a lesson from some of our 
own big trades. In two industries—-cotton and ship- 
building—where we have invariably adopted the 
best methods of production, specialisation, and the 
sub-division of labour, we have maintained our 
supremacy against all rivals. But in the cutlery 
industry, where we have clung to old-fashioned 
methods—where our manufacturers have retained 
their old-time individualism, and where our workmen 
have kept up their opposition to machinery—we 
have failed to keep even level with our foreign com- 
petitors. In Sheffield itself we have a striking 
example. In the heavy trades we see the constant 
building of new shops, the extension and modernisa- 
tion of old ones, and a progressively increasing 
volume of employment and business, because in these 
trades there is a willingness to adopt the bosi 
machinery and processes, and to employ the best 
men and managers that can be got from anywhere. 
But in the light trades, where old machines—or no 
machines—old methods, old men and managers—or, 
to be precise, locals—are retained with an affectionate 
reverence, we see a state of practical stagnation. 
If Sheffield had been left dependent upon the light 
trades, with their lack of progressive ideas, it would 
to-day have been nothing more than a third or fifth- 
rate town. The fact that it is a city with nearly 
half a million inhabitants, and still rapidly growing, 
is due to the energy and enterprise of the heavy 
trades. Clearly it is time our cutlery people modernised 
themselves. 

It is to be feared that one of the greatest obstacles 
to modernisation will be the attitude of the workmen, 
though an improvement is noticeable even in this 
respect. Workmen seem to have been quite as much 
to blame as employers for the unprogressive state of 
the cutlery trades. Resistance to what are called 
“ labour-saving ’’ machinery and methods has been 
maintained longer, and with more determination, 
in the Sheffield light trades than in any other im- 
portant group of manufacturing industries. In the 
past, if any enterprising Sheffield manufacturer has 
ventured to introduce machinery, the men have 
immediately raised the cry that he was trying to 
“do away with labour.” The limitation of appren- 
tices has also-been a serious handicap. A lad could 
not become a cutler unless his father was a cutler. 

It is interesting to recall what one of our local 
labour leaders said after a recent visit to Germany. 
In reporting upon German conditions and competition, 
Mr. Bailey said that the Germans had the most up- 
to-date methods, and that their workmen and work- 
women were getting good wages, while those of 
Sheffield were getting little better than sweating 
wages because here the methods of production of a 
century ago were still in operation. ‘‘ It is simply 
because,” declared Mr. Bailey, ‘‘ we have not adopted 
up-to-date methods of manufacture that Germany 
has secured a monopoly in certain classes of goods, 
and it is up to our manufacturers to see that the 
monopoly is broken by the introduction of the latest 
methods of workmanship, and of the necessary type 
of labour-saving machinery.’ Mr. Charles Hobson, 
another Sheffield labour leader, bears equally striking 
testimony to the superiority of German methods. 








IN view of representations made by the exhibitors and 
buyers at the British Industries Fair, which was held in 
the Royal Agricultural Hall, London, from May 10th 
to 2lst, the Board of Trade has decided to hold another 
Fair in London early next year. 





LITERATURE. 
Waterworks Engineering. By Fred. C. Uren. Bristol : 

Castle Litho, Limited. 

TuIs is a book which covers a very -wide area of 
ground within the limits of 270 pages, and hence, as 
might be expected, no very large amount of detail 
is entered into; but for all that, it is for the most part 
a practical treatise on the subject with which it deals, 
and it bears the impress in many parts of the fact 
that the author has had practical experience of the 
matters which he discusses. He set hifnself the task 
of producing a handbook which, while not entirely 
ignoring the theoretical principles involved, should 
not give them undue prominence, and which should 
prove a practical guide principally intended, appar- 
ently, for those whose knowledge of water supply 
and the engineering work connected therewith is 
not of a very advanced character. In this task he 
has achieved a not inconsiderable amount of success, 
but one cannot help feeling, judging from the able 
way in which certain parts have been treated, that 
had portions of the book been omitted and more 
prominence given to the remaining sections, a some- 
what more satisfactory result would have been arrived 
at within the same compass. This must not, however, 
be taken to mean that we are condemning the work 
as it stands, for, taken as a whole, it is good. 

The volume is divided into twenty-two chapters. 
The first deals with the sources from which water is 
obtained. Chapters II. and III. are devoted to 
impounding reservoirs and masonry dams.  Refer- 
ences are made to several of the leading masonry dams 
in this country, including those of Vyrnwy, Gouth- 
waite, Blackbrook, Angram, Burrator, Howden, and 
the Birmingham water supply. The whole question, 
however, is dismissed in twenty-two pages, of which 
between eight and nine are taken up by half-tone 
and other engravings. Chapter IV. discusses earthen 
embankments and fills twenty pages, while Chapter V. 
treats of ‘‘ Reservoir Accessories.” 

The title of Chapter VI. is “‘ River, Streams and 
Springs, Wells, and Borings,’ and here the author 
would appear to be on more familiar ground. The 
text is illustrated by sketches which, though rough, 
are sufficiently explanatory, while the letterpress is 
distinctly instructive. The same may be said of 
Chapter VII., which describes the boring or sinking 
of wells of various types. In Chapter VIII.—which 
comprises six pages in all—four pages are devoted 
to the large subject of ‘‘ Geology ’’ and two to “ The 
Yield of Wells.”” Chapter [X.—twelve pages only, 
about seven of which contain letterpress—refers to 
‘** Service Reservoirs.” 

Chapters X., XI., and XII. are devoted to the 
various methods of raising water from wells and the 
different types of motor employed to operate the 
various machines, &c., which are employed. Brief 
references are made to the suction pump, single and 
double-acting force pumps, bucket pumps, turbine 
pumps, and air lift pumps. Of prime movers mention 
is made of steam engines, electric motors, oil engines, 
gas engines, compressed air, water turbines and wheels, 
wind power, animal power, and man power. The 
hydraulic ram is also referred to. The power required 
to pump given volumes of water is discussed in 
Chapter XII. 

The two next chapters, which deal with “ The 
Flow of Water in Pipes and Channels ” and ‘‘ Gauging 
Water,” are quite good. A difficult subject is treated 
in a plain manner which is readily understandable 
and with sufficient accuracy to enable a thoroughly 
efficient working result to be obtained. The keynote 
of the position which the author takes up with regard 
to the first subject mentioned may be gauged from the 
following quotation :—** There are several complicated 
formule for calculating the flow of water in pipes, 
which the engineer is at liberty to use if his mind is 
made any easier by employing them ; none, however, 
give quite the same result, though all approximate 
to one another.”’ In their place two simpler formule 
are put forward. The first is V = 39 v d. i, V being 
the velocity in feet per second, d the diameter of pipe 
in feet, and 7 the height of the point of supply above 
the point of discharge. The second formula is Box’s 

—g = Vv (3d) xX h + l—and this is employed 
throughout the work. 

In Chapter XVI—* The Purification and Softening 
of Water’’—the author plainly shows himself in 
favour of the mechanical filter. After remarking 
that the attitude taken up by bacteriologists with 
regard to the present-day standards for purification, 
the important changes in methods of water supply 
in America and on the Continent, and the purification 
by means of ozone and also by chlorine, all point to 
the fact that the day of the open sand filter is on the 
wane, he goes on to remark—when referring to 
mechanical filters—‘‘ The results are superior to 
those obtained from slow sand beds, for not only can 
a high degree of purification from a bacteriological 
point of view be secured, but all peat stain can be 
eliminated.’’ Several mechanical filters are described. 
Reference is also made to purification by means of 
ozone and the ultra violet rays, but we find no men- 
tion of the beneficial effects of prolonged storage nor 
of sterilisation by the excess lime process. Several 
softening processes are mentioned. 

Of Chapters XVII., XVIII., XIX., and XX. there is 
not much to say. They treat of distribution and 











utilisation of water and refer to mains, house services, 
metering, &e. In a good many cases blocks which 
have evidently appeared previously in makers’ cata- 
logues are used to illustrate the text, and this has led 
to very much larger illustrations being employed 
than—in the majority of instances—there was any 
need for, and much space has thus been lost. In 
some cases, too, the blocks are by no means good, 
and it may be said with regard to the whole book that 
it would have been improved had more care been 
given to the drawing, reproduction, and printing of 
some of the illustrations. 

‘‘ Administration and Maintenance’’ and “ The 
Law of Waterworks ”’ form respectively the subjects 
of the last two chapters. There are several appen- 
dices, in one of which is reproduced in full Mr. James 
Watson’s specification for the Angram Dam in the 
Nidd Valley extension of the Bradford water supply 
undertaking. 
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GAS FOR INDUSTRIAL PURPOSES. 


THE use of gas for industrial purposes is rapidly increas- 
ing, particularly where a supply of a cheap by-product 
gas is available. But coal gas supplied by town companies 
is also progressing in the same direction, and is making up 
by its convenience, and by a number of smaller economies 
which are possible with its use for its higher cost as com- 
pared with coke or coal. In order to let London manu- 
facturers see what can be done and to encourage the con- 
sumption of gas in its own area, the Gas Light and Coke 
Company has opened a large demonstration building in 
its depot at 146, Goswell-road. At one end of this build- 
ing is an engine-house, where a small gas engine drives a 
compressor, raising gas to what is known as high pressure 
—about 100in. of water—whilst a fan provides air also at 
‘‘ high pressure.”’ In this room are also to be found meters 
for measuring the gas supplied at and above atmospheric 
pressure. The different pipes leading from the engine- 
room are painted in distinctive colours according as they 
convey gas at atmospheric or at high pressure, or high- 
pressure air. In the body of the building is arranged a 
representative collection of gas-heated industrial furnaces 
and appliances of all kinds ; there are furnaces for heating 
and tempering tools, furnaces for melting metals of various 
kinds either for foundries or printing houses, &c., furnaces 
for enamelling, a salt bath furnace, muffles of various forms 
and sizes, burners for sugar boiling, and burners for heating 
soldering irons, blow pipes, &c. This very representative 
exhibition has been provided by several firms. Some of the 
burners use both gas and air at atmospheric pressure ; cthers 
use both at high pressures, and others one or the other only 
at high pressure.. There is much difference of opinion as 
to which is the best method, and the Gas Light and Coke 
Company has followed the right line in having alli kinds 
represented. It must be understood that all these furnaces 
are ready coupled up to the supply and can be instantly 
lighted for demonstration purposes. It is, we under- 
stand, the intention of the company to invite prospective 
users not only to go and see the different furnaces, but to 
carry out actual tests with them if they so desire, and it 
has appointed a special staff of expert demonstrators 
to assist at such tests and to give all information. -The 
company is to be congratulated upon the enterprise it has 
displayed in fitting up this building. 
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THE EVOLUTION OF THE OIL TANK SHIP. 


Papers read before scientific bodies often have a 
historical value, quite apart from the technical information 
which they impart, and the paper just read by Mr. Herbert 
Barringer before the Institution of Petroleum Techno- 


| rooms are dealt with, but need not be gone into here, as 
they were fully described in our previous article. 


Then follows a very interesting discussion on the merits | 


‘of the type of oil carrier in which vertical, cylindrical 
tanks are built into the hull, but the author condemns 
them as entailing a large number of odd corners where 
gas could accumulate, which is the very thing that_it has 


logists contains an interesting account of the development | 


of the oil tank steamer, from the original Chinese New- 
chwang junk to the modern 15,000-ton tanker. We can 
hardly here do justice to this historical part of the paper 


which will be enshrined in the records of the Institution, | 
but some of the technical details given by the author are | 


worthy of wider publicity. He states, for instance, that 
in 1885 only about 1,750,000 gallons of oil were carried in 
bulk, as against 200,000,000 gallons carried in barrels or 
tins, while in a period of eleven years the proportions were 
entirely altered, and in 1896 only 1,700,000 gallons were 
carried in barrels, as against 484,000,000 gallons in bulk. 
We are only sorry that he could not bring his figures more 
up to date, as we should imagine that the amount carried 
in barrels has fallen to a very small figure at the present 
day. It is an obviously wasteful method of transport. 
and the author admits that one-sixth of the total weight 
carried is represented by the barrels alone. 

Mr. Barringer gives the following as the characteristic 
features of the modern oil tank steamer :— 

(1) The longitudinal bulkhead to reduce the difference 
in the oil level on each side caused by the rolling of the 
ship and so increase her stability, and the transverse bulk- 
heads to reduce the surge when the ship is pitching. 

(2) The expansion trunks to reduce further the surging 
when rolling. 

(3) The provision of cofferdams forward and aft of the 
oil tanks to collect leakage. 

(4) The use of the skin of the vessel to form the sides 
of the oil tanks. 

(5) The absence of any double bottom under the tanks 
which was always difficult to keep tight. 

(6) The building of separate pump-rooms extending 
right round to the skin of the vessel and forming further 
cofferdams. 

(7) The fitting of compound hatches to allow the ship 
to be used for the carriage of solid cargo if required. 

(8) The great elaboration of the pumping arrangements. 

(9) The mechanical ventilation of the tanks. 

(10) The steam heating of the tanks. 
(11) The use of liquid fuel for the boilers. 

The value of Nos. 3 and 6 is obvious, as any leak- 
age can thus be confined within limits and dealt with 
by the pumps without any risk of the oil running along 
under the boilers and causing fire. The value of No. 7 
we discussed in our fifth “ Typical Ship” article on Sep- 
tember 4th, 1914. The question of the position of the 
engines is dismissed in a very few words, the author clearly 
stating his preference for the engines right aft. 

All through the part of the paper dealing with the 
historical survey little points of interest keep on cropping 
up, such as the note about the hinged suction pipes in 
the bunkers, which could first be arranged to draw from 
near the surface so as to allow any water to settle. Later 
the pipe could be bent downwards and the water drawn 
off and pumped overboard, and then the pipe could draw 
from the clean oil and completely empty the bunkers. 


Figures are given showing that the average size of oil 
tankers favoured to-day is about 9000 to 10,000 tons, 
and that there are now 434 steamers afloat carrying oil 
in bulk having a gross tonnage of 1,637,000, the rapid pro- 
gress in the construction of this type of vessel being 
indicated by the statement that while fifty were built 
between the years 1880 and 1890, no less than 166 were 
put into service between 1910-14. Then follow some 
details of the Eagle Oil Transport Company’s s.s. San 
Cristobal, which is a sister of the San Jeronimo, which 
we took as our example of a typical oil tanker. We may, 
however, add from the paper to the information which 
we were then able to give. No less than 8000ft. of 2in. 
piping is used for the heating of the tanks alone, giving 
about one square foot of heating surface to 2.7 tons of oil, 
while special filters are provided on these pipes to prevent 
any oil which might leak into them from the tanks finding 
its way into the boilers. The paper further states that 
the ship’s cargo discharging plant has actually delivered 
15,200 tons of liquid fuel in 31? hours. The ventilating 
arrangements for the tanks have provided problems 
which would hardly have been anticipated. For instance, 
the inlet—or outlet—for the ventilating pipes is fitted 
close to the bottom of the tanks and is covered with a 
strum, which might be choked if any oil had been left in 
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all along been the object of the designer of tank steamers 
to eliminate. The author then proceeds to express his 
preference for the use of an oil-fired boiler for the auxiliary 
machinery, pointing to the risk of fire due to sparking 
with an electrical plant. He then discusses the use of the 
Diesel engine for oil carriers, and here we will, for the first 
time, quote direct from the paper :—‘‘ It may be con- 
sidered that owners have been wise in not, at the present 
time, generally adopting the Diesel engine on board tank 
steamers, the modern tanker being required to discharge 
cargo, sign off, and sign on crew, and generally discharge 
ship’s duties, and proceed to sea with the utmost dispatch. 
This allows very little time for overhauling, renewals, or 
repairs, generally necessary with the Diesel engine, and 
with high freights the whole saving by economy of fuel 
may easily be lost by detention in port. Under these cir- 
cumstances the steam engine is certainly the most reliable 
up to the present time.’’ We do not think that the author 
has chosen a very strong argument with which to support 
his objection to the present use of the Diesel engine. If 
any reliance is to be placed on the report of the behaviour 
of the four-cycle Diesel engines of the m.s. Siam, which 
we received from Messrs. Burmeister and Wain, and 
published in our issue of April 2nd, the overhauls seem to 
have been very small indeed, and such as would have 
allowed the ship “ to proceed to sea with the utmost dis- 
patch.” 

The paper concludes with an account of an accident 
which led to a ship, La Hebre, which was carrying a cargo 
of benzine, catching fire at sea and being enveloped in 
flames amidships, but as luck would have it the ship fell 
into the trough of the sea and shipped a lot of water, 
which washed all the burning spirit overboard and away 
to leeward, and she was thus saved with a loss of about 
2000 tons of her cargo. 








THE CREEPING GRIP TRACTOR. 


THE question of the haulage of heavy loads over rough 
country has been much to the fore lately, so that the 





in the first place, upon its ability to go anywhere whore 
a horse can take his load, and for this the use of ordinary 
wheels is, of course, out of the question. The Creeping 
Grip Tractor, as this American device is called, has therefore 
been produced on the lines of the Hornsby “ Caterpillar,” 
| As will be seen from the illustrations given on this and 
the next page, in this system the wheels which carry 
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CREEPING GRIP TRACTCR 


the weight of the back axle are reduced to the form of 
three or more small rollers, which run on an endless self 
laid railway track. This track is provided by a number oi 
short pieces of rail, with a scarph joint between them so 
as to form a continuous surface, coupled together lik: 
achain. The rails are made of manganese steel, and each 
piece is formed solid with its own sleeper on the outsid: 
of the chain. The weight of the tractor is thus distributed 











Fig. 2—THE TRACTOR ON HEAVY GROUND 


over the surface of the ground just as with a railway chair 
and sleeper, but in this case the sleeper is picked up 
after it has been utilised and is carried forward and laid 
down again in front of the machine. In the case of the 
Creeping Grip Tractor the whole of this gear is supported 
on wheels carried on a frame on each side, as shown in 
Fig. 1. Each frame is free to swing around the back axle 
so as to conform to irregularities in the surface of the 
ground, but is prevented from having any lateral move- 
ment by means of a diagonal stay swung on the centre 
of the axle and attached to the after end of the frame as 











Fig. 3—-TRAVERSING A DITCH 


the bottom of the tanks; special air valves are therefore 
fitted on this strum, 12in. above the bottom of the ship, 
and these ensure a clear passage for either the inlet or 
outlet of the air. 





| following description of an American machine designed 
| as an agricultural tractor—but for which other uses will 
at once be obvious—may be of interest. The success 
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Fig. 4-ON LEVEL GROUND 


|}shown. At the after end of the frame is the toothed 
| wheel, which drives the chain of rails round, and which 
| may be likened to the similar wheel of a rack railway. 


The safety arrangements in the pump-! of a tractor designed for agricultural purposes depends, | In front of this is a pinion which meshes with and drives 
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th 
from the 
whee! carried on the same shaft. Lastly, at the forward 
el yn on the chain of rails. 

It will thus be seen that the weight of the back 
{ the tractor is supported on a flat surface of a 
th equal to the centres between the two wheels, 
the pressure per square inch on the ground 


end 
leng 
80 that 
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is reduced to something very small. In the case of a 
tractor weighing about seven tons we are informed that 
this pressure is only about 7 lb. per square inch. Thus a 
big tractor can be used for ploughing light land without 
“packing” the soil, while it can equally well work its 
way across soft, muddy places in which the ordinary wheel 
would sink up to the axles and so be quite useless—see 
Fig. 2. The long contact surface also allows the machine 
to pass over quite deep holes and ditches—see Fig. 3, 
which would incapacitate an ordinary wheeled tractor, 
and to propel itself on slippery surfaces. 

This should be sufficient to explain the general prin- 
ciples and advantages of the system, and we can now 
describe one of these tractors, which by the courtesy of 
Messrs. J. Palmer, jun., and Co., of Finsbury-court, Fins- 
bury-pavement, E.C., we were enabled to see in operation 
some time ago on marshy land at Greenhithe. The 
tractors are built by the Bullock Tractor Company, of 
Chicago, and are made in five different sizes, but the par- 


of the frame is a loose pulley wheel to put the necessary 


e toothed wheel, and which in turn receives motion | are screwed in place and are fitted with radiating fins, which 
engine through a block chain acting on a chain 


| should help to keep them cool. There are neat doors to 
| the crank case to give access to the cam shaft and bearings 
| —-as seen in Fig. 6—but they appear rather small to enable 
; much to be done, although it is claimed that the piston 
| and connecting-rod can be removed through those on the 
| back of the engine. It is, however, possible to adjust 


|@ main bearing through these doors, as they are 
constructed in a rather unusual manner. The keep 


Pig. 5-CREEPING GRIP TRACTOR 


is held in place in the ordinary way by a couple 
of studs and nuts. It is not, however, the keep itself 
which exerts pressure on the brass, but a screw in the 
centre of the keep—as shown in Fig. 7. Thus, if wear 
takes place on the brass, the central screw can be turned 
just sufficiently to take up the slack. A locking-plate with 
a hexagonal hole in it is fitted over the head of the screw 
and entered over the ends of the studs, where it is kept 
in place by split pins. 

The carburettor is arranged to run on either petrol or 
paraffin, and was switched over from one to the other in 
our presence without any apparent effect on the running 
of the engine. A large honeycomb radiator is fitted in 
front of the engine with a belt-driven fan. The circulating 
water pump is of the centrifugal type and is also belt- 
driven. Lubrication is effected by means of an oil pump 
delivering to each bearing through sight feeds. Quite one 
of the nicest things about the engine which we saw was 
the trip arrangement on the magneto to facilitate starting 














Fig. 6—-ENGINE OF CREEPING GRIP TRACTOR 


ticular one we saw was of 50 brake horse-power and 35 trac- 
tive horse-power. The actual effective track of this 
machine is 5ft. 4in. in length by 20in. wide on each side. 
The front wheels are 10in. wide and 3ft. 4in. in diameter. 
The machine weighs close upon eight tons. 

As will be seen in Figs. 4 and 5 the motor is placed at 
the front end. It has four cylinders, 6jin. diameter by 
8in. stroke, giving 50 brake horse-power at 600 revolutions 
per minute. The cylinders are cast singly, and have the 
separate heads so frequently seen in American practice. 
The valve springs are enclosed, as has now become 
common in motor car practice. This should be particu- 
larly useful in the case of an engine running in such an 
exposed position as is the case here and where dust is 
bound to be a source of trouble. Circular steel plungers 
in steel guides are used for lifting the valves, but instead 
of having a roller at the bottom, they are formed with a 
dise of considerably larger diameter than the plunger, 
and placed off the centre of the cams. The disc is there- 
fore continually rotated ; the cam is not always working 
in the same place and wear is reduced. The valve caps 


| up. As we watched the preliminaries for starting up, we 
must say we expected trouble, the starting lever being of 
great length and allowing very little clearance between 
the wheels. It was only necessary, however, to turn the 
engine quite slowly over the compression, when the trip 
arrangement effected the necessary rapid rotation of the 
armature to give a spark. The engine, in fact, almost 
appeared to be standing still at the moment the first 
charge was fired. As soon as the engine starts the trip 
arrangement is automatically thrown out of gear. We 
shall hope to see a great development of this idea on 
magnetos in the future. It allows an exceptionally long 
starting handle to be used and so saves an enormous 
amount of labour, while it greatly reduces the risk of 
injury due to a backfire, and has not to be rotated rapidly 
as is usual. The very simple half-compression arrange- 
ment of cocks part of the way down the bore of the cylinder 
is fitted, but this luxury hardly appears to be necessary. 
The timing lever is arranged so that when moved beyond 





a certain amount of retard it short circuits the magneto 
and stops the engine, and this, we think, for the purpose 





to which the machine is to.be put, is much better than a 
switch. 

The running of the engine, we must admit, was 
coarse, and there was a good deal of noise and vibration, 
the latter being very noticeable on the frame. It is pro- 
bable, however, that for the class of work for which the 
tractor is intended, this is a matter of no importance, as 
the question of cost has, of course, to be considered, and 
refinements are not worth paying for. 








Swain Sc. 


From the engine the power is transmitted to a three- 
speed gear-box through an internal expanding clutch. 
The drive is direct on the second speed, which is the one 
most used in working, the top speed only being used for 
getting about quickly with no load. At the after end of 
the gear-box is a differential gear driving cross shafts 
with a chain pinion at each end, which transmits the drive 
through a chain to the gearing on the back axle already 
described. Considering the position of the chain, we 
were surprised to see that no attempt had been made to 
enclose it. We understand, however, that in earlier patterns 
this was done, but has now been given up. We should 
imagine that this part is subject to very heavy wear. 
Similarly the steering gear worm and quadrant, which 
are malleable castings, are quite unprotected. Perhaps 
we are too much seeking the ideal in suggesting the enclo- 
sure of these parts, seeing that so many of the other 
moving parts could not possibly be enclosed, and are more 
subject still to the incursion of mud, dust, &e. 

The tractors are all fitted with a special pulley shaft 
so that the machine can be used for threshing or other 
operations in which a belt drive is utilised. The frame 
is a very simple arrangement of channel iron, bent round 
the front, to which the various parts are bolted. Pro- 
vision is made to allow the tractor to travel over uneven 

















Fig. 7—BEARING 


ground by mounting the front axle on a single transverse 
spring—see Fig. 8—somewhat like the Saunderson tractor, 
which we described in our issue of August 19th, 1910. 
The control of the tractor when at work is practically 
confined to steering, although for manceuvring purposes 
there is a clutch lever, which, by the way, has also a pedal 
fitted on it, so that it can be engaged, but not disengaged, 
by the foot, a speed change lever, a throttle lever, and the 
brakes. 

We were enabled to see the vehicle pulling a trolley with 
a gross load of four tons through ditches and through very 
soft mud, which at the time was covered with several 
inches of water, and it certainly did its work admirably. 
There is, however, one suggestion which we may be per- 
mitted to make with regard to the front wheels. When 
turning in this very soft ground, the rim of these wheels 
scooped up the mud, which then accumulated on the 
steering arm and finally locked one wheel, causing it to 
skid and interfering with the steering. It cleared itself 
in a short distance, but it might well lead to trouble. It 
would appear to be quite possible, and not to be accom- 
panied by any appreciable disadvantage, to close in these 
wheels with practically water-tight but removable plates, 
which would obviate any such difficulty. Of course, the 
soft surface was considerably ploughed up—but the 
machine got through, which is the main thing. 

According to the dynamometer readings, when the 
machine was on its second speed, which should be equiva- 
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lent to about 2} miles per hour, the pull on the draw-bar 
when drawing a gross load of four tons, amounted to 
8550 lb. maximum, on hard but very rough surfaces— 
the draw-bar, by the way, is mounted on a spring so as to 
reduce shocks. Though its uses are very varied, the 
particular tractor in question would appear to be useful 
for ploughing purposes only in the case of very big fields 
with a very long furrow and few turns, as the turning 
circle is quite considerable and would require either a 
lot of manceuvring or very big headlands. We under- 
stand, however, that a ‘‘ baby ”’ tractor of 16 horse-power 
is made, in which the whole machine is supported on the 














Fig. 8—THE TRACTOR ON UNEVEN GROUND 


track without any front wheels at all. This allows, of 
course, of a very small turning circle, and so is suitable for 
use in small fields such as we have in this country, and 
would only call fur reasonable headlands. In this case 
the turning is effected by driving only one side. We 
were interested to note that the machine we saw had very 
little more effect on the surface of the ground on which it 
was working when turning as rapidly as possible than 
when working in a straight line ; in fact, generally speak- 
ing, we should say that such a machine would do far less 
damage to the lanes and entrances to fields and such like 
parts about a farm than the present-day horses and carts 
do. 








LABOUR AND WAGES. 





MINERS’ wage problems are still causing uneasiness. In 
South Wales, although the owners have been obliged to 
grant a war bonus of 17} per cent. under the recent arbi- 
tration award, and have strongly urged the men to allow 
the present agreement to run until the end of the war, 
because it is at present impossible to forecast what the 
competitive conditions will be when peace is declared, 
the Miners’ Federation is insisting upon terminating the 
agreement at the end of this month. Under this pressure, 
which is coupled with the threat of a strike regardless of 
the war, the coalowners have consented to enter into 
negotiations for a new agreement, and a conference com- 
menced on Monday last. Of the proposals advanced 
by the miners’ leaders for a new agreement the following 
are the chief :-— 

That the present standard rates of 1877 and 1879 be 
abolished, and a new standard established which shall 
have merged therein 35 per cent. on the 1877 standard and 
50 per cent. on the 1879 standard, which shall hereafter 
be called the 1915 standard. The standard rates in the 
anthracite area to be regarded as those of the 1879 standard. 

The new standard for underground day-wage workmen 
shall be arrived at by adding 50 per cent. to the several 
rates embodied in the minimum wage award, with certain 
exceptions. 

In calculating the new standard rate of wages to be paid 
to all surface workmen 50 per cent. shall be added to 3s. 4d. 
per day, except that at any colliery whereby adding 
35 per cent. on the existing rate of the 1877 standard, or 
50 per cent. on the 1879 standard, the new standard will 
be higher than 3s. 4d. per day plus 50 per cent., such rates 
shall be fixed for that colliery. 

During the contmuance of the agreement the rate of 
wages shall not be less than 10 per cent. above the new 


standard rate, and this rate shall be paid when the average |’ 


selling price of large coal is at or below 15s. 6d. 

That all workmen employed on the afternoon and night 
shifts shall be paid upon the new standard at the rate of a 
turn and a fifth for each shift worked. 


THE non-unionist trouble is also acute in South Wales, 
the Miners’ Federation threatening stoppages if the owners 
do not grant special facilities for pressing the non-unionists 
into the organisation. In Scotland also the miners are 
demanding a new agreement carrying the minimum wage, 
or the new standard, to a level 50 per cent. above the 1888 
basis, and the Scottish Coal Trade Conciliation Board 
began negotiations on Tuesday. The claim represents a 
demand for an increase of about 2s. per day and affects 
over 100,000 miners. 


In the South Yorkshire coalfield there are disputes at 
several of the collieries regarding the payment of the 
recently awarded war bonus, and serious trouble is threat- 
ened by the Miners’ Federation if these are not settled 
to the men’s satisfaction. The quality of the home coal 
allowed the men is also causing so much discontent that 
at one pit permission has been granted to take a strike 
ballot, and there are threats of strikes at other mines on 
this question. In this district, too, there is talk of a strike 
of the surface workers in order to enforce higher wages. 





PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Advance in Steel Prices. . 


COINCIDENT with the action at the end of last 
week of the North-East Coast and Scotch Steel Associa- 


tions in advancing the price of steel plates 10s. per ton for 


export, the Midland Steel Makers’ Association, which 
includes the Staffordshire firms, has also declared an 
advance of 10s. per ton upon all descriptions of finished 
steel. The new prices are fixed at :—Angles, £9 15s.; 
channels, £10; tees, £10 2s. 6d.; bars, £10 5s.; and flats, 
£10. This advance makes a total advance since the war 
of £3 per ton. At the meeting of the Association it was 
reported that the books were full of orders and that 
inquiries were still arriving in far larger numbers than the 
works could accept. Some of the big steel firms refuse to 
do business save at an advance on the Association rates, 
but orders can still be placed at basis levels. Everything 
tends more and more to centre in Government work. There 
is a good call for plates at late rates. Steel strip is quoted 
at £11 5s. to £11 10s., but some manufacturers put their 
prices higher. 


Manufactured Iron and Pig Iron. 

There is extraordinary diversity in the quotations 
for bar iron and strip. Best iron is unchanged in value at 
£11 per ton. The minimum for merchant bars is £10 5s., 
and quotations range from that to £11, according as the 
quoting firms’ order books are congested or not. The 
lowest prices are all for early delivery; for material 
required ahead considerable premiums are required, the 
market being firmly convinced that values will go con- 
siderably higher yet. Most firms are in agreement for 
gas strip at £10 10s. Yorkshire and North Country firms 
are considerably higher. Business is done in North 
Staffordshire **Crown ” bars at £10 10s., with a 5s. pre- 
mium for contracts covering two months in advance. 
Makers of Lancashire ** Crown” bars want a premium of 
10s. on the Association price for most specifications. 
Spelter has reached the sensational figure of £80. The 
consistent rise in the material must soon force sheet mills 
out of production. No one save the Government, and 
they in small quantities only, will buy at the figures which 
galvanisers must now of necessity ask. Most of the quota- 
tions for 24 W.G. galvanised sheets range from £17 10s. 
to £19. One firm, however, is offering sheets on the basis 
of £17 f.0.b. Liverpool, and the trade generally are wonder- 
ing how it can be done with materials and labour at the 
present values. In some quarters it is believed that the 
astounding price of spelter, nearly four times the figure at 
which it stood before the war, is due to the operations of 
a “ring.” But it is known also that the Government has 
a tight hand on the metal for war purposes, a large part 
of the supply being required for cartridge cases. The 
increase of inquiries for pig iron suggests that a con- 
siderable volume of business is “‘ on the way.” Deliveries 
are now about equal to market requirements, but in normal 
times would make only a very poor showing. More money 
is asked for local part-mine iron, 72s. 6d. being the minimum 
for Staffordshire grey forge. Northamptonshire iron is 
from 68s. 6d. to 71s., 70s. being the quotation most met 
with. Derbyshire makers are rather firmer in the quota- 
tions, and prices vary from 71s. 6d. to 76s. for No. 4, the 
latter being the figure usually quoted for the foundry iron, 
No. 3. All the business in forge iron, however, is covered 
by the range 71s. 6d. to 73s. 6d. It is apparent that con- 
sumers of pig iron must face the problem of securing 
further supplies very soon. Meanwhile most of them have 
raw material coming in on old contracts made when prices 
were appreciably lower than those now quoted, and they 
seem very reluctant to commit themselves to the current 
higher range. There was some inquiry for pig iron to-day 
—Thursday—in Birmingham, but it rarely had reference 
to big scale contracts. No shrinkage is to be expected 
in the general volume of demand, and with production 
already in arrear and resources in the matter of labour 
steadily deteriorating, it looks as if the upward movement 
of prices must inevitably continue. 


North Staffordshire Steel and Iron Trades. 


There is intense pressure in the North Stafford- 
shire steel trade. The volume of orders for Government 
work has greatly increased, and local manufacturers find 
the greatest difficulty in obtaining adequate material. 
Firms which desire to extend their plant in order to increase 
the output of munitions find it impossible to get their 
contracts executed. There are also complaints of serious 
railway congestion, causing delay in the delivery of raw 
materials, and of the despatch of the finished article. 
With increased cost of production owing to the sharp 
advance in thre prices of fuel all classes of steel are likely 
to be raised very shortly. There is rather less buying of 
finished iron, but there is a large number of inquiries, and 
there has been no weakening in prices. The general 
quotation for “‘ Crown ”’ bars is £10 10s. per ton, and for 
iron plates £11 10s. per ton. Pig iron is being smelted 
in considerable quantities, but there is a big local consump- 
tion, and prices for outside sales are firm. Manufacturers 
are seriously concerned about the heavy increase in the 
prices of fuel which have been notified during the present 
week. Those on contract supply have been advanced by 
2s. 6d. per ton. 


Increase in Ironworkers’ Wages. 


This week the accountants to the Wages Board 
have issued their ascertainment of production and selling 
prices of manufactured iron for the two months of March 


and April last. The document shows that the net average 
selling price of the various selected classes of iron was 
£7 16s. 6.43d. per ton, against £7 8s. 9.20d., the average 
in the two preceding months, an increase of 7s. 9d. per 
ton. The make of iron is returned at 35,332 tons, against 
30,553 previously, or an increase of 5221 tons. Under the 
sliding scale wages will now advance 2} per cent., which 
brings puddlers’ wages to 10s. 6d. per ton. With values 
of manufactured iron on the market during the late spring 
at much higher levels than previously, the men had |)cen 
hoping for a considerably larger advance in the tonnage 
and wage rates, about 5 per cent., but opinion is that the 
full effect of those increases will not benefit producers wiitil 
the May—June ascertainment, since a very large proportion 
of the deliveries during March and April were on contracts 
made before or at the new year. A further and larger 
increase is therefore sure to be shown in the return a couple 
of months hence. It may be particularised that the total 
make of bars only in the two months ending April 
25,105 tons, and the price £7 16s. 5d., as against £7 9s. 4d, 
for January and February. The net average price of anvles 
and tees was £7 19s. 4d., against £7 8s. I1d. in the opening 
months of the year; plates and sheets are returned as 
averaging £8 18s. 4d., against £8 16s. 6d. two months 
ago; and hoops, strips, and miscellaneous iron is priced 
at a net average of £7 14s. 84d., against £7 4s. 44d. in 
January and February. 


Vas 


High Explosive Shells made in Birmingham. 


The Birmingham Munitions Committee has i. 
got to work. Itis charged with the task of placing orders ior 
4.5in. and 18-pounder shells with that minority of majii- 
facturers not employed or fully employed on Governnw iit 
work, but who have the necessary plant. The organisat ici 
of a central factory, which was originally proposed |), 
Lord Elphinstone, the requisitioning of plant, and thie 
transfer of labour has had to be dropped, as involving 
too great an effort. But since the War-office waits 
the shells delivered complete and ready for fitting it 
may be necessary for the Committee to organise works 
and plant for the execution of one or two processes 
which are not generally within the capacity of the local 
manufacturers. The Committee has now secured a large 
supply of rough forgings from a Black Country firm, aud 
is prepared to treat with manufacturers either for the 
delivery of the complete shell from rough forging to 
finished article, or the machining of forgings to be supplicc 
by the Committee. The Committee will not allow any 
new contract to interfere with the discharge of Govern 
ment work already in hand, but believes it can largely 
increase the output of shells from Birmingham by arrang 
ing for plant to be worked two shifts and by bringing small 
factories which have not hitherto undertaken War-oflice 
contracts into the manufacture of munitions. It expects 
to get a great deal of help from the cycle and motor trades. 
The forging for the 4.5in. shell is about 5in. in diameter 
and l5in. or I6in. long. The shell bodies are of forged 
steel, hydraulically pressed and drawn, and in this state 
are delivered to the various factories undertaking tlic 
machining. Here the forgings are centred in a lathe and 
cut off to length, after which the exterior is roughly 
turned and the interior bored. The boring is slightly) 
taper and finished at the closed end with an ordinary bar 
and flat former tool. The base is faced and the open end 
bevelled to provide a lead or start for the nosing die. The 
shell is then ready for the next process, being after the 
foregoing operations simply a blank-ended machined 
steel tube. The “ nosing,” 7.e., forming the conical head 
to the projectile, is accomplished by means of a hydraulic 
press, which squeezes the heated open end of the tube into 
ogival form. The recess is turned for the copper driving 
band, the fuse hole bored and screwed, and the exterior of 
the shell finished in the lathe to gauge. There are one 
or two other operations in connection with the machining, 
but these are met with in every-day workshop practice. 
The copper driving band is forced into its groove by a 
hydraulic press having rams acting towards the centre, 
and is then turned to shape. 


Iron and Steel Wire. 


The suspension of imports of iron and steel wire 
and wire rods from the Continent has had a very serious 
effect on the many industries in Birmingham which use 
large quantities of this material. Home producers cannot 
supply anything like the quantity required, and the 
American stuff which is coming in in increasing quantities 
is of much inferior quality to that which Germany exported. 
There is a famine in high-class fine steel wire. Prices for 
some of the finer qualities are not less than 200 per cent. 
up, and producers cannot promise deliveries for seven or 
eight weeks. Despite the prohibition, the closing of 
markets, and other difficulties, exports of iron and steel 
wire last month fell not a long way short of the normal 
—4039 tons, valued at £69,207, as compared with 5539 
tons, valued at £94,854, in April, 1914, and 4865 tons, 
valued at £87,269, in April, 1913. Shipments of wire 
manufactures, however, are almost halved—2385 tons, 
valued at £70,532, as compared with 4732 tons, valued at 
£117,138, and 4189 tons, valued at £121,435, in April, 
1914 and 1913 respectively. As regards many other of 
the Birmingham trades outside that of wire making, it 
may be reported at date that manufacturers’ prices of 
finished goods are very largely advanced, but high values 
do not hinder business. Trade is offered from all quarters 
at home and abroad. Customers in the Colonies and 
South America who went over to German enterprise 
twenty years ago are pouring in their orders to the Bir- 
mingham houses who used to supply them, but in a great 
many cases these orders have to be refused because there 
are neither men nor material to fulfil them. 


Coal Trade Matters. 

This district is not yet, apparently, through its 
coal trade troubles. It is stated that the Staffordshire 
Coal Owners’ Association has agreed that proceedings for 
neglect of work are to be taken against miners employed 
at the whole of the pits who came out on strike without 
notice for the war bonus some two or three weeks since 
in the Cannock Chase, Old Hill, and Pelsall districts. 
Already, indeed, summonses have been issued against 
some of the men, one firm alone having issued seventy. 





The miners are resenting the action of the Coalowners’ 
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Association and have begun fresh strikes at certain 
individual concerns, particularly in the Black Country. 
Further, the men im the Old Hill district threaten to 
migrate to adjacent coalfields, and some, without tendering 
have already left for pits in the Cannock Chase 


notices, s : E cS 
and North Worcestershire districts. The threatened 


by the colliery enginemen of South Staffordshire, 


strike P 16 
who are demanding the full 15 per cent. war bonus, the 
suine as the underground workers, is not yet settled, and 


the men declare their intention to bring out the whole of 
the coalfield unless their demands are conceded. The 
North Warwickshire Colliery Owners’ Association has 
agrecd with the representatives of the miners the basis 
on which the 154 per cent. war bonus shall be calculated. 
The alternatives are either an exact calculation on 154 per 
on the wages earned or the adoption of some agreed 
scale. The employers favoured the exact calculation 
method, and after a meeting in Birmingham between 
them and the men’s representatives this course was 


cent. 


adopted. The war bonus applies to all men who manipu- 
late coal. About the pit, however, there are other men 
who do not fulfil that qualification, and the owners have 
decided to grant them 10 per cent. on their wages. The 
enzinemen receive the 154 per cent. Following the 


vranting of the full war bonus to all miners employed 
y ; 


in the North Staffordshire coalfield, there has been a 
sharp advance in the prices of all fuel. Manufacturers 
are notified of an advance of 2s. 6d. per ton on manufac- 
turing fuel, and house fire coal is advanced by 4s. 2d. per 


ton 
last. 


Contracts are subject to the advance from May 5th 
from which the war bonus dates. ‘ 








LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER, Thursday. 
A Steady Market. F 

THERE was a good attendance on the Iron 
Exchange on Tuesday, but the market was variable. 
Buyers of pig iron exhibited some anxiety to cover prompt 
requirements, and in some cases purchases were made at 
somewhat easier rates. Generally, however, there was 
little change as compared with last week. Steel and steel 
products had an upward tendency, although officially 
prices remained unchanged. Owing to war requirements, 
brass and copper tubes, &c., had a sharp advance, but 
there was little change to note in English tin ingots and 
sheet lead. 


Quotations. 
Pig iron: Lincolnshire No. 3 foundry, 76s.; 
Staffordshire, 74s. 6d.; Northamptonshire, 76s.;  Derby- 
shire, nominal; Middlesbrough, open brands, 74s. to 


75s. Scotch (nominal): Gartsherrie, 88s.; Glengarnock, 
85s.; Eglinton, 86s.; Monkland, 85s.; Summerlee, 87s. 

delivered Manchester. West Coast hematite, 107s. 6d.; 
East Coast ditto, 102s. 6d.—both f.o.t. Finished iron : 
Bars, £10 10s.; Lancashire hoops, £12 2s. 6d.; Stafford- 
shire ditto, £11 17s. 6d.; sheets, £11 10s. to £12. Steel: 
Bars, £10 5s. to £10 15s.; steel hoops, £11 17s. 6d.; boiler 
plates, £11 5s. to £11 10s.; plates for tank, girder and 
bridge work, £10 to £10 10s.; English billets, £8; cold 
drawn steel, £16 to £17. Copper: Sheets, strips, &c., 
£100 per ton, small lots 124d. per lb.; rods, £100 per ton, 
small lots 12$d. per lb.; tough ingots, £84 10s.; best 
selected, £86 per ton. Copper tubes, 134d.; solid drawn 
brass tubes, 12}d.; brazed brass tubes, 133d.; condenser 


tubes, 14}d.; condenser plates, 12?d.; rolled brass, 
12}d.; | brass turning rods, 124d.; copper wire, 12}d.; 
yellow metal sheets, 11}d.; rods, 123d. per Ib. Sheet 


lead, £26 15s. per ton. English tin ingots, £167 10s.; 


aluminium, £95 to £100. 


The Lancashire Cal Trade. 


There was a fair attendance on the Coal Exchange 
and the recent advance in house coal by the Lancashire 
Association appears to have been well received, or, as 
our informant said, “ with a very good grace,” and con- 
sidering the weather the position in this department is 
a favourable one. Slack and engine fuel in demand and 
tendency firm. Shipping coal fairly strong at 20s. 6d. 
to 21s. per ton f.o.b. Partington. General quotations :— 
Best Lancashire house coal, 21s. 10d. to 23s.; good 
medium house coal, 20s. 4d. to 21s. 2d.; domestic fuel, 
lis. 7d. to 18s. 7d.; screened steam coal, 15s. to 16s. 6d.; 
slack, 12s. to 14s. per ton at the pit. 


Munitions of War. 

The meeting of engineers which was arranged to 
take place on Tuesday last with regard to the distribution 
of shell work amongst the local works was postponed 
until to-day—Thursday—in order to enable Mr. Lloyd 
George, the newly appointed Minister of Munitions of 
War, to be present. A circular letter issued on Tuesday 
by the President of the Manchester Chamber of Commerce 
states that ‘Mr. Lloyd George, the newly appointed 
Minister of Munitions of War, has intimated his desire to 
be present at the meeting of engineers, representatives 
of trade unions and others which was convened to be 
held in the Memorial Hall. In order to suit his convenience 
the meeting has been postponed from Tuesday to Thurs- 
day.” It is to be hoped that the meeting will result in 
the formulation of some practical scheme for the dis- 
tribution of this urgently needed material. Manchester 
engineers as a whole do not favour the idea of a central 
workshop on the lines of that which is in course of organi- 
sation in Leeds, but are quite willing to do all in their 
power to increase production by reorganising their existing 
plant and even laying down more plant for the purpose 
of making munitions of war, provided that the Govern- 
ment will make it worth their while or insure them against 
actual loss of capital spent on new tools. The strong 
local committee which has been formed, representative 
of the various branches of engineering enterprise, only 
needs to be given a free hand for the resources of the 
Manchester works to be put to the most effective use. 


The Dearth of Labour. 


Although the Government has given its sanction 
to the recall of men from the Colours whose services are 





required in the manufacture of war material, I under- 
stand that there is a considerable amount of delay in 
giving effect to this step. Cases have come to my know- 
ledge in which men who have joined the Army have been 
written to and have given their consent to return to the 
works, but although the War-oftice has been notified of 
the cases the firms’ applications have so far been dis- 
regartied. I also hear that cases of ‘ poaching” for men 
by offers of increased wages are still pretty common, 
notwithstanding the Government’s request that such 
methods are to be discouraged amongst firms engaged on 
the production of war materials. 


Junior Institution of Engineers. 


At an informal meeting of the North-Western 
Section, held in Manchester on May 24th, a paper, entitled 
** Random Notes,’ was given by Mr. E. D. Phillips. The 
great part which personality plays in engineering under- 
takings was dealt with, and among the many interesting 
experiences described were the following :—Method of 
power transmission in an old mill, which, after very 
tactful recommendations, was changed from bevel wheels 
and upright shafts to electric motor drive with belts, the 
result being an increase in production with so great a 
drop in power consumption that the cost of electricity was 
below the cost of coal with the previous method of driving ; 
motor drive to line shaft through spur gears, which was 
not successful owing to the bevels being some distance 
from shaft bearings ; breaking of engine crosshead bolts as 
result of neglecting to turn down the bolts for part of 
length, to increase resilience and thus make bolts more 
capable of standing shocks. A breakdown experience, 
which took place on a frosty morning in the early days of 
electric transmission, was described, when the men in 
charge were found to be trying to thaw out the cables over 
a fire. 


Manufacture of Shells in Liverpool. 

Mr. Lloyd George is paying a visit to Liverpool 
to-morrow—Friday—to inspect the Lambeth-road work- 
shops of the Corporation tramways department, and he 
will also address a meeting on the subject of munitions 
at the Town Hall. Some two months ago the Tramways 
Committee offered these shops to the Government for 
any purpose which it chose, and although the machining 
of shell parts has been carried on there for some time, it 
is thought that the works might be utilised to a much 
greater extent than hitherto. It is hoped that Mr. Lloyd 
George’s visit will result in a considerable extension of 
this class of work. Probably the Mersey Docks and 
Harbour Board would also be able to devote a considerable 
amount of plant to the manufacture of projectiles. 


Barro v-IN-FuRNEssS, Thursday. 
Hematites. 

There is marked steadiness in the hematite 
pig iron trade, and a big output of metal is being main- 
tained. The whole of the make is going into immediate 
consumption, local requirements being considerable, and 
on general account there is a good steady demand. There 
is, however, at the present time no great rush of business. 
Makers are very well off for orders and are well sold forward. 
They are quoting 114s. per ton net f.o.b. for parcels of 
mixed numbers of Bessemer iron, and special qualities 
are at 124s. per ton. Warrants are at 95s. per ton net 
cash. The stores of warrant iron represent in the aggre- 
gate 2265 tons. One of the things handicapping makers 
of iron just now is the high rates quoted for raw material 
and the shortness in supplies of certain sorts. And then 
the supply of labour is quite inadequate. There are 
twenty-three furnaces in blast in the district. 


Iron Ore. 

There is activity in the iron ore trade, and a 
large volume of metal is being raised. Prices are firm, with 
good average sorts at 25s. to 27s. 6d. per ton net at mines, 
with the best qualities at 35s. 6d. per ton. There is much 
satisfaction expressed in the district at the settlement of 
the wages negotiations between the employers and the 
Furness miners. Amongst the miners there is the feeling 
that a greater output could be maintained if the Furness 
mines were worked in three shifts instead of two as at 
present. 


Steel. 

In the steel trade there is a marked activity in 
the departments on munitions of war, but for commercial 
classes of steel the call is not so good, and some branches 
of the trade are doing nothing. The current rate for 
heavy sections of rails is £7 17s. 6d. to £8 2s. 6d.,-with 
light rails at £8 17s. 6d. to £9 2s. 6d. per ton, and heavy 
tram sections are at £9 per ton. Nothing is being done 
at Barrow in steel shipbuilding material, the plate mills 
being closed down. Hoops are at £12 5s. and billets at 
£7 10s. per ton. A great effort is being made at many 
works to increase the output of shells, &c. Some hundreds 
of men have been brought into Barrow from Canada, 
and increased female labour is being used in the shell and 
other shops in order to maintain a big output. Special 
arrangements have had to be made to house these addi- 
tional inhabitants. Several thousands of workmen are 
brought into Barrow every morning from Ulverston, 
Broughton, Dalton and Askam, besides Millom, a distance 
of sixteen miles away. Houses in Barrow are at a premium, 
and so keen is the demand that offers of two guineas for 
the key of a house to let is common. 


Fuel. 

There is a brisk demand for fuel. Steam coal 
is at 24s. per ton delivered. Coke is in full demand, with 
East Coast sorts at 30s. to 35s. per ton delivered, and 
Lancashire sorts are quoted at 25s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Recruiting and the Labour Problem. 
THE renewed energies of the recruiting officers 


following upon Lord Kitchener’s announcement that 
300,000 more men are wanted for the formation of new 





armies have seriously perturbed manufacturers on the 
North-East Coast. In many of the works the position is 
serious, and if more experienced men are to be taken 
manufacturers will not be able to carry on. The situation 
is certainly a complex one, for while men are needed 
for the forces a considerable number are also wanted 
immediately to work in the new shops which the armament 
firms have just. erected and the various works which 
have been turned over to the production of munitions 
of war. But there are few skilled artisans to be had on 
the North-East Coast except by tempting them from 
firms doing private work. Already the latter have lost 
a large portion of their staff by such transference, and 
are being crippled in consequence. This source has now 
become almost exhausted. At any rate, some of the works 
will have to close if the movement goes on much further. 
The fact should be borne in mind that the greater part of 
the so-called private work is being done for the war 
although indirectly. The Armaments Committee is 
rendering very valuable aid in whipping up men and 
organising the supplies of material. Skilled men are 
being obtained in driblets from distant places, these 
being absorbed immediately by the armament makers. 
But, at the same time, the recruiting officers show no 
careful or effective discrimination between men, many 
of whom are being lured away from the workshops engaged 
on Government work. The irony of it is that men are 
constantly being brought back after having gone through 
part of their training, after much of the expense of 
equipping them has been undertaken, to take the places 
of men whom the recruiting officer has just won away 
from the works. Several works commandeered by the 
Government are almost ready to start production, and the 
question is now asked, ** Where are their staffs to come 
from?” Practically all the works on the North-East 
Coast are short of their full staffs, and yet all the time 
men are leaving to serve their country in a capacity which 
could well be filled by others who are not essential to the 
military service in the factories. Manufacturers are very 
grateful for the work that is being done by the Armaments 
Committee, but there is no doubt that the latter’s efforts 
are to a large extent being nullified by the recruiting 
activity. The North-East Coast may be able to furnish 
still more men to the new armies, but there must be a 
greater discrimination if such success is not seriously 
to curtail the services which the district can render to the 
now extremely important munitions department of our 
military system. 


Iron Trade in May. 


It had been anticipated that the spring months 
would have seen a considerable revival in the export 
trade of Cleveland pig iron, within the limits imposed 
by the war, but the exact opposite has been the case. 
The shipments of Cleveland pig iron during May only 
escaped being the lowest on record by 252 tons, the total 
being 12,738 tons, against 12,486 tons in March. These 
are the two lowest totals since the war began. In May last 
year the shipments amounted to no less than 94,174 tons. 
The falling off is due entirely to the prohibition of exports 
to neutral countries, except under licence, which was 
put into force in the middle of April. The result was at 
once to bring shipments to all but a standstill, and the 
full effect of the embargo was felt during May. The loss 
of shipments had a depressing effect on the speculative 
position, and warrant values early in the month showed 
a marked fall. But makers were not disposed to follow 
warrant prices down, and as the month proceeded values 
showed a steady recovery. The announcement that a 
deputation of the ironmasters had been received in London, 
with the result that the issue of licences would be entrusted 
to a local committee, had a steadying and stimulating 
effect. It was the grave uncertainty and the very great 
delay involved in the application to London for licences 
which were paralysing business, and traders welcomed 
the news that licences would in future be obtainable 
with dispatch in the district itself. But the formalities 
in questions of this kind take up much time, and it was 
not until this week that the Committee commenced its 
duties. In the last few days of the month the .export 
trade received a further stimulus owing to the declaration 
of war by Italy against Austria. This removed Italy 
out of the category of neutral States, to trade with which 
licences are neeessary, and opens up the prospect of a 
good trade with our newest ally. It cannot, of course, 
be expected that business with Italy will reach the normal 
peace level, but all war requirements will certainly be 
considerable, and with Germany closed to her, Cleveland 
will be practically her only source of supply. The very 
heavy Atlantic freights, and the known preference of the 
Italians for Cleveland iron, make American competition 
negligible. The home trade during May has been on the 
quiet side, for the constant fluctuation in values has kept 
consumers out of the market. But contracts are running 
out, and during the present month some heavy require- 
ments will have to be covered. Thus the outlook for the 
current month, both for home and foreign trade, seems 
rather more encouraging. The danger-point is the 
question of costs. The prices of raw material have 
advanced to such a level as to make pig iron manufacture 
at the current rate barely profitable, and uniess there be 
some readjustment at an early date, some further restric- 
tion in the output may be necessary. The decline in the 
shipments led to an addition of 10,791 tons to the stock 
of pig iron in the public store, the total at the end of the 
month being 152,998 tons. 


Export of Coal. 


The procedure in connection with the granting 
of the coal export licences is still far from simple or 
satisfactory. By means of direct representation before 
the Coal Export Control Committee shippers have been 
enabled to supplement particulars and proofs in cases of 
applications that have been refused; and in some cases 
have secured favourable reconsideration. But this 
process of proving the bona fides of a transaction up to the 
hilt has involved trouble and delay, and has considerably 
added to the worries of business men during the present 
crisis. What would have been the position if shippers 
had not sent expert representatives to London to support 
their claims it is difficult to imagine, but it is certain that 
matters would have been considerably worse than they 
are at the moment. The Coal Exports Committee has 
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now agreed to consider applications without the name of 
th> boat being specified in all cases where shippers are 
unable to secure a definite steamer when the application 
is sent in. The name of the steamer will have, of course, 
to be sent later, but the licence to ship being meanwhile 
assured, business can be put through without loss of time. 
This is an important concession, and if the War Trade 
Committee will only confirm the work of the Committee 
with more promptness there should be very little delay. 
The procedure, in fact, has been modified in: this and 
other matters, and in so far aS it is necessary to supervise 
exports during the war, it is as well that it is done quickly 
and efficiently. No dispatch in the issue of licences will, 
however, make up for an undue number of refusals, and 
if it be true that it is the policy of the War Trade Depart- 
ment to prohibit exports until prices are lowered for home 
consumption, there is bound to be trouble. It is certainly 
difficult to understand how a restrictive policy of this sort 
is going to lower coal prices in a district like Northumber- 
land, which depends so largely upon its export trade. 


Cleveland Iron Marke 


At the moment business on the Cleveland iron 
market is very quiet. But the outlook is rather better 
and the volume of trade this month will, it is expected, 
show some considerable improvement over the dis- 
appointing totals of May. The local Committee entrusted 
by the authorities with the issue of licences for the export 

* of foundry iron to neutral countries, has got to work, and 
the more expeditious method of dealing with applica- 
tions will, it is confidently anticipated, have a favourable 
influence upon the shipments. So far there seems to have 
been no great improvement in the inquiry, but with the 
removal of the paralysing uncertainty which previously 
prevailed there should be a fair amount of business coming 
forward. New business, as far as the home trade is con- 
cerned, continues to be slow. Consumers have held off in 

_ the hope of getting better terms, but the tendency is now 
upward, and with contracts running out they should soon 
be coming into the market again. No. 3 G.M.B. Cleve- 
land pig iron is 65s. 9d.; No. 1, 67s. 9d.; No. 4 foundry, 
65s. 6d.; No. 4 forge, 65s.; and mottled and white iron, 
each 64s. 6d.—all for early delivery. 


Hematite Pig Iron. 


A quiet tone rules in the East Coast hematite 
pig iron trade. Makers, being well sold and hardly able 
to meet the pressure for deliveries, have not had occasion 
to press iron on the market, while consumers show little 
disposition to come in while quotations are so high. The 
quotation for East Coast mixed numbers remains steady 
at 102s. 6d. for early delivery. 


Iron-making Materials. 


There is very little new business passing in the 
foreign ore trade. During May heavy deliveries of ore 
were made, and consumers have accordingly no occasion 
to enter the market. In the circumstances it is imprac- 
ticable to give a fixed market quotation. Sellers name 
27s. for best Bilbao Rubio of 50 per cent. quality, ex ship 
Tees, but this is a purely nominal figure. While coke is 
not quite so scarce, supplies are still very short. No 
business is passing at the moment, but contracts will 
soon be due for renewal, and the prices arranged then will 
fix the market. In the meantime, 30s. for good medium 
furnace kinds delivered at the works is a minimum 
quctation. 


Manufactured Iron and Steel. 


There is intense pressure in all departments of 
the finished iron and steel trades. The volume of work 
from the Government has greatly increased, and manu- 
facturers find the greatest difficulty in obtaining adequate 
material. In addition to the needs of the home Govern- 
ment, there is a considerable volume of work received 
from the French, Russian and Italian Governments. 
Everybody is concentrating on war material, and the 
demand for ordinary commercial requirements is scarce. 
This week nearly all descriptions of iron and _ steel 
have been increased, and the following are now the 
principal quotations :—Common iron bars, £10 to 
£10 2s. 6d.; best bars, £10 7s. 6d. to £10 10s.; best 
best bars, £10 15s. to £10 17s. 6d.; packing iron, £8 ; 
iron ship angles, £10; iron ship plates, £10; iron 
girder plates, £10; iron ship and _ girder rivets, 
£11 10s.; steel bars, basic, £10; steel bars, Siemens, £10 ; 
steel boiler plates, £11; steel ship angles, £9 15s.; steel 
sheets, singles, £11 5s.; steel sheets, doubles, £11 10s. to 
£11 12s. 6d.; steel joists, £9 7s. 6d.; steel hoops, £9 to 
£9 2s. 6d.; steel strip, £8 10s. to £8 12s. 6d.—all less the 
usual 24 per cent. Heavy steel rails, £7 10s. net. Cast 
iron columns, plain, £7 12s. 6d.; floor plates, £4—f.o.r. 
at maker’s works. 


Shipbuilding and Engineering. 


The output of new merchant tonnage on the 
North-East Coast during the past month was less than 
that for any single month for many years past. The 
reason is, of course, that all the shipbuilding firms are 
giving practically the whole of their attention to Admiralty 
work. The high cost of material and the difficulty in 
obtaining delivery of new vessels within a reasonable 
period are also having the effect of preventing shipowners 
from placing contracts. These are natural causes and 
cannot be placed to the blame of artisans, who are working 
well. Everything points to there being very soon little 
if any, merchant work under construction at North-East 
Coast yards. In consequence of the inability of ship- 
builders to undertake mercantile contracts owing to the 
pressure of naval work, there has been of late an enormous 
demand for second-hand vessels, with the result that 
values have risen to a phenomenal level, and are still 
rising. An interesting case is that of the sale of one of 
the well-known type of 7000 tonners, built by the North- 
umberland Shipbuilding Company. The vessel in question 
was built fourteen years ago at a cost of probably from 
£50,000 to £60,000. In April she was sold at £44,500 
and just recently she was sold again at £51,000. This is 
an extraordinary price for a tramp steamer that has 
been deteriorated by the wear and tear of fourteen years’ 
service, and it proves more than anything else the growing 





scarcity in- the world’s sea tonnage. The need for sea 
carriage is increasing with the expansion of the war 
operations. There was a time when closed avenues of 
trade partially paralysed the shipping trade. Gradually, 
however, as the British Navy took complete command of 
the seas, and as the needs of the war drew more and more 
upon the fleets of liner and tramp companies, the demand 
for boats spread in all the markets of the globe. And it 
looks as though freights will rise still higher. The mer- 
cantile shipyards are being denuded of skilled labour, 
and as the war proceeds new merchant work must fall 
into arrears. Great activity characterises the work in 
the engineering departments, an immense amount of 
work being under construction. 


The Coal Market. 


Business in the northern coal market rules on 
active lines. The Government and also contractors have 
stemmed considerable quantities of tonnage for loading 
during the next fortnight, with the result that there is 
little surplus coal now on offer, and both colliery owners 
and second-hand dealers are asking substantially advanced 
figures. The regulations governing exports, however, are 
still a severe restricting influence, despite repeated con- 
cessions secured from the Coal Export Committee. Best 
Blyths are now strongly held at 24s. 6d. by producers, 
and merchants are not willing to discount this figure 
beyond 6d. per ton, and supplies are now problematical 
Steam smalls are on the easy side, as the output is expected 
to be increased, while secondary steams are on the whole 
quiet, but steady in value. A heavy tonnage of gas coals 
is being dispatched to inland works—chiefly arrears on 
contracts—which are being put into stock. Shipments 
of gas fuels of all descriptions are very active, especially 
to the French ports. Quotations are as follows :—North- 
umberlands: Best Blyths, 23s. 6d. to 24s. 6d.; second 
Blyths, 19s. to 20s.; best smalls, 16s. to 16s. 6d.;  un- 
screened, 18s. to 19s.; bunkers, 19s.; Tyne prime steams, 
22s. 6d.; Tyne second steams, 19s. to 20s.; special smalls, 
17s. 6d.; ordinary smalls, 15s. to 15s. 6d. Durhams : 
Best gas, 22s. 6d. to 23s. 6d.; second gas, 2ls.; special 
Wear gas, 25s.; smithy, 22s.; coking unscreened, 21s. 
to 22s.; coking smalls, 20s. to 2ls.; ordinary bunkers, 
19s. to 20s.; best bunkers, 21s. to 22s. Foundry coke, 
35s. to 37s. 6d.; furnace coke, 30s. to 32s. 6d.; gas coke, 
19s. to 20s. 





LATER. 
Pig Iron Market. 


The market is a little more active, and trade 
shows welcome signs of opening out. A good business 
has been done in No. 3 G.M.B. Cleveland pig iron at 
65s. 9d., and makers have advanced their quotation to 
66s. No. 1 has been raised to 68s.; No. 4 foundry to 
65s. 6d.; No. 4 forge, 65s.; and mottled and white iron, 
each 64s. 6d.—all for early delivery. 


Ironworkers’ Wages Advanced. 


The Board of Conciliation and Arbitration for the 
Manufactured Iron Trade of the North of England has 
been advised by the public accountants, who have gone 
through the manufacturers’ books, that the average net 
price realised by the firms in the North-East of England 
for the manufactured iron delivered during the two months 
ended April 30th was £7 Ils. 10.4ld., an increase of 
10s. 1d. on the price for the previous two months. In 
accordance with the sliding scale arrangement there will 
be an advance of 6d. per ton on puddling, and 5 per cent. 
on all other forge and mill wages. 








SHEFFIELD. 
(From our own Correspondent.) 


The Need of Men and Machines. 


Tue labour position here is rather curious. A 
short time since men of almost any kind were urgently 
needed, whether skilled or not. Now I hear it stated in 
some quarters that there is at present little call for un- 
skilled men, many of whom are actually seeking employ- 
ment. The other day I was speaking with an official at 
one of the armament works, where many thousands of 
men are employed, and asked him if it was the fact that 
unskilled men.were not wanted. ‘ Well, no,’ he replied, 
““T could not say that. We do want them—that is, we 
shall want them as soon as many large extensions now in 
hand are completed. The truth is that since appeals 
for men have been persistently made in the Press, we 
have had offers from all sorts of directions. Most of these 
applicants want to take charge of lathes, but not having, 
in the majority of cases, any previous experience, have 
consented to come into the works as labourers—unskilled 
labourers—until such time as they have picked up sufficient 
knowledge to commence turning shells. You would be 
surprised at the men who are thus offering themselves. 
Many of them occupy very good positions, but not being 
eligible for service with the colours they are obtaining 
leave from their ordinary business in order to help in 
turning out munitions for the period of the war. They 
include professional men, University graduates and even 
parsons—all eager to lend a hand. What the new War 
Munitions Department will accomplish I do not know, 
but our difficulty at present is in obtaining enough lathes 
to keep these men busy as soon as they become at all 
proficient. We want skilled men and we want unskilled 
men if the Army on the Continent is to be kept supplied 
with an ample quantity of ammunition; but what we 
most want at the moment are more room and more 
machinery. Those things we are getting as quickly as 
possible, so that in time all the labour available will be 
absorbed.” In the ordinary way, of course, it requires 
at least twelve months to learn the proper handling of a 
lathe such as is used for shell-turning, but under present 
circumstances two or three weeks have to suffice, and 
much, obviously, depends upon the man himself. An 
excellent way in which the difficulty is being met—the 
difficulty of a works being overcrowded with “ appren- 
tices”’-—is by sending as many men as possible to the 
University Applied Science Department, where they 
receive a fortnight’s thorough training in the use of the 
lathe and then pass on to the armament works to do 





what they can there. There is also a kind of register bein 
kept at some of the works of business men who hae 
definitely promised to join the armament works as soon ag 
ever their services are really required, and who, in the 
meantime, are fitting themselves for positions as shell. 
makers by employing their evenings at technical schoo} 
classes. It would thus appear that the idea of com. 
pulsory registration is being anticipated, so far as :,unj. 
tions are concerned, by a fine spirit of voluntary ism, 


There is another thing. The fact that this new arn y for 
simple shell turning is coming into being releases the 
really skilled practical engineer, so that his energies and 


ability may be directed upon the more intricate work of 
making armourplates, guns, aeroplane and motor car 
armoured parts, &c. 


Master Cutler’s Views on Drink. 


The Master Cutler—Mr. W. H. Ellis, direct.» of 
John Brown and Co.—takes a very decided view « the 
question of drink and munitions output. It wil! be 
recalled that last week I mentioned that whilst the 
majority of the men here are working well, it is stato! by 
many managements that production is suffering thr: ugh 
the lapses of a troublesome minority. Since my prey ious 
letter, Mr. Ellis has addressed the quinquennial dele ate 
assembly of the National Amalgamated Union of Lal ur, 
which represents 16,000 men in this district alone. ‘The 
conference was sitting here all last week and closed on 
Saturday. The Master Cutler said they were readii. a 
good deal just now about inattention to work thr: ugh 
drink and other causes, but he was happy to feel that + ey 
in Sheffield were not suffering from those diseases. Du: ing 
the last twenty-five years he had seen an enormous im. 
provement in reference to drink in the neighbourhood of 
the armament works, and under normal conditions \ cry 
few of the large works would admit that they had drunken 
men in their employ. This state of things had graduilly 
developed from the best of all causes—a feeling of <:If- 
respect. Except for a few instances of miscellane us 
labour, which they were bound to accept owing to the 
dearth of workmen, they had very little to complain of 
from inattention to work either through drunkenness or 
other causes. He was delighted to be able to make tliat 
statement in public. There never was a time when the 
men who were doing their duty wanted encouragement 
as much as they did now, and at a recent interview with 
Lord Kitchener that point was brought out very strongly. 
Too much must not be made of the few who were not doing 
their duty. The majority certainly in that district were 
determined to do what they could to support their brothers 
and relations at the front by providing them with muni- 
tions. Mr. Ellis thus bears out what has been urged in 
this letter, that the majority of the men may be thorouglily 
depended upon.- But, of course, the question arises, 
Why should that not apply to every man ? The Master 
Cutler, by the way, has received a letter from Lord 
Kitchener, thanking him for the efforts he has made in 
collecting spare razors for the use of the troops. It will 
be remembered that when it was realised that razors 
could not be made here in sufficient numbers to supply 
at once the large numbers of troops requiring them, tlie 
Cutlers’ Company undertook this work of augmenting 
the supply from voluntary sources, and so far 60,000 
have been received. Lord Kitchener, however, mentions 
in his letter that the need has not yet been entirely met. 
Reverting to the labour conference mentioned above, 
before the delegates dispersed it was explained that an 
impression had been created that the war bonus of 15} per 
cent. conceded to the Yorkshire Miners’ Association 
would not apply in principle to colliery surface workers. 
That was wrong. In South Yorkshire the bargains made 
by the owners would be carried out and all men on the 
pit top represented by the Surface-workers’ Federation 
would receive the advance that week, together witli 
arrears already due. 


Round the Works. 


Turning to the trade outlook, one excellent 
feature appears to be an evident improvement in organisa- 
tion at the Mersey and East Coast ports. What I mean 
is that, with their limited opportunities for moving 
ordinary traffic, railway companies have for months past 
insisted that no tonnage could be accepted for the docks 
unless the vessel by which it was consigned was actually 
berthed ready to receive it, and exporters were confronted 
with the difficulty that sailings were being constant) 
changed at the last moment, and so railway yards and 
warehouses, as well as private works, became congested 
with goods awaiting dispatch. Now sailings seem to be 
much more reliable, and already relief is being experienced. 
It is possible that the Government has been able to 
release some of the shipping which it had commandeered, 
or it may be that interned vessels are being more freely 
utilised. I have heard the opinion expressed here that 
German submarine methods should be met by utilising 
the whole of the interned boats, so that if there is to be 
a continuance of the sinking of peaceful merchant ships, 
those of the enemy may go first. At all events, there 
is a very appreciable increase in the shipment of Sheffield 
manufactures to all parts of the world, those going to 
France, Italy and Russia, particularly the latter, vid 
Archangel, being very heavy indeed. Some good orders 
for India and other ports in the Far East, and also for the 
Colonies, are coming forward. Cold rolled strip and 
bright drawn steel makers are very active, and for all 
kinds of agricultural and entrenching implements there 
is a strong demand. On home account there is still a 
good request for certain descriptions of files, particularly 
those used by shipbuilders, and for magnet steel. New 
orders from overseas include steel for Buenos Aires, 
Natal, Delagoa Bay, Beira and Balina, tools for Bombay, 
Cape Town, Algoa Bay and Calcutta, saws for Bombay 
and Moulmein, springs for Calcutta and Madras, files for 
Bombay, Rosario, Bilbao, Monte Video, Calcutta and 
Madras, knives for Cape Town and Calcutta, sheep shears 
for Algoa Bay, cutlery for Borneo and Cape Town, wheels 
and axles for Natal, and wheels for Beira. Tramway 
and railway material is fairly active, but in some sections 
of general trade one still hears of a few firms that are not 
experiencing a particularly prosperous time. One of the 
armament firms, I hear, has just absorbed another steel 
works, and, as in other similar instances, it is probable that 
the present machinery will be replaced by modern lathes 
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forshell turning and the place generally transformed. 
This, indeed, is the most expeditious method of carrying 
out extensions, and in many cases the only possible way 
of securing new ground. The question has been asked 
again and again what is to happen to all these extensions 
at the close of the war. Well, in the first place, their 
actual cost will be written off entirely—at least, so it is 
hoped—out of the profits of the war contracts which 
necessitated them, and then a moderate estimate places 
the length of the trade boom which must follow at five 
years, whilst some believe it will run fully two years 
jJonger than that. One of the interesting steel works 
extensions just completed is that at the Dannemora works 
of Seebohm and Dieckstahl, of which firm Mr. Arthur 
Balfour is chairman. It includes an up-to-date laboratory, 
« large department for the transaction of the firm’s foreign 
Jusiness, an extensive steel warehouse and a mess-room, 
with cooking apparatus for the convenience of the 
employees. 


Raw Materials. 


Raw material markets are quiet all round, the 
ceneral tendency being in favour of buyers. There are 
ome fairly good inquiries about, but as a rule users are 
contracted pretty well forward yet and seem disposed to 
tand for the present upon their own ideas of values for 
open market business. On the other hand, makers appear 
to be quietly confident that any little easiness will prove 
but temporary and that the market will be at a higher 
level yet. For early delivery East Coast hematite pig 
iron ean be bought at 108s. 6d. Sheffield, though some 
makers stick out for more money, and for West Coast 
hematite the price apparently ranges from about 116s. 
to 119s. for Bessemer mixed numbers, Sheffield delivery, 
with special low phosphorus iron proportionately higher. 
Derbyshire foundry iron makers are asking about 72s., 
and forge would be a shilling or so lower. The price of 
Lincolnshire irons is about on the same level, but makers 
are too well employed to court much new business, the 
basic demand being still very heavy. Basic billets are 
practically at famine rates, £9 being now the usual figure 
for soft makes and 10s. more for hard. Even at these 
values supplies are very diflicult to obtain in anything like 
sufficient quantities. The position is much the same with 
regard to Siemens and Bessemer acid billets, the enormous 
consumption of steel for shells and other war material 
limiting the tonnage available for billets. Siemens still 
maintains the £11 level and Bessemer qualities are about 
10s. to 15s. lower. Ingots and slabs are also dear, and 
in most cases consumers are not getting full deliveries 
on contract, but are having to make up on the open market 
at makers’ prices. Billets continue to arrive in limited 
quantities from the States and the Dominion, but not to 
the extent users could do with. With reference to Swedish 
steel, whilst it would not be true to say there is anything 
like an actual shortage, yet supplies of both steel and iron 
are coming very tardily, German activity in the Baltic 
being to some extent responsible for this. The material 
can, of course, be brought here by way of Gothenburg, 
but the extra freightage adds from 4s. to 6s. per ton to the 
cost, Which is an important item. The market for wrought 
iron scrap is not quite so tight, but that for steel scrap 
is as strong as ever, perhaps stronger ; 110s. and as much 
as 112s. or 113s. being asked for best qualities. 


Fuels, 


The steam coal market is showing an easier 
tendeney, which has been chiefly brought about by the 
smaller tonnage dealt with for shipment, following the 
greater difficulty experienced in obtaining the necessary 
licences for exports. The local demand, of course, keeps 
on a large scale, but it is safe to say that works are having 
little or no difficulty now about deliveries. Forward 
business from the first day of next month is being arranged 
more freely, collieries obtaining advances of from 6s. to 
(is. 6d. per ton, as compared with the figures of a year 
ago, the pit prices of new contracts being less than current 
quotations. The immediate prospect of the steam coal 
market appears to be somewhat uncertain, and, so far as 
values are concerned, practically everything depends upon 
the tonnage allowed to be shipped to neutral countries. 
Should the restrictions prove to be severe, it is quite 
possible that values will show an easier tendency, though 
it is very unlikely they will be reduced below the new 
contract rates. The small fuel market keeps very active, 
but the threatened labour trouble in the cotton mills 
district is causing an unsettled feeling. Prices, however, 
are so far steadily held. Current quotations for steam 
coal are per ton at pit as follows :—Best South Yorkshire 
hards, 19s. 6d. to 20s.; best Derbyshire hards, 19s. to 
19s. 6d.; second quality, 16s. 6d. to 17s.; steam cobbles, 
l6s. to 16s. 6d.; steam nuts, 16s. to 16s. 6d. Blast furnace 
coke is about 24s, per ton on rail at ovens. 








SCOTLAND. 
(From our own Correspondent.) 


Improved Outputs and Firmer Markets. 


ALTHOUGH during the whole period since the 
beginning of hostilities the production of munitions of 
war has been stupendous, the rate of output encouraged 
by the Royal visit and helped on by the arrangements of 
the Armaments Committee, has considerably improved. 
While this improvement will bring relief to those who had 
gloomy forebodings in connection with war munitions, 
it must also be remembered that some time must elapse 
before this improvement can be fully realised. A great 
deal of valuable time has been lost owing to strikes and 
rearrangements, and there is an immense leeway to make 
up. Markets generally are firmer, but the most pronounced 
alvance is expected to take place in finished iron. One 
of the principal reasons for the advance in this department 
is the price now ruling in England for bar iron. The 
recent upward movement there has evidently caused extra 
pressure on Scottish mills, and makers have been forced 
to raise their quotations. If Staffordshire bars are now 
quoted round £11 per ton, Scotch ‘‘ Crown” bars at 


£9 2s. 6d. for export and £9 10s., less 5 per cent., for home 
delivery, are remarkably cheap. Finished material of 
all kinds is inclined to stiffen within the past week or two, 





and it is anticipated that a higher level will be touched 
before long. The slight slackening off about three weeks 
ago was not of long duration, as urgent Government 
business soon filled up what was lacking. At present 
works are all full up, and in most cases are struggling 
unsuccessfully to overtake belated orders. 


Labour Affairs. 


The West of Scotland District Committee of the 
Amalgamated Society of Engineers has now lodged a 
joint application for an advance of wages with the North- 
West Engineering Trades Employers’ Association. The 
committees are those of Glasgow, Greenock, Paisley, 
Dumbarton, Mid-Lanark, and West Ayrshire, and the 
advance asked is ld. per hour on the present rates. It 
will be remembered that some time ago the committees 
asked for an advance of 2d. per hour and obtained from 
the Committee on Production in Shipbuilding and Engi- 
neering a “war advance” of Id, per hour. They now 
ask for a regular wages advance of Id. per hour in addition 
to the war advance—that is, for as much as will be 
equivalent to the 2d. per hour for which they asked 
originally. Recently a claim was made on behalf of the 
operatives connected with the Board of Conciliation and 
Arbitration for the steam, electrical and hydraulic service 
of the steel trade of the West of Scotland for an advance 
of wages of 25 per cent. on the ground of the increase 
in the cost of living since the beginning of the war. The 
employers declined to grant the advance on the ground 
that the increase in the cost of living had been compensated 
by the operation of the sliding scale. On the joint applica- 
tion of the two sides of the Conciliation Board the Board 
of Trade appointed Sheriff A. O. M. Mackenzie as arbitrator. 
Sheriff Mackenzie has now issued his award. He finds 
that the claimants, whose wages are regulated by the 
sliding scale, have failed to establish their claim for an 
advance, but that the wages of such of the claimants as 
are paid a fixed shift or weekly wage shall be advanced 
as follows :—(a) Workmen whose wage does not exceed 
£1 per week shall receive an advance of Is. per week ; 
(6) workmen whose wage exceeds £1 but does not exceed 
£1 10s. per week, an advance of 4s.; (¢) workmen whose 
wage exceeds £1 10s., but does not exceed £2, an advance 
of 3s.; (d) workmen whose wages exceed £2, but do not 
exceed £2 10s., an advance of 2s.; (e) no advance is granted 
to workmen whose wages exceed £2 10s. per week. The 
advances are to be war bonuses, granted in respect of the 
abnormal conditions caused by the war. The Committee 
on Production in Engineering and Shipbuilding Establish- 
ments engaged on Government work has issued its 
finding in respect of a claim for an advance of wages 
made to the Clyde Shipbuilders’ Association, the North 
West Engineering Trades Employers’ Association, and 
the Scottish Sheet Metal Workers Employers’ Association 
by the Scottish Tin-plate, Braziers, and Sheet Metal 
Workers’ Friendly and Protective Society. The Com- 
mittee finds that the men concerned should receive an 
advance of Id. per hour, or 4s. per week—according to 
the custom of payment in the various shops—on time 
rates and 10 per cent. on piece rates, to come into operation 
as from the first full pay week after February 12th, 1915, 
and to be regarded as war wages and recognised as due to 
and dependent on the existence of the abnormal conditions 
now prevailing in consequence of the war. The advance 
already given by the employers of $d. per hour, or 2s. per 
week, as the case may be—and equivalent advance on 
piece rates—is to be merged in the increase now granted 
under this finding, and is to be regarded as part of such 
increase. The following intimation has been made to 
the joint secretaries of the Scottish Manufactured Iron 
Trade Conciliation and Arbitration Board by Mr. John 
M. MacLeod, C.A., Glasgow :—‘‘ In terms of the remit 
I have examined the employers’ books for March and 
April, 1915, and I certify the average net selling price 
brought out is £7 7s. 5.47d. per ton. This means an 
increase of 2} per cent. in the wages of workmen.” 


Shipbuilding. 


The outstanding feature of the shipbuilding 
trade continues to be the steadily decreasing amount of 
mercantile work done and the utilisation of all the resources 
of the yards and engine shops to the production of naval 
vessels. Less mercantile work was done during May 
than in the preceding month, while not one new contract 
was reported for any of the Scottish firms. The Clyde 
total of 5040 tons is far and away the smallest on record 
for the month, while the five months’ total of 41 vessels 
of 119,223 tons is the lowest recorded since 1908 and the 
second lowest since 1893. The yards continue very 
busy, but a larger and larger proportion of men are being 
put on naval work. 


Timber. 


The curtailment of mercantile work in the ship- 
yards has had a detrimental effect on the timber trade. 
The market has so long been dependent on the yards that 
the comparative scarcity of orders from that quarter has 
had a decided effect on the consumption generally, though 
more particularly in the case of such woods as teak, pitch 
pine, and elm. Nor has there been any particular activity 
in other directions to make up this deficiency, with the 
exception, perhaps, of War-office orders, which have 
favourably influenced the demand for spruce deals and 
certain descriptions of hardwoods. Imports recently 
included considerable quantities of spruce and fine deals 
and birch logs and planks. Values remain firm. 


Pig Iron. 


There has been no change of note in the Scotch 
pig iron trade. Makers report that new business is still 
confined to small lots, which consumers are purchasing 
to cover their immediate requirements. Outputs, however, 
are being absorbed without any difficulty in the case of 
hematite, while ordinary qualities are also being well 
cleared. Now that the Board of Trade regulations have 
been modified the export business is showing a tendency 
to improve, and the entry of Italy into the war on the 
side of the Allies is expected still further to benefit pig 
iron producers in this country. The number of furnaces 
in blast is 72, the same as in the preceding week and at 
the corresponding period of last year. A quiet business 
was done in the Glasgow pig iron warrant market during 





the past week. Buyers were in evidence, but not to a 
sufficient extent to sustain prices, which had risen to 
65s. 9d. per ton. Cleveland iron, however, closed at 
65s. 34d. per ton cash buyers, an advance of 2}d. per ton 
over the preceding week. Warrant stores increased by 
3161 tons during the week, and now amounts to 151,589 
tons, compared with 82,052 tons at the same period in 1914. 


Quotations, 


The prices of Scotch makers’ iron are unchanged 
and are as follows :—Monkland is quoted f.a.s. at Glasgow, 
No. 1, 80s. 6d.; No. 3, 79s.; Govan, No. 1, 79s.; No. 3, 
77s. 6d.; Carnbroe, No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 
85s. 6d.; No. 3, 80s. 6d.; Gartsherrie, Summerlee, Calder 
and Langloan, Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock, at 
Ardrossan, No. 1, 863.; No. 3, 81s.; Eglinton, at Ardrossan 
or Troon, No. 1, 80s.; No. 3, 79s.; Dalmellington, at Ayr, 
No. 1, 8Is.; No. 3, 79s.; Shotts, at Leith, No. 1, 85s.; 
No. 3, 80s.; Carron, at Leith, No. 1, 86s.; No. 3, 81s. per 
ton. 


Finished Iron and Steel. 


Government work still accounts for the largest 
proportion of the work on hand at the various iron and 
steel works. Steel makers report full employment and 
considerable pressure for delivery. Ordinary mercantile 
specifications are scarce, however, and fresh business is 
slow, although relatively angles are a better market than 


plates. Prices remain firm owing to the high cost of raw 
materials. The export demand for steel material is still 
restricted. Black sheet makers are still principally 


engaged in the manufacture of the heavy gauges, for which 
a good many orders are being received from time to time, 
but there is pronounced slackness in the demand for the 
thin gauges owing to the quietness in the galvanised sheet 
trade, which is suffering largely from the scarcity and 
dearness of spelter. Malleable iron makers are kept 
busy with orders for iron and steel bars, the latter of which 
are in even better demand than the former. The price 
of £9 10s. per ton, less 5 »-r cent, is easily obtained for 
“Crown ” quality of bars for home delivery, and business 
has been reported at £9 17s. 6d., while as much as £11 per 
ton has been paid for mild steel bars, though some makers 
have accepted from 103. to 15s. per ton less. Wrought 
iron and steel tube makers are still feeling the effects of a 
lack of export business, but the home trade is generally 
good. 


The Spelter Position. 


Owing to the scarcity of American supplies, 
which have been largely drawn on since the beginning 
of the war, the price of spelter has advanced about £10 
per ton within the past few days, and is now quoted at 
£80 per ton. A few days after hostilities began £33 was 
registered, and the movement since then has been irregular, 
as £23 15s. was touched on November 2nd, and at the close 
of the year the value did not exceed £27 15s. 


Coal. 


Business in the Scotch coal trade is quieter and 
conditions easier, and in certain departments the features 
are not very satisfactory. Navigation coals are still the 
outstanding feature in an otherwise dull market and 
values of these remain firm. Splints and ells are quiet, 
but steams are picking up a few orders which navigations 
cannot overtake. Washed produce is in fairly good 
request, particularly doubles, but export requirements 
are light, and values consequently are inclined to ease off. 
The aggregate shipments from Scottish ports during the 
past week amounted to 257,991 tons, compared with 
224,264 in the preceding week and 318,872 tons in the 
corresponding week of last year. Ell coal is quoted 
f.o.b. at Glasgow, 17s. to 17s. 6d.; splints, 18s. 6d. to 24s.; 
navigations, 21s. to 22s. 6d.; steams, 15s. 6d. to 17s. 6d.; 
treble nuts, 17s. 6d. to 18s.; doubles, 17s. 6d. to 18s.; 
singles, 17s. to 17s. 6d.; best sereened navigation coal, 
f.o.b. at Methil or Burntisland, 24s. 6d. to 26s. per ton. 








AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE market has to a large extent recovered from 
holiday influences and has now settled down very much 
on the lines expected, viz., with firmness displayed all 
round. At one time last week there was reason for the 
belief that the market would be patchy, inasmuch as the 
absence of chartering round about the holidays made it 
look as if tonnage would be short ; but towards the end 
of last week there was quite a sudden spurt in activity 
on the freight market, and ever since then tonnage has 
been offering freely. Stems all round turned out to be 
exceptionally full, with the result that shipowners have 
found it difficult to place their boats, particularly large 
steamers, and rates have weakened very materially, 
especially for the Mediterranean destinations. Large 
coals have taken on quite a firm tone. The ordinary 
shipper has practically found it impossible to get coals 
of Admiralty qualities released, so that for the present 
no definite price can be placed on them except the nominal 
figure of 36s. At the moment there is no general inquiry 
of any account on the market, but for all that quotations 
are firm, and anything like a normal demand would see 
prices as firm as at any time since the war started, inasmuch 
as it has always to be remembered that production is 
likely to suffer, especially during the summer months. 
One very interesting inquiry is now in the market. That 
is-for 360,000 metrical tons of large coal for the Egyptian 
State Railways. The period of delivery is from September 
to May next. The prices, which go in by July 22nd, will 
be looked to with considerable interest as affording some 
indication of prices ahead; but as things are it is very 
difficult for firms to tender, especially middlemen. It is 
probable that very few outside colliery owners will be able 
to make any offer. The coals inquired for cover the usual 
range of ordinary large steams and Monmouthshires, and 
tenders have to be submitted on the f.o.b. basis ; but, as 
on the last occasion, firms are asked to quote alternatively 
for an equal quantity of American coals on the c.i.f. basis. 
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The American coals must be of 36 to 40 per cent. volatile 
and not exceeding 6 per cent. ash. For several months 
past the Egyptian State Railway authorities have expe- 
rienced great difficulty in securing supplies under their 
contracts in this district, and in view of the high prices 
ruling it will therefore create little or no surprise if the 
authorities are not compelled to safeguard their position 
by placing a very substantial portion of their requirements 
in America. The price on the open market to-day of coals 
of the class required by the Egyptian State Railways is 
approximately 35s., and the opinion is already being put 
forward that the prices that are likely to be sent in will 
not be less than 30s. What will probably exercise a very 
considerable influence in deciding the destination of the 
business will be the question of certainty of delivery, and 
as things are now there is no doubt that the American 
shippers have the advantage in this respect. 


The Effect of the War Bonus. 


At the time of Lord St. Aldwyn’s award of 17$ per 
eent. war bonus to men employed in the coalfield the 
question was discussed as to whether colliery owners could 
pass on this extra cost to their contractors. It is very 
evident that collieries recognise that they have no possible 
chance of adopting this course, as nothing more has been 
heard of the subject, except with regard to two collieries. 
In one case, that of a very small undertaking, the owners 
have asked their contractors to stand 15 per cent. out of 
the 17$ per cent. increase. The other case is that of a 
well-known Monmouthshire colliery, which asks—not 
claims—that its contractors should pay them Is. per ton 
extra on the price at which they bought their coals on 
contract. It is plain that the company knows that there 
is nothing in its contract form to enable it to demand the 
extra Is. per ton, and therefore it is put forward presumably 
merely as a fair request, seeing the profits which middlemen 
are making. Of course, many middlemen resold their 
quantities immediately after contracting with the colliery, 
and are not therefore getting more than 6d. or Is. per ton 
profit. In such cases, of course, the colliery does not 
expect the extra ls. per ton, bu: there are others, however, 
who hold a very considerable portion of their contract 
coals and are thus enabled to reap a very substantial 
margin of profit on whatever coals they can get on contract. 


Coal for Home Consumption. 

The question of providing greater supplies of 
coal for home consumption at lower prices was discussed 
at a conference of an informal character at Cardiff this 
week, when representatives of the Coalowners’ Associa- 
tion and of the Chambers of Commerce of Cardift, Newport, 
and Swansea attended. The subject arose out of a recom- 
mendation of the Board of Trade, but the conference felt 
that the recommendation was not one which affected the 
South Wales districts so much as the other coalfields, 
inasmuch as by far the greater portion of the output is 
steam coal, which is not adaptable for household and 
ordinary industrial use. For the reason that the bulk of 
the coal’is exported it would be extremely difficult to 
devise a plan for lowering prices. The conference decided 
to send a report on these lines to the Mining Association of 
Great Britain, to be presented to the Government. 


Foreign Coal Exports. 


Foreign shipments last week naturally suffered 
owing to the fact of the Whitsuntide holiday, meaning 
the loss of a complete working day on the Monday, while 
throughout the week outputs of coal were low and inter- 
fered with the regular shipment of supplies. The total 
exported from Cardiff, Newport, Swansea, and Port Talbot 
was 347,654 tons, which compares with just over 495,000 
tons in the corresponding week of last year, which, how- 
ever, was a full working week. On this comparison the 
loss was 147,000 tons odd. From Cardiff tne quantity 
sent away was 205,861 tons, as against 376,856 tons, a 
decrease of 170,995 tons. The chief destinations were 
Port Said, 17,891 tons; Venice, 11,933 tons; Toulon, 
10,748 tons ; and Bordeaux, 14,139 tons. Newport sent 
away 54,087 tons, which was an improvement of 7783 tons 
on last year. The total from Swansea was 51,579 tons, or 
3541 tons below the amount at the corresponding period 
of last year. Port Talbot dispatched 36,127 tons, which 
was 19,147 tons more than twelve months ago. 


Labour Affairs. 


The proposed new wage agreement for the coal- 
field was the subject of discussion at a meeting of the South 
Wales Coal Conciliation Board on Monday. The present 
agreement expires at the end of this month, and the main 
object of the workmen’s representatives is the new agree- 
ment to secure a new standard rate of wages 50 per cent. 
above the old standard of 1879 and a minimum of 10 per 
cent. upon the new standard. Their proposals also include 
the abolition of the maximum and the payment of a 
minimum of 5s. a day to surface workmen, the payment 
at the rate of six turns for five worked by men on the 
afternoon and night shifts, and equal payment to night 
and day hauliers. The owners have all along contended 
that the present is not the time for the making of a new 
agreement, and as a matter of fact the men are now in 
receipt of a war bonus of 174 per cent. The owners urged 
the men to postpone their demands until after the war, 
as to enter into controversial matters which might 
jeopardise peace in the coalfield would be injurious to the 
interests of the whole country. Ultimately the owners 
agreed to give the proposals further consideration, and 
another meeting of the Board has therefore been called 
for June 9th. Attention was directed to the fact that men 
working upon light employment under the Workmen's 
Compensation Act were not paid the war bonus, and the 
owners were asked to grant it according to Lord St. 
Aldwyn’s award. The owners’ reply was that it was not 
a matter for the Conciliation Board to decide, and if those 
workmen receiving compensation felt that they had a 
grievance they should seek redress elsewhere. It is prob- 
able that test cases will arise in the courts to decide this 
question. The continued stoppage at Messrs. Cory Bros.’ 
Gelli Colliery at Ton Pentre has again been up for con- 
sideration by the Peace Joint Sub-committee. It is now 
nearly four years since the men at this colliery came out 
on strike. Last August, just after the commencement 


of the war, terms of settlement of the dispute were arrived 





at by the Peace Committee appointed by the Conciliation 
Board, but the men refused the terms and work has not 
yet been resumed. Beyond discussing the position the 
Peace Committee made no further progress with the 
matter, this being out of the question until the men’s 
representatives who were parties to the suggested agree- 
ment could be in attendance. Another question before 
the Committee had reference to the principle as to what 
increases of wages, if any, pieceworkers are entitled to at 
those collieries where safety lamps have been substituted 
for naked lights. Evidence was again taken and the 
Committee will meet to-day—Friday—to consider the 
facts in each case with a view to arriving at the actual 
terms of settlement. ‘Trouble arose last week-end at the 
Blaenavon Company’s works over a difference in the 
interpretation of the award of the Government Committee 
on Production, and about 2000 men were rendered idle. 
Work, however, was resumed on Tuesday, the suggestion 
of the company being adopted that the matter should be 
referred to the Committee, the war bonus being in the 
meantime paid in accordance with the men’s interpreta- 
tion of the award. Reference was made last week to the 
somewhat novel action on the part of officials in the 
Swansea district of the Dockers’ Union in handing in 
notices of resignation on the question of advances in their 
salaries. Since then the officials have been prevailed upon 
to withdraw their notices upon the assurance that their 
salaries would be considered. In the case of Alderman 
Merrells, the Swansea district secretary, and Mr. Jonah 
Charles, assistant district secretary, they have agreed to 
suspend their notices for a month. 


Output of Munitions. 


The question of increasing the supply of munitions 
of war has been very much to the front in South Wales 
during the past week. Conferences of representatives 
of all the leading steel and engineering works have been 
held at Cardiff and Newport, and committees have been 
appointed to get to work at once. There is a good deal 
of organised inquiry to be made respecting the plant in 
the possession of the various works and as to the works 
which can most readily be adapted, as well as the facilities 
for obtaining the necessary labour. The purpose is to 
formulate a scheme whereby shells, &c., may be manufac- 
tured in South Wales at a definite rate per week. The 
hope is also expressed that the old Cyfarthfa works may 
be restarted. Nothing definite has yet been decided 
upon, but the committees appointed intend to lose no 
time in pushing on with the preliminaries. 


Current Business. 


Operations on the coal market during the past 
week have been of a comparatively insignificant character. 
In the first place, this is due to a very large extent to the 
fact that collieries are so fully engaged that the coals cannot 
be supplied, but the uncertainty created by the war has 
eliminated to a very material extent the speculative 
element which in ordinary times is such a feature of the 
market. Firms which some time ago accepted orders 
from abroad took the precaution of covering themselves 
with the colliery instead of running the market, and 
consequently supplies have been arranged. At the moment, 
however, the heavy Admiralty requirements preclude 
the possibility of contractors getting the quantities due to 
them, but directly the Government’s needs have been 
satisfied there will be greater activity on the part of the 
ordinary shippers in getting their requirements. During 
the past few days tonnage has come along better, and 
the strength and tightness of the coal market is shown by 
the weakness displayed by freight rates. Shipowners 
find it increasingly difficult to secure stems, and are 
compelled to accept the lower values offered by merchants. 
Large coals are purely nominal in value. Ordinary second 
Admiralties are placed about 35s. to 36s., but ideas on the 
market vary considerably in regard to coals in the same 
class. The colliery salesman is faced all the time with the 
readiness of the middleman to accept Is. or 2s. or even more 
than this figure below what the collieries ask in order to dis- 
pose of his contract coals and take his profits. There is, how- 
ever,very little inquiry on the market, but it is expected that 
the demand will shortly show expansion, as there are 
numbers of contracts with railways abroad which terminate 
at the end of this month, and it is presumed that such 
railways will ask for prices for supplies for the second half 
of the year. Although quiet, dry coals, Monmouthshires, 
and bituminous descriptions are very firm, while smalls are 
very steady on the basis of 22s. to 22s. 6d. for best bunkers 
and up to 19s. 6d. for best cargo sorts. Patent fuel shows 
no change. Makers are, however, very full up, and 
shortage of labour is a bar to any extension of production. 
Pitwood, which has recently shown weakness, has taken 
an upward turn. There is a fair amount of pitwood on 
contract about, but very little for sale, and the sinking of 
a couple of vessels with cargoes has stimulated the upward 
trend of values. The quotations are about 32s. to 33s., 
some importers holding for higher figures. 

LATER. 


The market for large coals is unchanged throughout, 
and business continues very quiet, owing to coals being 
so scarce and heavily booked up. There are, however, 
few fresh orders in the market, especially for Italy. Just 
as business was temporarily paralysed in this country 
on the outbreak of hostilities, so it appears is the case now 
in Italy. Chartering during the past few days has been 
active at lower freight rates, but the bulk of the tonnage 
has been taken up for France. Very little has been 
chartered for Mediterranean destinations and for the 
Plate, and as regards the latter, exporters find great 
difficulty in securing export licences. Small coals are 
very steady, and Monmouthshires are very scarce. 


Approximate Prices. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 35s. to 36s.; ordinaries, 
33s. to 34s.; best drys, 35s. to 36s.; ordinary drys, 32s. 
to 33s.; best bunker smalls, 22s. to 22s. 6d.; best ordinaries, 
21s. 6d. to 22s.; cargo smalls, 18s. 6d. to 19s. 6d.; inferiors, 
17s. 6d. to 18s. 6d.; washed smalls, 22s. to 22s. 6d.; best 
Monmouthshire black vein large, 3 to 36s.; ordinary 
Western Valleys, 33s. to 34s.; best Eastern Valleys, 31s. 
seconds Eastern Valleys, 29s. to 30s. Bituminous 
good households, 
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coal: Best households, 29s. to 30s.; 








27s. to 28s.; No. 3 Rhondda large, 29s. to 31s.; smalls 
23s. to 24s.; No. 2 Rhondda large, 25s. to 27s.; throuch, 
23s. to 24s.; smalls, 20s. to 21s.; best washed nuts, 27s, bd. 
to 28s. 6d.; seconds, 25s. to 27s.; best washed peas, 2 be. 
to 27s.; seconds, 22s. to 24s. Patent fuel, 35s. to 37s. 6d. 
Coke: Special foundry, 43s. to 4 good foundry, 
38s. to 40s.; furnace, 30s. to 32s. Pitwood, ex ship, 32s, 
to 32s. 6d. 
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Newport (Mon.). 


The market in Monmouthshires has displayed a 
very firm tone this week. The tonnage position jis 
materially improved, and the result is that prices haye 
tightened up. As regards the best qualities, values are 
nominal, as the coals are practically out of the market. 
Small coals particularly show stronger tone, while throuch 
coals and nuts have been in greater request. Approximate 
quotations :—Steam coal: Best Newport black vein 
large, 35s. to 36s.; Western Valleys, 33s. to 34s.; Easter), 
Valleys, 31s. to ¢ other sorts, 29s. 6d. to 30s. 6d.; }osi 
smalls, 20s. to 21s.; seconds, 19s. to 20s. Bituminous 
coal: Best house, 28s. to 29s.; seconds, 26s. to 27s. Patest 
fuel, 33s. to 35s. Pitwood, ex ship, 30s. to 31s. 6d. 






Swansea. 


The market in anthracite coals is quieter, nt 
for the reason that the coals are unobtainable, as is the csi 
in leading steam coal qualities at Cardiff, but owing 1. 
the scarcity of orders. The result is that large coals hay 
eased slightly, although machine made qualities maintain 
a fairly steady level. Rubbly culm and duff meet with « 
fair inquiry, and values are firm. Members of the Swansea 
Chamber of Commerce at a recent meeting strongly pro 
tested against the action of the railway companies in 
increasing their coal-tipping charges following on tie 
bonuses granted to workmen. The accounts from the 
railway companies, it was pointed out, included the 
12} per cent. bonus given to the men, computed not mere, 
on the wages paid the men, but on other expenses of the 
companies connected with coal tipping, viz., upon 384d 
per ton as against #d. per ton, the cost of wages. It was 
suggested that the Board of Trade should be asked to 
appoint an arbitrator, and that a protest should be for 
warded to the Board of Trade ; but inasmuch as the figures 
before the Chamber did not make the basis of the charges 
quite clear, it was eventually agreed that the Council of 
the Chamber should consider the whole question and take 
the necessary action. Approximate values :—Anthracite : 
Best malting large, 21s. 6d. to 23s.; second malting large, 
19s. to 20s.; big vein large, I6s. to 17s.; red vein large, 
l6s. to 17s.; machine-made cobbles, 23s. 6d. to 25s.; 
French nuts, 24s. to 28s. 6d.; stove nuts, 22s. 3d. to 23s. 9d.; 
beans, 23s. 9d. to 24s. 9d.; | machine-made large peas, 
l6s. 6d. to 17s. 3d.; rubbly culm, 10s. 9d. to I]s. 6d.; 
duff, 6s. 6d. to 7s. _ Steam coal: Best large, 28s. to 30s.; 
seconds, 23s. to 27s.; bunkers, 20s. 6d. to 22s. 6d.; smalls, 
15s. 6d. to 18s. Bituminous coal: No. 3 Rhondda large, 
28s. to 30s.; through and through, 24s. 6d. to 25s. tid.; 
Patent fuel, 32s. to 35s. 





smalls, 20s. 6d. to 21s. 


Tin-plates, &c. 

The iron and steel trades continue to show great 
activity and the tin-plate industry is fairly satisfactory. 
Values continue to improve, tin-plates showing an advance 
upon prices of a week ago. The industry has not, however, 
been free from labour troubles. A dispute arose in the 
sheet department at Messrs. Gilbertson’s works, Pontar 
dawe, as a result of which about 300 men were rendered 
idle, but the trouble was soon overcome. At Messrs. R. 
Thomas and Co.’s tin-plate works, Abercarn, six mills 
were thrown idle on Monday by the workmen refusing to 
start on the afternoon shift. A rearrangement of men 
into different positions owing to shortage of labour caused 
by the war was stated to be the cause of the trouble. At 
the annual conference of the tin-plate section of the 
Dockers’ Union, held at Swansea on Saturday, the question 
of the war bonus arranged by the Conciliation Board was 
discussed, the local officials and representatives being 
subjected to severe criticism on the grounds that the war 
bonus was limited to men earning £2 per week and under, 
and that the arrangement tied the hands of the workmen 
in the matter of the wage agreement until 1916. The 
following are the official prices from the Swansea Metal 
Exchange :—Tin-plate, &c.: 1.C., 20 « 14 112 sheets, 
18s. 74d. to 18s. 9d.; I.C., 28 20 56 sheets, 19s. 3d. 
to 19s. 44d.; I.C., 28 x 20 x 112 sheets, 37s. 6d. to 
37s. 9d.; 1.C. ternes, 28 < 20 112 sheets, 31s. to ¢ 
galvanised sheets, 24 g., £17 10s. to £18 per ton. Block 
tin, £160 10s. per ton cash, £160 per ton three months. 
Copper, £79 per ton cash, £79 15s. per ton three months. 
Lead: English, £22 per ton; Spanish, £21 10s. per ton. 
Spelter, £95 per ton. Iron and steel :—Pig iron ; Standard 
iron, 65s. 3d. per ton cash, 65s. 8d. one month ; hematite 
mixed numbers, 95s. per ton cash, 95s. 6d. one month ; 
Middlesbrough, 65s. 7d. per ton cash; 66s. one month ; 
Scotch, 71s. 74d. per ton cash, 72s. 1$d. one month ; 
Welsh hematite, £5 7s. 6d. to £5 10s. per ton dd.; East 
Coast hematite, nominal ; West Coast hematite, nominal 
Steel bars: Siemens, £7 12s. 6d. to £7 15s. per ton; 
Bessemer, £7 12s. 6d. to £7 15s. per ton. Steel rails, heavy 
sections, £7 12s. 6d. per ton. 








Newport Metal Market. 

The local iron and steel trades show little change. 
A very satisfactory business is being carried through, 
with a good inquiry forward, and prices are well upheld. 
The tendency of values for general requirements is firmer 
in view of the probability of certain works being taken over 
for Government purposes. Tin-plate and sheet bars are 
unaltered in value, viz., on the basis of £7 12s. 6d. to 
£7 15s. for Siemens and Bessemer. The inclination is to 
stronger values, works being well booked up. Several 
mills are idle owing to shortage of labour. In the rail 
department a fair amount of business has passed, with 
prices on last basis of £7 15s. to £8 for heavy sections. 
At the blast furnaces work continues full, and there is a 
good forward demand. Higher values than to-day’s 
official price of £5 10s. to £5 12s. 6d. are indicated. Tron 
ore is coming along more freely, prices remaining about 
29s. to 30s. for best Rubio. Stocks of tin-plates are 
moving off well, and as works are pretty well sold quota- 
tions are difficult to get. Values have advanced on the 
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week and up to 19s. per box for both Siemens and Bessemer 
qualities is named for 20 x 14. Further increases are 
expected in view of the uncertainty in regard to raw 
material, 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

RoyaL INSTITUTION OF GREAT Britratn.—Albemarle-street, 
Piccadilly, W. The evening discourse will be delivered by 
Professor Sir Ernest Rutherford, F.R.8. The subject is ‘* Radia- 
tions from Exploding Atoms.” At 9 p.m. 


SATURDAY, JUNE 5rn. 

THe AssocraTION OF MINING ELEcTRICAL ENGINEERS: 
Norrs AND DeRBysHIRE BRANCcH.—At the University College, 
Nottingham, Discussion on paper, “ Experiences with Electrical 
fiant,” by Mr. Archibald Smellie, At 3.30 p.m. 





MONDAY, JUNE 7ru. 
THe Royat InstiruTion oF Great Brrrarwn.—Albemarle- 
ireet, Piccadilly, W. General meeting. At 5 p.m. 


TUESDAY, JUNE 8ru. 

MANCHESTER GEOLOGICAL AND MINING Socrety.—Queen’s- 
chambers, 5, John Dalton-street, Manchester, “The Fauna 
and Stratigraphy of the Kent Coalfield,’ by Mr. Herbert Bolton. 
\t 4 pm. The House and Library Committee will meet at 
2pm, The Council will meet at 3 p.m. 


WEDNESDAY, JUNE 9rna. 

THE INSTITUTION OF RAILWAY SIGNAL ENGINEERS (INCOR- 
PORATED).—At the Institution of Electrical Engineers, Victoria 
Embankment. Mr. Bound will reply to the discussion on his 
paper, ‘A Review of the Art of Signalling and some Sugges- 
tions.” 2.15 p.m. 


THURSDAY anp FRIDAY, JUNE 101TH anp IIrnH. 


THe INSTITUTION OF MINING ENGINEERS.—Thursday, June 
10th: 11 a.m., general meeting in the rooms of the Geological 
Society, Burlington House, Piccadilly, London, W. The follow- 
ing papers will be read or taken as read :—‘* American Coal 
Dust Investigations,” by Mr. George 8. Rice; ‘ Boring and 
Drilling on Oilfields,”” by Dr. Paul Dvorkovitz. The following 
papers, which have already appeared in the * Transactions,” 
will be open for discussion :—** The Absorption of Oxygen by 
Coal: Part IL, The Quantity of Oxygen Absorbed ; Part LIL, 
The Thermal Value of the Absorption ; Part 1V., The Influence 
of Temperature ; Part VI., The Rate of Spontaneous Heating 
of Coal,” by Mr. T. F. Winmill. “ The Absorption of Oxygen 
by Coal: Part V., The Intluence of ‘Temperature on the Rates 
of Absorption by Different Parts of the Barnsley Bed,’? by Mr. 
J. lvor Graham; “Self-contained Rescue Apparatus and 
Smoke Helmets,’’ by Dr. J. 8. Haldane, F.R.S.; ** Unknown 
Clays in Coal Mines,” by Dr. J. W. Mellor. Friday, June 11th: 
Visit to the Coventry Colliery sinkings, near Coventry, of the 
Warwickshire Coal Company, Limited, 9.20 a.m., Members 
will leave London, Euston Station, for Coventry. At noon 
the members will be met at the collieries by representatives of 
the Warwickshire Coal Company, Limited, and an inspection 
will be made of the sinkings and the surface equipment of the 
collieries. 2.30 p.m., a further inspection of the collieries and 
plant may be made. Those members who wish to do so may 
descend the shafts and inspect the sinking arrangements and 
the method of shutting off water by the cementing process, 












FRIDAY, JUNE lita. 

Tue Royat Sanitary Instirute.—A meeting of the Institute 
will be held in the Guildhall, Bristol, when a discussion will 
take place on ** The Co-ordination of Military and Civil Sanitary 
Services in Wartime,” to be opened by D. 8. Davies, M.D., 
Lieut.-Col. R.A.M.C. (T.), and Mr. L. S. MeKenzie, Assoc. 
M. Inst. C.E., City Engineer, Bristol. At 11 a.m. 

40YAL INSTITUTION OF GREAT Britain.—Albemarle-street, 
Piccadilly, W. The evening discourse will be delivered by Dr. 
Henry Walford Davies. The subject is ‘* Music and Poetry ” 
(voeal illustrations). 9 p.in. 

THURSDAY anpd FRIDAY, JUNE 1l7rH anp 18TH. 

INCORPORATED MUNICIPAL ELECTRICAL AssocIATION,—At the 
Institution of Electrical Engineers, Victoria Embankment, W.C. 
Thursday : 10 a.m., to receive and discuss a report prepared by 
Mr. A. 8S. Blackman, chief electrical engineer, Sunderland, and 
3 Roles, chief electrical engineer, Bradford, on behalf of 
the * Point Five ” Association, on ** The Practical Result of the 
Point Five Tariff.” 2.30 p.m., to receive and discuss a report 
prepared by Mr. Frank Ayton on ** The Use of Electric Vehicles 
in Municipal Service.” 5 p.m., parade and demonstration of 
electric vehicles on the Embankment. Friday: 9.30 a.m., 
Council meeting. 10 a.m., annual general meeting. 





FRIDAY, JUNE 18rx. 


THE INSTITUTION OF WATER ENGINEERS.—At the Apartments 
of the Geological Society of London, Burlington House, W. 
Twentieth summer general meeting. The following papers 
will be read and discussed : ‘ The Effect of Springs upon Water 
Levels in the Chalk of Eastern Surrey,”’ by Mr. Henry Dewey ; 
“The Hydro-geological Conditions of Newbald, East York- 
shire,” by Mr. Perey Griffith. 3 p.m. 


THURSDAY, FRIDAY anp SATURDAY, JUNE 2478 
; TO 26TH. 

THE INSTITUTION OF MUNICIPAL AND County ENGINEERS.— 
At the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Road Conference. The following is a 
preliminary list of the papers to be read and discussed at the 
Conference :—** The Improvement and Maintenance of High- 
ways in connection with Modern Traffic Conditions,” by Mr. 
©. F. Gettings ; “* Improvement and Maintenance of Highways,” 
by Mr. J. S. Brodie ; ‘Some Recent Experiences in the Sur- 
facing and Maintenance of Roads, particularly on a Clay Sub- 
soil,” by Mr. J. A. Webb; ‘* The Use of Motor Vehicles in 








“Mechanical Traction for Municipal Work,” by Mr. ;. 
Elford ; ‘‘ Haulage by Mechanical Means v. Horse Power,” 
by Mr. J. Rush Dixon; ‘* Haulage by Mechanical Means.’ by 
Mr. 'T. W. E. Higgens; ‘ Reinforeed Conerete for Roads, 
Sewerage, &e.,”” by Mr. A. E. Collins ; “ Fire Brigade Organisa- 
tion and Equipment,” by Mr. W. A. Farnham; ‘ Notes on 
Sewage Treatment by Forced Aeration,” by Mr. J. P. Wakeford ; 
** Bjectors,” by Mr. I. Shone; and “ Protection of Ancient 
Buildings ; “* Resurfacing Roadways with Tarmacadam,” by 
Mr. N. Greenshields ; ‘* The Reinstatement of Trenches,’ by 
Mr. R, Brown; ‘Tar, Pitch, and Bitumen in Road Construe- 
tion,” by Mr. A. Dryland; ‘ Kingston Sewage Works and 
Canbury Gardens,” by Mr. R. H. Clueas. 





TUESDAY to SATURDAY, SEPTEMBER 7rx To 11TH. 
BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
Righty-fifth meeting, to be held in Manchester, under the presi- 








deney of Professor Arthur Schuster. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at Gd. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


1075. January 22nd, 1915.—Steam Generator, R. L. K. 
Hazell, 23, Lexden-street, Lexden, Colchester, and Davey, 
Paxman and Co., Limited, Colchester. 

This boiler is of the locomotive type and is constructed in 
sections to facilitate transport. No part exceeds a predetermined 
size and weight and the parts can all be assembled without 
riveting. The generator consists of a series of lengths A having 
flanges, by which they can be fixed to one another by bolts, 
packing rings being employed to make the joints tight. One of 
the sections carries the smoke-box B and others the connection 


N° 1075. 





























C for the steam drum D, the manhole E, and the mudhole G. 
The generator is carried on brackets H. The fire-box J is con- 
structed independently of the generator proper and is built 
up of metal plates. It is provided with a flange, by which it 
ean be bolted to the back end section A. The firehole K and the 
ash-hole L are formed in one side of the fire-box. The fire-box 
is provided with the usual fire-bars M and bridge N and has its 
sides lined with fire-brick P. The top of the fire-box is lined 
with slabs of fire-brick Q, which are kept in place by transverse 
bars R. May 12th, 1915. 


INTERNAL COMBUSTION ENGINES. 


10,828. May 2nd, 1914.—Two-strokr INTERNAL COMBUSTION 
ENGINE, W. Newbery, Thorn Bank, Barrington-road, 
Altrincham, near Manchester. 

The engine comprises two open-ended cylinders A B and a 
erank case C common to both cylinders. Each cylinder has 
two opposed pistons D E, the lower pistons D being connected 
to the two outside cranks of a three-throw crank shaft F, while 
the upper pistons are connected to the middle crank through 
a crosshead G, a rod H, a piston J, and a connecting-rod Kk. 
Between the engine cylinders A B is a further cylinder L enclosing 
the piston J and constituting a compressor. Enclosing the top 
ends of the cylinders is a cover M which, in conjunction with 
the pistons EE, constitutes a further compressor. One of 
these compressors compresses air for scavenging purposes and 


N° 10,828 








the other compresses the charge and delivers it to the engine 
cylinders. At a point opposite the clearance space between 
the two pistons the cylinders A B are joined by a cross passage 
N. In the cross passage holes are provided for two sparking 
plugs. In the cylinder B are air and gas inlet ports P and in 
the cylinder A exhaust outlet ports Q. Air under pressure from 
one of the compressors‘is admitted to the cylinders through the 
air inlet ports just prior to the combustible charge being 
admitted, the air driving out the exhaust gases through the 
exhaust ports prior to the admission of the charge. The com- 
bustible charge, when fired in one cylinder, is, owing to the cross 
passage N, also fired in the other eylinder.— May 12th, 1915. 


24,142. December 16th, 1914.—CytINDER FoR INTERNAL 
ComBusTION Eneines, D. Napier and Son, Limited, and 
A. J. Rowledge, 211, Acton Vale, London, W. 

Inlet and exhaust valves A B of some known type are dis- 
posed side by side in the head of the cylinder, these valves being 
operated by overhead or other mechanism of suitable type. 
The inlet passage C and the exhaust passage D both lead respec- 
tively into and out of the eylinder head with a smooth sweep, 





the orifices of these passages which are closed by the valves being 
directed towards the piston. In the cylinder head and near the 
inlet and exhaust orifices is formed an opening E which is 
internally screw-threaded to receive a threaded plug. This 
opening is so disposed and of such dimensions with relation to 
the valves that the latter can be withdrawn through it, the 


N°24,142 




















valves being first disconnected and pushed through their guide 
sleeves into the cylinder. ‘Through this opening E also access 
can be had to the head of the cylinder and the face of the piston 
so as to permit of cleaning and the removal of carbon deposit.— 
May 12th, 1915. 


DYNAMOS AND MOTORS. 


11,399. May 8th, 1914. 
Macuines, Crompton and Co., Lit 
bene, of Are Works, Chelmsford. 

This invention refers to a direct-current dynamo of the variable 
speed self-regulating type as generally associated with a motor- 
driven vehicle or a train lighting system. The machine is shunt 
wound and has non-salient poles with a distributed field wind- 
ing. In the drawing definite poles are shown for clearness, and 
for the purposes of the present description a bi-polar machine 
is considered, although any even number of poles may be used. 

Three non-inductive resistances are shown joined to a middle 

point and connecting three points spaced at 120 deg. apart, but 

it must be understood that any number of tappings, equally 

spaced, can be connected with practically the same result. A 

separate alternating-current high resistance winding might also 

be used. The armature has an ordinary drum winding, from the 


IMPROVEMENTS IN DYNAMO-ELECTRIO 
nited, and Nicolo Pensa- 
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back of which three equally spaced tappings are taken and con- 
nected together through equal non-inductive resistances. If 
the brushes are considerably out of the neutral position—for 
example, an angle of 68deg. has been found suitable—the 
resultant of the main and direct-current armature ampére turns 
is comparatively small, and the regulation can be obtained with 
small alternating-current armature reaction, and therefore small 
resistance loss. At low speed the demagnetising effect of the 
alternating-current reaction is negligible because it is small 
and is at almost 90 deg. to the resultant ampére turns, while at 
high speed the strength increases and the reaction is such as to 
oppose more directly the above resultant, so that it is possible 
to obtain a flux perpendicular to the line of brushes inversely 
proportional to the speed within wide limits.—May 12th, 1915. 


22,149. November 6th, 1914.—-IMPROVEMENTS IN OR RELATING 
TO MAGNETO-ELECTRIC MACHINES FOR IGNITION SYSTEMS, 
Charles Thomas Mason, of Sumter, State of Carolina, U.S.A. 

According to this invention two or more sparks are produced in 
each cylinder of the engine. The field structure is provided with 

two separate primary windings A and B in series, one end of B 

being earthed as shown at D and the remaining end of A con- 

nected to the interrupter point E. The field structure is rotatably 
adjustable relatively to the rotor in order to vary the timing of 
the sparks produced by the windings. The movable interrupter 
point F is earthed and operated by the cam G, which is mounted 
on the shaft H carrying the rotors I and K by means of which 
magnetic impulses of alternately opposite polarity are trans- 
ferred from the poles of a suitably arranged permanent magnet 
not shown to the pole shoes L and M of the field structure. 

The interrupter contacts are bridged by the usual condenser N. 

Each primary winding is provided with a secondary winding O 

and P. One end of each secondary winding is earthed as shown 

at Qand R. The remaining ends are connected to the insulated 
terminals 8 and T of ordinary spark plugs, it being understood 
that these are both situated within the same cylinder but spaced 
apart as far as practicable. It will be observed that as the rotor 
revolves alternately, opposite magneto-motive forces are set 
up in the field structure and corresponding alternate electro- 
motive forces in the primary windings, while synchronously 
with these the interrupter contacts E and F are opened, thereby 
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opening the circuit through the primary winding, which in turn 
affects the secondary windings O and P and produces simultane- 
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ous sparks at the spark plugs. In the case of multi-cylinder 
engines a suitable distributor is inserted in the circuits between 
the magneto and spark plugs.—May 12th, 1915. 


MEASURING AND TESTING INSTRUMENTS. 


11,350. May 8th, 1914.—Apparatus For TESTING THE BALANCE 
or IMPELLER CASTINGS OR THE LIKE, W. and T. Avery, 
Limited, Soho Foundry, Birmingham, and A. W. Brown. 

The pivoted frame A, together with a mandrel B of the same 
external diameter as that of the internal diameter of the eye of 
the boss of the impeller castings C to be tested, are accurately 
balanced about the knife edges D upon which the frame pivots, 
by means of counterbalance weights E. The balance is readily 
observed by the position of the index fingers F against the 
graduated quadrants G. The impeller casting to be tested is 
now placed on the mandrel B, care being taken to ensure that 
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the longitudinal centre line of the casting is in the same hori- 
zontal plane as that of the face line of the knife edges DD. If 
the index fingers F depart from the vertical or balanced position 
the casting has an excess of weight at one portion. The casting 
will then be removed and corrected. If the balance of the 
casting appears correct at its initial position it is turned slightly 
round on the mandrel until a complete revolution has been made. 
In this manner the balance of the whole of the casting can be 
accurately tested and the necessary correction made at any 
point where error may be indicated.—May 12th, 1915, ‘ 


TRANSMISSION OF POWER. 


January llth, 1915.—Heticat or Sprrat GEAR WHEELS, 
J. W. Hughes, 319, Third-avenue, Haddon Heights, Camden 
County, New Jersey, U.S.A. 

The teeth of this gear. wheel are formed by a wire coil arranged 
circumferentially about a central support. The wheel body is 
formed with a circumferential groove in the rim, the surface of 
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Section at AA. 


the groove having transversely arranged smaller grooves in 
which the inner portion of the annular coil fits to support the 
coil against displacement both laterally and circumferentially. 
Devices are provided at intervals around the wheel for holding 
the coils in the transverse grooves. These devices are made in 
the form of hook-shaped portions fitting over the inner part of 
pone coils and extending through the wheel body.—May 12th, 
5. ° 


MISCELLANEOUS. 


8495. April 3rd, 1914.—Process or BLEacutna SAND, J. G. A. 
Rhodin, 13, Arlington-gardens, Chiswick, Middlesex. 

This is an improved means for bleaching sand, in which the 
discoloration is due to metallic salts or oxides. In the majority 
of cases this discoloration is caused by iron compounds, and 
this invention relates primarily to the removal of such bodies, 
although the process is applicable also to the removal of dis- 
colorations caused by many other metals. The sand to be 
treated should be as free as possible from manganese, and where 
the discoloration is due mainly to iron the sand is mixed with 
about 24 per cent. by weight of common salt, The salt may be 
added in a dry state or as a brine solution. For the purpose of 
manufacture the wet process is preferred. The mass is then 
placed in a suitable roasting furnace. The mixture is heated 
to a temperature of 1100 deg to 1200 deg. Cent. for a period of 
between one and two hours or more, and the furnace is prefer- 
ably so arranged that the flame is an oxidising one. After 
cooling the mass is taken out and, if necessary, lixiviated in 
the well-known manner. As ferric chloride, which is produced 
during the roasting process, is very volatile, a large amount of 
this is removed during the roasting process, and it may not be 
necessary in all cases to resort to lixiviation, After the process 
has been completed the sand appears of a brilliant and lustrous 
white colour and is thus suitable for a variety of purposes for 
which it was not suitable in its discoloured state ; for instance, 
it may be used with white cement for concrete making and other 
like purposes. —May 12th, 191s, 


11,116. May Sth, 1914.— IMPROVEMENTS IN OR RELATING TO 
ELectricaL Reracrance Coirs, Philip Tarchio, of 124, 
East Fifteenth-street, New York. 

Concentric helical coils of wire are disposed one within the 
other and separated by spacers A of insulating material. ‘The 
upper ends of the coils are connected to terminal B and the lower 
ends to terminal C, so that the coils are connected in parallel 
between the conductors B and C. The terminals B and C are 
preferably bars of polygonal cross section having openings to 
receive the ends of the coils, which ends may be sweated in the 
openings. FE and F are top and bottom header plates of porcelain 
or other refractory insulating material, each having a central 
opening G. Upon the bottom header F and at the corners thereof 
are placed four porcelain blocks H, each having an extension 
preferably extending inwardly to the opening in the header. 
The coils rest upon the blocks H. Above the coils are placed 
four porcelain blocks J, similar to blocks H, and above the blocks.J 
is the top header E. Between the blocks H and J and filling the 
intervening space are porcelain spacing blocks K, piled one above 
the other. At each corner of the headers are bolts L, which 
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extend through blocks H and J and the spacing blocks K, thus 
completing the frame or crate, binding all parts thereof together, 
and clamping the coils therein. On the under side of the top 
header E and on the upper side of bottom header F are secured 
bars MN of insulating material, through which pass respec- 
tively the terminals B, C. The bars are cut away to permit the 
ends of the coils to be connected to the terminals in the manner 
already described. The object of providing a number of helical 
coils connected in multiple is to eliminate Foucault losses, which 
would occur if a single coil of large cross sectional area were used. 
The object of separating the individual coils at intervals by 
spacers A is to form vertical ventilating air spaces between them. 
The receiving and supporting frame may have its sides closed 
by sliding doors O of porcelain or the like inserted in grooves in 
the spacing blocks K, and all of its parts in contact with the coils 





are of insulating material.— May 12th, 1915. 

14,159. June 12th, 1914.—ImMPprROVEMENTs IN ELECTRIC FUSEs, 
Adolf Harry Railing and Charles Cornfield Garrard, both 
of 67, Queen Victoria-street, EC. 

The object of this invention is to provide efficient ventilation 
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in the tubular receptacle or carrier and contact blocks so as to 





keep the parts comparatively cool by preventing undue accumu- 


lation of heat during the passage of the working through the 
fusible element, The contact blocks A, which are of hollow eo). 
struction as shown, are attached to the carrier B by screws (, 
and the end face or wall A! of each is provided with a hole for 
supporting the asbestos or refractory fuse sheath D concentric 
with the tubular portion of B, into which sheath the fuse wirs 
are inserted and connected up to the blocks A by the usual clam). 
ing screws B', The faces C! of the blocks A make contact wit), 
the usual contact jaws, which are connected to the service or 
circuit with which the fuse is associated. The openings D! [! j,, 
the blocks A provide eflicient ventilation of the parts, permittiy 
a good flow of air through the contact blocks and through 1 

concentrie space F around the fuse sheath D as indicated |,, 
the arrows, and thus the device is kept cool.-May 12th, 19)., 








The following list of British patents which have be 
granted in favour of residents of Germany, Austria 
Hungary, is furnished in view of the new Patents Act 
which empower the Board of Trade to confer upon Britis 
subjects the right to manufacture under enemy patents 
which right, when acquired, can be retained after the war 
and is specially compiled for Tur ENGINEER by Lewis Wi, 
Goold, Chartered Patent Agent, Corporation-stree! 
Birmingham. It is desirable in the first instance to obtai 
the latest particulars upon the Register of Patents. If an 
patent listed has been assigned to a non-enemy proprieto, 


5, 


the law does not apply. 


On each of three of the patents given below £45 and on each: 


of the remainder £35 have been paid in renewal fees. 


No. 16,812/06.—Photographic surveying. Relates to the 
production of correct plans, contour maps, &e., for various put 
poses from photographs taken from balloons or kites, Usually 
such photographs cannot be utilised directly for contour work 
owing to the obliquity of the camera. The methods of the 
present invention are characterised by, firstly, the transformation 
of the oblique pictures into vertical or horizontal ones, in order 
to facilitate their exact evaluation, and working up, according 
to the methods of oblique transformation by the photo-per- 
spectograph described ; secondly, the determination of the 
position and obliquity of the camera by the method of optical 
coincidence ; this can be ascertained simultaneously with the 
oblique transformation ; and thirdly, the zonal transformation 
of perspective pictures into orthographic projections by the 
alteration of scale of each contour zone of the perspective picture. 
Scheimpfiug, T., Vienna. 

No. 16,818/06.—Electricity, measuring ; energy meters of the 
induction type. To regulate the phase relation between the 
fields of the current and pressure windings, a sheet of magnetic 
material is introduced into the magnetic circuit. Allgemeine 
Elektricitats-Ges., Berlin. Dated July 25th, 1905. 

No. 16,919/06.—Storing water power. In order that water 
power may be temporarily stored without interfering with the 
normal flow of the stream from which it is derived a reservoir 
or group of reservoirs is constructed below the mill in addition 
to the usual head reservoir. A gate is adjusted so that the dis- 
charge is always equal to the flow into the upper reservoir, By 
using a third dam the mill may be worked at constant head. 
Zech, L. von Gerstenbergk-, Germany. 

No. 17,018/06.—Coin-freed apparatus ; electricity, supplying, 
in general; actuating mechanism. Aron, H., Berlin. 

No. 17,534/06.—Preserving wood, &e. Solutions of the metallic 
salts of strong mineral acids, such as sulphates of copper, iron, 
or aluminium, which are used for impregnating wood and other 
fibrous material, are mixed with salts of hydrofluoric acid to 
prevent the production of free sulphuric acid. The hydrofluoric 
acid which is liberated acts as an antiseptic. Wolman, K. H., 
Germany. 

No. 17,696 /06.—Forming stacks of tubes. Relates to a method 
of forming stacks of tubes, applicable to water cooling and heating 
apparatus, wherein tube plates are cast around the ends of the 
tubes, which may be enclosed in a casing. ‘To dispense with a 
mould and with stoppers, &c., for the tubes the stack of tubes 
is dipped in the molten material and then gently lifted out, 
so that the material adheres to the outside but not to the inside 
of the tubes. Zimmermann, O., Germany. 

No. 17,781/06.—Miners’ safety lamps. 
reservoir. Wolf, P., Germany. 

No. 18,169/06.—Typewriters. Relates to means for justifying 
in typewriters, in which a first setting is made to determine 
the line deficit and the number of type elements or word spaces 
over which the deficit is to be distributed, and then, after suit- 
able adjustment of the spacing mechanism, a second setting is 
made, either by hand or automatically by means of a perforated 
strip prepared at the first setting. Marchthal, E. M. von, Berlin. 
Dated August I4th, 1905. 

No. 18,269/06.—Filters. Filters are cleansed by a sufficiently 
rapid reverse flow to float the filtering material, the washing 
water being accumulated in such a position that it passes through 
no pipes or other inlet of limited area, Reisert, H., Germany. 

No. 18,437/06.—Printing and registering tickets. Relates 
to ticket printing machines having series of printing plates on 
endless chains, and to means for registering the tickets printed. 
Lebeis, M., Germany. 

No. 18,486/06.—Electric switches. A time switch is used in 
connection with an electricity meter for indicating the maximum 
consumption during a predetermined time, The maximum 
pointer of the meter is connected with the armature of an electro- 
magnet controlled by the time switch. Allgemeine Elektricitats- 
Ges., Berlin, Dated August 19th, 1905, 


Attachment of the 





PortLAND CEMENT WORKS FOR QUEENSLAND.—The Queens- 
land Cement and Lime Company, Limited, has arranged to 
establish a cement works at Darra, near Brisbane. The plant 
is designed to produce about 40,000 tons of cement per annum. 
The complete contract for the supply and erection of the plant 
has been placed with Noyes Bros. (Sydney), Limited, engineers 
and contractors. ‘The plant will be of the most modern deserip- 
tion and will all be obtained from British manufacturers. The 
grinding mills will be of the combination ball and tube mill 
types. The kiln will be of the rotary type, 140ft. long by ft. 
diameter, and it, with the necessary elevators, conveyors, slurry 
mixers, pumps, &c., will be electrically driven, the various 
machines being direct coupled to the motors wherever possible. 
The motors are to be three-phase, 50 cycles, 440 volts, and the 
factory will be provided with its own electrical generating plant. 
The gerferal layout of the plant has been arranged with a view 
to dfiplication, which is expected to become necessary in a short 
time, while it is anticipated that a still further increase in size 





will be required later on, 
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PROPOSED CENTERING FOR LARGE-SPAN 
STONE BRIDGES. 


By S. BERG. 
No. TIL* 


The Masonry Work.—The transportation of the 
juilding materials is carried out by means of two 
cables 4em. in diameter, those for letting down the 
conterings being afterwards used for this purpose. 
ihe loads are hauled by electricity, the dynamos 
fur producing the current being driven by two 50 
jorse-power Diesel engines, which may previously 
jave been used for the centerings, preparing timber, 
erection, &e. For anchorage, the anchorage blocks 
already made for lowering the centerings are used. 
‘vhe capacity of these two cables may be taken as 
7) cubic metres of masonry material per working 
day, which makes 1600 cubie metres a month, so that, 
allowing for delays, it would take three and a-half 
months to transport the material required for the 
arch and another three and a-half months for that 
needed for the rest of the bridge. 

The building of the arch is started from both 
imposts and also from four artificial imposts at panel 
points 7 and 16, and the building is carried on equally 
towards the crown, all the stones being set dry with 
distance pieces of iron or hard wood. 

In this way the a stones—see Fig. 11- 


are, first 





Swain Sc 


“Tue Enoincer” 


Pig. 11 

of all, put in position, after which the artificial imposts 
are removed and the 6 stones inserted in their places. 
The filling of the joints with mortar is then com- 
menced, the mortar, which is of the consistency of 
inoist earth, being rammed well into all the joints 
at right angles to the axis of the bridge, the stone 
being carefully moistened before the introduction of 
the mortar. Three joints are, however, left open 
at each impost and each panel point of the centering, 
so as to provide the play necessary in case of move- 
ments of the centering. The c stones are then placed 
in position, and are at the imposts and panel points 
kept apart with struts so as to leave the openings for 
the d stones. In placing the c stones, as well as the 
e, f, and g stones, only one row in each panel is placed 
at a time, so as to load the centering as even as 
possible. The first closing of the arch is brought 
about by the filling of the joints between the } stones, 
after which the d stones are introduced and the 
joints of the ¢ and d stones filled. 

As regards the stresses put on the arch by lowering 
the centres after this first closing, we have—see 
the accompanying sketch—the weight of this half 
arch being about 2200 tons :— 





: ' , 
‘i be H = 2200 x 30 — 1320 tons, 
; 50 
> 5 3? 4 BP 
& 4 R= 3 1320 tons = 
7—<- i SOY, S000 tone; 
i JOM ->| 
' 320 tons P 
The pressure at the crown = 1320 tons = 22 kilos, 


600 x 100 

per square centimetre, or twice that amount = 44 

kilos. per square centimetre, and the pressure at 

2500 tons 

800 x 120 
it = 


the = 26 kilos. per square 


impost = 


centimetre, or twice 52 kilos. 
centimetre. 

These pressures at their maximum represent about 
one-eighth to one-sixth of those required to overcome 
the resistance of the mortar, if seven days old and 


when tested in the shape of cubes. Moreover, 


per square 


lowering the centres so as to bring them out of 
touch with the arch near the crown does not mean 
relieving the whole arch, but only the crown part 
of it, the rest being more or less still supported by the 
centering. 

The e, f/, and g stones are, in turn, then placed in 


* No. II. appeared May 28th. 





position, the method being always the same; the 
joints at right angles to the arch set dry and after- 
wards filled with mortar. 

There being at the least six starting points, it is 
quite possible to employ eighteen masons and eighteen 
labourers, who are well able to put on the 70 cubic 
metres a day, this being about the ordinary transport- 
ing capacity of the ropeway. The filling of the dry 
joints, of course, also takes some time. There are 
about 4100 x 0:12 = 490 cubic metres of mortar 
to fill in, and two-thirds of this has to be rammed 
thoroughly down. This represents 490 days’ work, 
or about fourteen working days for the thirty-six 
men, which, added to the 4100 ~ 70 = 60 days, 
makes a total of 74 working days—say, about 81 
days, or 34 months—allowing seven days of waiting 
for mortar to harden, &c. 


Table of Cost ot Rubble Masonry per Cubic Metre. 


F, F. 
Stones: Quarrying, 0.7 cubic metres at 
7f. percubic metre... .. .. 4.90 
Transport, 0.7 cubic metres at 
2f. per cubic metre. . -- (1.40 
-= 6.30 
Mortar : Sand, 0.3 cubic metres at 10f... 3.0 
Cement, 0.075 cubic metres = 
100 kilos. aoe ae tae oe ee 
7.50 
Masons and labourers .. .. .. 6.0 
Lifting into position on the bridge. . 3.50 
23.30 
General expenses and contractors profit 
at 30 per cent. Hide See, ope ee 7.70 
Total 31.0 


There is, of course, a difference in rubble masonry, 
according as it is used in facing walls, abutments, or 
in pillars, large or small. In tlie pillars the edge 
stones have not only to be specially prepared, which 
is really a stone squarer’s work, but there are facing 
stones all round, and the courses, if the pillars be not 
of very great dimensions, have to be kept at an even 
height. An additional price a metre run of free 
edges might make up for this difference, but the juster 
principle is to pay a price for the free edge and one for 
the square metre of facing as well. In this case the 
additional price for free edge is calculated at 20f. 
a metre, which makes up for the work mentioned. 


The Big Arch Masonry. 
Per cubic metre. 


Fr F. 
Stones: Quarrying 7.00 
Stone-squarers’ pay 38.00 
ies. ete 5.00 
Transport 5.00 


The stone volume of .. .. 55.00 x 0.85* = 47.00 
Mortar: 0.15 cubic metres 
of sand 


eo 1.50 
Ceinent, 75 kilos... 


3.50 


5.00 

Masons : One mason and one 
labourer Sen ae ree 4.50 

Lifting into position on the 
bridge Sik atc ae Sema 3.50 
60.00 

General expenses and con- 

tractors’ profit at 30 per 
ee ee ee ee ee 20.00 
Total 80.00 


In order to save staging and to facilitate the trans- 
port of materials to the viaduct the cable arrangement 
mentioned above is proposed. The cost amounts to: 


Cables— 
Steel wire rope, 4 cm. diameter,600m., F. F, 
6.5 kilos. = 4 tons at 800f... .. .. 3,200 
Steel wire rope, 1.5 cm. diameter, 500 m., 
0.8 kilo.. 0.4 ton; 1.2 em. dia- 
meter, 800 m., 0.5 kilo, 0.4 ton, 0.8 
On Be Nees So eon Ss, 800 
4,000 
Deduction of value after use 2,000 
Remains... .. 2,000 
Trestles, two at 2000f. . . 4000 
Co EO eee 300 
Use of two Diesel engines, 50 horse-power 4000 
Use of two electric motors ... F 2000 
Saddles, &c. wa las 1700 
— 12,000 
Working of motors, 140 days at 40f... 5,600 
Loading of materials, 1600 ten-hour days 
at 5f. ee Pee et eee eee 8,000 
Miscellaneous expenses and contingencies. . 7,400 
Total 35,000 


or 3.50f. per cubic metre for 10,000 cubie metres of masonry. 


Centering Timbers. 


“ (ae 
Wood, uncut forest, per cubic metre 25 
Cutting and transportation .. ..  .. 11 
Sawing to dimensions and loss of section 12 
48 
VARREDOULOMON TAs: 65) Sa 85 ee os) fae) SD 
Joinery os 20 
— 25 
PRE en nk ae Cor bra ne a pe 73 
Estimate.—I.: Centerings. 
as F. F. 
(1) Foundation—- 
Concrete 1: 3:6, ecubie 
metres iat atk eg 20 30 600 
Square granite stones, cubie 
ee ee 8 150 1,200 
1,800 
* Since 1 cubic metre of arch masonry = 85 per cent. of measured 
stone, 


Value of mate 





Brought forward 
(2) Wood— 

Timber for centering, with- 
out erection, cubic 
metres .. 

Planking, 8 cm. 
metres 


thick, eubie 
Various expenses 


(3) Tron and steel-— 


Bolts, tons .. 

Cheek plates,tons . 

Web and joint plates, 
Lo a ek Ca 


Web members, tons.. .. 
Trusses made up of [ irons, 
tons Wa at Rae, ee 
Cross bracings, tons ..  .. 
Cast iron shoes and chairs, 
tons ce, en! 6 - we 
Steel shoes, tons Th 
Steel foot bars and straps, 
tons ee ee er ee 
Lead, tome... ... a 
Screw wheels, tons .... 
Screws of special steel, tons 
Various a ie 


Total 


to 
a 
_ 


580 


130 


36 


300 


320 
400 


300 
350 


400 
1000 


400 
1000 
1500 
3000 


42,340 


7,800 
1,260 


10,800 


110,400 
38,800 


8,700 
6,300 


13,200 
2,460 


2,200 
1,000 
4,500 
6,000 
4,700 


(Prices delivered without erection.) 


I1.: Erection of Centerings. 


(1) Ereeting cages— 
Timber and planking, cubic 


metres 
Tron and steel— 
Trusses, stiffenings, and 
bolts, tons ‘ tas" liate 
Travelling crane girder 


work, tons oan | a 
Carriage and various gears, 

tons ae mel Seu tees 
PRGA <n: oa ae 
Sheds and fastenings 
Various Sa 


Two 


(2) Motors and machine tools— 


(a) For use of two 50 horse- 
power Diesel engines and 
two electric motors, also 
used for the cable trans- 
porter for the masonry 
a ee a ee 

(b) For use of riveting 
Ce re 

(c) Fuel and engine driving 
during 60 days .. .. 


Four foremen, hours 
Twenty carpenters 

riveters, hours 
Fourteen labourers, hours 
Tools, &c. P aist Lae 
Premiums 


and 


Total 


(3) Working expenses during 60 ten-hour days— 


F. F, 

12 80 960 
8 450 3,600 

2 350 700 
2 1000 2,000 
300 

1,000 

940 

9,500 

4,000 

2,000 

2,000 

2,400 1.20 3,000 
12,000 0.75 9,000 
8,400 0.50 4,200 
4,800 

2,000 





I1I., Lowering of the Centering. 


Concrete 1 : 3: 6, including 
excavation, cubic metres 
Joists and gear supports, 
&c., tons eagle ee ake 
ee ae ee 
28 pulleys with axles and 
beds, tons Pe ee ee 
*Wire ropes, 4 cm. diameter, 
2700 m. at 6. 5kilos., tons 
Working expenses at the 
timeoflowering .. .. 
Various and unforeseen 
expenses .. oe 


300 


10 
4 


10 
18 


30 


350 
1000 


600 
800 


9,000 


3,500 
4,000 


6,000 
14,400 
2,000 
6,100 


1V., Taking away the Centering. 


Forty 10-hour days— 
Four foremen, hours .. 
Ten carpenters and mech- 
anics, hours ee 
Twenty labourers, hours .. 


Tools, &e. 


Premiums 


1,600 


4,000 
8,000 


1.20 


0.75 
0.50 


Recapitulation. 


I.,centerings .. .. .«. 
II., erection of centerings 
FED, Jowerim@. 1.0 s. | 
IV., taking down 


1) 
EE. (i)... 
II, (3) .. 
i a 


30 per cent. of 


Of the rest = 366,860 
— 5 per cent. .. 


Tota ee 
Unforeseen,| 5 per cent. 


metres be ne 
Tronand stepl, tons 
Wire ropes, tons .... 
Cages and 

two 
Various 


Total centering 


avelling cranes, 


fa to be deducted— 
Timber andj planking, cubic 


800 
560 
18 


9 


transporter 


General expenses and contractors’ profit— 
ee <<: es ae wes imate eek tae 


113,800 = 253,000 


20 
50 
450 


1000 


1,920 


3,000 
4.000 
2,080 
1,000 


262,200 
50,000 
45,000 
12,000 


1,800 
51,400 
19,000 
23,000 
12,000 


107,200 


16,000 
28,000 
8,100 


2,060 
2,900 


1,860 


51,400 


209,000 


262,200 


F. 


19,060 


19,000 


8,000 


23,000 
50,000 


Anchorage and gear for two main and 4 side anchorages— 


45,000 


12,000 


369,200 


32,200 


13,100 
414,500 
20,500 


435 000 


57,000 


378,060 


* 600m. 4 em. diameter wire rope is allocated to the cable 
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The Stone Arch Bridge. 


Fr F. 
(1) Exeavation, cubic metres . «5° Se 5 7,500 
(2) Concrete, 1: 3: 6, cubic metres .. 160 25 4,000 
(3) Regular rubble masonry, cubic 
metres 5000) 31 155,000 


(4) Regular rubble arch masonry, cubic 


DE ha) Oak fon eee ele ash, _.0is 530 40 21,200 
(5) Square stone masonry (big arch) 
cubic metres... .. .. .. «.. «. 4200 80 336,000 
(6) Arch facings, additional, sq. metres 1420 10 14,200 
(7) Free edges of pillars, additional, 
MUOGTOS 00 ne te tt tte ts 700 20 14,000 
(8) Square stones for consoles and 
copings, cubic metres Ssh ice, ates 80 90 7,200 
(9) Vault covering and drainage, square 
DO a6 be led. wa, ek Sm. 8S 700 67 4,900 
(10) Backing, cubic metres ..  ..) .. 600 3 1,800 
(11) Railing, metres Rc is. ea 360 10 3,600 
(12) Varions stage works 5,600 
Total 575,000 
Centerings 378,000 
Total 953,000 
955 
A square metre of bridged section thus costs sn be 


= 50f. Fifty francs a square metre is not extremely 
cheap, but it has to be considered that an accidental 
load of 10 tons per metre is a heavy condition for all 
other kinds of bridges. Then, again, the nature of 
the gorge spanned has to be considered. If the gorge 
be of a depth of only 70 m. the area would diminish 
to about 12,000 square metres, or the cost mount to 
80f. a square metre. Yet with this depth and a not 
very dangerous river to contend with the cost of firm 
centering would amount to about 12,000 x 45f. 
= 540,000f., or 160,000f. more than the free bearing 
eenterings, which in case of a difficult river having to 
be crossed, would maintain their economic superiority 
even at a depth of gorge not greater than 50 m. 

However, if the firm centerings can be carried out 
for about 430,000f., as against 380,000f. in this case, 
and there is no great risk as regards their foundations, 
they ought to be preferred as the simpler, and conse- 
quently surer, solution of the problem. 

The prominent part the facility of getting at the 
materials takes in the question of stone bridge 
economy can be seen from the fact, that if the rock 
cutting carried out on the line of which the bridge 
forms a portion provide the stone, and thus save 
the extra quarrying, a saving of 40,000f. easily could 
be realised. The facility or otherwise with which 
the rock for the square stones, pillar edges, &c., of 
the ‘arch can be worked counts heavily. If, for 
instance, a stone otherwise good, but somewhat hard 
to work, such as middle granite, has to be contended 
with, it would easily mean a difference of 15f. per cubic 
metre or upwards of 80,000f. additional expenditure 
to the figures given above. 

Compared with a steel bridge, the cost of which 
would amount to about :— 

F. 
50,000 
945,000 


995,000 


Abutments ee oo ee ee ee oe 
Steel construction, 1500 tons at 630f. .. 


Total 


the stone bridge, the cost of which is 953,000f., is. in 
this case, a few per cent. cheaper in first cost, though 
if maintenance is taken into account, it is much 
cheaper. In first cost, however, a-stone bridge is 
much more dependent on whether the conditions are 
more or less favourable for construction than is a 
steel bridge, and the cost of transport as well as the 
expense of working the stone easily may make a 
stone bridge cost 20 per cent. more than the steel 
structure, but, in the writer’s opinion, the stone 
bridge is worth at least this extra expense. 

A great recommendation for the stone bridge 
besides its small cost for maintenance, which amounts 
to next to nothing, is, that the accidental load in the 
case considered in the foregoing instance only amounts 
to 74 per cent. of its own weight, whereas with a 
steel bridge it would be about 100 per cent. of its 
own weigh:, It may be added that as a provision 
for movement caused by temperature, through joints, 
as shown at ¢ on Fig. 1, are provided, as was done 
in the case of the Soleano Bridge in Austria. 








ELECTRICAL APPLIANCES FOR WORKSHOPS. 
No, III.* 

MAGNETIC separators have, of course, been used 
in engineering workshops for many years, and they 
have proved exceedingly useful. Originally the 
magnets in these machines were permanent magnets, 
but in practice they were found to lose their magnetism. 
By employing electro-magnets much better results 
are secured, for not only is a more powerful field 
produced, but it is always of constant strength. 
From the use of electro-magnets for the purpose of 
removing iron from brass turnings and_ borings 
their application has been extended in many other 
directions, and the recovery of iron from foundry 
sand and slag is an operation now carried on in many 
works. Crushed destructor clinker is also a material 
treated by many municipal bodies for the recovery 
of iron, @ process not only profitable from the point 
of view of recovery, but one which makes the clinker 
more suitable for making cement, &c. In the past 
permanent magnets were employed in considerable 
numbers in the pottery trades, but the advantages 


* No IL. appeared June 4th. 





of electro-magnets when specially designed for the 
purpose are so great that they are rapidly replacing 
the older types in most of the pottery works in this 
country. As regards more recent developments, the use 
of electro-magnets in mines has made great headway ; 
in fact, in most mines dealing with tin and other 
metals they are now to be found. In the supply of 
this type of machine the Germans have hitherto held 
the monopoly, but the Rapid Magnetting Machine 
Company, Limited, of 18, The Crescent, Birmingham, 
has recently put upon the market a machine that is 
said to be every bit as good as any German machine. 
Magnetic separators are made in several types, for 
different electro-magnets are required for treating 
different kinds of materials. A separator highly 
efficient when dealing with brass borings and turnings 
is no use whatever for treating potters’ materials or 
any of the feebly magnetic ores. Different materials 
require entirely different methods of treatment. 

A separator used very largely in engineering 
workshops is shown in Fig. 26. This is a machine 
made by the Rapid Magnetting Machine Com- 
pany, of 18, The Crescent, Birmingham, and_ is 
intended for removing iron from metal turnings, 
dust, and other mixtures containing a large percentage 
of iron. After passing through a fin. sieve the 
material to be separated is fed into the hopper, which 
can be adjusted to deliver per hour material weighing 
pounds or hundredweights, according to requirements. 
The feed tray, to be seen under the hopper, is serrated 
at the lower end, so that the material from the hopper 
is distributed in a regular and constant stream on 
the whole width of the revolving brass drum, inside 
which are the fixed electro-magnets radiating from 
the centre of the drum, and round the front half of 
which the magnetic field extends. All iron in 
passing on to the drum is seized by the magnets, 

















Fig. 26—MAGNETIC SEPARATOR 


and by means of the ridges to be seen in the illustra- 
tion is carried round to the back of the machine 
and out of the magnetic field, and consequently it 
falls by gravity into a receptacle. In these machines 
no brush is used for removing the iron from the drum. 
Whilst the drum is revolving the iron jumps and 
gambols from magnet to magnet, thus releasing 
every particle of non-magnetic material. It is 
claimed, in fact, that these machines will separate 
a mixture of 99 per cent. iron and 1 per cent. brass 
or copper turnings or filings. When a dynamo is 
supplied for energising the magnets the latter are 
wound for a standard pressure of 100 yolts. But 
when the machines are energised from ‘continuous- 
current supply mains the magnets are wound to 
suit the available pressure. The makers, however, 
do not wind this type of separator for pressures 
exceeding 250 volts except at the purchaser’s risk. 
The separator illustrated occupies a floor space of 36in. 
by 32in., and the total height is 52in. Whenrunning 
at a speed of 180 revolutions per minute, it requires 
a quarter of a horse-power to drive it. When dealing 
with ordinary turnings the output per working day 
of nine hours is from 15 ewt. to 20 cwt. At the 
standard pressure of 100 volts the magnets take 
2.5 ampéres to energise them. Separators of this 
kind are also made for daily outputs of 2 cwt. to 
4ewt., 8cwt. to 10 cwt., and 30cwt. to 40 ewt. 
The Rapid Magnetting Machine Company makes over 
a dozen different kinds of separators and upwards 
of eighty sizes. It is, of course, very important that 
a separator should be put out of action immediately 
in the event of the current failing, and to meet this 
contingency a current alarm is provided which causes 


| 





a bell to ring the instant the supply of current. js 
stopped. 

Here we will leave separators and turn to electro. 
magnetic chucks. It is only within recent years 
in this country, at any rate—that engineers have 
begun to realise how convenient it is to hold iron 
and steel work whilst grinding or light) machining 
by means of magnetic chucks. It is exceeding! 
difficult’ accurately to finish washers, piston rings, 
and similar work unless they are held magnetically, 
and innumerable examples could be given where 
great saving of time has resulted from the use 
these chucks. All the machinist has to do is to plac. 
the work in position and switch on the curren: 
Magnetic chucks, however, are not such simple 
things to make as might be supposed. Firms that 
manufacture them say that at first they met wit! 
many unforeseen difficulties, one being that «i 

















Fig. 27—MAGNETIC CHUCK -FRONT VIEW 


Owing to the 
is switched 


making the windings waterproof. 
heating and cooling when the current 
on and off there is great tendency for water to be 
sucked into the chuck, and special precautions have 
to be adopted to prevent this happening. 

Front and back views of one of the chucks made 
by the Rapid Magnetting Machine Company, Limited, 
are shown in Figs. 27 and 28 respectively. The 
current is led into the chuck through slip rings, to 
be seen in Fig. 28. These chucks are intended for 
holding ball bearings, rings, and similar articles in posi- 
tion whilst grinding. Circular chucks, similar to those 
shown in Figs. 27 and 28, are, of course, used on lathes 
and other rotary machines, but there are several 
other kinds of chucks on the market. Before dealing 
with these, however, reference must. be made to another 
make of cireular chuck for holding work on cylindrical 
grinders, lathes, &e. A chuck of this kind is made 
at Crown Works, Chelmsford, and is shown in Fig. 29. 
In this case, it will be noted, all rubbing contacts 
are totally enclosed, hence the rings and brushes 
are protected from grit and emery powder. Wear 

















Fig. 23—MAGNETIC CHUCK—BACK VIEW 


on these parts is consequently inappreciable and 
chances of short-circuits eliminated. A short length 
of tubing fixed to the stationary part of the chuck 
carries the leads which convey the current to the 
slip rings. 

On the lelt of Fig. 29 a special switch is shown. 
This is a three-point switch, enabling the current to 
be switched on or off or to be reversed, the object 
of reversing being to remove residual magnetism. 
The design of the pole faces is not always the same. 
The faces of opposite polarity must, of course, be 
separated from one another magnetically, otherwise 
there would be no magnetic pull. The best shape 
for the pole faces depends upon the work a chuck 
has to perform. Standard chucks made at the 
Crown Works, Chelmsford, are fitted with holding 
faces which have been found most suitable for general 
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work. On the left of Fig. 30 the simplest kind of 
holding face is shown. Between the two poles 
white metal is placed, and in this particular instance 
it forms a circle round the inner pole. Obviously 
the intensity of the force across this white metal 
cirele is very great, and a number of thick dises, 


as illustrated, or a single ring covering the white 


inch of chuck surface is a good average value, but 
the pull naturally depends greatly on the material 
held by the chuck. Under ideal conditions a chuck 
could be made to develop a pull of 200 Ib. per square 
inch, but the magnet under these conditions is liable 
to be heated above the safe limit. ven when the 
pull of a chuck magnet is sufficient for ordinary 


of a lower grade material, but the core should always 
possess the best magnetic properties. For a pull 
of 100 lb. per square inch of chuck surface the 
minimum number of ampére turns per inch length 
of magnetic circuit to be wound is 40, but in practice 
it is desirable, in order to secure a good factor of 
safety, to employ 80 ampére turns per inch of magnetic 





























Fig. 23—CHUCK AND SWITCH 


metal can be held with great security. The chuck 
in the centre of Fig. 30 resembles that) shown in 
Nig. 31, but in the former case the white metal is 
carried further down to the centre, so that very small 
rings or sinall discs can be carried. On the right of 
Nig. $1 another arrangement of white metal is 
shown, this design having been found very suit- 
able for chucks that are required to hold very 
thin washers. The chuck shown in Fig. 31 is a large 
chuck of massive design having T slots and movable 
dogsy which prevent the work slipping across the 
face when taking heavy cuts. 

For holding work on surface grinders, planers, &c., 
flat chucks are made, as shown in Fig. 32. Chucks 
of this kind are fitted with three-point switches, as 
used for the rotary chucks, one contact reversing the 
direction of the current so as to remove residual 
magnetism. The chucks are waterproof, and con- 
sequently can be used for dry or wet grinding. In 
fact, if the switch is separately mounted, as is usually 
done, the chuck can be immersed in water. The 
energy consumed by magnetic chucks is not by any 
means great. A 6}in. chuck, as shown in Fig. 30, 
requires only 25 watts, an 84in. chuck 45 watts, a 
104in. chuck 70 watts, and a 12}in. chuck 100 watts. 

















Pig. 31—-CHUCK WITH MOVABLE DOGS 


The weights are 26 Ib., 54 1b., 75 1b., and 104 Ib. 
respectively. The following table gives the dimen- 
sions, weights, and energy consumptions for seven 
flat chucks made at the Crown Works, Chelmsford. 


Overall. dimensions Watts Approximate 
of face. required, weight. 
103in. x 44in. . aces Oe” od. nab ck eee 
I(in, x 61n. BS Ss: SOF 5 Se 50 
or Re ee 45 ah Sass 70 
ORs MAAN. Boos isc bs eee eee: a) 
20in. x 7&in. ash ate re 120 
263in. x Shin, . : | ne oa ee 
Wey, KRY ede) Le RO oi last’ ew 


For finishing taper work chucks are made at the 
Crown Works, Chelmsford, to swivel lengthways on 
a base—see Fig. 33. After the chuck has been 
adjusted the nuts at the side are tightened, thus 
making the chuck secure. The switch in this case, 
it will be noted, is attached to the side of the chuck. 
These chucks can also be constructed to swivel side- 


Ways, or, if necessary, to swivel lengthways and | 


sideways, so that any form of work can be dealt 
with. Chucks are also made with the faces set 
permanently at an angle. 

On the design of magnetic chucks very little has | 
been written. In a recent issue of the American | 
Machinist, however, Mr. C. E. Clewell, assistant 
professor of electrical engineering at the University 
of Pennsylvania, gives in an illustrated article a 
few hints which may help those who desire to make 
these appliances, and from the article we borrow 
the following notes :—A pull of 100 Ib. per square 


Fig. 30—-CHUCKS FOR SMALL DISCS AND RINGS 


purposes it may be desirable to provide mechanical 
supports to enable the work to withstand the force 
exerted on it by the cutting tool. This, however, 
should not impair the usefulness or simplicity of 
the device, since the supports may be arranged so 
that each piece of work may be placed against the 


circuit, thus allowing a good margin for the reluctance 
introduced by the space between the work and the 
chuck. This space seems at first sight inappreciable, 
but owing to uneven surfaces or to the presence of 
dust, &c., it frequently happens that that is not so, 
and it is therefore advisable to provide a good 




















Fig. 32—FLAT CHUCK 


chuck face rapidly, held firmly by the magnet, and 
prevented from turning by the supports. The 
ability of any chuck to hold the work in place depends 
to some extent on the size of the work. 
articles to be held are very thin, the force of attraction 


If the | 


magnetising force which will hold the work firmly 
under the most adverse conditions. Moreover, a 
large factor of safety is also necessary on account of 
the different. kinds of materials that a chuck may be 
called upon to hold. If the mean length of the 

















Fig. 33-CHUCK FOR TAPER WORK 


may be so small that an additional fixing device is 
needed. The best iron to use for a chuck is wrought 
or Swedish iron. When a casting is used it should 
consist of the best grade of dynamo steel. 

The frame of the magnet may sometimes be made 


magnetic circuit is 6in., the total ampére turns 
required would be 80 x 6 = 480. 

The next step is to find the resistance of the wire. 
The resistance in ohms per foot is obtained roughly 
by dividing the voltage of the circuit by the total 
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ampére turns and also by one-twelfth of the average 
length in inches of all the turns in the coil. Hence, 
if the voltage is 110, this value should first be divided 
by 480, which gives . 229, andif the average turn length 
is 6in., one-twelfth of 6in. will be .5ft. Thus the 
ohms per foot of wire will be .229 divided by .5, 
or .458. From a wire table the size of the wire 
can then be found. The next step is to ascertain 
how many turns of wire can be placed in the available 
winding area, by comparing this area with the cross- 
sectional area of the given wire in the table. The 
total length of wire may then be taken as the mean 
length of a turn, multiplied by the number of turns 
which the winding space will accommodate. 

The total resistance of the winding is, then, equal 
to the ohms per foot multiplied by the number of 
feet in the total length of the coil. The current 
that will flow through the winding is, of course, 
found by dividing the applied pressure by the resist- 
ance. The total number of turns multiplied by this 
current must, in order to obtain a pull of at least 
100 lb. per square inch, equal about 80 times, the mean 
length in inches of the magnetic circuit. There is 
one more important check in this calculation which 
will determine whether the heat developed by the 
current and the resistance of the wire can be radiated 
rapidly enough to prevent an undue rise of tempera- 
ture. The total resistance of the coil should equal 
the square of the voltage, divided by one-half the 
total surface of the coil in square inches. Obviously, 
if the resistance does not equal this value, a new 
size of wire must be selected. The coil should be 
thoroughly baked and covered with plain linen tape 
and then filled with melting compound or dipped in 
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Fig. 34—SCRAP TESTER 


clear insulating compound and thoroughly baked. 
It is important to dry out the coil thoroughly before 
it is dipped into the varnish or compound. 

Before the plain linen tape is applied the coil should 
be covered with oil muslin tape, or this may be placed 
round the outside of the coil after the tape has been 
put on and after the coil has been dipped. The oiled 
muslin adds additional insulation and _ prevents 
breakdown between the coil and the frame. Further- 
more, when good contact is made between the coil 
and the iron and the coil is properly insulated, the 
heat is radiated through the iron and steel frame so 
rapidly that .7 to .8 watt per square inch of super- 
ficial radiating surface may be allowed. The fore- 
going notes, it is stated, are for rough magnetic 
calculations, and should be relied on only as a starting- 
point for such work. 

The amount of heat generated in a magnet winding, 
embedded as it is in the frame of the chuck, must, 
as previously stated, be radiated fast enough to 
prevent an undue rise of temperature. The import- 
ance of this is shown by some recent tests. Cotton- 
covered wire, when heated up to 149 deg. Cent. 
(300 deg. Fah.) was found after a time to have its 
insulation so charred as to be useless. At 199 deg. 
Cent. (390 deg. Fah.) it began after 20 seconds to 
smoke. By experience it has been found that a 
coil of ordinary dimensions can be left in circuit 
continuously if the power supplied to it does not 
exceed half a watt per square inch of superficial 
radiating surface, and it is on this basis that the rule 
given above has been drawn up. It is important 
to determine the winding volume carefully and to 
avoid as far as possible the insertion of paper into 
the winding, unless the space occupied by the paper 
is previously taken into account. When the coil is 
being wound the tension on the wire should be kept 
constant, and it should not be great enough to 
stretch the wire. Baked enamel wire has the advan- 
tage of high insulating properties with small insulation 
thickness, and is now widely used for magnet winding. 

In a general way it is advisable to design a winding 
so that it may be left in circuit continuously without 
overheating, although such a magnet must be larger 
than one wound for intermittent use. Where the 
working pressures are 110 and 220 volts, the resistance 
of a magnet winding will ordinarily vary from several 
hundred ohms in the case of large magnets to several 
thousand ohms in the case of small magnets. 

There are various other electro-magnetic appliances 
that are very useful in workshops. For instance, a scrap 
tester is supplied by the Rapid Magnetting Machine 
Company which is useful in works possessing a brass 





foundry. With the aid of this little appliance— 
see Fig. 34—it is possible to detect whether scrap 
brass contains iron. By placing a specimen in front 
of the tester it is at once evident if a pull is felt that 
iron is present. It will not detect minute particles 
of iron, but pieces that would prove injurious to the 
brass casting are traced very readily. Such things 
as oil lamp burners, for instance, often contain iron 
that cannot be seen, and in the absence of a scrap 
tester might be passed and melted. These scrap 
testers, like the firm’s magnetic separators, are wound 
for all standard voltages. 








MACHINERY FOR THE PRODUCTION OF 
PROJECTILES. 
No. I. 

As recently as a few months ago the factories in 
these islands engaged upon the production of pro- 
jectiles was extremely limited, and probably did not 
exceed in number the fingers on the two hands. The 
enormous demands of our own forces on land and 
sea, together with the requirements of our Allies, 
have, however, been the means of concentrating the 
resources of most of our leading engineering work- 
shops on the production of shells and other munitions 
of war. As our readers are well aware, Mr. Lloyd 
George has been appointed Minister of Munitions 
in the Coalition Cabinet, and powerful committees 
have been formed in the chief engineering centres 
to assist the Government in organising our resources 
to the best advantage. Machine tool makers are 
striving to the utmost of their capacity to provide 
the tools which are necessary for increasing the output 
of ammunition and other implements of warfare in 
order that the war may be brought to a satisfactory 
conclusion with as little loss of life to our forces as 
possible, and at the earliest possible moment. The 
nature of the task may be gathered from the enormous 
expenditure of projectiles which has already taken 


the high degree of finish necessary for this class of 
work involves the employment of machines capable 
of producing work with the finest possible limits of 
error, 

When new machinery is being put down for jhe 
manufacture of projectiles two essential points haye 
to be considered. In works where floor space is abund. 
ant and labour easy to obtain it may be decided to 
put down a plant comprising a number of machine. 
of a simple kind, each being designed to carry 
one operation only, the shells being passed on fr: 
tool to tool until the whole of the processes are ¢))). 
pleted. In plants of this kind the machines may }\0t 
be of very much general service after their work. 
ammunition manufacture has been finished. \), 
alternative method to adopt where space is limit qd 
and men few is to put down a plant comprising t«..!. 
of high productive capacity consisting of capstan cr 
combination turret lathes with the necessary engi:ic 
lathes. Such a plant possesses the advantages «} 
requiring less floor space and fewer operators, «i 
when the requirements of the war have been met \;|! 
still be available for ordinary manufacturing purpos. 

As most of our readers are aware, a complete shri), 
nel cartridge comprises several parts, the manufact wi). 
of which necessitates many delicate operations. Thi 
is the brass case which contains the detonating devi 
and the propulsive charge. Then there is the proje: 
tile, which consists of a forged steel shell containins 
the bullets and charge of bursting material. Into t}i. 
nose of the steel shell is screwed a time and yx 
cussion fuse, which can be set so as to cause the shiv |! 
to burst at some predetermined point in its flight. 
The flame from this fuse, to explode the burstin, 
charge, is conducted by means of a powder train an 
tube filled with powder pellets to a powder pocket 
The high-explosive shell, in addition to having « 
combination fuse, has a head which bursts and flie- 
into small particles when it strikes an object. 

There are several different methods of forging the 
shell cases in hydraulic and power presses, and the 




















Fig. 1—MACHINE FOR BORING H.E. SHELLS 


place in one or two of the chief engagements on the 
Continent. For instance, it has been estimated that 
the number of shells fired during the British attack 
at Neuve Chapelle in the course of a few days was 
equal to the total of such projectiles used during the 
whole of the Boer War, while the Germans are 
reported recently to have fired the amazing total of 
700,000 shells into the Russians in four hours. What 
this means in the shape of work in our factories may 
be gathered from the fact that a turret lathe can only 
produce on an average some twenty shells of about 
3in. <iiameter in a working day. 

In most engineering works it has been necessary 
to adapt existing machinery to the requirements of 
the fighting forces, chiefly on account of the expense 
of providing new tools, and the delay which would 
necessarily be entailed in obtaining them. An enor- 
mous amount of new plant, specially designed for 
this purpose, has, however, been brought into being, 
chiefly in connection with machines for turning and 
boring shells with the greatest possible accuracy and 
speed. Moreover, the design of the shells is subject 
to certain variations. Shrapnel have the fuse at the 
point, and, as arule, have a solid base. High explo- 
sive shell, on the other hand, have a solid nose and 
a small hole at the base, which is screwed to take the 
fuse. The nose is generally made by closing in the 
casing by hydraulic pressing after the interior has 
been bored. We do not propose to enter into the 
details of these differences at the present time, but 
they must be borne in mind when reading the fol- 
lowing descriptions. 

Broadly, it may be said that shells are divisible 
into two principal kinds, 7.e., shrapnel and_high- 
explosive, and the cases—except in the smaller 
calibres, which are made from steel bars—are forgings, 
made from very high-tensile steel which is extremely 
tough and difficult to machine. Although the forging 
process can be carried out with considerable accuracy, 


Fig. 2—PLUG TURNING MACHINE 


most efficient modus operandi seems to be to rough- 
forge the case and leave the finishing to the machine 
tool department. Whether or not it pays to put down 
new and special machinery for these processes 
depends, of course, on the number of shells to be 
produced and the price paid for them. It will be 
quite evident from the descriptions of the plant which 
we are about to give that the demand for new tools 
for this class of work has met with a ready response 
on the part of machine tool makers, and that firms 
taking up this class of work on a large scale have a 
number of designs to select from. 

Figs. 3 and 5 represent two lathes made by Craven 
Bros. (Manchester), Limited, of Reddish, near Stock- 
port, for the production of high-explosive Lyddite 
shells for large guns. Fig. 3 shows the 16}in. centre 
lathe which has been specially designed for turning 
the nose and body.. As will be observed, it has two 
carriages, the one nearer the face plate being arranged 
with a strong compound slide rest for turning the 
parallel body part and the other with,a special tool 
holder and radius slide for turning the curved nose 
end of the shell without the use of guides or formers. 
The lathe is very strongly built and powerfully geared, 
and is provided with a lubricating pump forcing a 
copious supply of liquid to the points of the cutting 
tools so that. work of a heavy character can be done 
with rapidity. A feature of importance will be 
noticed in connection with the bed, which has three 
flat shears. The carriages, which are independent, 
slide upon the front pair and will pass partly in front 
of the headstocks, so that the tools can be brought 
up close to the ends of the work. The face plate is 
built with T slots to carry four massive steel jaws 
and adjusting serews for driving the work, the face 
plate and face-plate gear being bolted direct to a 
large flange on the main spindle, thus reducing 
torsional stress on the spindle. The lathe is driven 
by a four-speed cone carried on a strong base-plate 
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firmly attached to the end of the bed. The loose head- 
stock is provided with a spindle of large diameter, 


which is set up by means of a screw and hand wheel, | 


a boss and lever being provided for the final adjust- 
ment. To prevent any slip when setting up, a rack 
is provided in the bed, with which a paw! on the under- 
ide of the loose headstock engages. 

The lathe portrayed in Fig. 5 has 15}in. centres, 
and is specially designed for finishing the interior 


for threading. The second-operation machines are 
for turning the remaining portion of the outside of 
the shell, grooving, undercutting and wave-forming. 
These machines are similar in design, with the excep- 
tion that the back portion of the bed is arranged to 
support a slide which carries a vertical turret. This 
is fitted with two slides, one to carry the recessing and 
undercutting tool and the other the wave-forming 
tool. The turret is arranged so that the waving 
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Fig. 7—HEADSTOCK OF GREENWOOD AND BATLEY LATHE 


of high-explosive shells. It will be noted that in 
this case the headstock is cast in one with the bed. 
It is of substantial design, and is fitted with a spindle 
of large diameter and four-jaw chuck, the end pressure 
on the spindle being taken on a ball-thrust bearing. 
The carriage is of suitable proportions, and is fitted 
with an extra strong compound slide rest, the top 
slide being fitted with caps and bolts and bored out 
to take a tool post. It is self-acting by means of a 
steel screw along the centre of the bed, and chere are 

















Fig. 8—SHELL PRODUCED ON G. AND B. LATHE 


three changes of positive self-acting feed gear. The 
bottom slide is made to follow a former plate to give 
the correct shape to the chamber of the shell. 

A special plant for the production of 18-pounder 
and 9. This plant 


shells is shown in Figs. 1, 2 
has been designed end made by Kendall and 
Gent, Limited, Manchester. The machines are all 


of the single operation type, and are grouped in 
batches of six on one bed. They are driven by one 


pair of fast-and-loose pulleys through a common 


which is operated from the spindle by means of a 
cam—only comes into operation when the right tool 
is presented to the work. The third operation, 
which is performed after the shell has been weighed, 
consists in facing off the base of the shell to length 
and recessing it to size ready for threading for the 
base plug. The machines for this operation are 
similar to the No. 2 operation machines, except that 
they have no turret for grooving and wave-forming. 
The fourth operation consists in tapping the nose of 
the shell. The machines have only a hand feed, 
and the two taps are carried in a friction holder with 
a positive reverse. Lubrication for the taps is pro- 
vided, and the speed of tapping is about 12ft. per 
minute. We are informed that this method of thread- 
cutting has proved quite satisfactory. The fifth 
operation consists in tapping the base of the shell, 
screwing in and spinning the plug, and the machine 
used is similar to that for the fourth operation, with 
the exception that the tools are different. The sixth 
operation is to end up and round the corner of the 
base of the shell and the machines are provided with 
a self-acting feed. The seventh operation is the 
formation of the copper band which encircles the 
shell. This is done on a machine specially designed 
for the purpose, and each unit is capable of machining 
sixty bands per hour, including the chucking. The 
plugs are dealt with separately on the small machine 
with a turret rest—shown in Fig. 2. They are after- 
wards screwed on standard Kendall and Gent screw- 
ing machines. The time given for machining an 
18-pounder shell complete from the solid by means 
of these machines is said to be about forty minutes. 
Fig. 18, p. 580, represents a 9in. single-pulley hexagon 


three levers in front of the headstock, a speed plate 
being provided to show the operator the various 
positions to give the correct combination of gears 
for the desired speeds. The gearing is lubricated fro 
an oil well formed in the base of the headstock, the 
level of the oil being visible from the front, and special 
provision is made for lubricating the driving shafts, 
By interposing breaking pins between the driving 
pulley and a steel plate keyed to the end of the first 
motion shaft in the headstock, breakage of vital parts 
of the machine in case of accident is avoided. Thea 
hollow spindle is a high-grade steel forging running 
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Fig. 10—ASQUITH’S DRILL FOR SHELL CASES 


in phosphor bronze, ring-oiled bearings, and has a 
ball-thrust bearing of large diameter. The front 
end of the spindle is flanged for the attachment of 
chucks. The feed variations are obtained from a 
change feed gear box positively driven from the 
spindle by a single train of gears. Eight changes of 
feed are obtainable without the use of loose change 
wheels. The power feed of the hexagon and square 
turrets is driven from the same source, and may be 
engaged either independently or in unison, so that 
boring by the hexagon turret may proceed while 
turning or facing is being done simultaneously by tools 
in the square turret. In the case of the hexagon 
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Fig. 9—-KENDAL AND GENT’S PLANT FOR MACHINING 18 lb. SHELLS 


driving shaft, each machine being equipped for 
independent starting and stopping by means of a 
friction clutch. Two rates of feed are provided through 
the medium of a feed box fixed on the side of the 
machine, the fine feed automatically coming into 
operation at a predetermined point for finishing the 
nose to the correct contour. The first-operation 
machine turns the outside of the shell two-thirds of 
its length, rough bores and finishes the shell inside, 
and roughs and finishes the nose of the shell ready 


lathe with all-gear headstock, which the firm of Green- 
wood and Batley, Limited, Leeds, has recently designed. 
Fig. 7 represents an interior view of the headstock ; 
Fig. 19 a view of the lathe showing operations on the 
base of a shell ; and Fig. 8 shows the finished shell- 

casing and cap. In this lathe twelve spindle speeds 
from 10 to 150 per minute are provided by means of 
a combination of friction clutches and sliding gears 
in the headstock. These changes, together with the 
operations of starting and stopping, are obtained by 


turret, these eight changes are multiplied by a double 
gear change in the apron. The turret is clamped 
solidly to its seating by an annular clamp working 
on the extreme edge of the turret base and on a 
fine-threaded screw on the periphery of the circular 
turret seating. There are separate and independently 
adjustable stops for each turret face, and the stops 
operate automatically in unison with the movement 
of the turret. The connection between the feed 
change gear box and the feed shaft is made through a 
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friction device, the main object of which is to permit | is indexed and located in the four positions by a/ shell, or the slide can be arranged with a roller to 


of greater accuracy and uniformity in the operation 


| steel spring plunger. The cross slide is capable of 


work in a grooved plate at the back of the lathe, in 


of the stops than usual. This friction driving mechan- | being used close under the spindle when operating | which case the shape of the groove will correspond 


ism has a power capacity which may be adjusted to | on short or shallow work, and the cross-feed screw | with that of the shell nose. 


In this way, while one 


any ordinary requirements and equal to the demand | carries an adjustable index disc for accurate setting. | tool is engaged on turning the parallel part travelling 


made by several tools cutting simultaneously. In 


| Eight feed changes are available, both to the longi- 


towards the chuck, the second tool is turning the 


operation the feed of the tools continues until the | tudinal and traverse motions, and the feed gears in| point whilst travelling towards the loose headstock. 
position for which the stops have been set is reached, | the apron are interlocked, so that the action of putting | Fig. 4 shows an 8}in. centre lathe by the same 
when the pressure against the fixed stops causes the | one into operation automatically disengages the other,! makers for finishing the points of shells up to 8in. 
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Fig. 11—JONES AND SHIPMAN DRILL PRESS FOR SCREWING NOSES OF PROJECTILES 


frictional surfaces to slip and arresting the feed, 
which is then disengaged by dropping the worm on 
the feed shaft. An alarm is fitted which warns the 
operator as soon as the stop is reached. 

The mounting and locking of the turret, together 
with the gibbing of the saddle to the vees of the 
bed, give rigidity to the whole. The turret is solidly 
clamped to its seating by an annular clamp working 
on the extreme edge of the turret base and on a fine- 



































Fig. 13—CLAMP FOR DRILL PRESS 


threaded screw on the periphery of the circular 
seating. The saddle has a long bearing surface on 
the vees of the bed, and since the alignment of the 
headstock is derived from the front V the alignment 
of the spindle with the saddle is assured. The saddle 
is gibbed to the outer edges of the bed, both at the 
front and rear, and may be clamped in any position. 

The square turret accommodates four tools, and 
independently adjustable stops are provided for the 
accurate duplication of lengths and diameters. It 








whilst the movement of the lower lever on the apron 
operates a dropping worm and disengages either 
motion by hand. Either internal or external threads 
may be cut by the chasing saddle, and eight different 
pitches are available without the use of loose change 
wheels. The handle in front of the saddle effects the 
engagement and disengagement of the nut for thread 
cutting. A quick withdraw mechanism is incorporated 
with this arrangement, so that one movement dis- 
engages the nut and withdraws the threading tool 
' from its cutting position. In the same way when the 
nut is engaged for the succeeding cut, the tool is 
returned and is fed in to the required extent by the 
cross-feed screw. This lathe has 9in. centres, a maxi- 
mum swing over the bed of 183in., maximum swing 
over the cross slide of 11}in. and a 33in. hole through 
the spindle. 

Fig. 10, p. 580, shows another lathe built specially by 
Greenwood and Batley, Limited. for boring large shells. 
The fixed headstock has a forged mild steel spindle 
revolving in hard gun-metal bushes, with the back neck 
collared to receive the end thrust. The spindle nose 
is screwed and fitted with a face-plate, to which is 
secured a long hollow boss chuck with a mild steel 
hoop and four steel set screws. The outer end of 
this chuck revolves in a gun-metal bushed stay. The 
lathe is driven by means of a 30 horse-power variable- 


speed electric motor, which transmits power to the | 


spindle by two lines of machine-cut steel wheels. 
The loose headstock has a rectangular forged steel 
spindle, with quick adjustment by hand and variable 
self-acting feed motion by means of a rack and 
pinion. A locking pawl and rack are provided to 
prevent the headstock slipping while boring. The 
following are the leading particulars of this lathe :— 
Height of centres, 15in.; front neck, diameter 9in., 
length 10in.; speed of motor, 500 to 1500 revolutions 
per minute ; speed of work, 15, 20, 25, 30, 40 and 50 
revolutions per minute; self-acting traverse, cuts 
per inch, 40, 60, 120 and 180. 

Fig. 6, p. 573, shows a 17}in. centre shell-turning 
lathe made by John Lang and Sons, Johnstone, for 
| rough turning or finish turning the largest shells. It 
will be observed that the fast headstock is arranged 
with cone steps of large diameter and high reduction 
of gearing to suit heavy cutting on shell steel, the 
last reduction being by means of a pinion meshing 
with a steel gear ring fixed to the outside of the 
chuck. The bed is provided with two saddles, 
each having a set of slides. The saddle and slides 
nearer to the chuck are for operating on the parallel 
part of the shell, while the saddle and slides nearer 
to the loose head are for turning the nose of the shell. 
On the latter set of slides will be noticed an extra 
slide between the tool slide and the saddle. This 
extra slide is connected to an arrangement at the 
back of the lathe for forming the nose of the shell, 
either by a link having two holes with centres the 
same distance apart as the radius of the nose of the 
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Fig. 12—DRILL WITH CENTERING ATTACHMENT 











Swain Sc 


diameter. This lathe is provided with Lang’s well- 
known variable-speed drive, which enables the 
speed of the lathe to be increased or decreased as the 


| tool moves round the nose, according to the direction 


in which the tool is travelling. The makers claim 
that this arrangement permits a shell nose to be 
finished in half the time occupied on a constant -speed 
lathe. Another feature of this lathe is the radius bar 
arrangement at the back. This bar is connected to 
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Fig. 14-MANDRILLS FOR CENTERING ATTACHMENT 


the extra forming slide on the saddle and controls 
the tool as the saddle travels along the bed. 

The claims of the drilling machine should not be 
overlooked. An Asquith machine, specially con- 
structed for shell work, is shown in Fig. 10, p. 574. It 
is being used extensively for 15 and 18-pounder shells 
of both shrapnel and high-explosive patterns. For 
this class of work it has been built on very strong lines. 
It is belt-driven and has two speed changes through 
gearing and two rates of self-acting feed to the 
spindle, in addition to slow hand feed and quick hand 
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adjustment. There is also provided an automatic 
trip motion for stopping the self-acting feed at any 
predetermined depth. The vertical traverse of the 
spindle is 12in. The drill or bar is guided by means 
of a hardened steel bush let into a special bracket 
bolted to the frame, on which it has a variable adjust- 
ment of 3in. The shell bodies are mounted in the 
special fixture shown and are locked firmly in position 
by bolts through split lugs. As each body is finished 
the fixture is moved along the base and another body 
is brought into position under the tool. As this 
operation can be performed while the machine is 
running no time need be lost in making ready. The 
machine is easy to manipulate and can be adapted 
for facing or tapping if desired. 

Fig. 11 shows a 27in. vertical drilling and tapping 


for 18-pounder shells. 
designed to swing round the fulerum pin G. The 
shell to be centred is dropped on to the mandril A, 


| B is a sliding taper bush to fit the back end of the 
shell and C is a compression spring. The shell, when 
| located, is swung under the centre of the drill, the 
| base of the fixture coming up against the stop H and 
| being rotated by means of the handles D. The pointer 
E is adjustable endwise and vertically on the machine 

| column to indicate the amount of error, if any, in 
| the forging before centring. Similar centring 
attachments for larger shells are made for the 20in. 

| drills. In Fig. 14 the mandrils for 18-pounder, 
'4.5in. and din. shells are shown dimensioned. In 
Fig. 15 are given three 

views of a jig devised by 





Messrs. Jones and Shipman 
for drilling and tapping the 











small holes in the noses of 


the two-spindle sensitive 
drilling machine. The jig 
is composed of a cast iren 





frame with a V-shaped 
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cradle in which the shell 

is clipped. The exact posi- 
sg! tion for the nose is located 
if 8202 by the adjustable steel 
face-plate and the screw 
the back latch-plate. 
The hole is then drilled 
under one spindle of the 
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Fig. 15—JONES AND SHIPMAN DRILLING JIG 


machine made by A. A. Jones and Shipman, Limited, 
Leicester, and specially adapted for screwing the 
noses of projectiles from about 4in. to 6in. in diameter. 
In place of the usual table and table bracket there is 
provided a special arrangement by which the shells 
are dropped into a locating face-plate attached to 
the pedestal on the base. A bracket arranged to 
slide vertically on the column carries a clamping 
device with the front half hinged to admit the shell. 
This clamping device is provided with pairs of half- 
adapter bushes to conform to the shape of the shells. 
The machine has been designed for the heavy duty 
such as is encountered in tapping 2in. and 2}in. 
holes with 14 threads to the inch. The back gear 
pinions, clutches, driving bevel, automatic feed gears, 
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Jig For Fuse Socket. 
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Fig. 16—DRILLING JIG 
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Swain Sc 


and worm are all of steel, hardened where necessary. 
The top horizontal shaft is hollow to allow of internal 
lubrication, and the long rack bush or quill in which 
the spindle revolves is also provided with internal 
lubrication. It has a steel rack. The ordinary 
bearings are of gun-metal of the self-oiling type. The 
sliding head is rapidly and easily raised or lowered 
by means of a reversible steel ratchet lever, and, like 
the spindle, is counterbalanced by a weight hung 
inside the column and carried by roller chains. 
Fig. 13 shows a quick-acting clamp, which this firm 
has designed for handling small shells, particularly 
18-pounders and shrapnel, and placing them under 
the drill. This attachment is fixed to the standard 
table and is quickly and easily operated. Fig. 12 


is a drawing of Messrs. Jones and Shipman’s 16in. 


Plate turaing Vine Scres machine through the 

—— ——- pak Adjustmen bushing. The jig is next 
Cleal = Leal) a traversed bodily along the 
Stops Te, groove of the table until 


it comes against the 
stops locating it under the 
second spindle. The latch- 
plate carrying the drill bushing is then thrown back 
and the hole tapped. Fig. 16 shows a jig by the 
same makers for drilling and tapping the small holes 
in the brass fuse sockets for 18-pounder shells on the 
two-spindle drilling machine. The operations are 
similar to those in the last-mentioned case except 
that the fuse socket is placed on an expanding arbor, 
opened by means of the removable tommy bar and 
located in the same way against an adjustable steel 
face-plate. 








THE DENNIS SUBSIDY LORRY. 
No. I. 

In all matters relating to motor transport the 
inilitary point of view must take precedence for the 
moment, but peace will come sooner or later, and 
with it presumably a somewhat sudden cessation in 
the demand for military supplies and a period of 
anxiety on the part of manufacturers of lorries, 
among other things, as to the disposal of an output 
swelled, as it will have been, by the present abnormal 


18-pounder shell cases ow 


which is formed to suit the inside of the shell nose. | 


sensitive drill fitted with a centering jig attachment | last year. Under it, if the civilian owner of a lorry 
The base of the fixture F is | agrees to have embodied in the construction of his 


vehicle certain features which are desirable from a 
military standpoint, but which in no wise interfere 
with its utility for commercial purposes, and allows 


| the vehicle to be inspected every six months by an 


official of the War-oftice, he not only obtains grant, 
amounting in all to from £110 to £120, but on the 
outbreak of war is paid a pre-arranged price for 
his lorry, depending on the length of time whic), 
it has been im service and not upon whatever figur: 
the Government requisitioner might like to award 
Thus not only is the owner assured of a fair—eve, 
generous—price, but he obtains a report every sis 
months to show that his vehicles are being properl 
looked after and driven by his staff. The advantay: 

to the taxpayer are obvious, and yet the bargai: 
seems to be so favourable to the owner that it is wort), 
while looking into the regulations carefully to see jj 
he has not got to pay for the advantage in sony 
indirect way. A careful study of these regulation 
indicates that in only one essential feature of design, 
is the liberty of the designer interfered with —a chai) 
drive is barred on any vehicle which is to earn tli 
subsidy. The reason for this is a military one. On 
active service the work which a lorry has to do ji 

very severe on wheels and tires, and the wheel 
must therefore be able to be removed and _ re 
placed in the least possible time. In a gear-driven 
vehicle the wheel may be taken off by the removal 
of a few nuts. It is equally simple to replace it. In 
a chain-driven vehicle there are difficulties in connec- 
tion with worn chain wheels and stretched chains to 
be allowed for. On the score of ease of replacement 
of the back wheels gear drive is therefore called for. 
This does not matter in the least to the owner; in 
fact, he gains the same advantages as the military 
man does, though they may not be of quite the same 
value to him. The worst*that he has to suffer is the 
sacrifice of some personal predilection in favour of 
the chain derived perhaps from lengthy and satis- 
factory experience with this form of drive. 

This insistence on a gear drive is the only really 
important point in the contrast of a subsidy lorry 
which may fail to commend itself to the civilian 
owner unless he attaches more importance to a low 
platform than to the advantages of a large wheel 
diameter and ample ground clearance. All the other 
items in the regulations are only such as tend to 
improve the minor details of the design in such features 
as accessibility, standardisation, cleanliness, &c. 
For instance, big inspection doors must be fitted in 
the crank case; the radiator has to be carried in 
trunnions to facilitate interchangeability, and _ it 
must not be of the honeycomb type, but of the vertical 


straight gilled tube type, as being more easy to 
repair temporarily ; the axle bushes must be of a 
standard size to facilitate renewals, though the 


tolerances allowed are somewhat on the big side. 
Then the control levers have to be arranged on ua 
standard plan so that a driver can take over one 
vehicle, without any = difficulty, after handling 
another; this is of particular value to the civilian 
owner with a big fleet consisting of vehicles con- 

















Fig. 14—BACK AXLE AND CASING 


and insatiable requirements of the war. Terrible 
difficulties would undoubtedly arise if the vehicles 
which now have to be built to meet service require- 
ments—which almost alone form the output to-day 
and for which manufacturers must hold large reserves 
of raw material and stores—were inherently unsuit- 
able for other than military purposes. 


gave very full consideration when drawing up the 
regulations governing its subsidy scheme for times 
of peace and which apply, we believe, to all vehicles 
now being constructed for the War-office. It will be 
remembered that the object of the scheme was to 
put the Government, on the outbreak of war, not 
then foreseen, in possession of an adequate number 
of mechanical transport vehicles of a more or less 


standard pattern, without involving the taxpayer | 
| central part of the casing—see Fig. 1 in the Supple- 


in enormous expense by the direct purchase of large 
fleets which would have been comparatively idle 
during peace time, but. which would nevertheless 


have needed periodic replacement solely by reason of | 
' on each side as far as the spring pad block—another 


their becoming obsolete. With these considerations 
in mind the Mechanical Transport Committee drew 
up a subsidy scheme, which was put into final form 


This is a/| 
point to which the Mechanical Transport Committee | 
| do by describing an actual lorry built to conform 


structed by different makers. Altogether then, it 
will be seen that the civilian owner has everything 
to gain and nothing to lose by buying a vehicle built 
to earn the subsidy, and there is no hidden trap 
behind the excellent bargain which is offered him. 
We can now best see what sort of vehicle is pro- 
duced when the War-office regulations are tackled 
by a manufacturer of experience. This we can best 


| with the regulations, and we propose to deal with 


| that made by Dennis Brothers, Limited, of Guildford ; 


but we must pojnt out, in the first place, that it is 
the only worm-driven vehicle which has as yet passed 
the official War-office tests imposed prior to the war. 

We will take the back axle first as being one of the 
most important parts and one in which we come 
immediately to points of interest in design. The 


ment and Fig. 14 on this page—which is a well-ribbed 
steel casting, strong enough to support the weight 
of the vehicle and to withstand road shocks, extends 


casting, to which it is bolted—but the extension for 


'the axle proper is formed by a plain hardened steel 
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tube A pressed into the casing under a load of about 
15 tons; a couple of set screws are fitted to lock it 
in position, but seem hardly necessary, as the wheel 
runs on a floating bronze sleeve well supplied with 
oil holes, and it would require a very serious “ seize ”’ 
to put any torque on the tube, though there may be 
some tendency to pull it out under certain running 
conditions. This really makes a very nice method of 
construction, as the central casing is not too big, 
the axles are a plain machined-all-over job, easy to 
turn out to gauge in quantities, the junction between 
the two is a strong and cheap one and a good surface 
is provided for the bush, while the whole axle con- 
struction is light and stiff. The upper central part 
of the casing is closed in by a big circular cover on 
which are mounted the worm and the worm wheel 
with the necessary ball bearings and thrusts as shown 
in Fig. 1. By this arrangement these two important 
parts can be carefully fitted together on the bench 
and when inserted in the casing require no further 
adjustment. The propeller shaft is castellated on 
the after end and, as shown in Fig. 4, simply slides 
into a splined muff coupling on the worm shaft. The 
universal joint on the forward end of the shaft is 


and the universal joint on the propeller shaft, to slide 
out the two live axles and the propeller shaft, and 
the whole of the worm gear can be lifted out for 
inspection or repair. The L.G.O.C. has a similar 
arrangement in its “B’” type omnibus, which, 
owing to its accessibility, allows of a very close watch 
being kept on the condition of things inside the 
casing. A leather cup washer is fitted in the axle 
tube to prevent oil from running out and: getting on 
the brakes, while a similar cup washer is fitted on the 
propeller shaft at the mouth of the torque tube to 
prevent the worm forcing the lubricant away in that 
direction. The Dennis worm is of the parallel type, 
and, we understand, stood the very severe War- 
office tests so well that no difference could be detected 
in its appearance before and after the trials. 

A great deal has been written lately about the 
difficulty of getting steel castings for motor car work 
in this country since the war broke out, and it is 
therefore satisfactory to note that these back axle 
casings are made in England, as also are the cast 
steel wheels—one of which is shown in Fig. 2. We 
learn with satisfaction that the home-made castings 
are now just as sound as the foreign castings, though 


for spined work, but it is obviously much the best 
way of treating the question, and it only goes to show 
the care that has been taken with the design of the 
vehicle as a whole. The spindle is of considerable 
length to enable the brake gear to clear the frame and 


| springs, but the ample dimensions allowed, together 


with the double bearings—which are fitted as shown 
in Fig. 2—preclude anything but favourable com- 
ment. The compensating lever arrangement is shown 
in Fig. 5. All the levers and links for the brake gear 
are an engineer’s job, the pins all being fitted with 
hardened and ground removable bushes and with 
spring washers to prevent rattle. 

Working our way forward, we come to the torque 
tube—shown in Fig. 4 in the Supplements and Figs. 15 
and 16 on this page. It is a fine strong piece with 
solid flanges, the after one being attached to the back 
axle casing cover, and the forward one to the male 
part of a big ground spherical joint, which transmits 
the torque and the thrust. The joint has its own oil 
supply, from a filler on the outside of the frame, 
and a baffle plate inside the torque tube prevents 
the oil running down the tube away from where it 
is wanted. The female portion of this joint is made 














Pig. 15—TORQUE TUBE, REAR END 
















































Fig. 16—TORQUE TUBE, FORWARD END 


carried in a ball bearing in the torque tube. The 
live axles have also splined ends and are pushed in 
through the axle tubes to engage in the sun and planet 
differential gear in the worm wheel. All the details 
are clearly shown in the drawing Fig. 1, but we may 
point out the projection of the oil filler well back into 
an accessible position. The outer end of the live axle 
is also splined to engage the dog, which is bolted to 
the driving wheel hub—see Fig. 2—the drive being 
transmitted, not through the bolts, but through 
steel dowels ; it should be mentioned, however, that 
there is a nut on the end of the axle tube outside the 
hub just to keep the wheel from coming off in case of 
a breakage of the axle. This back axle arrangement 
permits of the carrying out of the War-office regulation 
that “‘ The back axle must be so designed as to allow of 


all the component parts being dismantled in the field | 
| steel faces CC. This cam is well worthy of notice, 


without taking the weight off the hind wheels.” 
Great importance is attached to this condition as, of 
course, no cranes are available in the field and the 


surface of the ground may be such as to render it | 
difficult to use jacks. In the Dennis lorry it is only | 


necessary to take off the nuts on the hubs and on the 
casing cover, to disconnect the torque tube flanges 


they are certainly not so clean and the price is very 
much higher. Plate wheels have been tried, and 
whilst they are cheaper and fairly light, there must 
always be a certain amount of doubt about the rivets 
in such places, especially when tires cannot always 
be renewed directly they are worn down to a certain 
minimum thickness. A lot of more or less minor 
points are shown in Fig. 2, such as the floating sleeve 
for carrying the wheel, the bronze thrust washers on 
each side of the hub, the driving dog on the hub, the 
spring hangers, spring pad block, &c., as well as the 
rear wheel brakes, which are, as is absolutely necessary 
in commercial vehicle work, of very substantial con- 
struction, and which embody a nice piece of design 
in the operating gear. 

The brakes are put on by means of the hardened 
steel cam B—Fig. 2—which works on renewable 


and is shown in detail in Fig. 3. It is stamped 
solid with its spindle, which is of ample size for the 
somewhat heavy load to which it is subjected. The 
outer end of the spindle is splined to take the lever 
instead of having merely a key, which would be very 
liable to shear. It is rather a surprising place to look 














Fig. 17—UNIVERSAL JOINTS BETWEEN GEAR BOX AND CLUTCH 











Fig. 18—LEVERS AND GATE BOX 


adjustable in a very simple manner by an aluminium 
ring, and is carried in a big cast steel cross girder— 
also shown in Figs. 5 and 16. This girder transmits 
the work to the side members of the frame through a 
rubber ring. The attachment of this girder to the 
frame illustrates a special feature adopted by Dennis 
Brothers, Limited, which they apply to all cross 
shafts borne on more than one of the frame members, 
such as the brake shaft, the pedal shaft and so on. 
It is now pretty generally recognised that frames 
of all motor vehicles work somewhat, and that 
trouble is bound to follow any attempt to make them 
rigid. The ends of all these shafts are therefore allowed 
to work, too, and this is effected by mounting the 
bearings in spherical seats—see Fig. 5—so that 
whatever deflection takes place in the frame, the 
shafts will remain free. That this precaution is 
extended even to the pedal shaft shows its value, 
and its effect on the running costs of the vehicle 
must be very considerable. The female portion of 
the spherical joints on these minor shafts has a wide 
slot cut through it. The male portion or ball is 
flattened so that it will just enter the slot, and when 
in position it is rotated through an angle of 90 deg. 
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We come next to the big contracting transmission 
brake hung from the gear box on cast steel levers— 
shown in Fig. 6. The drum is water cooled and the 
supply of water is controlled by the brake pedal. 
Here, again, a good deal of thought has been given 
to the design. The shoes themselves are pivoted at 
A A, and can be adjusted generally by the nut B, 
which is in a nice accessible position, but when this 
adjustment has been made the position of the shoes 
on the pivot can be further regulated—so that one 
end cannot rub on the drum—by means of the little 
stop pins CC and D D. Thus the shoe, however much 
worn, can be set so as to be concentric with the drum 
while the little springs on the stop pins C prevent 
any chatter. 

The gear box shaft is connected to the propeller 
shaft through a fine big ring universal joint, inside 
the torque ball, by splined shafting—as shown in Fig. 4 
—and this brings us to the gear box—Fig. 7. There are 
four speeds, with a direct drive on top, the ratio of 
the other gears being 1.665, 2.735, and 5.18 to 1. 
Only two shafts are employed, and these are of very 
big diameters, and should be stiff enough to stand 
any stresses they may be asked to face, and these 
stresses, with a 5 to 1 ratio, are pretty severe. They 
are severe enough, at any rate, to have led the makers 
to try steel castings for the gear box, but they were 
not found satisfactory simply through casting diffi- 
culties, and the box is now of aluminium of great 
thickness. The top gear direct drive is obtained 
thus :—The clutch shaft carries at its end an extra 
wide pinion, the tops of the teeth of which have been 
turned off beyond the width of the lay shaft spur 
wheel—as shown in Fig. 8, Supplement. This reduced 
portion transmits the drive to the first motion shaft 
through what we should like to call an internal 
toothed wheel, bu which is really a many-toothed 
dog clutch produced in a rather ingenious manner. 
The face of the dise which forms this clutch, and which 
is also the third-speed pinion, has a number of 
countersunk holes drilled in it corresponding to 
the number and the pitch of the teeth on the fixed- 
speed pinion and on a circle corresponding to the 
pitch circle—as shown in Fig. 9. The central portion 
of the disc is then bored out to the depth of the width 
of the reduced portion of the fixed-speed pinion and 
to a diameter which cuts away about a third of the 
circumference of the holes in the face. What is left 
of the teeth of the pinion can then slide into what is 
left of the- holes, and a very efficient dog clutch is 
formed with very little back lash, and one which can 
be engaged in as many different positions as there are 
teeth—twenty in this case. This appears to make a 
very nice working job; the countersink in the holes 
makes the engagement of the pinion very easy. The 
splined shafts are carried on ball and thrust bearings, 
and are made in a novel manner on a vertical hobbing 
machine which should produce absolutely accurate 
work. By this means they should certainly be turned 
out as cheaply as by any milling process. Incidentally, 
we are afraid we cannot quite appreciate the need 
for the thrust washers which are fitted on these shafts 
to meet War-office requirements. Two selector rods 
are used for changing gears, a gate change being 
insisted on by the War-office. We show in Fig. 10, 
Supplement, the means employed for the adjustment 
of the ends of these rods ; it will be seen that the 
faces of the joint are serrated,so that when a one or 
more tooth alteration in length has been made the 
two parts can be very securely locked together. The 
locking gear to keep the gears in is arranged on these 
rods in the form of V notches in the underside in 
which the noses of little spring plungers engage— 
as shown in Fig. 10. 

Between the gear box and the clutch is a pair of 
dumb-bell universal joints—shown in Fig. 11 in the 
Supplement and Fig. 17, page 577. These are very 
nearly, though not absolutely, dust-proof, but such 
a luxury is probably not necessary, as the tendency 
is for the oil to flow outwards, and so push dust out 
and not to encourage it to come in, though the 
dimensions and surfaces of the parts would appear 
to be designed on a scale which constitutes a challenge 
to it to enter and do its worst. The Ferodo lined 
cone clutch is kept in by three external springs— 
as shown in Fig. 17—an arrangement which appeals 
to us as affording such a simple and accessible means 
of adjustment, though, of course, care must be taken 
to have the springs all of the same stiffness, as their 
correct relative adjustment must depend only on the 
measurement of their height when in position. We 
are glad to note that a neat clutch stop is attached 
to the underframe on each side—as shown in the plan 
of the chassis. (Post.) The brake and clutch pedals 
—Fig. 17-—~are fine sturdy-looking stampings. War- 
office regulations determine the position and lengths 
of the change-speed and brake levers, which are 
carried in an aluminium box casting — Fig. 12, 
Supplement, and Fig. 18, page 577—bolted to the side 
of the frame, which has a neat appearance, though 
it is not the cheapest thing that could have been 
done. The gate is arranged as in the annexed sketch 
—Fig. 19—-so that the driver has to go through first 
to get into reverse which might lead to some little 
bother in case of the vehicle being ditched. 

The steering gear is of the worm and sector type, 
though the design of the box is rather unusual, as 
the external lever is continuous with the sector 
instead of being attached to a spindle running through 
the side of the box. The latter plan only leaves a 





round hole filled by a spindle to be made tight, while 
the former calls for a slot to allow the lever to move 
so that it is very difficult to keep grease in and dust 
out : on the other hand, there is no spindle to twist 
or keys to shear. Heavy springs are used in the ball 
joints on the hanging lever to provid« a certain amount 
of “ give,” and to prevent chatter in case of wear. 
In spite of the big lock which is given to the steering 
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Fig. 19-GATE 


gear—shown in Fig. 13 in the Supplement—the 
vehicle requires a circle of about 44ft. to turn in, 
though on a 13ft. wheel-base, perhaps, this is not 
excessive. We shall deal with the engine, &e., in 
our next issue. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


FOREIGN COMPETITION AFTER THE WAR. 


S1r,—Your leader on this subject in the current issue of your 
paper will be read with much interest, as naturally it is a subject 
which must attract the attention of all engineering firms. It 
will no doubt be generally agreed that the indications of the last 
ten months can be no reliable guide as to the probable success 
or otherwise of the attempts to secure German trade in neutral 
countries, and that the problem still leaves a wide field for 
surmise and discussion. 

There is one point which seems to me to have received rather 
less attention than it calls for, namely, the financial facilities 
which Germany especially has been able to offer when com- 
peting for business abroad. While fully appreciating the 
thoroughness with which Germany has entered the majority 
of the markets and the care taken to ensure that her manu- 
factures comply with local requirements and are offered in an 
understandable form, it should not, in my opinion, be overlooked 
that to a large extent her success, certainly in more important 
contracts, has been due to the very extended credit arrange- 
ments and financial facilities offered. While her detailed care 
has undoubtedly secured for her a great deal] of the smaller 
and rather retail business in foreign countries, the financial 
question has been the controlling influence in matters which 
catch the public eye. 

From my own experience I know that business on a credit 
basis, and possibly on lines outside those usual among British 
manufacturers, has been readily entertained and carried through 
by continental works, after it has been either refused in this 
country or allowed to fall through because manufacturers have 
been reluctant to come to a decision. I have found, when putting 
such questions before continental manufacturers that in the 
first instance the works are only too ready to give consideration 
to such proposals, and apparently they have very little difficulty 
in interesting their banking houses or financial backers to look 
into such matters and in most cases follow up the proposals— 
assuming, of course, that they are not too venturesome. It is 
very probable that continental houses have in many instances 
carried their methods much too far from the standpoint of 
sound finance ; but, on the other hand, British makers have 
lost an appreciable amount of perfectly legitimate business 
through the refusal to make efforts or even limited concessions 
to meet such demands. In this country it is almost invariably 
found that manufacturers are not in a position to finance such 
proposals themselves and cannot rely on any banking support. 
One is sometimes tempted to think that the banks or financial 
houses here will refuse to support propositions offered to them 
through British manufacturers, but will be quite willing to offer 
financial facilities to continental banks, which, in turn, will pro- 
vide the means to competing manufacturers to accept the same 
business which has been turned down in this country. 

If the above represents the past state of affairs, one feels 
that German competition must be weakened to some extent 
after the war where financial considerations rule ; but otherwise 
there can be little doubt that the price competition from Ger- 
many—and probably the Continent generally—will be extremely 
keen and more difficult to meet than it has been even so far. 
It is satisfactory to know of a few cases in this country where 
makers appear to have suitable arrangements with their bankers 
and have been able to take business on a basis other than cash 
against documents, with results which have not given any 
reason to regret the transactions. 

It is points such as these that must receive the attention of 
men in executive positions, so that British makers may be ready 
to use opportunities for securing a footing in markets, of which 
lately they have lost hold. A possible explanation of the 
readiness of German interests in particular to offer such extended 
financial facilities may be that they have been assured of diplo- 
matic assistance to secure the carrying out of the undertaking 
should any difficulties arise. 

There are numerous other causes touched on in your remarks, 
and several of a very controversial nature, which will give rise 
to prolonged argument ; but I merely refer to one point which 
I think will be found to have had an appreciable direct influence 
on the continental success in many markets, and it is a point 
which, I hope, will not be lost sight of when renewed efforts are 
being made to secure fresh openings. 
EXxPorTING ENGINEER. 
London, E.C., June 7th. 


SHELLS, MORE SHELLS. 


Srr,—Without in any way finding fault with the powers that 
be, one might respectfully ask, seeing it is a question of having 
an ever-increasing supply of shells more than anything else, 
why we on our side do not follow the example of the Germans 





and make our shell casings of cast iron instead of tensile steel » 

I am particularly led as an engineer to ask this question for 
three reasons :—First, I was asked the question myself by a 
colonel from the front, who informed me that the German shells 
which did such terrible execution on his battalion near Ypres 
were made of cast iron; secondly, since then I have in my 
possession a piece of a German shell of fairly large calibre sent 
me from the battleground in Flanders which narrowly missed 
one of my own friends, and which piece happens to be formed of 
east iron; and, thirdly, the other day the head of a firm which 
is largely engaged in the manufacture of shells for the Britis), 
Government asked me whether I could find out from some ot 
our folks at the front whether the Germans used cast iron instead 
of steel for their shell casings, and my answer was to show him 
the piece of cast iron shell in my possession, which, of course, 
was conclusive. 

Now, with all their faults, the Germans are not only a demo 
cratic but they are a practical people, and are generally up-to 
date in scientific and mechanical matters, and my point is, it 
the Germans find it of great service to make these shell casing 
of cast iron instead of steel, there must be a very good reason 
for it! It appears to be quite evident that, given the prope: 
kind of high explosive and the right comparative thickness of 
the walls of the shell, thickening towards the inside, there should 
be no difference in the effect between the cast iron shell and the 
steel one, while the cast iron casing would be infinitely cheaper 
and more easily made. In fact, by the use of cast iron shells 
as made and used by the Germans, it is perfectly evident that 
our adoption of such, either wholly or partly, would enable, 
if desirable, every fairly well-equipped foundry in’ Great 
Britain successfully to manufacture shells galore in cast iron 
turned up inside and outside at a minimum price and in quan 
tities all told equal to, say, 1000 to 1 as at present, as no special 
or expensive machinery would be required. 

In any case, whether or not there may be any particular 
reason for our keeping solely to expensive tensile steel shells, 
there could surely be no harm in our having cast iron ones as 
well to fill up the gaps, and so enable innumerable shells to 
be at the service of the armies of the Allies from an ever-increas- 
ing source, thus preventing any possible shortage. 

It is well known that steel shell casings from start to finish 
can only be manufactured by concerns possessed of large special 
and most expensive plants, which necessarily checks the 
unlimited production which is so absolutely essential. Perhaps 
the suggestion thrown out may appeal to our authorities ? 

James Kerrn, M. Inst. C.E., M.L. Mech. E. 

London, N.W. 

[We comment on this letter in our editorial columns.—Ep. 
THE E,! 


KHAKI FOR WORKMEN. 


Srr,—“ Parabola ”’ has hit upon a remarkably good solution 
of the difficulty associated with the young men who are making 
munitions of war. I am afraid, however, that a vast number of 
us would make such demands on our tailors that the fighting 
units would be hampered for supplies. Those of us who do not 
want to fight would immediately apply for a job on munitions, 
and fathers, mothers and sweethearts, who have a very precious 
young man to bestow their affections upon, would move heaven 
and earth to find work for their dear boy in doing something 
that would come under the head of ** munitions of war,” and 
feel gloriously patriotic when the khaki suit came home to tea. 
Yes; the “ khaki suit ” idea is good. 

** Parabola,”’ however, ought to recognise that recruiting is 
necessary, for fighting men are wanted badly, and as there are 
large numbers of young men who are not employed on munitions 
of war, it is surely legitimate to appeal to such men to join the 
fighting forces. If fathers with such sons would use a little 
parental persuasion there would be no occasion for a single man 
to leave his lathe. ‘* Parabola ” must surely be shortsighted not 
to see that our experienced workmen are joining and are 
accepted simply because numbers of our young men are afraid 
or are hampered by their parents’ scruples and fears, and it is 
these young men who are the readiest to declare that they are 
on Government work or their parents are keen on shoving therm 
into it to escape the fighting. A nice khaki suit would solve this 
difficulty. HyYPERBOLA. 

June Ist. 








THE INDUSTRIAL RESERVE. 





A Bopy with the title of the Industrial Reserve and with 
headquarters at 227, Strand, has been formed to recruit 
for whole or part time everyone, irrespective of station or 
calling, who is able either to help directly in the manu- 
facture of munitions of war, or to take the places tem- 
porarily of enlisted workmen. Men who are prepared to 
take unskilled labouring such as wheeling barrows, packing 
munitions, &c., semi-skilled men, ‘‘men who have been 
through the shops in earlier years, the best type of skilful 
amateurs,” and fully skilled workers are wanted. 

The Industrial Reserve will not be used in any way to 
supplant the ordinary working man. Its object is to 
supplement the present body of workers, not to supplant 
them. The Reservists will work side by side and for the 
same wages with the members of the regular industrial 
army, but they will do so as temporary workers, and it 
will be a condition of their enrolment in the Reserve that 
they are to be withdrawn from the industrial ranks as 
soon as the war emergency is over and their extra services 
are no longer required. 

Mr. R. Bence-Jones is the hon. chief of staff and Mr 
Harold Cox hon. treasurer of this new body. 








THE apparent inefficiency of the submarine flotilla 
attached to the Atlantic fleet charged with protecting the 
United States coast from invasion in the recent naval war 
game is, according to the Birmingham Daily Post, admitted 
by Mr. Daniels (Secretary of the Navy Department). 
Much surprise has been expressed at the very minor rdle 
these craft played in the operations, which resulted in the 
invaders landing an army on the Atlantic coast near 
Baltimore, on a direct line for a march to Washington. 
According to unofficial reports, half of the twelve under- 
water craft attached to the defending fleet were disabled 
before the conclusion of the manceuvres. Various causes 
are assigned for the failure of the submarines, including 
battery and other troubles. It is pointed out that most 
of these craft were designed before 1912, and that many 
improvements in the construction of submarines have 
been effected since that time. Navy officials believe 
that the exhaustive investigation now being carried out 
will result in a distinct improvement in this branch of the 
United States naval equipment. Another lesson drawn 
from the results of manceuvres is the American navy’s 
weakness in scout and battle cruisers. The American 
navy has no such weapon of war as the battle cruiser and 
its three scout cruisers are out of date. 
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RAILWAY MATTERS. 


THE new continental goods service of the London, 
Brighton and South Coast Company to Littlehampton, 
referred to in this column of our issue of March 12th last, 
was brought into use last week. 

THe Portuguese State Railways Administration has 
been authorised to raise a loan, up to about £60,000, to 
be devoted to the construction of a railway from Contumil 
and from Ermezinde to Leixoes. This new line is regarded 
as indispensable in view of the improvements to be carried 
out at the port of Leixoes. 

Some experiments were recently made before the 
Minister of Railways, New South Wales, to allow for a 
third rail to meet the mixed gauge evil in the Common- 
wealth. They included trials of some special switches for 
junction, cross-over and siding connections, and the 
Minister is said to have expressed his confidence that the 
troubles of a mixed gauge were practically solved. 


THERE is probably no station through which more 
sailors and soldiers pass than Crewe, and the necessity for 
providing some accommodation and resting-place for 
those who have some hours to wait for connecting trains 
was recognised some time ago. As a result of the efforts 
of the Crewe Council of the London and North-Western 
Railway Temperance Union, under Mr. H. Nash, the Crewe 
Jocomotive foreman, assisted by Mr. Bowen Cooke, the 
chief mechanical engineer, a suitable building was pro- 
vided, which is worked by the Church of England Men’s 
Society. During the first week 750 men used the room, 
and their appreciation was probably well expressed by 
one man, returning to the front after recovery from wounds, 
who wrote in the visitors’ book that it was just ‘* O.K.” 


UnpDER the Panama Canal Act it is unlawful for any 
railroad company to retain any interest in any steamship 
line except in such instances as the Inter-State Commerce 
Commission decides they do not and cannot compete 
with the Panama Canal for traffic. The members of what 
is known as the Lake Lines Association did not regard 
their steamship services as either actually or potentially 


competitive, and considered that they were exempted by | 


a clause in the Act which excused those which were 
‘being operated in the interests of the public and of 
advantage to the convenience and commerce of the 
people.” The Inter-State Commerce Commission has, 
however, decided otherwise, and by December Ist the 
Pennsylvania, Lehigh Valley, New York Central, Erie, 
Grand Trunk and the Delaware, Lackawanna and Western 
railway companies must divest themselves of all steamship 
interests. 

In Colonel von Donop’s report on the Chaloner Whin 
derailment—as in his report on the Ilford collision and in 


Colonel Druitt’s report on the Smithy Bridge collision— | 
Such | 


reference was made to detonator-laying machines. 
appliances are fixed by the side of the running line, and 
are coupled to levers in the locking frame in the signal-box. 
The levers are conspicuously painted with vertical red 


and white stripes, and when pulled detonators are placed | 


on the rail, so that on their explosion a driver’s attention 
is attracted. According to a paper read by Mr. Acfield 
before the Birmingham Section of the Institution of 
Electrical Engineers, there are 900 such machines fixed 
on the Midland Railway. The Lancashire and Yorkshire 
Company provides them at every opportunity. The 
North-Eastern has 1065 machines of a patented type, and 
all the main line and the most important branches are 


equipped. 

WRITING in the Railroad Herald, Mr. E. H. Daniel says : 
‘Statistics prepared by the Inter-State Commerce Com- 
mission show that in a given year for every 208 trainmen 
employed in the United States one was killed and for every 
eight employed one was injured. I am afraid a good many 
of us do not appreciate these figures. Suppose as an 
illustration the name of every trainman on your division 
should be taken, these names put on separate slips of 
paper, these slips put in a hat and you all knew that for 
each 208 names, one would be drawn from that hat one 
year from to-day and the man bearing that name would 
be taken out and shot. How many of you would remain 
in the service and take the risk of having your name drawn ? 
This is just what it means, so far as life and death is con- 
cerned, except that the man would have a full year to 
live, whereas in accordance with actual conditions he may 
be killed to-day.” 

AT a meeting of the Chicago Section of the American 
Society of Mechanical Engineers, May 14th, Mr. A. F. 
Batchelder, chief engineer of the locomotive department 
of the General Electric Company ; Mr. A. H. Armstrong, 
assistant engineer of the railway and traction department 
of the same company, and Dr. W. F. M. Goss, chief engineer 
for the committee investigating smoke abatement and 
electrification of Chicago railway terminals, were the 
principal speakers in an informal discussion of American 
steam railway electrification. Regarding progress on 
the Chicago, Milwaukee and St. Paul Railroad electrifica- 
tion, Mr. Armstrong stated that the overhead line construc- 


tion on the first engine division between Three Forks and | 


Deer Lodge, a distance of 113 miles, is completed, and 
that the overhead work on the second engine division 
is already well under way. He added that twin trolley 
wires suspended from staggered hangers would be used 
on this line to aid in eliminating arcing at the hangers. 


In connection with the enlargement of the Victoria 
terminus of the London, Brighton and South Coast Railway 
a covering of nearly pure concrete to all the overbridges 
in the station has been adopted. The ironwork is thus 
protected from corrosion from the weather, and from the 
steam emitted by the locomotives in passing under. 
At the Cortlandt-street ferry end of the Pennsylvania 
and New York City Railway the whole of the steel work 
has been covered with a thin coating of sand and cement 


sprayed on it by means of a ‘cement gun” after 
carefully cleaning the surfaces of the steel work. A test 
piece successfully resisted most severe trials. It was 


kept in moist salt air for three days, in salt water for 
three days, in a temperature of 5 deg. below zero for 
forty-eight hours, and then allowed to thaw in a warm 
room ; then it was placed on top of a boiler subjected to 
a heat of 110 deg. for three days; then it was dropped 
2ft. on a wooden floor, again on a concrete one, and showed 
no signs of cracking. 


NOTES AND MEMORANDA. 


THE advantages of using the standard plug adopted by 
the Electric Vehicle Committee are so great to everybody 
concerned that electric supply undertakings are urged 


to adopt this plug. According to the Electric Vehicle, 


that they will experience serious inconvenience in securing 


over to the standard plug. 

AccorpDiInG to Alfred Herbert’s Monthly Review, some 
little time ago a }in. Coventry self-opening diehead was 
supplied to certain engineers. After a little while they 
complained that the diehead would not cut a screw thread, 
as the adjustment of the dies was not sufficient to bring 


at all, until suddenly the foreman said : 
push that handle ? ” 
and the foreman’s expressions of surprise were more 
forcible than polite. 


all grades of steel and iron are as one, and even the ordinary 


until some annoying breakage occurs. Breakages in 
light car parts are now becoming less common, not always 


using heavier parts of more solid construction, thereby 
unduly increasing weight and putting increased stresses 
upon other light parts. The Steels Committee of the 
Institution of Automobile Engineers, which is now con- 





facturers in specifying the steels to be used for certain 
| parts. 
Wirt#H the increasing use of acetylene gas the risks of 


be better known. 
| as generated, attacked zinc, lead, brass and nickel to a 
slight extent; iron was affected at about six to seven 
| times the rate; phosphor bronze about twice as much 
| as iron; but copper suffered more than any other metal 
tested. Copper was quickly changed into a soft, porous 
black mass. Tin, aluminium, bronze, German silver, and 
| solder were practically unaffected. Thus it would appear 


| that copper and brass or other copper alloys should not | 


be used as piping for acetylene gas supplies, and that iron 
should be well tinned rather than galvanised or nickel- 
plated. 


THE poison-gas device, properly enough denounced as 


stay right enough, remarks the Bystander. No Hague 
Conventions are likely to abolish it—if there are any more 
such ridiculous things as Hague Conventions. One fore- 
sees that instead of fortresses henceforward each country 
will line its frontiers with gas jets, which, being invisible 
| and their works subterranean, will be indestructible. 
The knowledge that his landing on these shores, if effected 
at all, will be greeted by blasts of his own poison-gas, made 


enemy’s ardour somewhat. 


| compressed or liquefied. 


THE coppering of iron and steel is best done electro- 
lytically, but 





those interested, 


The goods should be immersed in a solution consisting of 


7 0z., and sufficient ammonia water (26 per cent.) to 
neutralise the free acid and give a clear blue tint to the 
solution. An alternative plan is to tumble the articles 
in hard wood sawdust moistened with the solution. The 
articles must be perfectly clean or the copper will not 
cover well. It would be advisable to tumble the articles 
first in water to which is added about 4 oz. of carbonate 
of soda per gallon for fifteen minutes ; then wash in clean 
water and immerse them in the solution or tumble them 
afterwards as indicated. After coppering the articles 
must be carefully dried. 


THE electric motor, even in small sizes, is quite heavy 
for the power it yields. For this reason dentists have been 
using a motor mounted on a bracket and connected by a 
| flexible shaft with the point of application of the power. 

Recently, however, a miniature electric motor has been 
devised for the dentist’s use which is so small and weighs 
so little that it may be connected directly to the dental 
chucks and used as a hand tool, thus doing away with the 
| cumbersome universal shaft. In place of the shaft a light 
electric cord connects the motor with a lamp socket. The 
motor is one of the smallest ever made for commercial 
|; use. Its weight is but 5} ounces, and it is ]}in. long by 
| 1}in. in diameter. It uses only 12 watts and operates at 
| @ speed of 15,000 revolutions per minute. It can be used 
| either on direct or on alternating current. A control 
| switch is mounted on the motor where it can be operated 
| conveniently by the hand. The speed of the motor may 
be controlled by a foot-operated rheostat. 


ACCORDING to the Electrical World, apparatus has been 
developed for taking either stationary or moving pictures 
under water. A collapsible accordion-like submarine 
tube of waterproof canvas and rubber, 3ft. in diameter, 
is used, braced at regular intervals by iron rings. By 
means of this construction a person can pass down the 
tube, while its flexibility permits it to be dragged along 
by a vessel. The top of the tube remains open at the deck, 
and the lower end extends down into the water, and is 
expanded into a chamber about 5ft. in diameter, one side 
of which is provided with an observation window of heavy 
glass, through which the pictures are taken. The space 
in the chamber is sufficiently large to hold two men, one 
of whom operates the camera while the other controls 
the movement of the tube, which is effected by chains 
operated from the deck of the boat. For illuminating the 
| objects to be photographed, a battery of nine 2400 candle- 
| power Cooper-Hewitt quartz-tube lamps is suspended from 
‘ the boat. 





afew commercial electric vehicles in use in this country | 
have not yet been fitted with this plug ; and it is obvious | 


them down on the work. An operator was sent to in- | 
vestigate ; he could find nothing wrong with the diehead | 
““Why do you} 
“To close the dies on the work ’’— | 


from the careful selection of the right metal for certain | 
parts, which demands considerable knowledge, as from | 


one gallon of water at 160 deg. Fah., sulphate of copper | 


to do all in their power to induce owners of electric vehicles | 
| quarter of 1914. 


charges at garages other than their own unless they change | 


MISCELLANEA. 


AN increase in the exports of electrical machinery and 
apparatus from Sweden was experienced during the three 
months ending with March last, when the value was 
£66,140, as compared with £55,402 in the corresponding 
There was a decline in the exports of 
telephone material and apparatus from £102,781 to 
£61,977. 

Tue Secretary of the Admiralty announces that the 
scheme of special entry to naval cadetships, which was 
instituted in 1913 for a period of four years, will be con- 
tinued beyond the year 1916 until further notice. The 
examinations are held annually in June, and candidates 
are required to be not more than 18} nor less than 174 years 


| of age on June Ist. 


THE British height flying record, which stood at 
14,500ft., was beaten at the Hendon Aerodrome on 
Sunday last, June 6th, when Mr. Hawker, on a new type 
Sopwith biplane, reached an altitude of over 20,000ft., 
nearly four miles. Although it was a perfectly clear day, 


| the pilot actually disappeared from sight, and could only 


To the man in the street, states a motoring contemporary, | 


motorist never bothers his head much about the matter | 


be discerned through powerful glasses. 


Tue Departmental Committee recently appointed by 
the President of the Local Government Board to consider 
the law and regulations relating to the construction and 
use of road locomotives and heavy motor cars in Great 
Britain has begun to take evidence. Communications 
should be addressed to the Secretary of the Committee, 
Mr. R. J. Simpson, Local Government Board, Whitehall. 

ACCORDING to a technical paper issued by the United 
States Bureau of Mines, the total annual production of 
English china clay is estimated at 1,000,000 tons. Of 


| this amount about 300,000 tons are shipped to the United 


sidering the matter, should lighten the task of manu- | 


States, about 200,000 tons are consumed by the industries 


| of England, and the remaining 500,000 tons are exported 


its corrosive effect on pipes and metal containers should | 
Tests have shown that moist acetylene, | 


a violation of the laws of present warfare, has come to | 


as noxious as chemistry can make it, will depress the | 
Our contemporary has for- | 
gotten that it will be quite possible to supply masks or | 
helmets connected to reservoirs containing air either | 
| wich series, and the three winter months, with 12.86in., 


Metal Industry recently suggested an | 
immersion process for coppering iron articles, warning | 
however, that the method requires | 
considerable experience to obtain satisfactory results. | 
| of delivering 600 to 700 gallons per minute against a head 





to Continental Europe. Of the 300,000 tons imported by 


| the United States, only about 25 per cent. is used in 


ceramic manufacture, the remainder being consumed in 
the paper, the bleaching, and other industries. 


AccorpiInG to the Iron and Coal Trades Review a 
shortage of antimony is expected in America as a result 
of the European war. There has been an increased use 
of antimony in the manufacture of war supplies, parti- 
cularly bullets, which require 12 per cent. antimony and 
88 per cent. lead, and as a result of the large output of 
bullets, both in Europe and America, the available supply 
has been greatly reduced. The only available sources of 


| supply for the country now that England and France 


have placed an embargo on the export of antimony, are 
China and Japan. 

Many well-known scientists paid a visit to the Royal 
Observatory, Greenwich, on Saturday, June 5th, on the 
oceasion of the annual visitation, among those present 
being Sir. W. Crookes, president of the Royal Society ; 
Professor R. A. Sampson, Professor Sir J. Larmor, Lord 
Rayleigh, Professor A. Schuster, and Sir. W. H. 
Christie. In his’ meteorological observations the 
Astronomer-Royal states that the rainfall for the year 
ended April 30th, 1915, was 24.73in., being 6.6lin. 
greater than the average for the period 1841-1905. The 
number of rainy days (0.005 or over) was 171. September, 
with 0.73in., was the driest month, and December, with 
6.02in., the wettest. ‘‘It was, in fact,” states the 
Astronomer-Royal, ‘* the wettest December in the Green- 


the wettest winter in 100 years.” 

Tue Wyndham Mining Company, of Egremont, Cumber- 
land, has recently decided to adopt electrical power 
for pumping purposes in its Helder Pit. In this connection 
two combined centrifugal pumps and motors, each capable 


of 1300ft., will be installed for the 214 fathom level. 
Two combined centrifugal pumps and motors, each capable 
of delivering 300 gallons per minute against a head of 
360ft., will be installed for the 58 fathom level. The whole 
of this pumping machinery will be in duplicate, and also 
the cables in the shaft, so as to avoid any possibility of 
stoppage. Current at 3000 volts, 50 cycles, for operating 
the pumps, will be taken from the Cumberland Waste 
Heat Company’s supply station at Cleator Moor, and it 
will be used at this voltage for the large pumps and at 
500 volts for the smaller pumps. 

LeEctTuRING in York, Professor Vivian B. Lewes referred 
to the importance of the South Yorkshire coalfields as 
a source of trinitrotoluene, which has become so vaiuable 
as a high explosive. He stated that when the war was 
started he did not suppose we had more than 20 tons— 
certainly not 50 tons—of trinitrotoluene in the market. 
We had been gradually working up the quantity, and our 
supply was getting more and more satisfactory. It was 
very interesting to know that Yorkshire coal, especially 
South Yorkshire, yielded more toluene than any other, 
and it was from the distillation of South Yorkshire coal 
that we should probably get the largest supplies, which 
would be flowing in in a very short time. The quantities 
were now increasing, and the arrangements for nitrating 
went on perfectly satisfactorily ; so that one hoped the 
trouble of shortage of explosives would be less and less. 


INVESTIGATIONS by the Automobile Association (writes 
the Secretary of that organisation) show that every effort 
is being made by the various county and other surveyors 
to minimise as much as possible the dangers and incon- 
veniences of bad road surfaces. The abnormal tratftic 
due to military vehicles is, of course, chiefly responsible 
for the present state of affairs, but additional causes are 
to be found in delay in deliveries of road material by rail 
and shortage of labour, many road teams having been 
almost entirely depleted by enlistment. Surveyors have 
also been called upon to construct military roads for the 
War-oftice, to drain camps, and do other special work, 
which has sometimes caused complete stoppage of their 
ordinary duties. In other cases big batches of roadmen, 
together with their steam rollers, have been taken over 
by the authorities to perform urgent and special road 
work. In connection with a number of complaints 
received regarding unsatisfactory tarring of roads, it has 
to be stated that cases have arisen where it has been 
impossible to obtain sufficient coal to keep rollers working 
full time, the result being that such work has had to be 
done in instalments, 
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LATHES FOR THE MANUFACTURE OF 


(For description see page 572) 
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Fig. 17—GREENWOOD AND BATLEY LATHE FOR BORING LARGE SHELLS 
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Fig. 18—GREENWOOD AND BATLEY HEXAGON LATHE 

















Fig. 19—-GREENWOOD AND BATLEY LATHE AT WORK ON BASE 


OF SHELL 
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The Duty of Every Man. 


Iv needs no careful observer to see that a new 
spirit ismoving in England ; it leaps to the eye. Deter- 
mination is beginning to take the place of unordered 


enthusiasm. We are beginning to look at the war 
in a different way. The whir and rush and excite- 
ment is over and we are beginning to settle down 


to a steady pace. We are going to wear out our 
enemy. We are going, at last, to organise our huge 
resources of men and factories with that object 


alone in view. The soldier has always known 
that this was the only way. Soldiering was his 


business in life and he knew that it had to be conducted 
like any other business. It is very doubtful if the 
general public until now had grasped that fact ; 
it may even be doubted if Parliament had fully 
grasped it. But at last we are all beginning 
to_feel that what we do is done as a sober duty, 
our little bit of work in the great business of the 
State, and we talk about it in the same matter-of-fact 
way that we do of our ordinary daily affairs. This 
is the right spirit for a modern war. It is this spirit 
that must be fostered. We have all got to work 
towards a single object in‘a steady, plodding spirit 
of determination. When April came we said, Now 
the great advance will begin. April passed and May 
came and we said the same thing. June opened, 
and the fact that had for months been known to 
the military authorities began to dawn upon us, 
that we were not ready, not nearly ready. We 
were not even in the right spirit for a general advance. 
We—vwe people at home that is—had not yet grasped 
that the war was not to be won bya nation of amateurs, 
however brightly the fires of emulation and zeal 
might burn in them. We had to learn that the war 
was a “ business proposition” and enter into it in 
that spirit. We have learnt that by much sorrow 
and much disappointment. That is the new spirit 
that is beginning to stir in the country. 

A Government does not lead, but follows the 
wishes of its people. It was the new spirit of which 
we have spoken that led to the construction of the 
Coalition Ministry and the appointment of the 
Minister of Munitions. The new Government which 
settled down into harness on Monday last has a far 


far clearer mandate from the country than was 
ever given by a general election. The country 


desires to give itself up wholly and entirely to the 
business of winning the war as quickly as possible. 
It only asks that it shall be told what to do, and it 
looks to the new Government to tell it. It is not 
possible that every single man and woman should be 
allotted specifically his or her duty, but it is possible 
to tell all by groups, in some measure, what to do. 
The miners, for example, must be told that it is their 
duty to produce coal and iron, the mechanics that 
it is theirs to make munitions, the bakers theirs to 
bake bread, and so on. Many must be told to do 
just what they have always been doing, to carry on 
their businesses quietly and contentedly and resign 
themselves as well as they may to the misfortunes 
that follow in the wake of war. But whatever any- 
one is told to do, that he must be told as a command. 
There must be no more strikes or lock-outs whilst 
the war lasts ; a strike will be equivalent to a mutiny. 
In times of peace the strike is not an illegal weapon ; 
in war it may be made one by a strong Government. 
This is no time to think of the legal rights of com- 
munities of workmen or of employers; they must, 
if necessary, go by the board. The Government 
must give itself full power to compel recalcitrant 
men to work. But we doubt if those powers will 
ever have to be exercised on a large scale. Some of 
the labour inefficiency of the last few months was 
due, no doubt, to turbulent spirits, which will have 
to be faced to the end; but the greater part of it, 
we suggest, was due to the fact that, in spite of 
dozens of eloquent speeches, workmen have not 
always grasped that they are winning the war by 


|speeches to the munition workers. 





what they do in our workshops. If they were under 
Government orders they would do the work in a 
different spirit and do it better. Their first feeling 
so far has always been that they were making a 
pile of money for the employer, and they have fought 
for a share of it themselves. Once they feel that they 
are under the orders of the Government they will, 
we hope and believe, see things in a different light. 
All kinds and classes of people in the country are 
longing to be told what to do in no uncertain way, 
the workmen as much as anyone else. Let us 
imagine the case of a bank of a dozen or a score of 
machine tools turning out fuses. If the operatives 
could receive a distinct order from the Government 
that they were to produce so many thousand fuses 
per week they would do their best to obey that 
order. Mr. Lloyd George has made two admirable 
But they are 
too vague. What is required now is cut-and-dried 
orders as sharp and decisive as those given by a 
commander in the field. They must, of course, be 
given through sub-commanders, the local munitions 
committees, and the employers, but there must be 
no doubt whence they emanate. Moreover, orders 
for munitions for our allies must be treated as if 
they were orders for ourselves. 

Although men like Mr. Snowden and Mr. Crooks 
may see tyranny and militarism in all this, we venture 
to say that the bulk of the people see nothing of 
the kind. It is hard enough in these difficult times 
to see one’s duty clearly, and we believe by a great 
deal the larger part of the workmen would rejoice 
to have the burden of decision removed from their 
shoulders. Many of them, for example, are torn 
between the employer and the recruiting sergeant. 
They do not know whether to fellow the drum or 
follow the hammer. Much confusion has resulted. 
It should be one of the first duties of the new Minister 
to tell certain men that it is not their duty to enlist. 
There have been many suggestions as to giving some 
distinguishing badge or mark to such men, and in 
spite of obvious objections that may prove to be a 
necessary course in the end. The employers on their 
side have a question to decide of equal difficulty. 
Many of them, short of labour and pressed for delivery, 
tempt men to leave the works of other employers to 


come to them. That must be stopped. A clear 
order is, again, necessary. The local munitions 


committees have done much to put an end to the 
practice, but a stronger hand is needed. These are 
obvious things, but there are thousands of others 
not less awkward but far less plain. In all cases 
what is required is a clear and unmistakable definition 
of the duty of each man, and we look to the Govern- 
ment through its new Minister to give that definition. 


Cast Iron Shells, 


WE publish in our correspondence columns to-day 
a letter from Mr. Keith, to which it seems desirable 
to give an answer at once, particularly as a similar 
letter has appeared in the lay Press and will be read 
by many who are unable to apply critical examination 
to it. Friends of Mr. Keith’s have collected on the 
battlefield various trophies, amongst which is a 
fragment of a shell which has all the appearance of 
cast iron. We have had an opportunity of examining 
this fragment, and a word or two may be said about it. 
It is some 2in. square and almost exactly jin. thick. 
It is of such a form that there is no difficulty about 
arriving at the diameter of the original shell, which 
was as nearly as possible 6in. The fragment is soiled, 
and Mr. Keith did not wish it broken, but we think 
it may be taken that it is cast iron. From the nature 
of the internal surface one would say it had been cast 
on a chill; the outside has been turned, the inside 
has not been. Our correspondent has evidence which 
leads him to believe that it was part of a German 
projectile, and he asks why, if our enemies are using 
cast iron shell, we should not do likewise, and so 
increase our rate of output. 

It is this question that we think it desirable to 
answer. There are several objections to such shell. 
In the first place, where shrapnel is concerned the 
number of bullets is reduced because the walls of the 
projectile must be made much thicker. In the case 
of high-explosive shell, this does not apply in so great 
a degree, because the walls of the steel shell are then 
made thicker than is necessary for strength, but there 
is such danger of a cast iron shell developing cracks 
during manufacture that high explosives cannot 
safely be used in them. It must be remembered that 
no risk of a shell bursting in a gun must be run, and 
no one will doubt that there is more risk in cast iron 
than there is in forged steel. Another point against 
cast iron is connected with accuracy of fire. To 
ensure this, the projectile must be perfectly in 
balance. The walls must not only be of exactly the 
same thickness all round, but they must be homo- 
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geneous. At the very high speed of revolution set 
up by the rifling a small difference of weight to one 
side of the centre line would be quite sufficient to 
cause irregular shooting. With forged steel there is 
little or no difficulty in securing this balance ; with cast 
iron there is always some danger of local porosity, 
which, besides being a source of weakness, would 
destroy accuracy. Moreover, if the projectile were 
cast on a chill core and was not machined internally 
a risk of the core not being absolutely concentric 
would always have to be faced. Accurate fire would 
then be impossible. To remove a chill core, even if 
it were collapsible, it would be necessary to have a 
large hole in the base of a high explosive shell, of 
which the point is always solid, which subsequently 
would have to be plugged. If a sand core were 
used it might be removed through a smaller hole, but 
the machining of the interior would be difficult 
owing to the shape of the ogival head and the small- 
ness of the hole through which the tool must be 
entered. In the case of shrapnel the boring would 
be much easier, because a large opening is left for 
filling purposee, but, owing to the small number of 
bullets that could be carried, cast iron shrapnel 
cannot be considered. All these facts have militated 
against cast iron shell, and although, of course, cast 
iron and cast steel were used at one time they have 
entirely given place to forged steel. Furthermore— 
and this is the crown of the answer to Mr. Keith—the 
methods of manufacture of steel shell have been 
so developed that such shell can actually be turned 
out more quickly than those of cast iron of equal 
reliability “and accuracy. An 18-pounder shell 
for example, can be completely machined from the 
bar in about forty minutes. The case for the 
forged steel shell is, then, complete, and there is no 
case at all for the cast iron shell. 

Mr. Keith will reply, no doubt, Why, then, are the 
Germans using them? The answer is fairly obvious. 
In spite of the greatness of the supplies of their 
modern guns and projectiles, the Germans are begin- 
ning to find them not inexhaustible under the tre- 
mendous drain that is being put upon them. Hence, 
guns and projectiles have been drawn from stores 
many years’ old to fill up the deficit in modern supplies. 
The guns use a lower powder pressure, which the cast 
iron is able to stand, and the shells are probably filled 
with black powder, so that less danger is to be feared 
from an accidental burst. We believe this to be the 
real reason why Mr. Keith’s friend found the fragment 
of a cast iron shell on the battlefield. Whether the 
Allies also are using old guns and old shell we cannot 
say, but it is not inherently improbable. Every 
nation concerned has been surprised by the part 
artillery has been called upon to play, and it is not 
unlikely that all of them have drawn upon resources 
of every kind that can be turned to account. If 
the Germans are indeed using cast iron, it is a favour- 
able sign, for it shows that even they, with all their 
preparation, were unable to collect enough material 
of a modern kind to meet the requirements of the war. 








LITERATURE. 


The Regulation of Rivers. By J. L. van Ornum, 
London: McGraw-Hill Book Company, Limited. 
17s. net. 

PERFECTION of literary style is not often associated 

with books of purely technical character, and too 

frequently such works, which may be of considerable 
scientific merit, are marred by imperfections of writ- 
ing which inevitably irritate or confuse the reader. It 
is a pleasure, then, to note the sound literary style of 

Mr. Van Ornum’s book *‘ The Regulation of Rivers,” 

quite apart from its technical value and interest. It 

is, moreover, exceptionally free from _ so-called 

‘“ Americanisms,” which are represented by a few 

inevitable examples of American orthography and 

the use of a limited number of technical words 
peculiar to American river engineering. 

The author, who is now Professor of Civil Engineer- 
ing in Washington University and was formerly anengi- 
neer in the United States Government service, draws 
extensively on the periodical reports of the Chief of 
ingineers of the United States Army for information 
upon the subject of the regulation of rivers in the 
States. He deals solely with the non-tidal portions 
of rivers, and, except for occasional references to and 
comparisons with a few important continental streams 
such as the Volga, Rhine and Danube, he confines 
himself to the principal American rivers, notably the 
Mississippi, Missouri and Ohio. It therefore fol- 
lows that the treatment of the subject has very 
little direct bearing on conditions in this country, 
but engineers whose work is in any way connected 
with the conservancy of great alluvial rivers in other 
parts of the world, such as the Nile or the Yangtse, 
will find much to interest them in Mr. Van Ornum’s 
descriptions of the physical conditions of the more 
important rivers of the United States and of the 
extensive works which have been undertaken, 





especially in the last ten or twenty years, for their 
improvement and regulation. It is perhaps hardly 
necessary to mention that the constitution of the 
United States gives to the Federal Government the 
control of the navigable waters of the country, and 
thus it is that improvement and regulation works of 
a general character on all such rivers are planned and 
executed by the Corps of Engineers of the United 
States Army. The clause of the American consti- 
tution upon which the powers of the Federal Govern- 
ment in this connection are based has been inter- 
preted in a liberal spirit, and ‘‘ a stream of sufficient 
capacity to float logs or timber to market has been 
held to be navigable in fact.’’ The same decision 
has been applied by the Supreme Court to rivers 
which before improvement had contained obstruc- 
tions to an unbroken navigation, consisting of rapids 
and falls, over which, however, commerce was 
successfully carried. 

Those who have not lived in proximity to or made a 
careful study of rivers of great size, subject to large 
fluctuations in discharge, hardly realise the difficulties 
and intricate problems confronting the engineer 
whose duty it is to devise and maintain works having 
for their objects the improvement of navigation, 
the regulation of the flow, and the prevention of 
floods. These objects are often subject to conflicting 
interests, and not infrequently it must be a hard 
matter for the engineer to steer a safe course between 
the Scylla of the demands of navigation interests and 
the Charybdis of riparian ownership. The reviewer 
has recollections of crossing the river Ohio at Cin- 
cinnati a few years ago by the great railway bridge 
high above a seemingly insignificant stream and 
noting the exceptionally heavy bridge piers and the 
height of the structure apparently out of all propor- 
tion to the necessities of the surrounding country. 
Some of the figures given by Mr. Van Ornum at once 


afford the explanation and illustrate the great 
fluctuations to be met with in the conditions of 
flow of many American rivers. The low-water 


discharge at Cincinnati is 6500 cubic feet per second 
and at high-water 676,000 cubic feet, a ratio of 
1: 104. The vertical rise of flood level above low- 
water is 73ft. At Pittsburg the ratio between low- 
water and high-water discharge of the Ohio River 
is 1: 362, although the vertical rise at that point is 
less than at Cincinnati. These extreme variations 
are, of course, the cause of the disastrous floods 
which so frequently devastate the Ohio Valley. On 
the other hand, the low-water discharge of the 
Niagara River at Buffalo, 168,700 cubic feet per 
second, is increased by less than 50 per cent. at 
flood time and the surface level is raised only 4ft. 
owing to the equalising effect of the reservoir provided 
by the Great Lakes above the Niagara River, whose 
areas cover 33 per cent. of the watershed. The Missis- 
sippi at Vicksburg has a low-water discharge of 65,000 
cubic feet per second, increased to over 2,300,000 
cubic feet under high-water conditions, with a surface 
rise of 59ft. Probably the most susceptible of the 
more important European rivers to large fluctuations 
of flow is the Seine, which at Paris has a low-water 
flow of 1250 cubic feet per second and at high-water 
83,500 cubic feet, a ratio of 1:67, with a vertical 
rise of 28ft. 

Few subjects connected with the incidence and 
volume of rainfall and its discharge are the occasion of 
so much difference of opinion as the character of forest 
influence. Mr. van Ornum discusses this question 
at length, and the only conclusion he finds himself 
able to arrive at is this :—‘‘ The question still needs 
investigation and the most discriminating scrutiny.” 
On the question of the relation of storage reservoirs 
to the control of river flow the author is able to come 
to a more definite conclusion, which, in brief, is that, 
applied with the view to improvements in navigation 
or flood prevention, their utility, having regard to 
the cost of construction, is very limited, and is 
restricted to specially favourable conditions. The 
enormous capacity required for effective use in 
regulating the flow of a large river may be gauged 
from, the following example :—1,000,000,000 cubic 
feet of stored water “ will supply a city of one or 
two hundred thousand inhabitants for a year; or 
it will irrigate from 4000 to 10,000 acres of arid land 
for a season; or it will furnish more than a million 
horse-power-hours under a head of 40ft.; but it 
would double the volume of low-water flow of the 
Mississippi River at St. Louis for less than eight 
hours, and is exceeded by the flood discharge at the 
same place in one-quarter of an hour.” The use of 
storage reservoirs for the improvement of rivers has 
up to the present been prominent on only the Upper 
Mississippi, Ottawa, Rhine, Volga, Oder, Elbe and 
Weser as auxiliary to works of regulation or canali- 
sation. The author describee three notable reservoir 
systems, of unusual capacity, designed particu- 
larly for the aid of navigation under exceptionally 
favourable conditions, which are also remarkable for 
their low unit costs. These are the Volga reser- 
voirs, storing about 35,000,000,000 cubic feet of 
water, more than half of which is available for the 
augmentation of the Volga flow during three months 
of low water; the reservoirs at the head waters of 
the Mississippi River, storing about 98,000,000,000 
cubic feet at a cost of nearly £3 15s. per million cubic 
feet, and the Ottawa River reservoirs, which will, 
when completed, have a capacity estimated at 
168,000,000,000 cubic feet at the low cost of about 





£1 per million cubic feet. It is of interest to compare 
the costs of these great works with the expenditure 
incurred on reservoirs constructed for the more usual 
purposes of water supply and irrigation. Thus, the 
Ashokan reservoir of the New York City water supply 
of 17,650,000,000 cubic feet capacity cost about 
£138 per million cubic feet, and the Assouan reservoir 
impounds 81,200,000,000 cubic feet at a capital cost 
of about £63 per million cubic feet. The storage 
reservoirs on the Rhine, whose combined capacity 
is about 8,500,000,000 cubic feet, costing about 
£300 per million cubic feet, are mainly for the purposes 
of flood protection and the development of power. 
The chapters in which the author elaborates the 
general phenomena of non-tidal rivers, the principles 
of regulation and experimental researches and data, 
are clear and comprehensive. Mr. Van Ornum has 
made full use of the most recent reports of Govern. 
ment Departments in the United States and of the 
numerous reports presented to the International 
Congress of Navigation, 1912, with the result that 
his information and figures are brought up to com- 
paratively recent date. The limits of a review do not 
permit anything more than brief references to tliese 
chapters and to the descriptions of works of improve- 
ment, regulation and flood prevention which follow 
them, but a few quotations will serve to emphasise 
the magnitude of the physical problems which have 
to be faced in dealing with many of the great American 
rivers. ‘“‘ Some instances of heavily burdened rivers 
are the Colorado, carrying an average by weight of 


1 part in 142 of silt; the Missouri, 1: 265; the 
Rio Grande, 1: 291; the Po, 1: 900; the Missis- 
sippi, 1: 1500; the Rhone, 1:1775; the Nile, 
1: 1900; and the Danube, 1: 2880. The actual 
quantity of detritus thus moved is enormous ; the 
Colorado River has been found to transport past 


Yuma more than 100,000,000 cubic yards of sedi- 
ment per year, its mean annual discharge being about 
1700 cubie feet per second ; and the Mississippi River, 
with a mean discharge of about 620,000 cubic feet 
per second, annually carries into the Gulf more than 
400,000,000 cubic yards of such material.” On the 
question of the choice of methods of improvement, the 
author says: ‘‘In general, regulation is the most 
desirable kind of permanent improvement of rivers 
which have a low water discharge sufficient to give 
the needed dimensions of boating channel; whose 
slope is not too great and whose required 
increase of depth is not too great. Dredging, 
as a distinct system of improvement, is usually an 
alternative to regulation. Its principal advantages 
are the avoidance of so great an initial outlay for 
the regulation works, but at the expense of a con- 
siderable periodic expenditure for deepening the 
shoal places by excavation. This method 
seems generally advantageous on very large alluvial 
rivers on which regulation works would be so expen- 
sive that the alternative annual cost of the required 
dredging would prove a financial economy. sn 
The canalisation of a river is best whenever the 
navigable depth required is very considerably greater 
than that of the natural channel at low water ; 
when its slopes are so great that the resulting velocities 
seriously impede its navigability or threaten its 
stability of regimen; or if the minimum volume of 
flow is so small that, with the slope of surface en- 
countered, either the width or depth of regulated 
channel will be deficient for the traffic requirements.” 
It is noticeable that during the last decade dredging 
has become a conspicuous feature in the work of 
maintaining the required navigable depth of the lower 
Mississippi, and we imagine that the marked improve- 
ments introduced in recent years in the construction 
and working of dredgers, not only of the sand-pump 
type, but also bucket-ladder dredgers, will result in 
a great extension of this method of river improve- 
ment in the United States. At present the grab and 
** dipper’ types of dredger, many of them of very 
large capacity, are in general use in the States as 
well as the sand-pump type. The bucket-ladder 
dredger is, according to the author, only occasionally 
used in America, and this type, with its many 
advantages under favourable conditions, does not 
seem to have received until recently from American 
engineers the attention it deserves. 

The numerous forms of groynes, revetments, spurs, 
** sills,’ mattresses and levees employed on American 
rivers—in particular on the river Mississippi—are 
described in detail. The magnitude of the work of 
flood prevention on the river Mississippi may be 
gauged from the expenditure on levee construction 
alone on the lower Mississippi, which the author 
estimates at about £13,500,000 between 1882 and 
1913. 

A perusal of Mr. Van Ornum’s volume leaves on 
the reader’s mind the general impression that with 
regard to the river Mississippi the further improve- 
ment of the navigation will have to be effected by 
dredging operations on a large scale. Such im- 
provement in many parts of the river will become a 
necessity in view of the demand for greater depth 
required to meet the ever-increasing dimensions of 
cargo-carrying river craft. The methods now in 
general use for the improvement of the navigation 
are very various ; the storage reservoirs of the head- 
waters ‘‘ relieve the low-water conditions from St. 
Paul to Lake Pepin ; regulation is applied to maintain 
a 6ft. depth on the 658 miles above the mouth of the 
Missouri River, with one exception, where the 
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Des Moins rapids led to the construction of the old 
lateral canal, five miles in length, at Keokuk ; regula- 
tion and dredging are combined to secure a navigable 
depth of 8ft. at standard low water on the 210 miles 
between the mouths of the Missouri and Ohio rivers ; 
and the prominence of dredging—although regulating 
works are numerous—is notable from the mouth of 
the Ohio to that of the Red River in obtaining the 
required minimum channel depth of 9ft. through this 
distance of 750 miles; while the 295 miles from the 
Red River to the Gulf of Mexico is naturally of ample 
depth, even for ocean steamships, there being only 
one bar in all this distance, and that near the upper 
end, on which the depth at low water is less than 
30ft.’ With regard to the important questions of 
the regulation and fixing of the river channel ever 
tending to vary its course, the protection of the river 
banks from erosion, and the prevention of floods, 
the present policy of the authorities appears to lie 
in the direction of large extensions of the elaborate 
and costly bank revetments which have becn em- 
ployed with so much success in recent years, accom- 
panied by the construction of additional levees and 
the improvement of those existing for the protection 
of the river valley against flooding. 








RECENT LOCOMOTIVE PERFORMANCE ON THE 
GREAT NORTHERN RAILWAY. 
(By a Correspondent.) 


No. II.* 


Last week I gave some specimens of the capa- 
bilities of the saturated steam “ Atlantics,”’ and I 
now propose to give a few instances of the work 
performed by those built or since fitted with super- 
heaters and using dry steam. It was in May, 1909, 
that Mr. Ivatt fitted one of the small ‘* Atlantic’s ” 
with the German Schmidt apparatus as an experi- 
ment. The engine so fitted—-No. 988—had the dia- 
meter of the cylinders increased to 20in., and I 
believe the working pressure of the boiler was reduced 
to 150lb. After the engine had been running for 
some time with great success—-an example of which 
is included—-Mr. Ivatt decided to build ten additional 
* Atlantics ” of the larger pattern and fit them with 
the apparatus. These were completed in 1910 and 
were given the running numbers 1452 to 1461 inclu- 
sive, while the chief dimensions were :—Cylinders, 
20in. by 24in.; coupled wheels, 6ft. 8in., with new 
tires; and heating surface made up of 144 square 
feet in the fire-box, 1909 square feet in the tubes, 
and 343 square feet in the superheater, making a 
total of 2396 square feet. There was no alteration 
in the grate area, but the steam pressure was only 
150 1b. to the square inch. Mr. Gresley, however, 
on taking over the reins of office, increased this to 
170 1b. with improved results, and he also fitted 
several of the earlier-built ‘‘ Atlantics,” including 
the four-cylinder compound No. 1421, as they passed 
through the Doncaster shops for heavy repairs, with 
superheaters of the Robinson or Schmidt pattern. 
They are all giving a good account of themselves, 
as the following records show. 

Appropriately commencing with the experimental 
engine, No. 988 had the substantial load of 380 tons, 
and in addition a strong north-east wind. The summit 
at Potter’s Bar, 12} miles, was reached in 21 min. 
16 sec., the minimum speed being 41 miles an hour. 
We were badly checked at Hatfield, caused by the 
preceding slow train being late, and so took 27 min. 
32 sec. to clear that station, and travelling at only 
30 miles an hour instead of 70 or more. Hitchin, 
32 miles, was passed at 774 miles an hour, in 41 min. 
57 sec., the speed increasing to a maximum of 81.8 
miles an hour at Three Counties. A relaying slack 
was encountered at St. Neots, yet we managed to 
cover the 26? miles from Hitchin to Huntingdon in 
only 23 min. 34 sec. The minimum at Abbott’s 
Ripton was 47 miles an hour, and 75 miles an hour 
was twice touched on the descent, the stop at Peter- 
borough being made in 83 min. 6 sec., 80$ min. net 
time, representing an average speed of 56.8 miles 
an hour—a distinctly good performance. 

Next, take No. 1454, one of the large superheater 
‘ Atlanties,”’ with a like load and weather conditions, 
with the addition of rain, which seemed to be respon- 
sible for severe slipping in the tunnels between Wood 
Green and Potter’s Bar, with the consequence that the 
speed at the latter station was only 39 miles an hour, 
and 26 min. 44 sec. were required to clear Hatfield ; 
then we commenced to regain the lost time in earnest, 
covering the next 4} miles to Welwyn, mostly uphill, 
in 3 min. 53 sec., while the speed had not fallen below 
56 miles an hour when we reached the summit at 
Woolmer Green, near Knebworth. Hitchin was 
passed in the quick time of 12 min. 56 sec. for the 
14} miles from Hatfield—a very smart performance 
for that section. At Three Counties a speed of 81.8 
miles an hour was again attained, and Huntingdon 
was passed in 23 min. 5 sec. from Hitchin, without 
the speed having fallen below 63 miles an hour, and 
So in spite of the slow start we were enabled to cover 
56 miles from the start in the even hour. The 
remainder of the journey to Peterborough was taken 
easily, and we arrived in 81 min. 53 sec. 

With the slightly lighter !oad of 370 tons, No. 1456 
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passed Holloway in 4 min. 46 sec., commenced the 
ascent to Potter’s Bar at 54.8 miles an hour, and 
except for a slight slack through Potter’s Bar tunnel 
did not fall below 44 miles an hour, passing the 
summit in 19 min. 33 sec. The 19} miles thence to 
Hitchin, which include a good proportion of adverse 
gradients, were run in 18 min. 5 sec., with a minimum 
of 57.6 miles an hour. A maximum speed of 78.9 
miles an hour was reached at Three Counties, and 
574 miles were covered in the hour from the start, 
and as we were getting ahead of the booked times, 
matters were then taken somewhat easier. Still we 
passed Huntingdon, 58} miles, in 614 min. We ambled 
up to Abbott’s Ripton at a minimum of 42.8 miles 
an hour, while no higher speed than 69.2 miles an 
hour was attained on the falling gradients; never- 
theless, we stopped at Peterborough in 79 min. 43 sec., 
a gain of 3} min. on schedule, including a slight delay 
for engineering work. Had it been desired, a further 
3 min. to 4 min. could easily have been saved. 

Continuing from Peterborough with the same engine 
and load, the ascent to Stoke Box was tackled in 
fine style, the final 114 miles—8} of which rise mostly 
at 1 in 200 and the remainder, to the summit, at 
1 in 178—being covered in 13} min, with a minimum 
of 42.8 miles an hour, so that the 23} miles from the 
start occupied 29 min. 3 sec. Grantham, 29} miles, 
was passed at a reduced speed of 30 miles an hour in 
34 min. 33 sec. Approaching Newark a maximum 
speed of 75 miles an hour was registered, and we 
cleared that town, 43% miles, in 47 min. 47 sec. 
The 6} level miles to Carlton required but 5 min. 
24 sec., with a maximum of 73.7 miles an hour— 
smart work with such a load—while the next 5} 
miles of uphill were run in 5 min. 17 sec., but then 
we experienced a signal check, speedily followed by a 
second, which culminated in a dead stand for 18 sec., 
in spite of which we passed Retford, 62} miles, in 
6834 min., carefully reducing speed over the Great 
Central level crossing. On the rise at 1 in 198 to 
Piper’s Wood Box the speed did not fall below 53 
miles an hour, and after another signal check we 
stopped at Doncaster in 86 min. 4 sec., running time 
for the 79? miles, a gain of 2 min. on our booked 
time, the net time representing a gain of 63 min. 
It is noteworthy that the net time for the 503 miles 
from Grantham was 48 min. The late Mr. Charles 
Rous-Marten once recorded a net time for this 
section of 47} min. with Mr. Ivatt’s 7ft. 6in. “‘ Single ” 
No. 266, but the load was only 205 tons; thus, the 
performance of No. 1456 was a remarkably smart one. 

The following run well illustrates the weight- 
hauling capacity of these machines, No. 1453 having 
no less than 415 tons to deal with on the Peterborough- 
Doncaster stage of the down 1.30 p.m. Leeds dining 
car express, for which until recently 88 min. were 
allowed. Within 5 miles from the start we attained 
56.9 miles an hour, and did not fall below that 
pace until Essendine was reached. The speed then 
gradually fell to a minimum of 45 miles an hour at 
Corby and 41 miles an hour on the last quarter-mile 
at the summit, reached in 30 min. 24 sec. Grantham 
was cleared at reduced speed in 35 min. 52 sec., so 
that we were less than a minute late on the hardest 
part of the schedule. Descending to Newark, the 
144 miles were covered in 13} min., with a maximum 
of 69.2 miles an hour, and on the level to Carlton 
the 6} miles required exactly 5}? min., while 8} min. 
sufficed for the next 7} miles of rising gradient to 
the summit of Askham tunnel, the minimum speed 
being 49.4 miles an hour. This excellent work 
resulted in Retford being passed, again at reduced 
speed, in 18 min. 41 sec. for the 183 miles from 
Newark, so that the total time from the start was 
68 min. 18 sec., and 32 min. 26 see. for the 33 miles 
from Grantham. The remaining 173 miles to Don- 
caster absorbed a further 18 min., the minimum at 
Piper’s Wood Box being 53 miles an hour. Thus, 
No. 1453 arrived at her birthplace with 1? min. in 
hand, having acquitted herself admirably. 

On another occasion with the same train and a 
load of 390 tons, No. 1434, one of the original large 
‘** Atlantics,” fitted with a superheater, was able to 
save 14 min. on the booked time. In this instance a 
speed of 60 miles an hour was reached within 9 miles 
of the start. When Essendine was passed, the speed 
had not fallen below 57 miles an hour; at Little 
Bytham it was 50 miles an hour; at Corby 45; 
but up the final quarter-mile at 1 in 178 at Stoke 
Box it fell to 38.4. The summit was passed in 30 min. 
2 sec., the last 15 miles having taken 18 min. 17 sec. 
The 20 miles descent to Newark, including the usual 
reduction of speed through Grantham, was covered in 
18 min. 38 sec., with a maximum of 73.7 miles an 
hour on a gradient of 1 in 550. The level stretch to 
Carlton required 6 min. 5 sec., and the rising gradients 
thence to Askham 8 min. 42 sec., the minimum at 
Tuxford being 46 miles an hour. Approaching 
Retford we slackened speed as before, passing that 
station in 68 min. 3 sec. and 32 min. 24 sec. from 
Peterborough and Grantham respectively, reaching 
Doncaster in 86 min. 37 sec. .This also must be deemed 
an admirable piece of work. 

With an up Scotch sleeping car express weighing 
330 tons, No. 1461 had the liberal allowance of 
2 h. 4 min. for the 1053 miles from Grantham to 
London. Naturally no difficulty was experienced to 
keep the allotted time ; in fact, as will be seen, the 
difficulty was to avoid running too much ahead of 
schedule. On starting, No. 1461 vigorously attacked 





the 54 miles of unbroken rise at 1 in 200 and climbed 
it in 10 min. 29 sec., attaining 43 miles an hour at 
the top, increasing within a further 10 miles to 
81.8 miles an hour on the falling gradient. The 
speed was reduced to 15 miles an hour when picking 
up water at the Werrington troughs and the 10 miles 
per hour limit was faithfully observed through Peter- 
borough station, the 23? miles from Stoke Box 
having taken 22} min. Matters were then taken very 
easily, so much so that we commenced the ascent to 
Abbott’s Ripton at barely the mile-a-minute rate, 
falling to 41 at the summit, but fast enough to bring 
us through Huntingdon within the allotted 22 min., 
while on the stage thence to Hitchin, for which 
31 min. were allowed, only 28 min. 40 sec. were re- 
quired, with no higher speed than 67 miles an hour, 
and we passed that station at a speed little more than 
30 miles an hour, so easily was the engine working, 
though this increased to 41.6 up the 1 in 200 gradient 
to Stevenage. On the 5 uphill miles, Hatfield to 
Potter’s Bar, the engine gave some idea of what it 
could do by covering this distance in 5 min. 7 sec., 
with a minimum of 57 miles an hour, and in less than 
4 miles on the falling gradient reached a top speed of 
75, when the driver promptly shut off steam, and we 
ran the remainder of the journey by impetus, arriving 
at King’s Cross in 117 min. 37 sec., a gain of nearly 
64 min. 

Not only are the superheater “ Atlantics ” justify- 
ing their existence, but several of that most useful 
“1321” class of 4-4-0 engines, having been fitted 
with superheaters seem to be able to give a very 
good account of themselves with heavy trains, as 
I recently saw one run into York exactly on time with 
a Scotch dining car train weighing at least 380 tons. 
Also I have recently noted the following run behind 
No. 55 with a load of 310 tons—a very substantial 
one for the journey over the hard West Riding 
Joint Line from Doncaster to Wakefield, much of 
the distance being uphill. The first 64 miles occupied 
exactly 9} min., and Nostell, 14} miles, was passed 
in 17 min. 53 sec., despite the long climb of 9 miles 
—3} at 1 in 156—on which our minimum speed was 
as high as 50 miles an hour. Down the incline the 
speed reached 70.3 miles an hour, and we made the 
19? miles’ run, start to stop, in 23 min. 38 sec. This 
struck me as being a very good performance for an 
engine having only 1230 square feet of heating surface 
and cylinders 13}in. by 26in., the coupled wheels 
being 6ft. 8in. and working pressure 160 lb. 

Finally, travelling by the up afternoon Scotch 
dining car express, we were fortunate to be “ horsed ” 
from Peterborough by No. 1631, one of Mr. Gresley’s 
six-coupled superheater engines, officially described 
as for mixed traffic, having wheels only 5ft. 8in. 
diameter ; cylinders, 20in. by 26in.; heating surface, 
1421 square feet. The load was the respectable one 
of 370 tons, though the allowance for the journey 
of 76} miles to the Metropolis is the somewhat liberal 
time of 92 min., giving an average speed of 49.7 
miles an hour, not very fast as modern speeds go, 
but still it was decidedly interesting to be hauled by 
what is, after all, but a powerful goods engine. We 
made a fairly good start, and on the level near Holme 
623 miles an hour was attained, followed by the good 
minimum of 47 at Abbott’s Ripton summit, after 
4} miles up at 1 in 200. Huntingdon, 17} miles, 
was passed at 67 miles an hour in 21 min. 19 sec., 
and the 263 miles thence to Hitchin occupied 29 min., 
and we had now gained 3} min. on the booked time. 
Consequently, the driver then ran under easy steam, 
and also we encountered a delay for engineering 
work near Knebworth, so that speed had to be 
reduced to 15 miles an hour for a short distance. 
At the foot of the Potter’s Bar incline we reached a 
top speed for the journey of 69.2 miles an hour, and 
stopped at the terminus in 91 min. 48 sec., or 90 min. 
net time. 








THE WAR AND THE COAL MINING INDUSTRY. 


At the end of February a Departmental Committee, 
composed of Sir Richard Redmayne, K.C.B. (Chief 
Inspector of Mines), the Earl of Crawford and 
Balearres, and Messrs. Vernon Hartshorn, A. F. Pease, 
C. E. Rhodes, R. Smillie and 8. Walsh, was appointed 
to inquire into the conditions in the coal-mining 
industry with a view to promoting such organisation 
of work and such co-operation between employers 
and workmen as, having regard to the large numbers 
of miners who are enlisting for naval and military 
service, would secure the necessary production of 
coal during the war. In the middle of April Mr. 
Adam Nimmo was appointed to take the place of 
the Earl of Crawford, who had resigned. The Com- 
mittee’s report was published as a White Book 
on Tuesday evening last. It is a document remark- 
able alike for its lucidity of expression, for the logical 
reasoning brought to bear in its conclusions and for 
the level-headedness displayed throughout in_ its 
reasonings. The whole work of the Committee is 
ably summed up in the conclusions arrived at, and 
to a general précis of these we shall confine our 
remarks, while recommending the report as a whole 
as very well worth careful study. 

The Committee finds that up to the end of February 
last 191,170 persons from coal mines had joined the 
forces. The places of some of these workers have 
been filled, and from returns representing 89 per 
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cent. of the total labour employed in coal mines, it 
has been ascertained that at the end of February 
the net decrease amounted to 134,186 persons, or 
13} per cent. of the total employed in July of last 
year. Over the seven months from the beginning 
of August to the end of February there had been an 
average fall in outputs of 3,044,329 tons per month, 
or 13} per cent., as compared with the twelve months 
prior to the war. This loss, it is explained, will con- 
tinue unless means are taken to prevent it. It would 
represent something over 36 million tons per year, 
but as it is calculated that there will be a reduction 
in exports of about 24 million tons per annum, the 
net shortage would be about 12 million tons if there 
be no further enlistment of miners. 

The Committee is emphatic that if labour is further 
withdrawn from the collieries the output will be 
so reduced as seriously to affect the industrial position 
of the country—notwithstanding the adoption of all 
possible ameliorative measures—and it advises that 
very full consideration should be given to the question 
as to whether further recruiting among miners should 
be encouraged. If there be no further recruiting, 
then the reduction of absenteeism would do much 
to bring matters to a normal condition. The average 
absenteeism during the months succeeding the out- 
break of war was 9.8 per cent. Of this amount the 
Committee is satisfied that 4.8 per cent. is avoidable. 
If the absenteeism were reduced to the amount 
estimated as unavoidable, 7.e., 5 per cent., then the 
output would be increased to the extent of between 
13 and 14 million tons per annum and the present 
deficit would be more than met. The Committee, 
however, remarks that perfection is not to be ex- 
pected, but that it believes that the case has only to 
be put before the miners in order to secure a great 
response on their part. It proposed that the body 
best fitted to put forward the case is the Executive 
of the Miners’ Federation of Great Britain. 

Further suggestions are made as being possibly 
helpful. Thus it is proposed that the question of 
the curtailment of holidays and “ stop days * during 
the war might receive attention. Then, again, with 
regard to the Eight Hours Act, it is suggested that 
owners and workmen should confer together and 
determine to what extent, if at all, the Act should 
be suspended, and, if so, to what class of labour the 
suspension should apply and the amount in point 
of time the suspension should cover. Certain direc- 
tions in which, possibly, reorganisation in the mines 
might be carried out are indicated, and it is urged 
that considerable saving in coal might be effected 
if it were brought home to the public that it is a 
patriotic duty to economise in the use of fuel during 
the continuance of the war. 

The Committee does not advise that women should 
be employed to a greater extent than at present on 
the surface of mines, nor that the age-limit at which 
boys can be employed below ground or on the surface 
should be reduced. Moreover, if the restriction of 
the export of coal to neutral countries is found to 
be advisable, the Committee recommends that special 
consideration should be given to those mining districts 
which, to a large extent, depend on export for the 
existence of the collieries. 

In conclusion, the Committee explains that the 
basis of all its proposals and suggestions is har- 
monious co-operation between employers and em- 
ployed through the medium of the organisations on 
both sides thoroughly representative of thé parties. 
** Unless,” it adds, *‘ the organisations possess this 
power and are able vo act with authority for both 
owners and workmen, friction may arise and stoppages 
of work take place which ought to be avoided at the 
present time to the utmost extent possible.” 








OBITUARY. 


WILLIAM GREENE. 


DERBY papers announced recently the death of 
Mr. William Greene, who was one of the early 
pioneers in railway constructicn. He was born in 


January, 1819, and had hence reached the ad- 
vanced age of ninety-six years. His father was 


a major in the 61st Regiment of Light Infantry, 
which at the time of his son’s birth was stationed at 
Newport in the Isle of Wight. When twelve years 
old, young Greene was sent to school at Tutbury, 
near Derby. When he was seventeen—i.e., in 1836, 
just when the railway madness was taking its hold 
of, the country—he was apprenticed to an English 
engineer named Woodhouse, who was at that time 
surveying for a line in Ireland. One of the pupil’s 
first responsible pieces of work was the laying down 
of a section of line between Nottingham and Leicester, 
which was long ago absorbed into the system of the 
Midland Railway. 

Mr. Greene was later on connected with the con- 
struction of the line between Glasgow and Greenock. 
On both these undertakings he obtained experience 
in tunnel making, the two lines having tunnels 
through very different formations. It was doubtless 
this experience which led to his being chosen at the 
youthful age of twenty-two years to proceed to 
France in order to take charge of a section of the 
Rolleboise tunnel on the railway at that time being 
constructed between Paris and Rouen. During 





this work King Louis Philippe and some of his 
ministers came to inspect the operations, and Mr. 
Greene, having equipped the party, led it through 
the galleries. Some of the latter were so low that 
progress was only possible on the hands and knees, 
and Mr. Greene was wont in after years to tell jokingly 
how he had once made a king kneel down before him. 

After working for some five or six years in France, 
Mr. Greene proceeded to Spain, where he remained 
for many years, holding an important position. He 
had charge of the laying out of several of the first 
of the Government railways. About the year 1856 
he was engaged in the building of a line from Santander 
to Madrid. This line was in parts through extremely 
difficult mountainous country. 

Mr. Greene retired early from his profession, and 
for some time after he did so he remained in Spain. 








A NEW ALCOHOL FUEL. 


A CERTIFICATE has been published as a result of a test 
by the Royal Automobile Club of a new motor fuel known 
as “* Natalite.”” The trial was over 500 miles of road. The 
fuel is reported to consist of alcohol and ether, about 40 per 
cent. of ether being present. The car used was a 22 horse- 
power Charron of 1910 type, weighing 32} ecwt. with 
passengers. The roads were on the heavy side. The com- 
pression ratio of the engine was 3.7, and the carburetter 
used was a ‘ Solex.”” The fuel consumption was at the 
rate of 16.4 miles per gallon, or 26.2 ton-miles per gallon. 
The engine started easily on all occasions either from cold 
or when warm. The valve caps and heads were found to 
be very clean after the trial. 

These bare particulars do not serve to give a very clear 
impression of the importance of this test, which really 
lies in the fact that, though admittedly a compound of 
alcohol and ether, ** Natalite ’’ is wholly produced in an 
alcohol distillery from alcohol crops or their by-products. 
It is therefore possible to produce this fuel in any quantity 
and for any length of time, its supply being in no way 
dependent upon coal or mineral oils. The ether is, of 
course, a derivative of alcohol. 

The official trial does not give any comparative data, 
but an opportunity has been afforded us of testing this 
fuel against petrol, as a result of which we are led to the 
conclusion that the fuel consumption in the two instances 
is almost, if not quite, identical. The only alteration 
necessary to get the best results with “ Natalite”’ is a 
slight reduction in the supply of air to the carburetter. 
It is impossible to detect any difference in the running of 
an ordinary petrol engine when * Natalite” is used. In 
starting up, in accelerating, and in hill-climbing power, 
the fuel seems to be quite the equal of petrol. The exhaust 
is clear, and though stated in the Club report to be ** inclined 
to be malodorous ”’ is certainly not particularly offensive. 
The fuel appears to have the capacity of actually cleaning 
an engine in which deposit has formed, and so far as we 
ean ascertain, it results in no tendency towards corrosion 
of the metal of the cylinders or other parts. We under- 
stand that it is intended in the first instance to manu- 
facture the fuel in quantity in South Africa from molasses, 
which are obtainable as practically worthless by-products 
of the Natal sugar plantations. 

In addition to alcohol and a considerable percentage 
of ether derived from alcohol, the fuel contains at least a 
trace of ammonia for the purpose of neutralising any 
tendency towards acidity which might make itself felt 
under certain running conditions. In the recent official 
test the actual fuel employed was compounded of materials 
purchased on the open market in this country, and for 
motives of economy methylated spirits were employed 
in place of potable alcohol. The certificate notes the pre- 
sence of methyl-alcohol, and the assumption is made that 
its inclusion was for the purpose of denaturing the com- 
pound. In point of fact the actual denaturant used is of 
a more violent and poisonous character. It is only present 
in very small quantities, and the method by which it is 
combined with the other constituents forms a part of the 
patents covering the fuel. It is stated that the effect of 
drinking ‘‘ Natalite ’’ fuel would, in the first instance, not 
be fatal. The taste, however, is highly repulsive and the 
physical consequences would be very distressing. Con- 
tinued attempts to drink it in quantity would certainly 
result in death. It seems to us probable that this fact will 
operate against the free use of the fuel in its present form 
within Great Britain. It is possible, however, that in 
other countries Governments may hold the view that 
everything reasonably possible has been done to dis- 
courage drunkards, and that any further responsibility 
does not lie upon those who permit a thoroughly useful 
industrial product to be sold for legitimate purposes. 

One of the results of the presence of ether is that an 
engine will start up easily upon “* Natalite ’’ even in very 
cold weather. The fuel is also quite suitable for use in the 
engines of aircraft, whereas the majority of fuels of the 
benzole type, and mixtures of benzole and alcohol, are apt 
to give unreliable running in cold weather at high altitudes. 








THE ADAPTATION OF THE AVERAGE SHOP 
LATHE FOR ROUGHING SHELL BARS. 


(By a Correspondent.) 


THE ordinary shop lathe, used for general purposes, 
which should now give place to munitions, may be adapted 
without much alteration to give very efficient service 
roughing shell bars in quantity as they come from the 
rolls or, on rejection after the first inspection, for reduction 
to the next size, e.g., an 82mm. shell bar, rejected on 
account of seams, may be, after roughing down, passed 
for 75mm. There are two reasons for turning these bars : 
first, to reveal any impurities or imperfections due to 
the earlier treatment, and secondly, to reduce them to size 
for the die in the later operations. These later operations 
are carried out in the armaments works proper ; the rough- 
ing is practically the preparation of the raw material in 
suitable form for the munitions factory. 

The size of lathe suitable is from 8in. to 15in., according 





to the diameter of the bars. The finish of the work may 
be coarse and the limits of error are liberal; the chief 
thing is to turn out the greatest quantity in the least time 

The material is of higher carbon content than milq 
steel, tougher, and offering much greater resistance to the 
tool. The length of a bar is from 2} m. upwards. If the 
lathe bed is not of sufficient length a foot or so may be 
readily added by a strong cast iron bracket, well stificneg 
to carry the tailstock. The lathe bed must then be made 
into a tank to carry the cooling liquid, either by means of 
sheet steel trays, or better, if the construction permits 
with cast iron plates jointed to the underside of the bed’ 
making a water-tight connection. A sheet steel tray should 
be arranged just to clear the underside of the saddle bet ween, 
the bed for the purpose of keeping the turnings from the 
tank. A small strainer at one end of this tray is better 
than perforating the top for the passage of the liquid to 
the tank, as it allows the turnings to be cleared away 
more easily and the pump is less liable to be choked wit) 
small particles. From the lower tank the liquid is curried 
by a pipe to a cast iron settling tank. A convenient size 
is 2ft. long by lft. square ; it should be divided by a weir, 

A centrifugal pump, which may be obtained from the 
larger merchants, such as A. Herbert, Limited, must be 
connected to the opposite side of the weir to the inlet, and 
is conveniently driven by a belt off the lathe spindl.. 4 
jin. delivery pump is ample; the delivery pipe is to be 
fixed to the lathe saddle and the connection to the pump 
by rubber tubing. 

A soluble oil, mixed with water to the instructions sent 
with the oil from the merchants, is a very suitable liquid, 
as it has the advantage of keeping the lathe rest, &c., free 
from rust. It will be found advisable to flood the bar 
freely during cutting, keeping the flow at least lin. follow- 
ing the tool. 

A steady or stay should be fixed about the middle of 
the bar to reduce the vibration. Several steadies desiyned 
to travel with the tool have been tried, but the fixed steady, 
which should have adjustable cast iron vee plates, is the 
cheapest and is very efficient, the chief objection being 
that a journal must be turned for it. This should be done 
in another lathe; one lathe turning journals is enough 
to supply bars for three lathes. 

Feeds, Speeds, and Powers.—lt is not easy to fix definite 
feeds, speeds, and powers, as these so much depend on 
particular circumstances ; but some data may be given 
which, being the results of actual work, should be of use 
as guides. Taking the standard ordinary high-speed steels 
of price about Is. 4d. per pound and of section I fin. by jin., 
ground somewhat as a side roughing tool, then carefully 
hardened and finished, with feed ,';in., speed 55ft. per 
minute, the flow of liquid following the cut, but leaving 
the tool dry, the tool would stand up to one bar 2 m. 
long and at the end would require grinding only. It is 
probable such a tool would stand longer on a greater con- 
tinuous length, but it will not stand the cooling due to 
coming off one bar and heating up on the next. If the 
liquid impinges on the cutting edge the steel will not stand 
so well. The horse-power required to drive this speed and 
feed with a reduction of diameter from 82 mm. to 75 mm. 
is about 4 to 5 according to the lathe efficiency. It is most 
important that the overhang of the tool over the rest be 
reduced to the minimum in every case. 

With the super high-speed steels, costing about 2s. (id. 
per pound, of the same section and treated with the same 
care, the feed may be increased to ,);in. and the speed up 
to 75ft. per minute. The tools will stand about the same 
length of bar as the ordinary high-speed steel with the 
lesser feed and speed ; the horse-power required will rise 
to about eight. The centres must be drilled and counter- 
sunk. Some form of horizontal drill is most convenient 
and a light lathe may be converted for the purpose. An 
angle of 70 deg. has been found very satisfactory ; a [in. 
hole should be drilled and opened out by a 70 deg. bit. 
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ROTARY BAR CUTTING-OFF MACHINE 


CLIFTON AND WADDELL, JOHNSTONE, NEAR GLASGOW, 
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ROTARY BAR CUTTING-OFF MACHINE. 


A BATTERY LOCOMOTIVE FOR TRACK LAYING. 


WHEN it was decided some time ago to relay the track 
on the Central London Railway some special ‘‘ Dread- 
nought” trucks were built for placing the new track in 
position. With these trucks it was possible to carry a 


Tue cutting-off machine illustrated herewith represents 
the latest practice of Clifton and Waddell of Johnstone, 
near Glasgow. It is capable of dealing with round bars 
or tubes up to 18in. in diameter or with square bars of 











existing invert. Wooden blocks were inserted in the 
concrete road laid for the sleepers to rest upon, and these 
blocks were very carefully set to the correct level so as to 
give a proper top to the track. The new track was 
wedged in position and then concreted, a speed restriction 
being imposed until the track had sufficiently consolidated. 

The trucks were hauled by an electric locomotive, Fig. 1, 


The Emderzes- 





Fig. 1—ELECTRIC BATTERY LOCOMOTIVE FOR TRACK LAYING 


equivalent dimensions. Particular attention has been | 42ft. length of track inta the tunnels, and after the old 


given in its design to the attainment of a high cutting speed | rails and the longitudinal timber had been taken out, 
| separately and placed on the truck, the new sections of | 
| total weight being 3300 lb. 


without vibration. 

The stock to be cut is held in the jaws of two strong 
self-centring vices between which the cutter disc revolves. 
The cutters are two in number and are carried in cast | extension brackets at the sides. These brackets, which are 
steel tool slides working on adjustable guides formed on | 
the face of the dise. The dise revolves in a circular frame | 
bolted to the bed and is supported on two vee-sectioned | 


track were lowered into position. The trucks are only 


2ft. Sin. wide, but, as can be seen from Fig. 3, there are | 


Fig. 2—INTERIOR OF BATTERY COMPARTMENT 


equipped with Edison accumulators. The battery, which is 
shown in Fig. 2, consisted of 220 A 4 type cells having a 
capacity of 150 ampére-hours at the five-hour rate, the 
The ordinary controlling 
gear was used for controlling the locomotive and a special 
change-over switch enabled the engine to take current 





circular guides. One of these guides is a part of the frame. | 
The other, the rear one, is formed on a plate ring bolted | 
to the back of the frame. This ring is readily adjustable 

to take up-wear and to preserve the rotating dise in a 

central position. The vee-guides are also designed to 

exclude all cuttings from the bearings. 

The machine is driven by a 20 horse-power variable | 
speed electric motor by means of which the revolutions 
of the cutter dise are increased as the centre of the stock 
is approached. The power is transmitted from the motor 
pinion on to a counter shaft and thence through one or 
other of two pairs of gear wheels on to a driving shaft, at 
the end of which is a pinion meshing with a large spur 
wheel on the cutter disc. The feed of the cutters is ob- 
tained from a ratchet arrangement on the back of the 
revolving dise and is transmitted through screws to nuts 
on the tool slides. The two screws are independent. 
but can be coupled up to work together. Four rates of 
feed are provided and the feed can be automatically 
stopped when the cutters reach the centre or at any other 
point. A small rotary pump operated from the driving 
shaft supplies a service of water from a tank formed in 
the bed plate to the cutters. The total weight of the 
machine is 9 tons. 














ELectric Mining Recutations.—A_ handy little booklet, 
embodying the recently-issued regulations with the Home-office 
Memorandum thereon, has been published by the firm of W. T. 
Glover and Co., Limited, Trafford Park, Manchester. The 
contents of the booklet also include data of use to those interested 
in the application of electricity to mining work, and illustrations 
and information relating to the more usual form oi accessories 
and fittings relating to this class of work. The book is small 
enough to be carried in the waistcoat pocket, and is well bound 
and printed. 


laying operations were commenced pockets were cut out 
of the concrete underneath the longitudinal timbers to 
| take the cross sleepers and a solid bed of concrete was 
formed at the correct level and extended across the 








Fig. 3—TRACK LAYING TRAIN 


spaced 6ft. apart, were provided for carrying the old| from the third rail at the normal working pressure, or 
rails after they had been removed. Before the track- | from the battery at a pressure of 250 volts. 


Tt was found 
possible under the latter conditions to move a train 
weighing 90 tons at about three miles per hour on the level, 
and on agradient of 1 in 60 at rather over one mile per hour. 
Current was also taken from the battery for driving a 
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mortar-mixing machine and also for operating the air 
compressor and brake gear. The service was of an ex- 
ceedingly heavy nature, involving occasional discharges 
up to 350 ampéres, which corresponds to the 25 minutes’ 
rating of the cells. Fig. 1 shows the complete battery 
locomotive. 

After two years’ work on the Central London Railway 
the locomotive was transferred to the Bakerloo line, where 
it was used for the extension work that has recently been 
completed. A recent test has shown that the cells will 
still give an output well above their rated capacity. 
Moreover, we are told that, notwithstanding the severe 
character of the work to which they have been put, they 
have not suffered any mechanical or electrical injury. 

The performance of the battery is still more astonishing 
when its size is taken into account, for it is only three and 
two-thirds of the size of the accumulator equipment 
usually fitted to delivery vans assigned to carry half a ton 
gross load. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 





MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


THE 


The Iron Trade. 


Prices of material have been advanced to such 
a high level that general trade could not support them 
to more than a small extent, but manufactured iron- 
masters happily report very large inquiries from miscel- 
laneous manufacturers engaged on naval and army work. 
There are also offers on behalf of France and Italy, and 
agents acting for Russia are in search of bars, black plates, 
and steel sections. Buyers still have great difticulty in 
obtaining promise of deliveries, and all business is subject 
to war conditions. As already intimated, there is no 
relaxation of the tension due to the difticulty of getting 
quick delivery. All the available labour is passing more 
and more into war channels, and private business is 
increasingly ignored. New private demand is not at 
present very active, but a period of active buying seems 
near at hand. Contracts are rapidly running out ; 
merchants have very little material on hand, and producers 
believe that during the next fortnight very considerable 
orders. will have to be placed in all departments to provide 
for Government work which manufacturers have in hand. 
Under these circumstances prices in several lines are 
further advanced. Marked bars are once more concen- 
trating attention. The selling price continues at £11, 
although sales of unmarked iron to-day—Thursday—in 
Birmingham were on the basis of £10 15s., while £11 
was quoted for delivery a fortnight hence. The makers 
of best bars show a decided reluctance to increase their 
prices. But it is-believed that upward action on their 
part must shortly become inevitable, an £11 standard in 
the present inflated condition of the market being generally 
voted as altogether too low. For merchant bars £10 10s. 
is asked, bolt iron fetches £10 to £10 2s. 6d., and the 
lower grade used for nut manufacture is 2s. 6d. less. The 
demand for war purposes is such as to keep the mills 
busily engaged. A great deal of the material which is 
now going into consumption was bought at prices very 
much lower than those which now prevail. There have 
been such serious delays in the fulfilment of contracts 
that the »ecumulated arrears are much in excess of the 
normal. To-day’s price for three-eighths rounds was 
£11 15s., yet some makers are still supplying them on 
old contracts at £7 15s., the price ruling four or five 
months ago. Though the upward rush of prices has been 
very marked as regards transactions of an emergency 
character, the bulk of the output has not participated in 
the inflation to so great an extent as has been very widely 
supposed, 


“i 





Galvanised Iron and a ‘‘Corner” in Spelter. 


The iron trade is badly hit by the great scarcity 
and exorbitant price of spelter. Before the war the 
price oscillated between £20 and £30, generally much 
nearer the lower value than the higher. At the end of 
April the price was £50 to £52 per ton delivered in the 
Midlands. On July 31st last the quotation on the London 
Exchange was £21 10s. at port. To-day the corresponding 
quotation is £105, a price which soars right beyond that 
of copper. Very large supplies are absorbed by the 
Government and private armament firms and by the 
metal companies supplying metal to manufacturers of 
various classes of war material, but no others can get it. 
If they could, few manufacturers could sell their wares 
at a price to remunerate them for their outlay. Galvanisers 
find themselves in a very awkward position. Fair supplies 
have been held locally until recently, but the remarkable 
advance since the beginning of the year was not foreseen. 
During the past month the increase has been £40, or in 
two months £60 per ton. Sheet galvanisers are ceasing 
production. Some makers are putting black sheets on 
the market instead of galvanised sheets, and in one or 
two cases where corrugated sheets were urgently required 
they have been supplied painted or black for painting. 
Rightly or wrongly, users on this side attribute the great 
advance to a certain amount of ** cornering” by American 
dealers. It is believed that unfair advantage is being 
taken of a comparative shortage, due to the stoppage of 
Silesian supplies. A fortnight or so ago galvanised sheets 
could still be purchased near £17 per ton. Makers now 
are not anxious to quote at all, as spelter may rise much 
further. It is evident that the market in America has 
got out of hand. Producers there have been flooded 
with big orders for distant deliveries, and there is practi- 
cally no stock. Heavy war needs also largely explains 
the extraordinary tightness of the metal. Fortunately 
or otherwise, the home output of galvanised iron is now 





only 50 per cent. of the normal. The war, of course, is 
responsible for the greater part of this decrease. Last 
year’s total exports were 566,600 tons, as against 762,240 
tons in 1913. 


Pig Iron and Steel. 


There is not much movement in pig iron. Prices 
are unchanged, but smelters to-day—Thursday—in 
Birmingham were under no pressure to sell, and what 
business there was was done at the rates lately quoted. 
South Staffordshire common forge realises 65s., part-mine 
72s. 6d., best all-mine forge 87s. 6d. to 90s., best all-mine 
foundry 90s., and cold blast 140s. Derbyshire smelters 
quoted 71s. 6d. to 73s. 6d., and Northamptonshire brands 
ruled at 68s. 6d. to 71s. Almost all steel values are higher. 
Very extravagant prices for open-hearth soft steel billets 
are heard of, including £8 15s. and £9. Semi’s are un- 
obtainable under £7 15s., except for American billets, 
which are quoted £7 10s. to £7 12s. 6d., delivered in the 
Midlands. Finished steel is coming in from America. 
An arrangement has been arrived at by the Associated 
makers in this country to abolish the allowance of 2s. 6d. 
per ton hitherto made in favour of orders for 100 tons 
and upwards. The advance of 10s. per ton in sections 
and bars by the Midland Steel Makers’ Association 
announced last week has now taken effect, making sections 
£9 15s. basis, channels £10, bars (rounds and squares) 
£10 5s., and plates £10 per ton. For steel strip £11 10s. 
is the usual quotation, and hoops are quoted £11 to £12. 


North Staffordshire Iron and Steel. 


There is still great activity both in finished iron 
and steel in North Staffordshire. In finished iron the 
situation is yet that the output is by no means equal to 
the demand, and with fuel and all classes of material 
scarce and dear, the price of *‘Crown”’ bars has again 
shown a sharp upward tendency during the week ; £10 15s. 
is quite a general quotation, and in some quarters £11 a 
ton is demanded. Iron plates are obtainable at £11 10s. 


to £11 l5s. a ton. There is no material change in pig 
iron. The prices of all classes of steel have been advanced 


by 10s. a ton, but so great is the pressure of war work 
that orders which would have been booked gladly in 
normal times by manufacturers have been declined during 
the week. The books contain enough orders to keep the 
rolling mills fully employed for months ahead. Manufac- 
turing fuel is in brisk demand in spite of the advance in 
prices. 


Birmingham's Help to the Ministry of Munitions. 


Birmingham is rapidly increasing its output of 
shells, but for the present the business is mainly confined 
to a comparatively small circle of manufacturers in a 
large way of business. New buildings are steadily coming 
into use, deliveries of machine tools and other plants, 
particularly from America, are being well maintained, 
and if labour can be obtained the next few weeks should 
see an enormous extension in the local output. The 
Birmingham Munitions Committee will be able to report 
to the Munitions Minister that hitherto undeveloped 
resources for the manufacture of shells or parts of shells 
exist here to a considerable extent, and a large number 
of the smaller engineering firms of the city should soon be 
engaged on the work. The firm of Sir Alfred Hickman, 
Limited, recently determined to lay down plant for 
the manufacture of large shells. The firm is already 
rolling large quantities of steel for War-office and 
Admiralty purposes. It is expected that the new plant 
will be ready in three months. The formation of a 
Munitions Committee for Wolverhampton and district 
is being advocated by the Wolverhampton Chamber -of 
Commerce, and this body has just addressed a letter to 
the Minister of Munitions asking that such a committee 
may be formed, the Chamber believing that if a repre- 
sentative were sent down from the War-office to confer 
with the local manufacturers the district would be able 
to render considerable assistance at the present time. 
I hear one very large motor engineering concern in 
Wolverhampton which is very full of Government work 
of all sorts, including shells and aeroplane manufacture 
and other classes of engineering productions for the front, 
hes just placed an order for additional tool plant to the 
value of £10,000 for the expediting of output. The 
works are also being extended by the building of several 
additional bays. 


Coal Trade Matters. 


Happily all the Black Country collieries have 
been working well this week after the troubles of the last 
few weeks. Practically all the miners in the area are 
operating now at the 15 per cent. war bonus increase. 
In the case of the seventy summonses against men for 
leaving work without notice, half were withdrawn upon 
the men each voluntarily consenting to pay the colliery 
charter-masters 10s. damages, and this action by the 
masters has given great satisfaction and prevented the 
miners from leaving the locality. In respect of the other 
half of the summonses, proceedings were gone on with, 
and the magistrates convicted in all cases and imposed 
the same penalty as was voluntarily submitted to by the 
first batch of men mentioned. The coalowners’ position 
has thus been completely vindicated. The Warwickshire 
coalmasters have now consented to pay the enginemen 
and mechanics about the pits the same 15 per cent. war 
bonus as has been received by the underground men. 
So, too, have the North Staffordshire colliery owners, 
though in this last case certain advances which had been 
granted to the surface workers under an agreement made 
last October are to form part of the bonus. The Black 
Country fire-clay miners have been granted an advance of 
10 per cent. this week as a war bonus in place of the full 
15 per cent. advance which they at first claimed. The 
rise is equal to an increase of 6d. per day to the pike men 
and loaders, and 4d. per day to all other underground 
workers. Surface workers have also received the 10 per 
cent. advance. The last previous increase which the 
men had was 5 per cent. in January of this year. Coal 
prices on the Cannock Chase district and at the South 
Staffordshire collieries, of which Dudley and Tipton 
are the centre, have this week increased Is. to Is. 6d. and 
on to 2s. per ton as the result of the war bonus to the 
miners, The larger advance mentioned has been mostly 





on domestic fuel, while the more moderate increase 
relates to ironworks and other manufacturing  ¢oa| 
Ironworks large coal is now quoted 16s. per ton, rough 
slack 10s. 6d. to 12s. per ton, screenings 13s., and fine 
slack 6s. 6d. per ton. It is particularly noteworthy that 
miners in the Nuneaton district of Warwickshire are 
responding to the appeal for volunteers to form a local 
company of tunnellers, to be attached to the Royal 
Engineers. Mr. J. H. Phillips is getting the men together 
and the first batch of fifteen will be ready for service soon, 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday, 
Pig Iron Strong. 

THERE was a strong feeling in pig iron, and there 
was more Derbyshire on offer at prices rather favouring 
buyers ; other sorts showed little change. Steel hoops of 
all sorts were dearer. Copper and brass tubes showed q 
smart advance. English tin ingots and sheet lead hivher, 


Quotations 
Pig iron: Lincolnshire No. 3 foundry, 76s,; 
Staffordshire, 74s. 6d.; Northamptonshire, 76s.; Derby. 
shire, 75s.; Middlesbrough, open brands, 74s. to 7 
Scotch, nominal: Gartsherrie, 88s.; Glengarnock, 85s.; 
Eglinton, 86s.; Monkland, 85s.; Summerlee, 86s., delivered 





Manchester. West Coast hematite, 107s. 6d.; East Coast 
ditto, 102s. 6d., both f.o.t. Finished iron : Bars, £10 10s.; 
Lancashire hoops, £13 2s. 6d.; Staffordshire ditto, 


£12 17s. 6d.; sheets, £11 10s. to £12. Steel: Bars, £10 10s, 
to £11; steel hoops, £12 17s. 6d.; boiler plates, £11 5s. 
to £11 10s.; plates for tank, girder, and bridge work, £10 
to £10 10s.; English billets, £8; cold-drawn steel, £16 to 
£17. Copper: Sheets, strips, &c., £104 per ton; small 
lots, 123d. per pound; rods, £104 per ton; small lots, 
123d. per pound; tough ingots, £93 10s.; best selected, 
£95; copper tubes, 13}d.; solid-drawn brass tubes, 14 }d.; 
brazed brass tubes, 154$d.; condenser tubes, 16}d.;— con- 
denser plates, 13}d.; rolled brass, 14d.; brass turning rods, 
13}d.; yellow metal sheets, 11 }d.; rods, 13d. per pound, 
Sheet lead, £27 10s.; English tin ingots, £169. Aluminium, 
£110 to £120. 





Lancashire Coal. 


There was a fair though not a large attendance 
at Tuesday’s market. Demand for house coal continues 
fairly steady and prices are maintained. Contracts are 
being received on the basis of 5s. to 6s. per ton advance 
on last year. On account of the cotton trouble looming in 
the near future there seems to be some nervousness, but 
the demand is fair and contracts are concluded as from July 
at from 5s. 6d. to 6s. 6d. per ton advance. Shipping and 
bunkering coal brisk. General quotations :—Best Lanca- 
shire house coal, 21s. 10d. to 23s.; good medium house coal, 
20s. 4d. to 21s. 2d.; domestic fuel, 17s. 7d. to 18s. 7c; 
screened steam coal, 15s. to 16s. 6d.; slack, 12s. to I4s. 
per ton at pit. 


Munitions of War. 

Nothing but praise is heard for the admirable 
address which Mr. Lloyd George gave last week to an 
audience of about 1000 representatives of local engineering 
firms, and on all hands regret is expressed that he had not 
been appointed to his present post many months ago. 
Mr. Lloyd George spoke for about one hour and there was 
no mistaking the effect which his words had upon his 
audience. Nevertheless, what he advocated broadly, 
namely, the formation of a strong local committee of 
engineers to organise the resources of the district, with a 
free hand, is only what has been urged on more than one 
occasion in these columns. Such a committee had been 
in existence for some weeks prior to the meeting. It is 
sincerely to be hoped that Mr. George’s remarks with 
regard to labour will have the desired effect. As he 
remarked, the regulations, the customs, and practices of 
trade unions may be of great service in times of peace, but 
are “utterly inapplicable and out of place in the terrible 
urgency of war.” If Mr. Binn’s words, ** pledging the 
trade union representatives to support in every possible 
way the efforts of the Minister of Munitions to increase the 
production of war material,” are loyally acted up to by 
the men for whom he is responsible, one of the greatest 
difficulties in the desired output of high explosive shells 
per month will disappear. It is quite evident that the 
matter of high explosive shells is one that brooks no possible 
delay, and of the two methods of organisation mentioned 
by Sir Percy Girouard, namely, the central factory on 
the one hand and the utilisation and organisation of exist- 
ing works, the latter idea is the one most favoured in this 
district. Many works will be able to start operations at 
once if the material and the very necessary gauges are 
forthcoming ; whereas with a central factory many weeks 
would elapse before the necessary tools and organisation 
had been acquired. The difficulty of keeping men engaged 
on war work from joining the Army is a very serious one 
and might be remedied if it were easier for firms to obtain 
badges for the men to wear. Many cases have come to 
my notice of men engaged by sub-contracting firms being 
taken by the recruiting sergeants whose services were 
better employed in the shops. This fact was pointed out 
to Mr. George, as well as the great difficulty which firms 
which are engaged on shell manufacture have experienced 
in obtaining the large number of gauges. I understand 
that since the meeting was held last week the sub-com- 
mittee on munitions, consisting of Messrs. Collingwood, 
Wood, Goodbeheare, Mensforth, J. Taylor, and Hans 
Renold, has been busily engaged on the details of the new 
scheme. It is probable that three committees will be 
formed to represent the chief engineering districts of 
Lancashire, and these will work in conjunction with the 
main committee. In the meantime an important meeting 
took place on Monday last, when representatives of # 
number of firms met the sub-committee and gave an under- 
taking as to the quantity of shells which could be prod uced, 
and representatives of the committee have visited W ool- 
wich Arsenal with a view to obtaining all particulars ot 
the nature of the work to be done. One of the greatest 
difficulties which will be met with in distributing the work 
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of shell making is the large amount of equally urgent work 
which is already in hand, such as the manufacture of shell 
lathes, shell presses, and other machinery, which cannot 
very well be delayed. Another point which will require 
careful attention is the disorganisation of works and labour 
which might ensue from the giving over of one section, 
such as the lathes, entirely to shell work, thus leaving 
the other machine tools without work, This is where the 
organising will come in, and in some cases sacrifices will 
have to be made, for on the exertion of our full power of 
production depend the issue of the war and the future of 
the nation. I feel confident that Lancashire engineers 
will patriotically rise to the occasion without waiting to 
be convinced by argument based upon the Defence of the 
Realm Act. 


Trafford Park, Manchester. 


Engineering and manufacturing firms seeking 
new sites for works and stores will do well to obtain a 
copy of a pamphlet issued from the offices of Trafford 


Park Estates, Limited, Manchester, setting out the 
advantages of this locality for industrial purposes. In the 


centre of a huge population to draw upon for labour, with 
deep water and docks connected directly to the sea, with 
collieries within a few miles, and railways at the very door, 
Trafford Park should command the attention of all manu- 
facturing concerns which are contemplating developments. 
The pamphlet states that already nearly one hundred 
manufacturing firms have works in the Park, the industries 
represented including all forms of electrical, mechanical 
and constructional engineering, flour mills, chemical and 
oil, glucose, starch and timber works. 


BARROW-IN-FuRNESS, Thursday. 
Hematites. 


There is marked steadiness in the hematite pig 
iron trade throughout the entire district. In all, twenty- 
three furnaces are in blast and a large volume of iron is 
being produced. The whole of this is going into prompt 
consumption, At present there is no great rush of business, 
but asteady trade is being done. Makers without exception 
are well off for orders and are sold forward to a consider- 
able extent, the contracts in hand representing a busy 
state of affairs well into the back end, and long before that 
consumers will again have to be covering their require- 
ments by large orders. At present there is not a quite 
adequate supply of certain sorts of raw material, and 
labour is far from being plentiful. Prices are rather easier 
on the week and makers are quoting 108s. to 110s. per ton 
net f.o.b. for parcels of mixed numbers of Bessemer iron. 
Special sorts of iron are at 122s. to 125s. per ton. For this 
class of iron the call is brisk, much of it being wanted for 
munitions of war, and increased attention is being paid to 
its production. There is nothing being done in warrant 
iron, which is quoted at 95s. per ton net cash, and the 
represent in the aggregate 2205 tons, a slight 
decline on the week. 


stores 


Iron Ore. 

The iron ore trade is briskly employed through- 
out the district, with the sole exception of the Lindal Moor 
plant, which is almost standing idle. The demand is full 
on local as well as general home account. Heavy shipments 
are being made from Cumberland ports to the Clyde and 
other shipping places. The exports of ore from Barrow 
are, however, still quiet, most of the ore raised being used 
locally. Prices are well maintained, with good average 
sorts quoted at 25s. to 27s. 6d., with best qualities at 
35s. 6d. per ton net at mines. Spanish ores are in good 
demand. Last week two large cargoes were discharged 
at the Barrow Docks for local use. This ore is quoted at 
27s. 6d. to 30s. per ton delivered to West Coast furnaces. 


Steel. 


The steel trade is well employed for the most 
part, but there is a marked scarcity of labour, and in con- 
sequence some of the departments are still doing nothing 
so far as commercial work is concerned. The demand for 
rails is steady, with prices a shade higher, heavy sections 
being at £7 17s. 6d. to £8 2s. 6d. per ton, and light rails 
are at £8 17s. 6d. to £9 2s. 6d., and heavy tram rails are 
quoted at £9 per ton. Hoops represent a fairly good 
business at £13 5s. per ton, and billets are at £7 10s. per 
ton. Ship plates have been advanced in price to £10 to 
£10 2s. 6d. per ton, with boiler plates at £10 15s. to £11 
per ton. The plate mills at Barrow are standing idle. 


Shipbuilding, Engineering, and Munitions. 


Very large numbers of men are now employed 
at Barrow in these trades, but more especially of munitions 
of war. The output of the latter has been very largely 
increased of late. 


Fuel. 


Coal is in brisk demand at 24s. per ton delivered 
for good steam sorts. For coke there is a brisk request, 
with East Coast sorts at 33s. to 35s. per ton, and 
Lancashire qualities are at 25s. per ton delivered to West 
Coast furnaces. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 
Manufacturers and the Munitions Minister. 


Tue chief topic of conversation in Northern 
industrial circles this week has been the speeches of the 
Munitions Minister—Mr. Lloyd George—and it must be 
said that they have given complete satisfaction. For the 
first time the unofficial business capacity of the country 
is to be given the chance of showing what it can do, by 
its own efforts in its own way. In every industrial district 
producing material imperatively needed for war purposes 
the business community will have, to all intents and 
purposes, a free hand. Northern manufacturers generally 
are convinced that under the new system the output of 
munitions will be speedily and largely increased, and the 
work done more economically than it has been in the past. 
As to labour, Mr. Lloyd George did well to emphasise the 








important part the workmen have to play, and it is hoped 
they will take his warning and exhortation to heart. One 
of the greatest problems to be dealt with is undoubtedly 
that of the relaxation of trade union rules. 


Output of Coal in War Time. 


The details of production of coal given in the 
advance sheets show how unequally the war has affected 
the different coalfields. Durham produced about four 
million tons less last year than in 1913. The decrease 
in the two Northern counties of Northumberland and 
Durham was roundly 6,300,000 tons, which was more 
than a fourth of the total decrease of the United Kingdom. 
Shipments are recorded as having fallen off much more 
than the output, but this is more apparent than real, for 
much coal has been shipped to the British Fleet, and this 
is not tabulated in the exports. The fact that the exports 
from Great Britain of coal to Germany fell off by 3,700,000 
tons, that exports to Belgium decreased by 800,000 tons, 
and that exports to Russia fell off by 2,900,000 tons, in 
the past year, and that the North-Eastern ports are large 
shippers to these countries, indicates in some measure the 
fall in the local exports and its cause. Concurrent with 
this fall in the shipments there has been the reduction 
of the numbers of miners through the large number of 
enlistments. In the latter months of last year this was 
most felt because short time was often wrought, but 
there has been some recovery, and with the higher prices 
that have prevailed for fuel, and the continued enlistment 
of men, fuller time has been worked, and there is not so 
marked a falling-off in the output as in the early months 
of the war. 


Cleveland Iron Trade. 


Although there is a rather quiet tendency in the 
Cleveland iron trade just now, the tone is still quite good. 
A cautious policy is still being pursued by home consumers, 
but in the export trade indications are much more favour- 
able than they have been for some time past. Licences 
are now being granted by a local committee for exports 
to neutral countries, but it is too early yet to comment 
upon the result of their labours so far. The experiment, 
however, should make for a little more acceleration in 
certain directions. There is an increasing inquiry from 
abroad, and shipments look like being a great deal better. 
A number of boats have been fixed, but one of the diffi- 
culties is that of obtaining, in present circumstances, 
sufficient and suitable tonnage at the required dates. 
The long paralysis caused by the licence order has diverted 
tonnage in other directions, and it is not easily recovered. 
Values are somewhat easier, but this is considered to be 
purely temporary. Traders, in fact, look for substantial 
advance in the very near future, for the demand certainly 
shows signs of expansion, while the output is stationary, 
and costs tend constantly high. Home consumers, as 
the stock-taking period approaches, tend to keep off the 
market, but their stocks of iron are running low, and 
contracts must soon be renewed. The general market 
quotation for No. 3 G.M.B. Cleveland pig iron is 66s., 
whilst No. 1 is at 68s., No. 4 foundry 65s. 6d., No. 4 forge 
65s., and mottled and white iron each 64s. 6d.—all for 
early delivery. 


Hematite Pig Iron. 

There seems tittie prospect at present of any 
great activity being shown in the East Coast hematite 
pig iron trade. Throughout May matters were very 
quiet, and since the advent of June there has been little or 
no improvement. In some respects a few traders are 
inclined to the belief that matters are a trifle worse. 
Sellers have endeavoured to keep the price of East Coast 
mixed numbers at or near 102s. 6d. In that they were 
fairly successful in May, though second-hands were 
prepared to take a little less. Actually this week 101s. 6d. 
have been accepted, and in one or two cases even a shilling 
less. Although Italy is now in alliance with Britain, 
licences for the export of hematite to that country are still 
necessary. A number of applications for shipment are 
stated to be pending, but the licence system invariably 
restricts the development of business. Traders wonder 
why licences are still required, and it is suggested in some 
quarters that the Government is unwilling to permit the 
export of hematite in any circumstances, in view of the 
home military requirements. 


Iron-making Materials. 

A kind of depression, which it is hoped is only 
very slight and temporary, seems to be hanging over the 
foreign ore trade. Recently rather large quantities of 
ore have found their way into the district, and consumers 
do not find it so urgently necessary to come upon the 
market. Accordingly, no business is being done with the 
exception of the sale of odd cargoes, which realise varying 
prices, according to the particular situation of the seller 
in each case. These cargoes are fetching anything from 
25s. to 27s., but the seller's quotation for best Bilbao 
Rubio of 50 per cent. quality, ex ship Tees, remains un- 
altered at 27s. Coke is still very firm, and business is 
being done in furnace kinds at prices varying from 27s. 6d. 
to 3ls., according to quality. Good medium furnace 
kinds command fully 30s. delivered at the works. 


Manufactured Iron and Steel. 


The output of steel at the various works on the 
North-East Coast has been maintained at a satisfactory 
level during the present week, and the bulk of the men 
are undoubtedly doing their best the meet the present 
emergency. The exceptions are not numerous, but at 
some of the rolling mills and other general works where 
the labour is arduous a certain amount of time is being 
lost every week through men absenting themselves for a 
day or half a day. The hot weather has proved very trying 
to furnacemen and those working with heavy lumps of 
metal. There is intense pressure in all departments. 
Government orders continue to increase and manu- 
facturers find the greatest difficulty in obtaining adequate 
material. Firms which desire to extend their plant in order 
to increase the output of munitions find it impossible 
to get their contracts executed in anything like reasonable 
time. There are also complaints of serious railway con- 
gestion, causing delay in the delivery of raw materials 
and of the dispatch of the finished article. The demand 





for high-speed steel is phenomenally heavy. Anything 
like the quantity that is wanted cannot be turned out, 
because manufacturers cannot obtain enough tungsten 
and partly through shortage of labour. As regards steel 
rails, the position is very firm, although business is on the 
quiet side. There are a few scattered inquiries in front 
of makers, but they are only small, and there are no indica- 
tions of any substantial broadening in demand. The 
lack of considerable new business does not, however, 
distress manufacturers, who find their producing resources 
pretty well taxed by work under execution in connection 
with Government needs. A rather perplexing feature is 
the way in which considerable inquiries come before 
works in this country and are heard of no more. A 
typical illustration of this is to be seen in the case of an 
inquiry for nearly 30,000 tons of rails for the New South 
Wales Government. Prices were put in by Northern’ 
manufacturers some weeks ago, but they have heard 
nothing since, and the natural inference is that the order 
has been placed with the new Australian mills, which have 
already carried off quite a number of orders. The ship- 
ments of manufactured iron and steel from the Cleveland 
district during May totalled 44,385 tons, as against 37,994 
tons in April. This is the largest total so far this year. 
Of this total, 13,780 tons went coastwise and 30,515 tons 
went foreign. France was the largest customer with 9937 
tons and India and Ceylon second with 7514 tons. Aus- 
tralia took 5781 tons. The following are the principal 
market quotations :—Common iron bars, £10 to £10 2s. 6d.; 
best bars, £10 7s. 6d. to £10 10s.; best best bars, £10 15s. 
to £10 17s. 6d.; packing iron, £8; iron ship angles, £10; 
iron ship plates, £10; iron girder plates, £10; iron ship 
and girder rivets, £11 10s.; steel bars, basic, £10; steel 
bars, Siemens, £10; steel boiler plates, £11; steel ship 
angles, £9 15s.; steel sheets, singles, £11 5s.; steel sheets, 
doubles, £11 10s. to £11 12s. 6d.; steel joists, £9 7s. 6d.; 
steel hoops, £9 to £9 2s. 6d.; steel strip, £8 10s. to £8 12s. 6d. 
—all less the usua! 2} per cent. Heavy steel rails, £8 net. 
Cast iron columns, plain, £7 2s. 6d.; floor plates, £4 5s. 
—f.o.r. at makers’ works. 





Shipbuilding and Engineering. 

The shipbuilding trade on the North-East Coast 
is almost overwhelmed with work, which is of the highest 
quality. In many cases work is hampered by the shortage 
of skilled labour. Builders are devoting practically the 
whole of their efforts to the demands of the Admiralty. 
There is considerabie activity in most departments of the 
engineering trades and works are kept going at full 
pressure night and day. 


The Coal Trade. 

There is very little movement in the coal trade, 
and transactions are almost stagnant. This state of 
affairs is entirely due to the Government’s restriction of 
coal export licences. We were assured that some pre- 
ferential treatment was to be given to such districts as 
Northumberland, which largely depends upon exports, 
but seemingly, owing to the exigencies of the war, a good 
many licences to ship steam coal have had to be refused. 
However necessary this action may have been, it has 
thrown turns out of gear, and helped fortunate shippers 
with licences to buy coal a shilling or two less than they 
would have done had the full demand been satisfied. 
Obviously, if more and more licences are refused, then pits 
wil] be unable to go on, and prices will rise again, but while 
the present nibbling process continues shipments are 
disturbed, the market is damped, and producers are forced 
to keep going at a point below full pressure, which prevents 
any steadiness in quotations or any chance of producers 
securing any benefit from the increasing demand from 
abroad. As matters are developing, the position of coal- 
owners and merchants is becoming most difficult and 
unsatisfactory. If it be absolutely necessary to have this 
rigid control, then it is suggested in some quarters that 
it might be as well if the Government took over the 
collieries and ran them altogether much in the same way 
as they are doing the railways. With costs so greatly 
increased, coalowners would be the last to complain if 
they were placed in the same position relatively as railway 
shareholders. To treat the coal industry in the same way 
as the railways, to pay the proprietors on the last five or 
three years’ average, and then fix a minimum selling 
price, would, however, hardly appeal to most people who 
regard coal mines as gold mines. Many pits are now work- 
ing short time and the forward prospects are anything 
but bright. Quotations are as follows :—Northumber- 
lands: Best Blyth steams, 21s. 6d. to 22s.; second Blyths, 
18s.; best smalls, 16s.; unsereened 18s. tu 19s.; house- 
holds, 22s. 6d. to 25s.: bunkers, 17s. to 18s.; Tyne prime 
steams, 22s. to 22s. 6d.; Tyne second steams, 19s.; special 
smalls, 17s. 6d.; ordinary smalls, 15s. to 15s. 6d. Durhams : 
Best gas, 21s. to 22s.; second gas, 20s.; special Wear, 
24s.; smithy, 20s. to 21s.; coking unscreened, 20s. to 21s.; 
coking smalls, 19s. to 20s.; ordinary bunkers, 18s.; best 
bunkers, 20s. to 21s.; foundry coke, 35s. to 37s. 6d.; 
gas coke, 21s. to 22s. 6d.: furnace coke, 30s. to 32s. 6d. 


Female Labour for Collieries. 

The somewhat novel experiment of employing 
female labour has been contemplated by the North Brance- 
peth Coal Company, the owners of Littleburn Colliery, 
near Durham. Some hundred or more men and youths 
employed at this pit have joined the colours, and in con- 
sequence of the scarcity of boy labour the management 
decided to engage girls at bank so as to enable the youths 
thus employed to work below. Last week about two dozen 
girls were actually engaged to commence work on Monday 
at the belt, but the Durham Miners’ Association has 
stepped in with objections to the proposal, its contention 
being that the necessity for the introduction of female 
labour has not yet arrived. A communication was 
addressed to the manager of the colliery expressing the 
feeling of the Association on the matter, with the result 
that the girls have not yet commenced. 








SHEFFIELD. 
(From our own Correspondent.) 


Steel Furnaces Standing Idle. 
In recent letters I have dealt with various phases 
of the labour question as it affects the big steel works 
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here and the possibilities of output. “The men! If 
we only had the men,” said a director to me this week, 
**we could almost double our production of steel.’”? This 
was not an instance of men required for shell-turning, but 
for steel-making. It is being plainly demonstrated at 
the present time that you can take an intelligent, earnest 
man and teach him lathe work sufficient for plain shell- 
turning within the limits of a fortnight, but you have not 
the same advantage when you come to a steel furnace. 
Cokers and other odd men of a kind may be easily secured. 
but the drawer-out and the teamer, these are skilled, 
and their skill requires at least six months’ training. Even 
then they are seldom proficient. Before a furnace can be 
worked there must be day and night shifts provided, and 
the teams cannot be got together without the skilled 
element. The very pick of these men rushed to the 
colours at the commencement of the war. They were 
encouraged to do so then because the Government and 
no one else had-realised the stupendous character of the 
task confronting the Allies in Europe—now, well, should 
it be impossible to send some of them back ? Mr. Lloyd 
George laid special emphasis at Manchester and Liverpool 
upon the great importance of war service in the munitions 
works, and there are many unskilled men who could take 
their places. They are very badly required. 


A Question of Steel Export. 


One hears a great deal said just now about the 
prohibition of exports of both tron and steel, as well as 
coal. “* Prohibition’ is not the right word. ** Restric- 
tion’ even is hardly the correct expression. All the 
Government is really seeking is accurate knowledge at 
to what is being exported, when and to where. In other 
words, it has no objection to the export so long as it 
is consigned to the right quarters. Take coal. Exporters 
of South Yorkshire qualities have been very perplexed 
as to the outlook, but it has to be remembered that 
whereas Italy has always bought a certain tonnage from 
us, practically all her supplies have been drawn in the 
past from Germany. Now she is looking to the British 
collieries for the fulfilment of pretty well all her require- 
ments, and when the extra tonnage needed by Russia and 
France is taken into consideration, and it is remembered 
that licences for exports to certain neutrals are still issued 
by the Government, it must be admitted that a very short 
time should suffice for so regulating the export market that 
the necessary restrictions of the Government would leave 
little or no effect upon shipments. The case for high- 
speed steel is far more difficult. Manufacturers are literally 
at their wits end to know how to cope with the demand. 
Presumably the trouble will be ultimately overcome. It 
usually is. But at the moment the outlook is far from 
reassuring. France and Russia want high-speed steel, and 
so, in a less degree, do Belgium and Serbia. Italy has 
been taking very large quantities for some time, but 
nothing to be compared with what she now requires. 
Since the war began thousands of tons have been sent 
across the Channel for our Allies, whose necessities—it is 
more imperative than ever—must be somehow met. 
They will be met. How, is another matter. There are 
means which exigencies alone reveal. It may be that a 
very severe restriction will have to be placed upon the 
export of high-speed steel, so as to ensure that not a pound 
of it goes to anyone but our Allies. If such a step should 
have to be taken it is to be hoped the necessary regulations 
will not be left in the hands of ordinary Customs officials. 
There are “tricks of the trade” of which they may be 
entirely ignorant, but which would be spotted at once by, 
say, a committee of experts drawn perhaps from the ranks 
of the manufacturers themselves and bound by no red-tape 
methods. With a committee of that kind in operation, 
the merchant or manufacturer whose cupidity was out- 
running his patriotism would be in all probability detected 
at once and the game frustrated. It might even ba 
possible to prohibit the export of any high-speed steel 
not bearing an easily distinguishable stamp. These are 
only suggestions, perhaps, but with the enormous and 
increasing demand for this class of steel for home use— 
for the making of tools for use in the manufacture of 
munitions of war—and the comparatvely slender surplus 
available for export to even our Allies, it seems almost 
certain that something of the kind will have to be done— 
and soon. 





Rouad the Works. 


There is an amazing amount of work in the town, 
and whilst the bulk of this is, of course, in one way or 
another connected with Government orders, and very 
tempting business which formerly went to the ** kultured ” 
ones often has to be turned down, there are German 
markets into which some Sheffield firms are able to enter 
with considerable satisfaction to themselves. That for steel 
magnets for electrical machinery is one. In pre-war days, 
I believe, the Germans had this business practically at 
their disposal, some of the largest orders being on British 
account. Now magnets are being made here in tens of 
thousands. Firms which are undertaking these contracts 
cannot turn the stuff out fast enough, and there seems 
to be a good deal of money in it, too. Then, in addition 
to the heavy inquiries now coming from Italy for high- 
speed steel, very large forward orders were placed here 
by that country months ago. As mentioned above, 
Italy has always been a fair customer. She, however, 
obtained a good deal of this class of steel and twist drills 
from Germany, but most of her requirements in these 
directions she satisfied in Austria. There are firms in 
Sheftield that have long done a considerable business with 
Italy, and these are now booking large lines of entrenching 
tools, and, beside the demand for twist drills, spanners 
and other engineering tools are required urgently. New 
contracts on oversea account include augers for Calcutta 
and Penang, steel for Durban, Puntas Arenas, Guayaquil 
and Asuncion, spades for Capetown, files for Antofagasta 
and Manila, knives for Honolulu and Malta, plane irons 
for Calcutta, springs for Capetown, tools for Madrid, 
sheep shears for Manila, cutlery for Vancouver and saws 
for Monte Video and Calcutta. For obvious reasons, 
little of a definite character may be said as to the output 
of munitions, but it may be of interest to state that the 
production of shells, for instance, now far surpasses any- 
thing that Germany could possibly do, though the years of 
preparation and storing up of shells by the enemy leaves 
a good deal of leeway to be made up yet on this side of the 





North Sea. The cutlery trade, quite apart from War- 
office or Admiralty work, is doing very well, and the 
demand for pocket knives, scissors and razors is by no 
means being met by the supply. Very large numbers of 
women in the Sheffield district have registered their names 
with a view of undertaking work and so relieving more 
men for service with the colours or for more important 
duties in the production of munitions. They have 
become chauffeurs, tram conductors, railway porters 
and carriage cleaners, but so far their attempts to find 
employment within the armament works have failed, 
with one exception—Vickers Limited. The other firms 
always reply that the shells they are turning are not of 
the light kind suitable for women to be engaged upon ; 
but Vickers are making very large quantities of small 
shell, and have engaged about sixty women, who fill, 
finish and examine these projectiles. In most cases the 
women were “ buffers’ in the silver trade, where their 
services are just now not required. They are employed 
on a forty-eight-hour week and earn higher wages than 
they ever did in their old business. In some quarters 1 
learn that more activity in railway wagon building is 
noticeable both on home and foreign account. 


Pig and Bar Iron. 


I hear a great many complaints being made 
about the unreasonably high quotations of raw materials. 
Many large consumers are taking a firm stand against 
this constant hardening of the markets, and strongly 
urge that the Government should step in and put into 
operation some sort of regularisation of prices. To a 
considerable extent, of course, the trouble hinges upon 
the increased wages and the war bonuses demanded by 
workmen. The demands of the latter, it is contended, are 
out of all sense of proportion and are devoid of the most 
elementary patriotism. Most of the men are earning very 
large wages ; yet they are ready to quibble about a shilling 
or so, whilst such numbers of their fellow-employees are 
now in the trenches for a shilling a day and not murmuring. 
The latest advance in what may be called raw material, 
because it is.raw material for many people, is one of 10s. 
per ton on “Crown” bars. The South Yorkshire “Bar 
Tron Association met on Monday and decided to raise 
the basis price by that extent to £11, less 24 per cent. 
discount. This figure is a record since the Association 
was formed, though, as I pointed out recently, ‘‘ Crown ” 
bars rose during the Franco-Prussian war to £14, and 
makers here believe that even that figure may be exceeded 
before the present war comes to an end. On the other 
hand, hematite irons are showing a temporary tendency 
to easiness, though buyers are apparently taking little 
advantage of the movement. It is realised that prices 
are still very high, and in the minds of some manufac- 
turers here there is a lingering hope that August may see 
a collapse of the war. Should that very unlikely event 
occur the markets, too, would collapse, and users contract- 
ing well forward at present rates would suffer. But if 
that is the only thing to bring about a sharp drop in 
quotations, then it is most probable that higher, instead 
of lower, markets will be experienced this side of the 
New Year at least. West Coast hematite pig iron is 
about L16s. and East Coast about 107s. for mixed numbers 
delivered Sheftield. Special low phosphorus iron is about 
130s. to 131s. delivered. Derbyshire foundry is quoted 
Zils. to 72s. and forge about 70s. Lincolnshire iron is 
practically off the open market, and where business of 
this kind is done it is at irregular prices. For basic and 
foundry 77s. to 78s. and for forge 73s. 8d. would be about 
the figures asked, some makers accepting rather less, 
perhaps, but none being anxious sellers. 





Billets. 


So heavy is the demand for shell steel that the 
quantity of material available for billets appears to be 
rapidly diminishing, and the market for these things is 
consequently maintained in a kind of famine state. 
** Defectives ’’ in the hands of merchants are seized upon 
with avidity, and as much as £6 10s. is given thankfully. 
These ‘“‘ defectives” are, after all, good billets, for in a 
truckload there may be very few that would not pass 
muster. Buyers of German billets before the war frequently 
discovered far more rubbish in a ton sold to them as 
sound—and paid for with order—than would be found in 
many tons of English “ defectives,” yet contracts stipulated 
as a rule that German consignments should be accepted 
on delivery without demur, in contrast with English 
billets, which are not paid for on the spot, and which can 
be rejected if not up to quality. For hard basic billets 
£9 10s. is now the regular quotation, and £9 for soft, but 
as the available tonnage cannot anything like supply the 
market it is well that very considerable quantities are 
now being imported from the States and Canada. Many 
thousands of tons are on order, but there is the difficulty 
that it means spot cash in New York. I understand 
that ‘these billets, sound, soft and ductile, really good 
stuff, are sold as low as £4 f.o.b. New York, and that 
even after adding the high freightage, &c., they may still 
be imported tor £2 or £3 cheaper than the home 
supplies. On the other hand, there are complaints that 
when the billets eventually reach Liverpool it may be 
another month or more before actual delivery at con- 
sumers’ works, and that in this way large sums are paid 
away two or three months before the metal can be used. 
Not every firm can afford to do that. There is another 
point upon which experience appears to differ. Users 
who had contracted forward with home makers now find, 
in many cases, that in consequence of the war demands 
deliveries have had to be suspended, and they are now in 
the open market at a price £2 or £3 more per ton than 
their contract rates. Others declare that they are still 
receiving occasional deliveries on old contract account 
at under £5 per ton for soft billets and even as low as £4. 
Acid billets seem to maintain a very steady market at 
the high level of £11 for Siemens and from £10 5s. to £10 10s. 
for Bessemer qualities. 


Fuel. 

The steam coal market is showing a decidedly 
easier tendency. The reason which collieries advance 
for this is chiefly the great difficulty in obtaining permits 
for shipment to neutral countries. Coalowners who rely 
on placing the bulk of their outputs by shipment state 





that this results in their forcing sales in other directions 
thus exercising an adverse influence on values. The 
local demand is maintained on a huge scale, but consumers 
no longer have any difficulty about obtaining aii the 
deliveries they require, while in some cases reserve stocks 
are being put on the ground. Contracts are stil| being 
renewed steadily, at advances of from 6s. to 6s. 6d. a 
ton, as compared with a year ago. In the smal} fuel 
market the colliery position is very strong at the moment 
though it must be admitted that a little anxiety is fel 
about forward business owing to the threatened labour 
trouble in the cotton mills districts, and many buyers 
are content to wait for the present, as, should a strike or 
lock-out unfortunately occur, there is no doubt the 
greatest effect, so far as this district is concerned, would 
be felt on the small fuel market. Current quotations for 
steam coal are per ton at pits as follows :—Best South 
Yorkshire hards, 18s. to 18s. 6d.; best Derby e hards, 
l7s. 6d. to 18s.; second quality, 16s. to 16s. 6d.; steam 
cobbies, 15s. 6d. to 16s.; steam nuts, 15s. 6d. to 16s. bd. 











SCOTLAND. 
(From our own Correspondent.) 


The Trade Position. 


SPEAKING generally, there has been no chaise of 
importance in trade circles during the past week. The great 
proportion of trade activity is, of course, in furtherance 
of Government necessities, and work is being pursued 
with greater and greater activity week after week, and the 
outstanding feature is the great effort which is being iiade 
still further to accelerate the output of munitions of war. 
In industrial circles generally, and in the iron and sicel 
trades particularly, work continues under great pressvire, 
Values, too, are advancing still further. There appears 
to be no finality in prices under present conditions, and in 
many cases the prices quoted one day are hopelessly out 
of it the next. The demand for all classes of material 
has increased within the past week or two. The somew liat 
quieter conditions experienced a little while ago did jot 
last long, as large Government orders were received both 
on French and Russian account as well as from our own 
Government, and works with few exceptions are fully 
supplied with profitable business. Apart from the coal 
question, which is always an important factor in the price 
of finished material, the labour difficulty is undoubtedly 
the factor which has compelled makers to quote enhanced 
prices. It is questionable if the iron and steel trade of 
Scotland were ever up against a problem of similar 
magnitude. The cry for finished material is no less pro- 
nounced than the cry for workers for its production, ancl 
unless these can be obtained it will naturally be impossible 
to increase the present volume of output. This is the 
somewhat large task which confronts the Munitions 
Committee in organising labour in order to obtain the best 
results in the interest of the country. Government work 
is, of course, getting preference at the present time, and 
home and foreign consumers have perforce to wait until a 
favourable opportunity arises to run their orders through. 
There are many instances of work lying a consideralle 
time in arrears, and in some cases business placed in the 
spring of last year is still uncompleted. Practically 
every available factory is engaged in some way or anotlicr 
in the manufacture of munitions, and the quantitics 
produced are only regulated by the available labour. 


Labour Affairs. 

A meeting of the Scottish Coal Trade Conciliation 
Board was held during the past week to consider au 
application by the miners for an increase of the wages of 
underground workers to the extent of 50 per cent. on the 
1888 basis, which was 4s. per day, representing an advance 
of 2s. per day, and the application is based on the rise in 
the price of coal. Under the award issued by Mr. Asquith 
the Scottish Conciliation Board awarded an advance of 
18} per cent. on the 1888 basis, representing 9d. per day, 
and raising the nominal rate of pay from 7s. to 7s. 9d. per 
day. The present claim for a 50 per cent. advance, 
should it be granted, will, it is understood, include the 
9d. awarded under the Prime Minister’s decision, so that 
the fresh claim represents a net sum of Is. 3d. per day. 
After a long sitting no decision was arrived at, and the 
meeting was adjourned until June 15th. A_ special 
Executive Committee meeting of the Iron and Stecl 
Trades’ Federation held in Manchester last week had 
before it a claim on behalf of the Scottish steel workers for 
an increase of wages. After hearing the report of the 
deputation which had interviewed the employers in Scot 
land upon this claim, it was unanimously decided that 
power be given to the society affected to tender notices 
on behalf of its members. 





Timber. 
There has been no change of importance in the 
position of the timber trade. 


Pig Iron. 


Pig iron makers report that they are booking 
a moderate amount of fresh business from time to time 
frem home consumers, but large lines are rarely negotiated 
owing to the high prices which users are only disposed 
to pay to cover their more immediate requirements. 
Large deliveries of hematite and ordinary iron are being 
made to home consumers, and while the export trade is 
small compared with normal times, the prospects are 
regarded as more promising in view of the increased 
facilities given to shippers. The Glasgow pig iron warrant 
market was quiet but steady throughout the week, and 
fluctuations were within the narrow limits of a few pence. 
Cleveland iron closed at 65s. 4d. per ton cash buyers, 
compared with 65s. 34d. per ton in the preceding week. The 
total turnover did not exceed 9000 tons. Warrant stores 
continue to increase and now stand at 153,281 tons, 
against 84,643 tons at the corresponding period in 1914. 


Quotations. 
The prices of Scotch makers’ iron are unchanged, 
and are quoted as follows :—Monkland, f.a.s. at Glasgow, 
No. 1, 80s. 6d.; No. 3, 79s.; Govan, No. 1, 79s.; No. 3, 
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77s. (ul.; Carnbroe, No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 
gos. (id.; No. 3, 80s. 6d.; Gartsherrie, Summerlee, Calder 
and |.angloan, Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock, at 
Ardrossan, No. 1, 86s8.; No. 3, 81s.; Eglinton, at Ardrossan 
or Troon, No. 1, 80s.; No, 3, 79s.; Dalmellington, at Ayr, 
No. |, 8ls.; No. 3, 798.; Shotts, at Leith, No. 1, .85s.; 
No. :, 80s.; Carron, at Leith, No. 1, 86s.; No. 3, 81s. per ton. 


Finished Iron and Steel, 


Reports from the steel makers indicate that their 


works are well employed, but with the exception of Govern- 
ment work very few new contracts are being entered into. 
Cou-truction works end shipyards are pretty well 
monopolised with orders for the War-office and: the 
Adiiralty, and are not in a position to promise early 
delivery of tonnage, and while shipowners are willing to 


a, the increased price provided they can get reasonable 
delivery, they are not prepared to place orders unless a 
fairly early date for delivery can be named. This accounts 
to « large extent for the absence of new business for 
ordinary mercantile work. Prices may be quoted as 
follows :—Boiler-plates, £10 to £10 10s.; ship-plates, 
£9 10s. to £10; angles, £9 10s. to £10—all delivered Clyde 
or equal, less 5 per cent, The export demand for steel 
material is still of a restricted nature, and prices are :— 
Boiler-plates, £10; ship-plates, £9 10s.; angles, £9 10s.— 
delivered f.o.b. Glasgow, less 24 per cent. Black sheet 
makers, Who have been well employed in the heavy 
departments for some time past, are securing larger 
bookings of these gauges. The demand is principally on 
home account, but France is taking a good deal of tonnage 
and a fair outlet is being found in Eastern markets. The 
demand for the thin gauges, however, is not satisfactory 
in consequence of the exceedingly high price of spelter 
and its effect on the trade in galvanised sheets. Sheets 
of 7 to 11 B.G. are quoted at about £11, less 5 per cent., 
Glasgow warehouse, and galvanised corrugated sheets 
(24 b.g.) at £19, less 24 per cent., Clyde or equal. An 
active business is being done in most branches of the 
malleable iron trade. The pressure for supplies is severe, 
and where deliveries are in arrears it is being found 
impossible to make up the leeway. Iron and steel bars 
are in very good demand, and for new business some 
producers are asking more than £9 net for * Crown” 
bars for export and fully £9 10s., less 5 per cent., for home 
delivery. In the wrought iron and steel tube trade 
export business continues rather slow, but there is a good 
outlet on home account, and considering the whole circum- 
stances the plants are fairly well employed. 


Spelter. 

The market for spelter has been in a rather 
excited condition during the last few weeks, prices rising 
by leaps and bounds. The upward movement has been 
so swift that dealings have become most. difficult, very few 
sellers having made their appearance even at a few pounds 
above the bids frequently made by dealers, who seem rather 
anxious to secure a little stock, since customers appear 
to be very short of supplies. The demand for war purposes 
is, of course, the dominant factor. Home producers are 
already very well sold, and make efforts to handle larger 
quantities of concentrates, while the small parcels of Dutch 
spelter coming on the market at comparatively low prices 
are eagerly snapped up. The huge advance in price 
inay eventually have a serious effect upon the galvanised 
trades. 


Coal. 

The coal market is still characterised by quiet 
conditions. Occasional concessions are granted to buyers, 
which would seem to indicate that while the market is 
steady at present a lower range of values may be looked 
for in the near future. It is the opinion in some quarters 
that recent rises have been overdone and that even present 
quotations are somewhat inflated. Splint coal has 
recovered a little within the past few days, but it is said 
that the collieries have made considerable sacrifices in 
order to bring business. It is difficult, too, to say exactly 
what the price of splint is to-day, and it is only when 
definite business is on hand that it is possible to get a 
real idea of the market. Best ells have booked a fair 
amount of business recently for prompt delivery, but 
collieries are said to be rather short of business for the 
month of June. Navigation coals are in heavy demand, 
and prices are firm, while steams continue on much the 
same level. The home demand for smalls continues 
fairly satisfactory, but there is a decided falling off in the 
export business. The aggregate shipments from Scottish 
ports during the past week amounted to 249,869 tons, 
compared with 257,991 in the preceding week and 279,976 
tons in the corresponding week of last year. Ell coal is 
quoted f.o.b. at Glasgow, 16s. to 16s. 6d.; splint, 16s. to 
193; navigations, 21s. to 23s.; steams, 15s. to 17s.; treble 
nuts, 16s. 9d. to 17s. 3d.; doubles, 16s. 9d. to 17s. 3d.; 
singles, 16s. 9d. to 17s. 3d.; best screened navigation coal, 
f.o.b. at Methil or Burntisland, 25s. to 26s, per ton. 


Coal Export Licences. 

A joint meeting of representatives of the Scottish 
coalowners and coal exporters was held in Glasgow 
during the past week to consider the granting of licences 
jor the export of coal to neutral countries. ‘The licences 
are necessary under the Order in Council which came into 
force last month, and it appears that considerable difficulty 
has arisen in connection with the granting of them, due 
probably to the want of full information with regard to 
the position in Scotland. The view was expressed at 
the meeting that at present there was no shortage of coal 
in Scotland, but that, on the contrary, gasworks and public 
works and house coal merchants were receiving larger 
quantities than were required to meet their immediate 
requirements. The restriction of exports in these circum- 
stances was causing considerable irritation, and the 
opinion was voiced that it was neither desirable nor 
necessary from an industrial point of view. It is expected 
that as the result of the meeting representation will be 
inade to the Coal Exports Committee on the subject with 
& view to making it fully aware of the actual position of 
affairs. The refusal of licences is said to be a serious 


inatter, particularly to the Fife collieries. The coal- 
owners there have intimated to the Coal Exports Com- 
mittee that unless there is some modification in policy 
they will have to run their pits on short time. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Ir will be remembered that a month ago or 
thereabouts the Order in Council was issued which pro- 
hibited the export of coals to neutral countries except by 
licence. This caused no end of trouble owing to the 
difficulty of securing the permits, the time occupied being 
anything from several days up to three weeks. The con- 
sequence was that a deputation from the Council of the 
Chamber of Commerce waited on the Coal Exports Com- 
mittee in London. The deputation came away from London 
highly satisfied with the assurances given it by the Coal 
exports Committee, and everyone felt that the delays 
which attended the granting of the licences were simply 
due to clerical troubles, which in time would be sur- 
mounted. One of the chief questions addressed. to the 
Coal Exports Committee was whether the Committee 
seriously intended to curtail exports. The reply of the 
Committee was that such was not the case; on the con- 
trary, rather than restrict exports it desired to encourage 
them. This assurance was felt to be quite good enough. 
Very little more was heard of the licence question for a 
week or two beyond an occasional grumble at the slowness 
of the authorities in forwarding the licences, until the 
middle of last week, when it was suddenly realised that 
applications in considerable number were being refused. 
These applications had been sent in for South America, 
Spain, and Greece, and the number refused caused quite 
a feeling of consternation. The result of the refusal of 
licences was that all those vessels which had been chartered 
had to be thrown up by exporters, and the consequence 
was that outward freight rates were very badly affected. 
It was expected that the entry of Italy into the sphere of 
hostilities would coincide with huge demands for coal from 
this district, and consequently freight rates hardened, 
but when it was found that shipments on the whole were 
lower to Italy there was naturally a relatively greater 
decline in freights. From 32s. 6d. paid for West Italy 
shortly after the Whitsuntide recess, rates have dropped 
to 19s., while Marseilles has come down from 314f. to 25f., 
and Rouen from 15s. to 13s. Most anxiety has been felt 
with regard to the refusal of export licences for South 
America, which is by far the most important trade so 
far as neutral countries are concerned. About half a dozen 
leading firms are most affected, and some idea of the 
business done in this direction is gained when it is remem- 
bered that exports in 1913 to the Argentine, Uruguay, 
Brazil, and Chile amounted to approximately seven million 
tons, while last year exports, which suffered on account 
of the war, were round about four and a-half million tons. 
The great trouble is that exporters are completely in the 
dark as to what are the real intentions of the Coal Exports 
Committee and what it desires. So far, no explanation 
has been forthcoming officially, though from what can be 
ascertained it appears that the Coal Export Committee 
has had before it the figures relating to production, and 
in view of the diminution the Committee feels that coal 
supplies must be conserved. It is understood that the 
Committee will see what can be done to meet the trade, 
but it is very doubtful whether anything can be done or 
any change be made in its action for some time, or until 
the figures of production bear a much closer relation to 
the needs of this country and our Allies. The action of the 
Committee is, however, more associated in the mind of 
exporters with reducing prices of coal, and if the present 
course continues values will fall. Already prices are 
very divergent, and this irregularity as a rule presages a 
reduction generally. 


Railway Requirements. 


Two contract inquiries are in the market, one 
being from the Great Northern Railway Company of 
Ireland for 50,000 tons or 100,000 tons of large steams for 
shipment from September next, and the other is a supple- 
mental inquiry from the Egyptian Government for 50,000 
tons of ordinary steam coals and Monmouthshires. Of 
this quantity 30,000 tons is for shipment in July and 20,000 
tons in August next. Tenders are asked for on the f.o.b. 
or c.i.f. Alexandria or Port Said basis, and they have to 
be in on Monday next. 


Export Returns. 


Returns of the foreign export trade last week 
were fairly satisfactory considering the disturbed con- 
dition of the trade. The total quantity sent away from 
Cardiff, Newport, Swansea, and Port Talbot was 394,762 
tons, which was only 43,036 tons less than in the corre- 
sponding period of last week. It should be pointed out, 
however, that last week was a full working week, whereas 
at this time last year there was one working day less owing 
to the holidays. Cardiff dispatched 209,198 tons, or 
82,757 tons less than twelve months ago, while exports 
from Newport were 81,698 tons, or 8930 tons less than last 
year. Swansea was responsible for 70,315 tons, which 
was better than for several weeks past, although falling 
below the quantity for last year by 40,493 tons. From 
Port Talbot shipments amounted to 33,551 tons, as against 
41,709 tons last year. 


New Line to Cardiff. 


A new direct line of steamers between Cardiff 
and New York has been started by Messrs. Furness, 
Withy and Co., and it is expected that in the future it 
will result in a very substantial trade between South 
Wales and the United States. The first steamer of the 
service arrived this week, viz., the s.s. Rossano, of the 
Gulf Line, one of the branches of Messrs. Furness, Withy 
and Co. The vessel brought 1015 tons of tobacco, which 
will be housed in the warehouse leased by the Cardiff 
Railway Company to the British-American Tobacco 
Company, Limited, 2500 tons of steel billets, between 
3000 tons and 4000 tons of lumber, close on 100 motor 
cars, and a substantial quantity of general merchandise. 
It is expected that a regular twenty-five-day service will 
be maintained. Outgoing steamers will load at Fowey, 
Cornwall, for Philadelphia. 





Labour Matters. 


There has been no development of note in labour 
affairs concerning the coalfield, such as the new agreement, 
beyond the fact that at various meetings of miners the 
leaders have been urged to stand firmly for the proposals 
already put forward for inclusion in the proposed new 
wage agreement. The piece joint sub-committee which 
has been considering the question of increased payments 
demanded by piece workmen underground consequent 
upon the substitution of safety lamps for naked lights, 
has had another meeting to discuss some of the cases 
on which evidence had been completed. In the case of 
one colliery it was arranged that the company and 
the miners’ agent should meet with the view to arriving 
at a settlement locally and reporting the result of the 
negotiations: to the next meeting of the committee, The 
owners have arranged to give their decision in other cases 
at their next meeting. The action of employers in accord- 
ing differential treatment. to surfacemen and those on 
compensation and light employment in respect of the war 
bonus has been freely criticised, and it is understood that 
counsel’s opinion on the subject is to be taken with a view 
to a test case. The non-unionist question continues to 
be a disturbing factor in some districts. It was reported 
at Swansea that in the anthracite district there were 3000 
men affected directly or indirectly by non-unionists being 
still employed, and hopes were expressed that the 
employers would assist in putting an end to the trouble, 
otherwise notices will be tendered at the collieries con- 
cerned. 


Current Business. 


Current operations on the coal market have 
been undoubtedly very slack. Business has been very 
difficult owing to the difficulty of securing licences for 
neutral countries, and the uncertainty prevailing. As 
regards the leading qualities, sales have been largely 
affected because the collieries have not got the coals to 
spare owing to the heavy demands of the Government. 
The fear of the stoppage of granting licences on a large 
scale has naturally reduced the chances of middlemen 
holding coals on contract finding an outlet for their sup- 
plies, and has resulted in a wide margin in quotations as 
between the colliery salesmen and the middlemen. It is 
quite a common thing forcollieries to be quoting thenominal 
figure of 35s. or 36s. for ordinary second Admiralties for 
the reason that he has none to sell, and the middleman 
offering supplies at 30s. to 3ls. with a difficulty of finding 
a buyer. The trouble is in dealing with the middleman, 
that there is no certainty that the coals will be obtain- 
able—that is, in the case of the leading qualities. Drys 
are fairly steady on the basis of 33s. to 34s. for best and 
30s. to 3ls. for ordinary qualities, but Monmouthshires 
are very irregular, and it is difficult to arrive at any definite 
values. Best black veins are quoted at 35s. direct, and 
they are well stemmed, but in the case of Western and 
Eastern Valleys these coals are feeling more the effects of 
the licence question. Collieries still ask 32:. to 32s. 6d. 
for Western Valleys, but middlemen are offering supplies 
at several shillings less. The same is the case with Eastern 
Valleys. Best are nominally 3ls., with ordinary sorts 
about 29s. to 30s., but the coals are offering on the market 
by the middlemen as low as 25s. to 26s. Bituminous 
coals are fairly steady, while beans are very strong and 
searce on the basis of 26s. to 27s. for best. Small coals 
have been very firm, but have lost some of their strength 
owing to the slightly less demand. Best bunkers are about 
22s., with seconds 21s. 6d., and ordinary cargo sorts up 
to 19s. Patent fuel keeps very steady, with makers having 
very little to spare. The Admiralty authorities have closed 
for supplies over the next six months, the quantity run- 
ning altogether from Cardiff, Newport, and Swansea firms 
to 60,000 tons, and the prices range from 30s. to 35s. 
Coke is unchanged in price, although not meeting with 
such a good inquiry, while pitwood has not moved much, 
and is about 31s. to 32s. 


LATER. 


The action of the Coal Exports Committee is becoming 
more effective in that coals are more plentiful on the 
market, that is, more particularly inferior qualities, and 
prices are more irregular. This is believed to be preliminary 
to @ more general depression in values. Licences for 
shipments to South America are not being granted any 
more freely. The action of the Coal Exports Committee is 
regarded with growing disfavour, especially as the lowering 
of prices follows upon the war bonus of 17} per cent. to 
the workmen, so that owners’ costs are increased and their 
chances of taking advantage of high values are diminish- 
ing. It was only natural therefore that at a meeting of 
the Conciliation Board on Wednesday, when the question 
of the new wage agreement was up for consideration, 
owners should resist more strongly than ever the proposals 
of the workmen’s representatives. The meeting therefore 
broke up as expected, with nothing definite arrived at 
and no provision for a further meeting. The workmen’s 
representatives, who had a meeting called for Thursday 
intended laying the whole position therefore before the 
general body of the workmen. The owners plainly in- 
timated that they were not prepared to make any change 
in the present position, and that the agreement now 
existing should run throughout the duration of the war. 
On the question of non-unionism, the workmen at Wed- 
nesday’s meeting of the Conciliation Board urged the 
owners to give the matter further consideration in order 
to avoid any stoppages in the coalfield, and called the 
attention of the owners to the report of the Departmental 
Committee appointed to inquire into the conditions pre- 
vailing in the coal-mining industry, particularly that part 
where it is pointed out that in the highest interests of the 
nation it is especially desirable that employers should 
co-operate with the representatives of the men on such 
questions as non-unionism or others likely to lead to 
friction. The owners replied that it was undesirable for 
them to show any preference for unionists in the matter of 
the selection of workmen, and intimated that the work- 
men’s representatives might submit other proposals for 
overcoming the difficulty, which they would lay before the 
Coalowners’ Association at their meeting next Wednesday. 


Approximate Values. 
Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 35s. to 36s.; ordinaries, 
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33s. to 34s.; best drys, 33s. to 34s.; ordinary drys, 30s. to 
3is.; best bunker smalls, 21s. 9d. to 22s. 3d.; best ordin- 
aries, 21s. to 21s. 6d.; cargo smalls, 18s. to 19s.; inferiors, 
17s. to 18s.; washed smalls, 22s. to 22s. 6d.; best Mon- 
mouthshire black vein large, 34s. to 35s.; ordinary Western 
Valleys, 32s. to 32s. 6d.; best Eastern Valleys, 31s. to 
3ls. 6d.; seconds, Eastern Valleys, 29s. to 30s. Bituminous 








coal: Best households, 29s. to 30s.; good households, 
27s. to 28s.; No. 3 Rhondda large, 29s. to 30s.; Smalls, 
23s. to 24s.; No. 2 Rhondda large, 25s. to 27s.; through, 


23s. to 24s.; smalls, 20s. to 21s.; best washed nuts, 27s. 6d. 


to 30s.; seconds, 25s. to 27s.; best washed peas, 26s. to 


27s.; seconds, 22s. to 24s. Patent fuel, 35s. to 37s. 6d. 
Coke: Special foundry, 43s. to 45s.; good foundry, 


38s. to 40s.; furnace, 30s. to 32s. 


to 32s. 


Pitwood, ex ship, 31s. 


Newport (Mon.). 


Business has been quiet, with values barely so 
good, except in the case of the best black veins, which 
are very fully booked. Tonnage has not been quite so 
plentiful, and while it has not seriously affected the 
position, it has induced rather a feeling of easiness in some 
directions. Nominally quotations show little change, 
although prices are discounted largely by middlemen, 
who, to make sure of disposing of their contract coals, 
cut prices wherever definite business can be arranged. 
Small coals remain firm, and through coals and nuts are 
good, but the pitwood market shows very little life. 
Approximate quotations :—Steam coal: Best Newport 
black vein large, 34s. to 35s.; Western Valleys, 32s. to 

2s. 6d.; Eastern Valleys, 3ls. to 31s. 6d.; other sorts, 





Ys. to 30s.; best smalls, 19s. 6d. to 20s. 6d.; seconds, 
18s. 6d. to 19s. 6d. Bituminous coal: Best house, 28s. 


to 29s.; seconds, 26s. to 27s. Patent fuel, 33s. 6d. to 35s. 


Pitwood, ex ship, 3ls. to 32s. 


Swansea. 


The general tone of the anthracite market inclines 
to improvement, a rather better demand having been in 
evidence this week. Business has been arranged in Swansea 
Valley large at slightly better figures, and red vein large 
is a steadier market. Firmness prevails in machine-made 
qualities, small sizes especially being a strong section. 
Rubbly culm and duff remain very firm. Approximate 
prices :—Anthracite: Best malting large, 22s. to 24s.; 
second malting large, 19s. 6d. to 20s. 6d.; big vein large, 
lés. 6d. to 17s. 6d.; red vein large, 6s. 9d. to 17s. 6d.; 
machine-made cobbles, 25s. 3d. to 25s. 9d.; French nuts, 


24s. to 28s. 6d.; stove nuts, 23s. to 24s. 6d.; beans, 23s. 9d. 








to 24s. 9d.; machine-made large peas, 6s. 6d. to 17s. 3d.; 
rubbly culm, 10s. 9d. to lls. 6d.; duff, 6s. 9d. to 7s. 3d. 


Steam coal: Best large, 28s. to 30s.; seconds, 23s. 6d. to 
26s. 6d.; bunkers, 20s. 9d. to 22s. 9d.; smalls, 15s. 6d. to 
18s. Bituminous coal: No. 3 Rhondda large, 27s. 6d. 
to 30s. 6d.; through and through, 24s. 6d. to 25s. 6d.; 
smalls, 21s. 6d. to 22s. Patent fuel, 32s. to 35s. 


Ss. 
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Prohibition on Terne Plates. 


Official information has been received at Swansea 
that the exportation of terne plate is prohibited to Holland, 
Denmark, Sweden and Norway. Since last November 
there has been an embargo on exports of tin-plates to 
Holland, Denmark and Sweden, but manufacturers have 
been allowed to send certain quantities of tin-plates to 
these countries upon receiving licences. While there is 
therefore no prohibition on tin-plates to Norway, terne 
plates, which are steel sheets coated with a mixture of 
tin and lead, are to be stopped. South Wales is not 
materially affected by the order, as the quantity manu- 
factured is not very large. The effect will not be so serious 
as the prohibition of tin-plates. 


Tin-plates, &c. 


All the steel and ironworks are busy, and pro- 
duction for Government is being pushed on with all speed. 
The committees appointed for Glamorganshire and Mon- 
mouthshire for increasing the supply of war munitions 
are actively engaged, and the census of machinery and 
tools throughout the whole of South Wales available for 
installation in a central factory is being taken. The 
dispute at Messrs. R. Thomas and Co.’s tin-plate works 
at Abercarn has been settled and the works are now pro- 
ceeding at high pressure. A rearrangement of the men 
into different positions owing to shortage of labour was 
the causé of the dispute. The question of the shortage of 
labour caused by the recent adoption of the eight hours 
system at steel works was discussed at some length at a 
meeting of the joint board of employers and employed in 
the South Wales steel trades at Swansea recently. The 
reports from districts by the men showed that up to now 
there had been no real shortage. The men objected to 
reverting to the old twelve-hour system and also to being 
employed in emergencies at lower grades of labour. They, 
however, offered a guarantee that they would, in case of 
shortage of hands arising at the mills, work twelve hours 
to make up the deficiency until a properly trained man or 
men had been placed in position. Tin-plate millmen are 
affiliated with two different trade organisations, viz., the 
Tin and Sheet Millmen’s Association and the British Steel 
Smelters’ Society, and trouble has recently arisen regard- 
ing transfers at Baldwin's Tin-plate Works, Swansea. 
A number of men desired to transfer from one union to 
the other. In November, 1911, this question caused a 
stoppage at the works for several weeks. A meeting of the 
two organisations has been held, but a protracted dis- 
cussion led to no settlement, and a further meeting is to 
take place at Swansea at the end of the month to consider 
the matter as it affects Messrs. Baldwin’s men, together 
with a suggested new agreement to govern transfers. At 
the tin-plate works production has improved and _ ship- 
ments continue fairly active. Values have again hardened. 
Spelter, which at the outbreak of the war ranged about 
£20 to £25, is now quoted at £110. The following are the 
official prices from the Swansea Metal Exchange :— 
Tin-plate, &c., quotations :—I.C., 20 « 14 »« 112 sheets, 


18s. 9d. to 19s.; L.C., 28 20 56 sheets, 19s. 3d. to 
19s. 6d.; I.C., 28 20 112 sheets, 37s. 9d. to 38s.; 
I.C. ternes, 28 ~ 20 112 sheets, 33s. Galvanised 


sheets, 24g., £20 per ton and upwards. Block tin, £166 
per ton cash, £165 5s. per ton three months. Copper, 


£82 10s. per ton cash, £83 10s. per ton three months. 





Lead: English, £26 10s. per ton; Spanish, £25 10s. per 
ton. Spelter, £110 per ton. Iron and steel :—Pig iron : 
Standard iron, 65s. 14d. per ton cash, 65s. 64d. one month ; 
hematite mixed numbers, 95s. per ton cash, 95s. 6d. one 
month; Middlesbrough, 65s. 5d. per ton cash, 65s. 10d. 
one month ; Scotch, 71s. 6d. per ton cash, 72s. one month ; 
Welsh hematite, 107s. 6d. dd. per ton cash, 110s. dd. one 
month; East Coast hematite, nominal; West Coast 
hematite, nominal, Steel bars: Siemens, £7 12s. 6d. to 
£7 15s, per ton; Bessemer, £7 12s. 6d. to £7 15s. per ton. 


Steel, rails, heavy sections, £7 12s. 6d. per ton. 





AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 17th. 


THREE influences have contributed to a further improvement 
in iron and steel trade conditions, viz., outlook for big crops, 
evidences of general industrial improvement, and activity of 
European Governments in ordering material; about 15 per 
cent. of the current steel output is being exported in one 
form or another,. Productive capacity now averages 75 per 
cent., of a theoretical capacity of 100; practically it has 
never exceeded 94 per cent. Owing to incidental drawbacks. 
If demand should engage 85 per cent. of capacity and 
advance 10 per cent. above the present, it would serve 
as a’ warning to all large users of steel to begin anticipating 
requirements ; with only 5 per cent. margin, with unknown 
possibilities of greater war orders, it would be regarded as 
unwise to take chances in having orders filled to suit the early 
needs of buyers. Eastern plate mills are working to 80 per cent. 
theoretical capacity and prices are hardening; structural 
material is in better demand than for perhaps a year. Many 
new enterprises are talked of. The Brooklyn Rapid Transit 
Company will soon want 6000 tons of plates ; the Government 
wants 3000 tons of plates at Norfolk, Va., for pontoons and cranes. 
The Pullman Car Company will make 8000 cars for Russia. 
Inquiries have multiplied in many quarters during the past 
week. The Rock Island wants 5000 all-steel box cars. The 
Chicago, Milwaukee, and St. Paul asks for 37,000 tons of plates 
for cars and will build 2000 ears from orders for material 
formerly placed. Russia is negotiating for 15,000 tons copper, 
deliveries to begin in August. Several large orders for ammu- 
nition have just been placed by England, France, and Russia 
in which copper will figure. Electrolytic is 19, and it is expected 
to go higher. 


New York, May 26th. 


Tue probability of reaching 90 to 95 per cent. of productive 
capacity in the steel mills is now assuming definite proportions, 
in view of increasing export orders and inquiries and developing 
domestic demand, especially from railroads. The newer factors 
in the situation are increase in export: business, increasing 
demands for structural and plate and enormous orders placed 
this week by the Pennsylvania Railroad calling for the early 
furnishing of upwards of 20,000,000 dols. worth of equipment, 
which is likely to be followed by orders of magnitude from other 
roads. The future probabilities are estimated in this way : 
15 per cent. export, likely to be increased ; 15 per cent. taken 
by the railroads; and 60 per cent. domestic consumption, 
surely to be increased ; which total represents practical maxi- 
mum capacity. The Brooklyn Rapid Transit will soon call for 
60,000 tons steel, representing a value of 15,000,000 dols. 
Further proposed mill extensions are to be made, the cost of 
which will be paid by premium prices on supplies furnished. 
The long-withheld domestic demand will make a_ profound 
impression when presented, with effects on prices readily sur- 
mised. The outcome of diplomatic differences with Germany 
eauses much uneasiness in exporting circles ; an early advance 
in quotations seem the reasonable thing to expect in case of 
a favourable adjustment. Electrolytic copper holds the fort 
at 19; domestic requirements are checked until after Germany's 
answer. Up to May 21st copper exports for month were 24,685 
tons. Present capacity of mines is about absorbed in furnishing 
European demands. When normal domestic demands is esta- 
blished it probably means higher prices. Spelter a vear ago was 
5.10; now it is 164, with another advance threatened. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tue Royat SANITARY INsTITUTE.—A meeting of the Institute 
will be held in the Guildhall, Bristol, when a discussion will 
take place on ** The Co-ordination of Military and Civil Sanitary 
Services in Wartime,” to be opened by D. 8. Davies, M.D., 
Lieut.-Col. R.A.M.C. (T.), and Mr. L. 8S. McKenzie, Assoc. 
M. Inst. C.E., City Engineer, Bristol. 11 a.m. 

Roya INsTITUTION OF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. The evening discourse will be delivered by Dr. 
Henry Walford Davies. The subject is ‘‘ Music and Poetry ” 
(vocal illustrations). 9 p.m. 

PuysicaL Socrety or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, 8.W. 
“The Coefficient of Expansion of Sodium,” by Messrs. E. A. 
Griffiths and E. Griffiths ; ‘* Notes on the Calculation of Thin 
Objectives,” by Mr. T. Smith; ‘‘ On Tracing Rays through an 
Optical System,” by Mr. T. Smith ; ‘* The Accuracy of the Lens 
and Drop Method of Measuring Refractive Index,” by Mr. H. 


Redmayne Nettleton. 8 p.m. 
WEDNESDAY, JUNE lé6ru. 
Royat METEOROLOGICAL Socrety.-—At 70, Victoria-street, 


Westminster. ‘* Discontinuities in Meteorological Phenomena,”’ 
by Professor H. H. Turner, F.R.S.; ** Battle Weather in Western 
Europe, Nine Months, August, 1914, to April, 1915," by Mr. 
Charles Harding. 4.30 p.m. 

18TH. 


THURSDAY anv FRIDAY, JUNE lirH anpb 


INCORPORATED MUNICIPAL ELECTRICAL AsSOCIATION.—At the 
Institution of Electrical Engineers, Victoria Embankment, W.C. 
Thursday: 10 a.m., to receive and discuss a report prepared by 
Mr. A. 8S. Blackman, chief electrical engineer, Sunderland, and 
Mr. T. Roles, chief electrical engineer, Bradford, on behalf of 
the ‘‘ Point Five ” Association, on ‘‘ The Practical Result of the 
Point Five Tariff.” 2.30 p.m., to receive and discuss a report 
prepared by Mr. Frank Ayton on “ The Use of Electric Vehicles 
in Municipal Service.” 5 p.m., parade and demonstration of 
electric vehicles on the Embankment. Friday: 9.30 
Council meeting. 10 a.m., annual general meeting. 


a.m., 


FRIDAY, JUNE 18ru. 


THE INsTITUTION OF WATER ENGINEERS.—At the Apartments 
of the Geological Society of London, Burlington House, W. 
Twentieth summer general meeting. The following papers 
will be read and discussed : “‘ The Effect of Springs upon Water 
Levels in the Chalk of Eastern Surrey,’’ by Mr. Henry Dewey ; 
“The Hydro-geological Conditions of Newbald, East York- 
shire,” by Mr. Perey Griffith. 3 p.m. 


——ny 


THURSDAY, FRIDAY anp SATURDAY, JUNE 2475 
To 26TH. 

Tue INsTITUTION OF MUNICIPAL AND County ENGINEERS. — 
At the Institution of Civil Engineers, Great George-street 
Westminster, S.W. Road Conference. The following is a 
preliminary list of the papers to be read and discussed at the 
Conference :-—** The Improvement and Maintenance-of Hig}. 
ways in connection with Modern Traftie Conditions,” by Mr 
C. F. Gettings ; ‘* Improvement and Maintenance of Highway: % 
by Mr. J. 8. Brodie; ‘Some Recent Experiences in the Sur. 
facing and Maintenance of Roads, particularly on a Clay Su). 
soil,” by Mr. J. A. Webb; ‘The Use of Motor Vehicle in 
Haulage of Materials on the Highway,” by Mr. F. W. Smart - 
“Mechanical Traction for Municipal Work,” by Mr. E. J. 
Elford ; ‘* Haulage by Mechanical Means v. Horse Power.” 
by Mr. J. Rush Dixon; ‘* Haulage by Mechanical Means,” },, 
Mr. T. W. E. Higgens; ‘ Reinforced Concrete for Roacté 
Sewerage, &c.,” by Mr. A. E. Collins ; “ Fire Brigade Organic. 
tion and Equipment,” by Mr. W. A. Farnham; * Notes on 
Sewage Treatment by Forced Aeration,” by Mr, J. P. Waketory - 
“ Ejectors,”” by Mr. I, Shone; and ‘“ Protection of Ancim); 
Buildings ; ‘‘ Resurfacing Roadways with 'Tarmacadam,”’ {,, 
Mr. N. Greenshields ; ‘ The Reinstatement of Trenches,’ |,\ 
Mr. R. Brown; ‘ Tar, Pitch, and Bitumen in Road Constr: 
tion,” by Mr. A. Dryland; “ Kingston Sewage Works 4:4 
Canbury Gardens,” by Mr. R. H. Clueas. 








PERSONAL AND BUSINESS ANNOUNCEMENT?TS, 


‘THERMO AND PRESSURE INSTRUMENTS, Limited, have remwoy+«; 
from 12, Craven-street, Strand, W.C., to 15a, Great Sutton-str: 
Clerkenwell, E.C. Telegrams, Troika, Smith-London, 

T. Row.Lanps anv Co., Limited, have removed from Pal), 
Tree Works, Sheffield, to Windsor Works, North Church-stre«t, 
Shettield. ‘The telephone number is Central 4994, 


Mr. A. W. Empson, A.M.I.E.E., A.M.I. Mech. E., F.C.s., 
who recently resigned his appointment as chief station engines: 
to La Compania di Electricidod di Merida, Yucatan, Mexi: 
in order to serve in the Army during the war, has joined t)« 
Motor Machine Gun Section. 

Mussrs. T'YLER AND FREEMAN, at present of 20, New Bridy: 
street, London, E.C., ask us to state that in consequence of t! 
building in which they have been for the last nineteen yea: 
having been pulled down, they have moved to larger and mor 
convenient offices at 40, Chancery-lane, W.C. Their new tek 
phone numbers are Holborn 6490 and 6491, and their new 
telegraphic address is Potential, Holb., London. 


A. HAacKkE AND Co., Limited, of Kieselguhr Wharf, Homerton 
London, N.E., advise us that at the suggestion of several vi 
their principal clients, they made application to the Board vi 
Trade for its approval to change the name of the company, and 
inform us that the Board has granted their application—beiny 
a British firm—-and that in future the title of the company wil! 
be as follows: Ashby Warner and Co., Limited. There wil! 
be no change in the board of directors or staff. 








CATALOGUES. 

Bruce, Peesies works and manufactures..—_We have received 
from this firm a new booklet No. 706B-— which describe 
and illustrates the company’s works in Edinburgh. It also dea! 
with some of the machines built at these works. Central station 
engineers and power users generally will find much in the pub 
lication to interest them. Many types of motors and generators 
are illustrated. his firm, as is well known, has always paid 
great attention to sub-station plant, and in this new publica 
tion motor converters, motor generators and rotary gonverters 
are shown, All the pictures indicate that the company’s machine- 
are built on thoroughly up-to-date lines, and that careful 
attention is paid to details. It is evident also that the company 
has moved with the times, for in this booklet ere shown gene- 
rators coupled to all forms of prime movers —steam turbines, 
gas engines, high-speed steam engines and water turbines. The 
illustrations of the works, moreover, show that the firm is in a 
position to cope with a very large output. 

Dennis Brotuers (1913), Limited, Guildford.—-This 
has just issued a new catalogue devoted to the Dennis sub- 
vention type motor lorries. The get up of the catalogue is 
tasteful, the cover design executed in colours being worthy of 
special praise. The contents of the book include an article 
indicating the principal points of the War-office subsidy scheme, 
considered from the point of view of the potential buyer. There 
is also a very full specification of the Dennis 44-ton chassis, 
together with photographie reproductions of the most important 
features. In compiling the catalogue, the chief object of the 
makers has been to deal with the subject in such a way as to 
appeal to the potential user of industrial motors, as well as to 
supply the information required by the trained engineer. 
Although there are some important details in connection with 
the design and construction of the engine of which the engineer 
would like to have further details, the makers have succeeded 
in giving, on the whole, a very fair description of the vehicle. 

CrosstEy BrorHers, Limited, Openshaw, Manchester. 
“Power on the Farm” and ‘* Power from Towns Gas” are 
the titles of two booklets which have been sent us by the above 
firm. In the first of these the advantages of the oil engine for 
performing much of the work on farms and estates, such as 
pumping, sawing, pulping, grinding, chaff cutting and electric 
lighting, are enumerated, and illustrations are given of horizontal 
oil engines from 1} to 11 brake horse-power specially designed 
for farm work. The chief features of these are the simplicity of 
design and medium running speed. The second pamphlet is 
devoted to gas engines, and is divided into four parts, as 
follows :—-Economy of power from towns gas, its advantages, 
the engines to buy, and practical proof from users. The engines 
illustrated and described are of the firm’s latest design, and 
range in size from 14 to 344 brake horse-power, the larger sizes 
being provided with. variable admission governing gear, water- 
cooled breech end, wholly supported cylinder and forced 
lubrication, 


firm 








Tue British Assocration.—-The eighty-fifth meeting of the 
British Association will be held in Manchester from September 
7th to 11th under the presidency of Professor Arthur Schuster. 


Ruston, Proctor anp Co., Limited, of Sheaf Ironworks, 
Lincoln, have senf us an interesting booklet entitled *‘ A Training 
Ground for Engineers,” which explains the firm’s method of 
training pupils in practical mechanical engineering. The firm 
is particularly interested in obtaining good pupils, for owing to 
its large business connection in all parts of the world it is 
frequently asked to supply to agents and clients trained engineers 
familiar with Ruston, Proctor machinery. The firm has an 
agreement whereby the most promising of its pupils are allowed 
to attend *% special course at the Lincoln Technical School 
during the day of each week in the winter months in order that 
they may keep in touch with their theoretical studies whilst 
undergoing practical training. The booklet gives full particulars 
of the conditions under which the firm is prepared to accept 
pupils, and it should, we think, prove of considerable interest 
to parents and others who desire to apprentice youths to 





mechanical engineering. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention ts communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 26, Southampton-buildings, Chancery-lane, W.C., at 6d. 


each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Spevification. 

Any person may, on any of the grounds mentioned in the Act, 
two months of the date given at the end of the abridgment, give 


withi ‘ ee 

notice at the Patent-office of opposition to the grant of any Patent, 
STEAM ENGINES. 

94,430. December 21st, 1914.-—-IMPROVEMENTS IN CONDENSERS 


on COOLERS, SUCH AS STEAM SURFACE CONDENSERS, Arthur 
Udwin Leigh Seanes, of Strathfield, Harboro-road, Ashton- 
on-Mersey. 

One object of this invention is to provide improved means 
for preventing the deposit of flocculent or similar matter on the 
ends of the condenser tubes or ferrules connected with the tube 
plate Another object is to reduce the loss of head due to 
friction in the water entering the tubes, and a still further object 
minimise corrosion of the metal of the condenser due to 
electrolytic action, A is the tube-plate of a surface condenser 
and 8 B the ferrules supporting the tubes C. D D are the metal 
upporting the plate I FF are the countersunk holes 


is to 


stud 
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in the plate E concentrie with the tubes CC, These holes 
may advantageously be shaped as shown in the lower illustration, 
so as to form a series of nozzles and thus reduce the friction of 
the water passing therethrough. The cooling water arrives 
through the inlet H in the water-box G and passes through the 
holes F F in the plate E into the tubes C. Owing to the shape 
of the holes F F the water will pass through them in an even 
stream with a minimum amount of loss. The plate E will 
effectually prevent any flocculent or other similar matter from 
being deposited on the edges of the ferrules B B.--May 19th, 
1915. 


STEAM GENERATORS. 


4408. May 20th, 1915.-—IMPROVEMENTS IN STEAM GENERATORS, 
The Stirling Boiler Company, Limited, of 54, Victoria- 
street, "Westminster, S.W., and Henry John Sutherland 
Mackay. 

It is the object of this invention to provide a compact con- 
struction, making Stirling boilers suitable for use on board ship 
and also in restricted spaces on land. A and B denote the upper 
steam and water drums, which are interconnected by water 
circulation and steam pipes C and D respectively. KE denotes 
the lower mud-drum. F the front bank of water tubes over- 
hanging the furnace grate H and affording in conjunction with 
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the front wall J of the furnace setting an unobstructed combus- 
tion chamber of substantially triangular section. K denotes 
the rear bank of tubes. L the baffle nearest to the furnace in 
the front bank of water tubes, this baffle extending upwards 
trom the lower or mud drum E and terminating some distance 
below the forward steam and water drum A. M denotes a 


second baffle, which extends downwards from the forward steam 
and water drum A and terminates short of the lower or mud 





drum E, this baffle being supported in the usual way by a bar N 
extending transversely of the boiler setting. O denotes the 
third baffle, which extends upwardly from the mud drum E 
towards the forward steam and water drum A at the rear of the 
front bank of water tubes and carries the usual shelf P. There 
are thus formed in the front bank of water tubes three passes 
through which the gases of combustion are caused to flow in 
intimate contact with the water tubes. Rearwardly of and 
adjacent to the baffle O is arranged a superheater comprising 
tubes R, over which the gases of combustion pass on their way 
to the rear bank of tubes. S denotes a baffle arranged in the 
rear bank of tubes and serving to direct the gases of combustion 
downward through the rear bank, while allowing them to flow 
upward by way of the outlet duct T to the smoke stack. An 
imperforate partition U may be disposed in the lower or mud 
drum E so as bridge groups of water tubes in the front bank F 
separated by the baffle L in order to ensure positive circulation 
of the water. The ends of the superheater tubes R are secured 
in manifolds V W arranged on the top of the boiler setting and 
connected by means of a pipe X with the rearward steam and 
water drum B, a valve Y or valves being arranged in conjunction 
with the manifolds to permit of the control of the supply of 
steam to the steam main.——May 19th, 1915. 


17,779. July 27th, 1914.—IMpROVEMENTS IN FEED-WATER 
REGULATORS FOR STEAM GENERATORS, Edwin Gladstone 
Thompson, of 16, Shrub End-road, Colchester. 

Referring to the drawing, A designates the valve-box, which 
is mounted directly on to the float-box B, which is in communi- 
cation with the generator by pipes or passages X and X'. C the 
float, which is mounted on a pivoted lever D, which carries at 
its other end a weight E adapted accurately to balance the float 
C. Sand S‘are the inlet and outlet pipes of the valve-box for the 
leakage water. Fa plunger adapted to slide freely in a bush T so 
mounted in the base of the valve-box as to leave a chamber U 
above the bush. H is the needle or stem carried by the plunger 
F, V the valve carried by the needle or stem, and M the link 
by which the plunger F is coupled to the lever D. The plunger F 
is a freely-sliding fit in the bush T, so that the steam which will 
leak past the plunger and bush into the chamber U exerts a 
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downward pressure on the shoulder of the plunger F. The 
valve V carried by the needle or stem H is adapted to close the 
passage N in the valve-box, through which the leakage water 
is allowel to pass to the atmosphere. This passage is made of 
the sane sectional area as that of the needle or stem H, so that 
the resultant forces acting on the mechanism, viz., the downward 
pressure of the leakage water-—-which is approximately the same 
as the pressure of the steam in the generator and therefore in 
the float chamber —-acting on the valve V, and the downward 
pressure of the steam acting on the top of the shoulder of the 
plunger F, on the one hand, and the upward pressure of the 
steam acting directly or indirectly on the lower part of the 
plunger F and its connections on the other hand, become 
balanced, with the result that the float is not called upon to 
balance or assist in balancing the valve, and it therefore only 
requires to be of such a size that its buoyaney will effect the 
opening and closing of the valve by reason of the variation in 
the level of the water in the generator.— May 19th, 1915. 


TURBINE MACHINERY. 


5868. April 9th, 1915. IMPROVEMENTS IN MEANS FOR SUPPORT- 
ING THE COUPLED SHAFTS OF RoTARY HEAT ENGINES AND 
MACHINEs DRIVEN By sUCH ENGINEs, Aktiengesellschaft der 
Maschinenfabriken Escher, Wyss and Cie, of Zurich, 
Switzerland. 

The illustrations show the exhaust steam branch of a steam 
turbine having a horizontal axis, the outlet extending down- 
wardly. In order to economise space, the exhaust steam branch 
is formed with a large curved re-entering recess at A. B is the 
rear bearing for the turbine shaft and C the adjacent dynamo 
bearing for the dynamo shaft. The two shafts are coupled 
together by means. of a rigid coupling D. The bush of the 
bearing C is supported by means of a rib E cast on to the exhaust 
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is supported in a 


The bush of the bearing C 
separate casing F bolted horizontally at G to the lower part of 


steam branch. 


the turbine casing. The casing F rests on the bed-plate G of 
the dynamo. Upon the steam turbine being set working there 
is a risk of the rib E expanding in an upward direction owing to 
the heat conducted to it from the exhaust stean! through the 
wall H, and consequently of the internal surface of the bush of 





the bearing B being raised, whilst the height of the internal 
surface of the bush of the bearing C may only vary by a hardly 
perceptible amount. As a result of this, the bush B would in 
addition have to take over a great part of the weight of the 
dynamo shaft, whilst the bearing C would be partially or even 
entirely relieved of load. By providing the connecting pipe 
K, steam is allowed to flow from the exhaust steam branch into 
the lower cavity in the bearing casing F. Asaresult the internal 
surface of the bush of the bearing C will also be raised, and this 
bearing will even under full working conditions transmit its 
proper share of the load to the bed-plate O. Any water of 
condensation collecting within the bearing casing F is free to 
flow back through the pipe K into the exhaust steam branch 
and thence back to the condenser. The supporting surface L 
of the exhaust steam branch and the supporting surface M of 
the dynamo bearing are in this case at the same level.—-May 19th, 
1915, 


TESTING AND MEASURING INSTRUMENTS. 


12,006. May 5th, 1914.-—-IMPROVEMENTS IN AND RELATING TO 
Gas Meters, Charles Edwin Hibbert, of Ricearton Mains, 
edinburgh, and Frederick Pockhart Goad, of 3, Wakefield- 
avenue, Edinburgh. 

This invention relates to dry gas meters of the type in which 
the meter casing is divided into upper and lower chambers by 
a horizontal partition, the lower chambers being further sub- 
divided by a vertical partition extending from the bottom of 
the meter casing to the horizontal partition. The object of the 
present invention is to effect improvements as regards the 
compactness of the meter as a whole so as to simplify and 
cheapen its manufacture, and in some cases to reduce the amount 
of material required. The inlet and outlet tubes or duets A A 
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are formed by bending inwards the walls B of the meter casing, 
the partition C being formed separately and secured in place 
by soldering or otherwise. These tubes or ducts may, if desired, 
be prolonged to or towards the bottom of the casing, so as to 
provide traps for the reception of any condensed liquor or dust 
that may pass into them. The gas passes to the valves in the 
usual manner through an opening in the inlet duct and thence to 
the diaphragm chambers, whence it returns by way of the valves 
to an exhaust passage leading to an opening in the outlet duct. 
Several modifications of the invention are deseribed.— May 19th, 
1915. 


TRANSMISSION OF POWER. 


11,436. May 8th, 1914.—IMPROVEMENTS IN AND RELATING TO 
PROTECTIVE DEVICES FOR ALTERNATING ELECTRIC CURRENT 
MacuHines, The British Thomson-Houston Company, 
Limited, of 83, Cannon-street, E.C. 

The alternating-current machine develops three-phase current 
in its windings A, B and C, which is supplied to bus bars through 
the oil switch D. Between the phases in proximity to the end 
connections an earthed shield is placed, and is here shown in 
the form of a dummy winding F, G, H. The machine windings 
are arranged in star connection, the neutral point consisting of 
the star ring K connected to earth by the conductor L, which in 
order to limit the value of a fault current contains impedance M, 
preferably consisting of ohmic resistance. The dummy winding 
is also earthed in some suitable way, for example, by means of 
the ring N, which is earthed by conductor O. The dummy 
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windings will preferably have a number of connections to the 
ring O or machine frame, so that every part of the same is 
substantially at earth potential. The protective apparatus 
consists of a well-known balance core device P, in which the 
inductive effects of the currents in the phases, together with any 
evrrent in the conductor L, are added. If, owing to a fault in 
the machine windings the balance is upset, current will flow in 
the trip coil R and open the cireuit breaker D. The dummy 
winding or earthed shield ensures that any fault occurring 
will be a fault to earth eausing immediate disconnection of the 
machine rather than a fault between phases, and the damage 
caused will be less and more easily repaired. May 19th, 1915. 
20,213. September 25th, 1914.—IMPROVEMENTS IN AND 
RELATING TO BALL Bearines, Harold Wade, of 111 and 
112, Hatton-garden, E.C. A communication from Aktie- 
bolaget Svenska Kullagerfabriken, of Artillerigatan, Sweden. 
The outer bearing ring A and the inner bearing ring B are each 
provided with the usual ball track having a greater radius of 
curvature than the balls. At one point of the periphery recesses 
C and D are formed in one edge at least of each track and con- 
stitute a fill-passage curving from the bottom of the track in 
the direction towards the axis of the bearing, preferably along 
an are, the centre of which is situated in the plane through the 
centres of the balls. In this way the continuity of the bottoms 
of the ball tracks is not interfered with. Preferably, as shown, 
the bottom of the fill-passage in the outer bearing ring has a 
less curvature than the cross section of the ball track. The 
shape of the recess C of the inner bearing ring B is so suited to 
the shape of the recess D of the outer bearing ring A that the 
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balls may be introduced through the passage formed by the 
two recesses without the necessity of exercising on the balls 
a greater pressure than that to which they are subjected in the 
bearing, when mounted. ‘The recess of a given bearing ring may 
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be suitably finished, after the track and the recess have been 
ground roughly, by the finishing track-grinding wheel, which 
after being swung about one centre in finishing the track, may 
be swung laterally to finish the recess about another centre, 
namely, the centre of curvature of the recess.—May 19th, 1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


14,086. December llth, 1914.—ImMpROVEMENTS IN APPARATUS 
FOR BORING AND Facine Merats, G. and A. Harvey, 
Limited, of Albion Works, Woodville-street, Govan, and 
Alexander Blair Clements, of the same address. 

The motor A is connected by, gearing B to a primary shaft C 
projecting outwardly from a gear-box D, in which is housed a 
train of gear wheels, permitting of variation of the transmission 
ratio between the motor and a secondary shaft E, the train being 
controllable by manually operable levers. The shaft E is 
formed with an extension of non-circular form in cross section, 
slidable on which shaft is a bevel gear wheel F housed in a casing 
G, mounted to move conjointly with a standard H, the wheel F 
meshing with a bevel gear wheel I secured to a vertical shaft J, 
which is journalled in the stand K at L. The vertical shaft is 
of non-circular form in cross section, and mounted thereon is 


the cutting edges of the tools meet the periphery of the work. In 
order that the gauge may be rigidly and accurately placed and 
retained in position for setting the cutters, the independently 
movable tool holders of the chuck are furnished with radial 
recesses G—see the upper drawing-——each such recess terminating 
in a stop H. To fix the gauge in position the stem is inserted 
in the hollow mandrel of the chuck and the bevelled ends of the 
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arms E of the gauge are entered into the recesses G, and the 
gauge is given a slight turn till its rotation is arrested by the 
stops H. The tools B are inserted in the tool slots K with their 
edges resting on the recesses F of the gauge. Liners or packing 
pieces L of the required uniform thickness are inserted before 
securing the tools in situ. The cutting tools may now be retired 
or advanced simultaneously through the medium of the helicoidal 
device.— May 19th, 1915. 


LIGHTING AND HEATING. 


18,143. July 31st, .1914.—-IMPROVEMENTS IN AND RELATING 
to ELectricaL Conpuir Systems, Max John Railings and 
Thomas Taylor, of 67, Queen Victoria-street. 

This invention has reference to improved and simple means 
for readily effecting good electrical connection between fittings 
such as couplings, tees, bends, elbows, and boxes, or the like, 





a bevel gear wheel M meshing with a bevel gear wheel N keyed 
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to a horizontal shaft O, which is journalled on a carriage P 
capable of performing vertical sliding movements in relation to 
the standard K. Geared to the shaft O, through the inter- 
mediary of a double gear Q, and journalled on the carriage P, is 
a chuck spindle R equipped with a disc 8 adapted to perfor-n the 
function of a chuck or to carry boring tools or the like. It will be 
evident that the double gear Q offers a range of speeds additional 
to that afforded by the change-speed gear within the gear-box D. 
As shown in the drawing, the gear Q is a form of back gear con- 
troded by a clutch mechanism shown diagrammatically only. 
The chuck spindle R is revoluble, and is movable axially and 
vertically in relation to a turntable T, which is adapted to perform 
horizontal sliding movements in a direction at right angles to 
the axis of the chuck spindle.—May 19th, 1915. 


6152. April 28th, 1914.—IMPROVEMENTS IN OR RELATING TO 
LATHES FOR TURNING OR FINISHING SHAFTING, Rops, Bars 
AND THE LIKE, The Coghlan Steel and Iron Company, 
Limited, of Hunslet Forge, Leeds, and Graham Ford, of 
the same address. 

This invention relates to lathes or machines for turning and 
finishing solid or hollow rods, bars and the like, and more par- 
ticularly to a tool chuck and chuck gauge for setting the tools 
of the chuck. The cutting tool chuck consists of an adapted 
American type chuck of known construction, in which the jaws 
are caused equally and simultaneously to advance to or retire 
from the centre by means of helicoidal cam teeth. Upon such 
jaws are mounted specially constructed tool holders A, which 
carry the cutting tools B. Each tool holder, of which there are 
four or more, is so mounted upon a jaw by means of a screw 
device that it is capable of independent movement thereon. 
In order that the cutting edges of the tools may be set with the 
necessary extreme accuracy, that is to say, with the required 
cutting and clearance angles, a cutter setting gauge is employed, 
as illustrated in the lower illustration. This gauge consists of 
a body C provided with a centring hole D at each end. The 
body C earries radial finding arms E, which are bevelled 
at their extremities, and provided with inclined longitudinal 
cutter setting grooves F. These grooves fix the points at which 


and the conduit tubing to which they are applied, whereby 
efficient electrical continuity of the system is ensured. The 
invention consists in providing the fittings such as A with the 
plain side lugs B, near each end or outlet which are drilled and 
tapped throughout their thickness close to the wall of the 
fitting to receive clamping and connecting screws C. A hole D 
is made through the wall of the fitting near each lug, into whioh 
the periphery of the screw head E may enter and be so set, that 
the tube may be readily inserted into the fitting. When the 
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serew C is tightened, its head E meeting the curved surface of 
the tube F tangentially, the fitting A and the tube F are firmly 
clamped together, and at the same time the under edge of the 
screw head E scrapes or cuts the surface of the tube F sufficiently 
so that the clamping and cutting actions of the screw head 
result in producing good electrical connection between the 
fitting A and the tube F. A further improvement consists in 
providing the screw with a loose collar or washer G, preferably 
steel, of suitable shape, either plain or serrated, to act underneath 
the head E of the serew C, which, whilst permitting the screw 
to turn with less friction, ensures a good clamping action, and 
presses or cuts sufficiently into the tube F as to assist in obtain- 
ing good electrical continuity between the joints.—May 19th, 
1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British patents which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right, when acquired, can be retained after the war— 
and is specially compiled for THE ENGINEER by Lewis Wm. 
Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy proprietor 
the law does not apply. 


On each of three of the patents given below £45 and on cach 
of the remainder £35 have been paid in renewal fees. 


No. 18,560/06.—Bricks. In the manufacture of hollow 
bricks, the cavities are closed before burning by applying 
separate and suitable lids or covers, and without further pressing 


No, 18,817/06.—Dynamo-electric machines; dynanws and 
motors, alternating currents; ‘dynamos, regulating ; field 
magnets ; sparking, preventing. Alternating-current commy. 
tating machines are provided with windings for compensating 


for armature reaction and transformer electromotive force 
which windings may be combined into one, which may algo 
excite the main fields, Machines so compensated may |) ryy 
as asynchronous generators, of which the frequency may bg 


varied independently of the speed by means of a small syn. 
chronous exciting generator, the s of which is gradually 
increased, and are thus adapted for starting and regulating 
motors and for exciting asynchronous generators.  Scher}iys 
A., Germany. i 


No. 19,215/06.—Explosives, The density of fusible &. plo. 
sives, such as trinitrotoluol, picric acid, and nitronaphthilone 
is increased by subjecting the molten substance during solid {ica 
tion, to the pressure of air or other suitable gas. The ny lien 
explosive is poured into a cardboard case, or into a proje ile, 
which is placed in a cylinder, connected by a flexible pipe ind 
cocks with an exhaust pipe and pressure pipe and by a cock \i;}; 
the atmosphere. The vessel is first connected to the ex!) .\:.t 
pipe for the removal of all air bubbles from the liquid, as) js 
then connected to the pressure pipe and subjected to a pres. ire 
of two or three atmospheres, The density may be still furi)or 
increased by rapidly cooling the liquid either by a water jaciut 
or by placing the moulds in cold water. A series of vessels 1), .y 


be simultaneously employed. Bichel, C. E., Germany. 


No. 19,241/06.—Preserving wood, &c. A solution for im: 
nating and preserving wood and other fibrous materials cont: 
a metallic salt of a strong mineral acid, such as copper, iron 
aluminium sulphate, together with a substance which prev: 
the formation of free mineral acid, and at the same time increw os 
the antiseptic properties of the solution. Alkali compoun is 
of the hydroxyl derivatives of the aromatic hydrocarbons, sv :), 
as creosol, naphthol, &e., the solutions obtained in refini:.y, 
with caustic soda, petroleum and the products of the destructive 
distillation of resin, &c., or salts of hydrofluoric and silicoflu 
acids, may be used. Wolman, K. H., Germany. 

No. 19,522/06.—-Permanent way ; portable and like railwa\s 
for mines. Ordinary wood sleepers are used and arranged ~, 
that sleepers provided with inner clamps alternate with th: 
provided with outer clamps. The clamps are secured to tiv 
sleepers before they are laid in position, the distance betwev 
the inner and outer clamp on each side being slightly less thin 
the width of the rail foot. The sleepers with outer clamps are 
laid in position first and the other sleepers then placed between 
the rails and turned into position, thus tightly gripping the 
rails. ‘To prevent the rails from bending, a ring or other bolt 
is driven into the sleepers opposite the inner clips. At joinis 
the clamps are made wider and with a fish-plate portion. The 
clamps are all provided with fangs to dig into the sleeper 
Nellen, F., Germany. 

No, 20,675/06.—Small-arms ; breech actions, sliding bree) 
block. In an automatic pistol with a non-recoiling barrel, tie 
barrel and breech casing are made in one piece and can |v 
tilted about a pivot to allow the breech-block to be removed 
from an open-ended breech casing, which is open below for thw 
whole length behind the barrel. Stechow, F., Berlin. 

No. 21,269/06.—Gas manufacture. In preventing the escape 
of gases into the retort house during the charging and discharginy 
of the retorts by conducting them through a conduit to a 
chimney, risk of explosion is obviated by the conduit being 
constantly traversed by a current of inert or neutral gases. A 
conduit leading to the y is co ted by a branch to 
each ascension pipe. A valve is arranged in each branch so 
that each time an ascension pipe is disconnected by its valve 
from the hydraulic main, the corresponding branch is opened 
and the gas from the ascension pipe passes away to the chimney. 
A current of neutral or inert or neutral gases, such as part of the 
combustion gases from the furnace, passes through the conduit 
on its way to the chimney. The conduit is connected at one 
end to the chimney, and at the other end to the main 
conduit for the combustion gases, a damper being provided 
in the latter connection. Koppers, H., Germany. Dated 
October 23rd, 1905. 

No. 21,557/06. 
breech mechanism. 
January 27th, 1906. 

No, 21,595/06.—Respirators. Apparatus for breathing in 
impure air consists of a receptacle with double walls, filled with 
asbestos or other absorbent saturated with oxygen-enriched 
liquid air, or a liquid mixture of oxygen and nitrogen. The 
receptacle is cc ted to the face mask by a tube through which 
the exhaling tube passes to the receptacle and finally to a vessel 
which is provided with baffles so as to prevent impure air from 
entering the apparatus. Heat from the exhaled air serves to 
evaporate the liquid air and to warm the air as it passes through 
the tube. The space between the double walls is evacuated, 
and the whole device is provided with a felt cover. Suess, ©., 
Austria. Dated June 29th, 1906. 

No. 21,650/06.—Printing machines. Relates to machines 
for printing continuously travelling webs, also applicable for 
printing sheets, by means of transfer cylinders from flat formes, 
either typographic or payee Stamm, H., Saxony, and 
Schnellpressenfabrik Akt.-Ges., Germany. 

No. 21,654/06.—Electric lamps; incandescent lamps. 
Filaments made from metals or metallic compounds are decar 
bonised by means of gases, such as are obtained by heating in 
vacuo compounds of phosphorus containing hydrogen and 
nitrogen and optionally also containing oxygen or sulphur. 
Red phosphorus may be added to the phosphorus compounds, 
which may be, for example, phospham, phosphoramide, phos- 
phoraminic acids, phosphoric imido-amide, or phosphoric 
sulphotriamide. According to one method, phospham is mixed 
with a metallic powder, made into a paste with a binder such «as 
tar, and formed into filaments, which are decarbonised by 
i descing in a vi Hollefreund and Co., Berlin. 


No. 21,847/06.—Mixing gas and air. In apparatus for pro- 
ducing a mixture of gas and air in which the supply of gas and 
air is regulated by a governor controlled by the pressure in thie 
service pipe, the proportions of the supply openings vary with 
their total size, the resistance to the passage of different gases 
not being proportional to the size of the openings. Akt.-Gies. 
fiir Selas-Beleuchtung, Berlin. Dated October 7th, 1905. 
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Ordnance. Relates 
Krupp Akt.-Ges., F., Germany. 

















Roya Institrution.—A general meeting of the members 
of the Royal Institution was held on the 7th inst., Sir James 
Crichton-Browne, Treasurer and Vice-President, in the chair. 
Lieut.-Colonel A. G. Hadeock was elected a member. The 
Secretary announced the decease of Sir Arthur H. Church, 
K.C.V.O., F.R.S., and Hugo W. Miller, Ph.D., D.Se., F.R.S., 
members of the Royal Institution, and resolutions of condolence 
with the relatives were passed. 


Contracts.—The Bradley Pulveriser Company has received 
a repeat order for a 30in. Griffin mill for grinding stone dust 
from the United National Collieries, Limited.—The Monometer 
Manufacturing Company, Limited, of Aston, Birmingham, ha~ 
recently received, amongst many others, the following orders : 
From Kent Smith, Limited, and Messrs. Welch and Co., for 
aluminium furnaces; from the Northamptonshire Printing 
Company and Willson’s Printing Company, for type meta! 
furnaces; and from Hadfield’s, Limited, the India-rubber. 
Gutta*Percha Telegraph Works and the M.L. Magneto Syndicate, 








in the press. -Sachse, O., Berlin. 


Limited, for Monometer patented heat controllers. 
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THE DENNIS SUBSIDY LORRY. 
No, II.* 

CONTINUING Our description of the Dennis subsidy | 
lorry, the engine next comes in for consideration, and 
this is a part that Dennis Brothers do not make 
for themselves, though most of the other parts are 
mide in their factory. There is, however, nothing | 
derogatory in having an engine made by White and 
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common. The gauge is supported on a column made | 


fast on the crank case, and simply looks through a | 
hole in the dash without being attached thereto, so | 
that there is no risk of the pipe being broken by | 
vibration. The cylinders are T-headed, the exhaust | 
valves being on the offside and the inlet valves on the | 
near side. Hot water is drawn from the top of the | 


jackets through the carburetter to the suction side | 
of the pump. 


| 
{ 
\ 
| 
it 
{| 


The huge size of the water passages ! 


has remained unaltered for the past eight years. 

The radiator—Fig. 23-—-which brings us to the 
end of the frame, is—as per War-office specification— 
made of straight gilled tubes, brazed into tube 
plates with headers top and bottom. If a single tube 
were very leaky the header might be taken off and 
the faulty tube blocked, though that is probably the 
most that could be done in the way of repair in the 
field. The radiator is supported in fibre ring bearings 
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Fig. 20—DENNIS SUBSIDY LORRY—ELEVATION AND PLAN OF CHASSIS 


Poppe, who are specialists in’ this particular 
line. The bore of the eylinder is 110mm. and the 
stroke 150 mm., 55 brake horse-power being obtained | 
at 1360 revolutions per minute. 

The details are shown in a Supplement and Fig. 20 | 
on the next page, where it will be seen that the 
cylinders are cast in pairs, which is done in order to 
ineet War-office requirements, and the crank shaft 
is carried in three bearings, which are lubricated in 
a very ingenious manner by means of gutterways 
cast in the webs, and fed through a hollow cam | 
shaft from an oil pump in the bottom of the crank | 
This saves all external piping, and so removes | 
one source of liability to derangement. These gutter- | 
Ways we greatly appreciate, and we wonder that more | 
use is not made of them in a part which has to be | 
cast and which anyhow is bound to be more or less 
complicated. We can recall engines in which all 
sorts of tricks have been played with the oil by a 
discreet arrangement of little troughs. The bearings 
are arranged in the top half of the crank case—again 
to War-office requirements—and can be got at fairly 
Well through the big inspection doors shown, though 
full access is obtained by taking off the bottom of | 
the case, which is simply a sump and which is made 
hig enough to carry a supply of oil which will last 
lor 5000 miles—considerably in excess of the amount | 
called for by the specification. This appears a good | 
point on the surface, but it entails such infrequent 
attention that the renewal of the supply is liable to | 
he forgotten altogether; on the other hand, the | 
higger the volume of oil, the longer it will keep cool. | 
Anyway, the level can always be ascertained by look- | 
ng at a float which is in an accessible position. ‘Two | 
hig filters are fitted in the sump, and the area of the | 
liltering surface is so large that it is probably no dis- | 
advantage to have to empty the sump before they | 
can be cleaned. The arrangement of the oil pressure | 


case, 


gauge gets over a difficulty which is somewhat | 
: : ; 
* No. I. appeared June 11 h | 


| clear. 


to and from the eylinder to allow for thermo-syphon 


| cooling, if necessary, will be seen in the drawings. 


The magneto end pump are fitted in front of the 
engine and driven from a cross shaft, which is a 
good arrangement and leaves the inspection doors 
As carried out, however, it would appear to 


on the frames, which must save it from many strains 
which would cause it to leak. Although a pump is 
fitted, the sizes of the connecting pipes to the engine 
are such that thermo-syphon can be used alterna- 
tively if the pump fails, and to allow this to be done 
a pump of the centrifugal type is necessary. The 
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Fig. 21—FRONT AND 


be impossible to renew the spring pump packing 
without considerable dismantling, but apart from the 
loss of any water that might get past the packing, 
this would not do much harm, as there is a water seal 
between the gland and the crank case, so that no 
water could get into the oil, and the arrangement | 
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REAR ELEVATIONS 


bonnet fits on a felt-lined inner framework, and 
not on the radiator, so that the latter can be removed 
without touching the bonnet. 

The front axle—Fig. 18 and Fig. 13, Supplement, June 
11th—is of a type which is well known and very excel- 
lent, namely, a pair of special steel channels placed back 
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to back and gripping at each end the stampings which 


pads. 


good hold for the axle and springs, are thus obtained. | bridge over any hiatus that may have occurred in our 
| description of a vehicle which, while primarily designed 


A curious piece of horse-carriage practice survives 


The drawings on the preceding page show the com- 
form the front wheel stub axle pivets and the spring | pleted chassis after all the parts to which we have re- 
Great elasticity and strength, together with a | ferred have been assembled together, and will serve to slurry, or damped powder. 


of course, the kilns are the same no matter Whether 
the raw material fed into them be in the fort of 
It is not our purpose 
therefore, in what follows to give a detailed deseription 
of all the machines with their modifications whieh 




















Fig. 22—WHITE AND POPPE ENGINE FOR! {DENNIS -SUBSIDY LORRY 


in the War-office demand for the lynch pin, which is 
used to keep the front wheels on ; these wheels also 
run on a floating bush. 

The frame is a channel section pressing with the 
usual cress members, &c., and under it, extending 
as far back as the back end of the gear box, is a rigid 
under-shield which is attached to the frame by simple 
spring clips like those used for holding down a bonnet, 
so that the whole thing can be taken down and put 
up again with very little trouble, and there is no 
rattling. In yet another point is this provision against 
rattling found, namely, the sprags. These are in 
duplicate to prevent the vehicle from slewing on a 
hill, and they are held up by a wire rope against a 
machined surface on the fork from which they are 
suspended, sufficient tension being kept on the rope 
to prevent rattling by means of a stout spring. It 
is very much nicer to see the exhaust box held up in 
properly shaped brackets as we find here—see drawing 
above—than by simple strips of metal bent round 




















Fig. 23—FRONT VIEW OF LORRY 


more or less to shape, and little things like this make 
an impression in examining a vehicle. The control 
levers on the steering pillar are on the standard plan 
called for by the War-oftice, and we are glad to note 
that they are arranged so that the movements corre- 
spond to their effect on the vehicle—that is, a forward 
movement gives an increase, a backward movement 
a decrease, in speed. All spring shackles are fitted 
with grease cups, and these, with the lubrication to 
the gear box, back axle casing, torque ball, &c., 
and the brake adjustments are all placed where they 
can be got at without trouble, so that the driver may 
not be discouraged from looking after them by the 
thought of what a troublesome and dirty business it 
is to do the job. 


for military purposes, is equally well suited for 
ordinary commercial purposes at home or abroad. 








BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. XV.* 

SOME ADD:TIONAL CEMENT MAKING MACHINES. 

IN articles XIT., XIII. and XIV. we have deseribed 
machines made by Ernest Newell and Co., Limited, 
of Misterton, for the manufacture of Portland cement 
by one particular process and with one set of raw 
materials, that is to say, the wet process with lime- 
stone and shale. It must not be imagined, however, 
that this firm is only prepared to supply machinery 
for working on these lines. On the contrary, it is 
willing and able to equip works for operating on any 
system and with all types of raw materials, whether 
these be the soft chalk and clay of the Medway or 
Thames valleys, the marls of Cambridgeshire and 
other districts, the limestone deposits of various 
parts, or, indeed, materials of any description which 
are suitable for making cement. In many cases, of 
course, machines which are used in one process are 
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are made by Messrs. Newells for the various processes, 
It is sufficient to say that the firm quite well under 
stands how to adapt the different machines we have 
already described for any particular purpose. 

There are, however, certain other machines 
constructed by this firm to which reference has 
not yet been made. Some of these are for special 
employment in the wet process, 
in the dry process, while the others are suitable 
for either. We shall describe these machines 
later in this article, but before doing so we propose 
to set out the views held by Messrs. Newells regarding 
the comparative applications of the wet and the dry 
processes. This information the firm has courteously 
communicated to us, as it has everything else for 
which we have asked, and it is of particular interest 
as representing the mature decision of experts who 
have for years past been giving special attention to 
Portland cement making as carried out both in this 
country and abroad. 


some for use 


Except in cases in which it is impossible to obtain 
a supply of water in sufficient quantities and at a 
reasonable cost, Messrs. Newells always recommend 
the wet process. They point out that even in the 
United States and in Germany, where the dry process 
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Fig. 88—3-INCH TWIN EXTRACTING SCREWS 


suitable, perhaps, with minor 


employment in others. 


modifications, for | is extensively employed—largely because the raw 
Thus, the crushing machinery | materials are easy to deal with by that process, 


for hard materials is the same whether the wet or | Since they are generally more uniform in character 


the dry process is employed. The grinding machinery 
of one kind and another is practically identical, and, 


* No. XIV. appeared June +h. 


than they are in this country 
slowly but surely making headway, and several of 
the largest and latest works have been equipped for 
working on the 


the wet process is 


latter system. Messrs. Newells 
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Fig. 89—-RAW MEAL STORING AND MIXING SILOS 
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Fig. 99—DAMPING AND MIXING WORM 
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argue that, whilst it is doubtless true that in the wet 
process heat is lost in driving off the 40 per cent. or 
so of moisture contained in the slurry, the loss thus | 
occasioned is to some extent counterbalanced by the | 
fact that, in the dry process, the raw materials must 
themselves be dried before they are ground and that 
fuel must be used in doing this. There is, moreover, 


the amount of water used for damping the material | 


before it is fed into the kiln, which has also to be 
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'either inside or outside the drum—preferably the 
former. Arrangements may be made for ——e 
the hot gases from the kilns or from a separate source 

For grinding, ball mills followed by tube mills are 
recommended, and these may be practically identical 


which is driven from a variable speeding device, 


/and the two shafts are coupled together at the ends 
|remote from the pulley by means of equal-sized 


with the machines made by the firm and already | 


| described. After this point the methods of pro- 
cedure in the wet and dry processes are quite different. 
' In the wet process, it will be remembered, the slurry 
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Fig. 91—BAR DISINTEGRATOR 


driven off. Probably, therefore, there is but little 
to choose between the two processes when regarded 
from this point of view. In the dry process, however, 
the problem of mixing the raw materials so that 
they may be perfectly combinedisexceedingly difficult. 
Messrs. Newells affirm, and, in our opinion, rightly, 
that however efficient the mixing plant may be, dry 
materials can never be mingled as intimately as they 
can be when made into a slurry, and they also main- 
tain that should any “ doctoring”’ be required it is 
much easier to add the necessary quantity of either 
of the raw constituents to slurry than to a dry mixture, 
so as to be certain that there is intimate association. 

This opinion, it may be said, is shared by many 
of our cement makers, though it is only fair to add 
that there are others who hold contrary opinions, 
and that some very large works on the dry system, 
in which, we understand, some excellent results are 
being obtained, have recently been put in operation. 
In fact, as in so many other departments of cement 
manufacture, a good deal depends upon the taste and 
fancy of the designer or manager of the works ; some 
like one thing and some another. Those who have had 
a larger experience with the dry process than with the 
wet naturally understand it better and would probably 
get better results from it. Messrs. Newells are 
perfectly alive to this fact, and when necessity— 
such, for example, as a scarcity of water or the desire 
of a customer-—requires the erection of plant to work 
on the dry system, they are quite prepared to equip 
it. At the present moment the firm, as a fact, is 
engaged in designing a works for India in which the 
raw materials, after being dried, will be ground in 
ball and tube mills, then mixed in double-bladed 
mixers, and damped before being fed into the kilns. 
The firm is also prepared to quote for briquetting 
machines and for shaft kilns. 

In the dry process the material must first of all 
be broken into small pieces. For this purpose a jaw 
or gyratory stone breaker may be necessary, or the 
raw material may be of such size that only crushing 
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from the tube mills is taken to the mixers, where it 
is kept continually agitated by the revolving stirrers, 
and any adjustment necessary in the chemical com- 
position made. In the dry process the usual method 
is to deliver the raw ground meal into storage silos, 
and to draw off from the hoppered bottom of these 
by means of an extracting screw arrangement. 

This apparatus works virtually on the same system 


| 
| 
| 
| 
| 


| 


coupling spur wheels. It will be seen, therefore, 
that the two spirals revolve in opposite directions, 
To mention one of the modifications of this apparat us, 
it may be said that when coal is the material be ing 
handled the spirals are often formed of east. iron 
segments mounted on a square shaft. 

When dealing with raw meal it is frequently he 
custom to arrange that the extractors shall remove 


| from the silos more material than is fed into the ki'n, 
| The surplus is then taken by an elevator andy. 


delivered into the storage silos: This is done jn 
order that the material may be the better mix«d, 
The result is that material from the bottom of the 
bins or silos is always being added to that which is 
at the top so that it mingles with the newly-ground 


/'meal coming from the grinders. This method is 


practically the same in principle as that. employ«d 


|in the wet process, in which more slurry than is 


required is pumped to the kiln-feeding platfor:, 
where it enters a tank with a fixed overflow, tii: 
surplus flowing back into the mixers. Of course, 
good deal of mixing goes on as the dried raw materi:| 
passes through the ball and tube mills, but this cannvt 
be entirely relied on, and hence some additioni| 
mixing arrangement becomes necessary, since tli 
importance of adequate mixing cannot be too strong], 
insisted upon, and it is impossible to give too mucl 
attention to it. 

An installation of raw meal mixers and storage 
bins, in which this principle of mixing as arrange:| 
by Messrs. Newells is shown, is given in Fig. 8). 


| In this case there are three storage bins, which ar 


| 10ft. 6in. in cross section. 
constructed 


30ft. high and which measure 1[3ft. 6in. by 
They are, as will be seen, 
of wood. The raw meal is_ brought 
from the grinding mills by the conveyor A, which 
discharges into an elevator B. The latter raises the 
material to the top of the bins and delivers it into a 
spiral conveyor C, which transfers it into a further 
spiral conveyor D arranged over the centres of the 
three bins and having outlets through which the 
material can be discharged into each or any of the 
bins. The bottoms of the bins are hoppered and in 
the constricted part of each is fixed a pair of revolvable 
wooden rollers arranged horizontally and_paralle! 
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Fig. 93—SECTION THROUGH WASH-MILL 


whether it is used for powdered coal, as for kiln- | to one another. 


firing purposes, for raw meal, or for unground but 
broken material, the arrangements being modified 
to suit each particular operation. Fig. 88 shows 
the general arrangement of 8in. diameter twin 
extracting screws specially designed for dealing with 
raw meal. The extractor consists of a cast iron box 
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Fig. 92—BAR DISINTEGRATOR 


rolls may be required. In either case one or other 
or @ combination of some of the machines already 
described and illustrated in Figs. 69 to 73 ante 
inclusive may be employed. Then the raw material 
must be dried, and for this purpose the firm supplies 
rotary dryers very much of the same pattern as the 
rotary coal dryer illustrated in Fig. 79 ante. It is, 
however, of the single drum and not of the double 
drum type, and the hot gases may be made to pass 


for attachment to the underside of a conical storage 
bin. It is furnished with two cast iron pipe exten- 
sions in which twin-plate spirals rotate and deliver 
the material from the bin to the outlet. It will be 
readily understood that unless the spirals are revolving 
no material can be delivered from the bin, and that 
the amount extracted will vary with the speed of 
revolution of the spirals. One of the latter is arranged 
with an extension for the keying on of a belt pulley, 


The rollers are 2ft. in diameter and 
13ft. 5in. long, so that there is only a clearance of 
a-quarter of an inch between their ends and the 
sides of the bins, since the latter are 13ft. 6in. wide. 
There is a space of 2in. between the peripheries of 
the rollers, and when the latter are revolved material 
is extracted from the bins and falls in each case into 
a spiral conveyor E, which carries it to an elevator F. 
By this the material is again lifted to the top of the 
bins and is discharged into a spiral conveyor G. The 
latter can either deliver into another spiral conveyor 
H, which takes the meal to damping mixers, where 
water is added before the material is fed into the 
kiln, or by means of an outlet at the point where 
the conveyor G passes above the top of the conveyor 
D, thé material may be again delivered to the latter 
conveyor and hence into any one of the bins to be 
again circulated. If necessary, too, other connections 
can be made by which each conveyor G can return 
the material direct to the bin it passes over. 

The object of silos and mixing arrangements such 


| as those just outlined is to keep the meal in a constant 
| state of circulation and hence to have the whole 


body of material of the same composition throughout. 


| Moreover, by storing large quantities of raw meal 


‘extracting arrangements, 


opportunity is given to correct or ‘‘ doctor” the 
mixture to keep it uniform. 

It will be understood that each bin has its own 
elevator and conveyors, 
so that it is possible for the contents of one bin to 
be (a) transferred to and mixed with the contents of 
any other bin; or (6) continually kept in circulation 
by being lifted from the bottom to the top. In some 
of their plants Messrs. Newells carry this idea still 
further by introducing a return conveyor, by means of 
which the meal can pass through the complete series 
of bins and back again from the starting-point. It 
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will be observed that by means of the arrangement | 
illustrated it is possible either to use one or all the | 
bins together to supply the kiln, or, if necessary, | 
one can be filling, another emptying and another | 
simply circulating. A plant such as this will ensure | 
as perfect a mixture of the ingredients in the raw | 
material as it is possible to obtain in the dry process. | 

When mixed and passed by the chemist as being 
correct in composition, the raw meal is ready for 
firing in the kiln. Whether it is to be burnt in a 
rotary kiln or in a shaft kiln a certain amount of 
water has to be added to it to damp it. The amount | 
so added should be only just sufficient to make the 
particles of material adhere together and to render | 
the mixture somewhat plastic. For this purpose | 
Messrs. Newells supply what they term their mixing | 
and damping worm, an example of which is shown | 


in Fig. 90. The machine consists of a steel plate 


intervals for the reception of the steel bars, which 
are turned to fit the holes and are riveted to the plates. 
The inner cage is keyed to the solid spindle which is 
carried in the two outside pedestals of the machine. 
The outer cage is secured to a large flange at the end 
of a cast steel hollow spindle which is carried in the 
two inner pedestals of the mill. Each spindle has 
keyed to it a driving pulley, that for driving the outer 
cage being made specially heavy so as to counter- 
balance the weight on the bearings of the overhanging 
cage. A mild steel dust cover, to the front of which 
a feed hopper is attached, encloses the cages. In 
Fig. 91 the top half of this casing has been removed 
to show the internal construction of the machine. 
The cover is provided with sliding doors and is easily 
removable. 

The material to be crushed is fed into the centre 


of the mill and is thrown outwards by centrifugal 


force. Passing the first or innermost circle of bars 


| it comes into contact with the second set which is 


a 


Screen \ 
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Fig. 4—PLAN OF WASH-MILL 


trough, in which rotates a square shaft having secured | 
to it a series of steel knives or arms, which propel | 
the material from the feeding to the delivery end of | 
the trough. The water is supplied through a per- 
forated pipe, and in the case of a rotary kiln just 
enough water is added to prevent the material from 
being blown out of the kiln as dust with the draught. 
The trough may be some 12ft. or 13ft. long and a 
certain amount of additional mixing of the material 
takes place during its passage through the machine. 
The delivery may be either direct to the feeding 
hopper of the rotary kiln or, if the vertical kiln be 
employed, to the feeding hopper of the briquetting | 
press. 

The subsequent treatment of clinker made on the | 
dry process is precisely the same as in the wet process, | 
though, if the vertical kiln be used, the lumps of | 


|in the largest. 


moving in the opposite direction, and so it continues 
in @ zigzag manner until it reaches the outer casing, 


| when it has been ground and is delivered from a 
| shoot arranged in the bottom of the casing. 


The firm makes nine sizes of this type of crushing 


| machine, the diameter of the outer cage varying by 


steps of 6in. from 2ft. 6in. in the smallest to 6ft. 6in. 
The smallest takes about 8 brake 
horse-power to drive it and the largest 40 horse- 


| power, and the approximate outputs—which, of 
| course, depend upon the nature of the material being 


dealt with—vary from 40 ewts. per hour in the smallest 
to 600 cwts. per hour in the largest. As might be 
expected from the nature of the construction, the 
speeds at which these machines are run is high. The 
2ft. 6in. machine is run at 800 revolutions per minute. 
It will be realised that with this machine, in addition 
to those previously described, Messrs. Newells are 
in a position to satisfy any requirements which are 


| likely to be met with in Portland cement manufacture. 


In previous articles we have referred to the wash 
mills used for dealing in the wet and semi-wet—or 
thick slurry—processes, with the softer varieties of 
raw materials for cement making. Messrs. Newells 
supply wash mills of various sizes for different outputs, 
and the general arrangement is shown in section in 
Fig. 93, while a plan view to a reduced scale is given 
in Fig. 94. The illustrations represent what is known 
as the firm’s 18ft. mill. In the particular mill shown 
the harrow frames are suspended from arms secured 
to a vertical shaft, but another design is supplied in 
which the tynes are held in a frame rigidly secured 
to the shaft. 

The pit in which the harrows revolve is of brick- 
work or concrete and Messrs. Newells recommend that 
it should be made octagonal in plan, as shown, as 
giving a better grinding effect since that shape favours 














Fig. 95—WET BALL 


clinker will have to be broken up in crushing rolls 
such as are shown in Fig. 73 ante. 

In addition to the various crushing “machines | 
which have already been described, Messrs. Newells | 
make another machine which may be usefully employed | 
in reducing to grit size lumpy material of a friable | 
nature as it comes from the crusher. This machine | 

-which is illustrated in Figs. 91 and 92—can deal | 
with such substances as coal, soft limestone, marl, 
«e,, and is known as the “Carr type’ or bar disin- 
tegrator. It consists of a cast iron bed-plate on which 
are mounted four cast iron ring-oiling pedestals, 
lined with phosphor bronze bushes, for carrying the 
two spindles of the machines. There are two cages 
working one inside the other, one being carried by one | 
spindle and the other by the other. The cages each 
consist of two rings of steel bars and are made up of 
rolled steel plates, which are turned and balanced 
and which have holes drilled in them at regular 





MILL ON_ROLLERS 


the formation of eddy currents and prevents the 


| tendency which there is, where the pit is circular, for 


the material to be driven round in a regular flow. 
A dumpling is built up in the centre of the pit and 
on it is mounted a foot step bearing for carrying the 
bottom of the vertical shaft. Cross girders carried 
on pillars from the side walls support the upper end 
of the shaft and the driving bevel gear. <A short 


| distance above the foot-step bearing a casting is 


secured by bolts to the vertical shaft, and to it is in 


| turn secured horizontal arms which extend nearly 


across the full diameter of the pit. These arms are 
of mild steel channels arranged back to back and may 
be either two, three or four in number. They are 
rendered more rigid by the aid of adjustable tie rods. 


| From the arms are suspended by chains cast iron or 


cast steel harrow frames to which are secured tynes 
of flat or square section, and either made of mild 
steel, or, if desired, of manganese steel. The tynes 





are fixed to the frames in such a manner as to allow 
of their being lowered as they wear or of any one of 
them being removed for renewal. Gratings or screens 
are arranged in the walls of the pit and through these 
the slurry, as it is formed, passes to be dealt with in 
other machines for final grinding. For the latter 
purpose Messrs. Newells recommend the use of tube 
mills. 

Wash mills are arranged in groups of any number, 
depending on the output required, and are usually 
fitted up as coarse or fine mills, according to the size 
of the grids with which they are provided. The power 
required to drive them varies, of course, with the 
size and number of harrows employed ; but, roughly 
speaking, with a group of three washmills for an 
output of 500 tons of finished cement per week, when 
working night and day, each mill will require about 
15 brake horse-power. It will be observed that in 
Messrs. Newells’ design fast and loose pulleys are 
arranged on the main driving shaft, and that the 
ratio of reduction between the latter and the vertical 
shaft is as 6 to 1. 

We have referred in a previous article to Messrs. 
Newells’ wet ball mills for the rough grinding of raw 
materials, and we now show in Fig. 95 a special type 
of this kind of mill which the firm has recently con- 
structed. This machine is interesting in that the 
order for it was first of all placed with the Krupp 
firm, but, on the outbreak of war, was transferred to 
Messrs. Newells. The machine was designed for the 
Australian market and differs from mills of the 
ordinary design in that, instead of being carried by 
hollow naves, it runs on two carrying rings which 
rest on flanged bearing rollers. The drum is of mild 
steel plate 8ft. 2}in. in internal diameter and 10ft. 
10in. long. It is lined with cast steel undulated 
plates, the end walls being fitted with renewable cast 
steel wearing plates. The grinding charge consists of 
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Fig. 99—SECTION OF AIR SEPARATOR 


forged steel balls of various sizes. The mill is fed 
by means of a fixed hopper through the end wall at 
the driving end of the machine and discharges through 
a conical screen at the opposite end. Driving is 
brought about by double-purchase gearing, fast and 
loose pulleys being provided on the first motion 
shaft. The engraving shows the machine so well that 
further description is needless. 

As an adjunct to their cement or raw meal grinding 
plants Messrs. Newells are sometimes called upon to 
supply air separators. With such machines it is 
possible to dispense with secondary or fine grinding 
machines. The firm makes air separators of various 
sizes, the largest being 9ft. in diameter. The con- 
struction and working of the machine is well shown 
in Fig. 96. The principle on which it works is akin 
to that employed in the separation of chaff from 
grain in a corn dresser. In the latter case the corn 
to be dressed is thrown by lifters against a forced air 
draught. The berries being heavier than the chaff 
pass through the draught, but the chaff is caught and 
carried away vy the latter and perfect separation 
results. There is practically the same action in the 
air separator. The material to be sifted—for that is 
what it amounts to though no sieves are used—is fed 
into the machine at the centre of the top cover and 
falls on to a quickly -revolving plate, where, by 
centrifugal force it is dispersed in a fine spray equally 
over the edge. In falling it meets a strong draught 
of air, which is created by the fan which, as will be 
observed, forms part of the machine and is mounted 
on the same spindle as the revolving shaft. This 
draught carries the lighter and consequently finer 
particles along with it into an outer annular chamber, 
in which they are deposited as the velocity of the air 
decreases owing to the area of the chamber being 
much larger than that of the orifice from which the 
air first issues, whereas the heavier and consequently 
coarser particles sink into the inner circular chamber. 
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These two chambers are, of course, separate and each 
has its own outlet from which the “ fine meal’ and 
the ** tailings > may be removed from their respective 
outlets. The air draught of the fan creates a constant 
circulation of air to the outer chamber and back 
through the stream of material to the fan. The 
degree of fineness of the product may be regulated by 
altering the volume and velocity of the air current, 
which is controlled by means of a damper inside the 
machine and by an adjusting device for the fan plates. 

The output of machines of this class depends upon 
the size of the apparatus, the nature of the material, 
the condition in which it leaves the grinding machine, 
and on the fineness of the product required. It can 
reach 5 tons per hour. The wear and the driving 
power of the machine are both small. The 9ft. 
apparatus in full work dealing with Portland cement 
will take about four horse-power. 

It will have been seen from the foregoing that 
Messrs. Newells’ productions are of the most varied 
description and that the firm is quite able, as it 
claims to be, to instal plant for Portland cement works 
operating on any system. We may add that, from 
personal experience, we are able to say that the 
firm’s machines are of first-class workmanship, and 
that the reports reaching us from cement manu- 
facturers using them have been uniformly good. 








COMBATTING ASPHYXIATING GASES. 


IN its issue of June 12th our esteemed contemporary 
Le Génie Civil gives an exceedingly interesting article on 
the use by the Germans of asphyxiating gases, and of the 
means which have been taken to render this form of attack 
harmless. Our contemporary points out that the use of 
these gases is contrary to Article 23 (a) of the Hague 
Convention, but adds that the enemy had previously 
and by official command broken the prescriptions of that 
convention, since in the early months of the war he 
had not hesitated to employ jets of burning liquid in 
numerous actions. It appears that the Germans had 
prepared corps of men specially instructed in the use of 
these discreditable methods of warfare. But, adds our 
contemporary, success does not always attend the use 
of the gases. In one case, at any rate, they were blown 
back into the trenches whence they had come, and, 
moreover, they depend, in order to be effectively employed, 
on the conjunction of several circumstances. But that 
their use has not had more far-reaching results than is 
actually the case has been because of the investigations 
which were immediately commenced by the Belgian, 
British and French authorities,-and which, if they did not 
reveal the exact nature of the gases employed, have at any 
rate pointed out the way to combat their ill-effects and 
very largely to reduce their power of doing damage. 

In discussing the nature of the gases used, it is stated that, 
judging by their properties and the character of their 
effects, there is not much doubt that the chief constituent 
is chlorine. It is extremely probable, however, that 
bromine, formaldehyde, nitrie oxide, and sulphur dioxide 
have also been employed; but apparently chlorine has 
been used in the greatest bulk. The gases have been 
discharged against the Allies in several different ways :— 
(1) By lighting fires in front of the German trenches and 
burning on them substances which would give off noxious 
fumes ; (2) by letting the gases escape from cylinders in 
which they were stored under pressure ; and in this con- 
nection it is stated that the price of liquid chlorine in 
Germany in ante-war times was from 55f. to 85f. per kilo- 
gramme, which represents about 20s. to 30s. per pound, so 
that some idea of the cost of a gas attack may be formed ; (3) 
by throwing either by hand or by means of catapults glass 
vessels containing compressed gases; and (4) by hurling 
from guns a kind of bomb furnished probably with a 
fuse, which exploded on touching the ground, and let free 
the gases which had been compressed inside the bomb. 
It does not appear that up to the present projectiles of 
this nature have been employed in long range guns. 
The Germans have made extensive use of the first two 
methods, and particularly of the second. The cylinders 
for containing the gases are of steel, about 25 cm. in 
diameter and from 1.2m. to 1.35 m. long. They are 
furnished with a metallic discharge tube 20 mm. in dia- 
meter and from 1.6m. to 1.8 m. long, this pipe or tube 
being given near its extremity a right-angled bend, so 
that when the cylinder is placed vertically the bent 
portion of the tube is horizontal. A cock is placed at 
the junction of the cylinder and the tube so as to control 
the emission of the gases, and the weight of the cylinder, 
pipe, &c., is from 60 kilos. to 65 kilos.—i.e., from 130 lb. 
to 140 lb. 

The Germans are accustomed to arrange these cylinders 
upright in their trenches, with the bent tubes pointing in 
the direction of the Allies’ lines, the tube just coming 
above the level of the ground. On the cocks being turned 
the gases are forced from the tubes and spread themselves 
over the surface of the ground, since their density is greater 
than that of the air—chlorine being two and a-half times 
as heavy as air and bromine five times. If the ground 
slopes away from the German trenches and towards those 
of the Allies, or if there is a gentle wind from one to the 
other, the gases roll along much in the same way as does 
water, filling up all depressions. If the nature of the 
ground permits of it, the cylinders are arranged in groups 
of three, four or more at intervals of from 20 m. to 30 m. 

Ia order, however, for the gases emitted by this method 
to be really successful, a variety of conditions have to be 
fulfilled. First of all, the wind must be in the right 
direction, and it must not blow too strongly, or it will 
dissipate the gases; nor must it change in direction, or 
the gases may get blown back on their senders. Then, 
again, the air must not be too moist, for the gases are 
soluble in water and are rapidly thrown down in a con- 
densed form on the ground when the air contains much 
moisture. It is certainly not to be regretted that it is 
necessary to have such a conjunction of circumstances, or 
the gases might be more frequently employed than they 
are. 





The cylinders apparently hold enough to keep on 
discharging for some twenty minutes at a time. When 
they are empty they are sent to the rear to be refilled. 
They are when in the trenches manipulated by special 
men, who are clothed in a costume very much resembling 
that of a diver. All the other men in the trenches are 
provided with masks, which can readily be fixed over 
the nose and mouth, the masks being provided with 
cotton pads impregnated with certain salts and with a 
saline solution which prevents them from getting dry. 
It is argued that the preparation of the apparatus for 
producing the gas, the arrangement of the trenches to 
receive the cylinders, the organisation of the service in 
the rear for refilling the latter, the training of a special 
corps of men, and the distribution of masks, indicates 
long and careful preparation, and that premeditation is 
undoubted, so that the German explanation that the use 
of gases was in the nature of a reprisal for the alleged 
use by us of similar gases a day or two before carries no 
weight whatever. The enemy must have matured his 
nefarious schemes months beforehand. 

Turning, then, to the effects of the gases, the article 
shows that they were felt 2 kiloms. behind the front 
line trenches, and the smell could be perceived 5 kiloms. 
from the point of discharge. In order to cause rapid 
death it is explained that it is not necessary that the air 
should contain more than one-thousandth of its volume 
of chlorine. Even if the proportion is only one in one 
hundred thousand it is dangerous to breathe the mixture 
for any length of time. With still smaller proportions 
the person breathing the atmosphere is sensibly affected. 

Two methods of dealing with the gases before they 
reach our trenches are discussed in the article. The first 
is that grenades or bombs could be discharged in front 
of the menaced trenches, these missiles being charged with 
black powder. These, it is explained, would have two 
effects :—(1) They would dissipate the cloud of vapours, 
or at any rate prevent it from being continuous, and 
would dilute the asphyxiating gases by reason of the gases 
of explosion; and (2) their discharge would produce 
potassium sulphate, which would react with the chlorine 
or some of it and greatly minimise its harmful properties. 
The reaction is shown in the following equation :— 

K,S + 2Cl=8S+2KCL 
There is much the same reaction with bromine. The 
chlorides and bromides formed would be harmless, and 
sulphur is inert. Or, again, on the approach of the cloud 
volatile alkalies might be sprayed in front of the trenches. 
Ammonia is taken as an example. It would have the 
following reaction :— 
4NH,+ 3Cl=NH+3N HCL. 

It is remarked, however, that ammonia gas is itself 
suffocating and caustic, and would have to be employed 
with cireumspection, while the chlorohydrate of ammonia 
resulting from the reaction is a solid body which would 
form a thick, white cloud, which would be a great deal 
more opaque than the chlorine or bromine gases. 

The best preservative against the bad effects of the 
gases hitherto discovered consists, it is explained, however, 
in the employment of a respiratory apparatus similar to 
that served out to the German soldiers. The first 
appliance used was a mask with a cotton pad impregnated 
with hyposulphite of soda. The reaction of the chemicals 
is as follows :— 

28, O, Na, + Cl, = Na, 8,0, + NaCl 
Or, if the chlorine be in excess, as is generally the case, 
the oxidation would be more complete, and sulphuric 
acid and sodium sulphate produced, thus :— 
2 Na,S,0, + 5 Cl, 6 H,O = 10 HCI 2 Na, SO, 
+ H,SO, + S. 

The hydrochloric acid thus produced is itself a suffocating 
gas, but it does not produce effects which are in any way 
comparable with those produced by chlorine. Moreover, 
the gas would be largely condensed, if not in the wet 
cotton wool, then, at any rate, in the saliva and would 
pass to the stomach, which is much better able to resist 
its effects than are the lungs. If to the hyposulphite 
were added a small quantity of sodium carbonate, this 
would also be useful in neutralising the acids, but then, 
again, carbon dioxide would be produced. 

Quite recently the mask which was always considered 
unpracticable and not always certain in its action, since 
it could be so easily knocked off, has been replaced by 
what is termed a ‘“ Cagoule,” or monk’s cowl, which is 
a sort of sack worn over the head under the headdress, 
and which is provided with a horizontal opening closed 
by a plate of mica, and arranged to come in front of the 
eyes. The lower part of the sack comes down over the 
neck, and is buttoned in between the shirt and the vest. 
The cowl, which before use is steeped in a neutralising 
solution, is not found in any way to interfere with respiration 
nor with the movements of the person wearing it. The 
chemical reactions take place over the whole of its surface, 
which is large, the latter fact constituting a great advantage 
over the mask. The impregnating solution consists not 
only of hyposulphite and carbonate of soda, but also a 
little glycerine to keep the chemicals moist. 








LABOUR AND WAGES. 


Tue Board of Trade Labour Gazette for June states that 
the high level of employment in April was fully maintained 
in May, and a scarcity of male labour was reported by 
nearly all trades. The shortage is now extending to female 
and boy labour in many occupations. The coal mining 
industry was well employed, but was working under great 
difficulties, owing to the large number of enlistments. 
Employment was good in iron mining. The pig iron and 
steel industries were active, while the engineering and 
shipbuilding trades continued to work at high pressure, 
with night shifts, Sunday work, and much overtime. The 
tin-plate trade showed little change. Employment with 
dock labourers continued good except on the East Coast. 
There was a general shortage of seamen for merchant 
vessels. The increase in wages coming into operation in 
May amounted to £188,000 per week, distributed over 
nearly 970,000 workpeople, by far the largest increase 
ever recorded in any month. These high figures are almost 
entirely due to the war bonuses granted early in the month 





to miners in the principal coalfields, which are estimated 
to be equivalent to a rise of £169,000 per week. In other 
trades the largest increases were recorded in the engineering 
and shipbuilding and clothing groups. The number of 
disputes beginning in May were 63 and the total number 
of workpeople involved in all disputes in progress wag 
51,575, as compared with 10,222 in the previous month 
and 76,779 in May, 1914. The estimated number of 
working days lost by all disputes during the month wag 
246,700, as compared with 67,200 in April, 1915, and 
1,040,900 in May, 1914. 

Last week the South Wales coalowners definitely 
stated that they were unable to meet the demands of the 
Miners’ Federation for a new wages agreement while ihe 
war lasted, and for the granting of special facilities for 
organising the non-unionist workmen on the colliery 
premises, and negotiations were broken off. But the 
Federation is pressing these demands and trouble js 
brewing. This week 5000 unionists at the Lewis-Mert|iyr 
pits have struck against free labour, and there is consider. 
able agitation at many other collieries. The Depart 
mental Committee appointed by the Board of Trade tv 
inquire into the production of coal has recommend: |, 
among other things, that “in the highest interest of tie 
nation it is especially desirable that, during the perio 
of the war, the employers should co-operate with the 
representatives of the workmen on such questions as 
non-unionism or questions likely to lead to any friction 
or stoppages during the present unprecedented circu: 
stances.” The non-unionist question has been disturlji:~ 
the South Wales industry for a long time, and strikes ha, « 
been frequent. As recently as last week the Miners 
Federation renewed its application for permission tv 
organise the non-unionists on the works, but the coi! 
owners replied that they could not allow the practice «| 
* show cards ” on colliery premises, as it interfered wit 
the work. They consented, however, to consider ai 
other proposals which the men’s representatives mig 
make in writing to them, The demand for a new agro 
ment for a period of not less than three years, to date 
from July Ist, the current agreement terminating at tli 
end of this month, contains, briefly, proposals for a new 
standard wage 50 per cent. abave the old standard, giving 
a new minimum 10 per cent. above the new standard tu 
begin with, payment at the rate of six turns for five worke:| 
on the afternoon and night shifts, equal payment for day 
and night hauliers, and a minimum wage of 5s. a day for 
surface workers. The owners, already paying the highes1 
wages in the history of the trade, plus 174 per cent. wa: 
bonus, and uncertain as to the conditions that may prevail 
after the war, have refused to enter into any new agree 
ment at present, requesting the workmen to prolong tly 
old agreement. The Miners’ Federation is not dispose«| 
to modify its proposals and Government arbitration seems 
the only way out of the difficulty. 


it 


In Scotland, too, the miners are pressing for a new 
agreement with a standard 50 per cent. higher than the 
old 1888 standard. Meetings of the Coal Conciliation 
Board are being held in Glasgow to discuss the terms of 
the proposed new agreement. 


In Northumberland the proposals for a new agreement 
have been abandoned after negotiations with the colliery 
owners. It has been decided that the present sliding 
scale agreement, which the men gave notice to terminate 
at the end of this month, shall continue as though notice 
had not been given, and remain in force until April 30th, 
1918. Under this agreement, for every penny increase 
in the selling price of coal above 7s. 4d. per ton, wages are 
advanced | per cent. At present wages are 48 per cent 
above the base of 1879, with an addition of 15 per cent. 
as a war bonus. 

In Northumberland a move is being made to increase 
output. The Departmental Committee has reported that 
“with reference to the Eight Hours Act we suggest that 
the owners and workmen should confer together and 
determine to what extent, if at all, the Act should be 
suspended in individual districts, i.e., to what class of 
labour the suspension should apply, and the amount in 
point of time the suspension should cover.” In some 
cases negotiations have already proceeded for a temporary) 
relaxation of the eight hours day, but have been 
suspended in view of the arrangement of a special confer- 
ence for Tuesday next, 22nd inst., between the representa- 
tives of the Northumberland Coalowners’ Association 
and the Miners’ Association at Newcastle, to consider the 
suggestion of the Departmental Committee with regard 
to the Eight Hours Act. 








Royal MEeTEoROLOGICAL Socrety.—-At the meeting of the 
Royal Meteorological Society on Wednesday afternoon, June 
16th, held at 70, Victoria-street, Professor H. H. Turner, F.R.S., 
gave an account of an investigation upon which he has been 
engaged for some years, and which has recently assumed a new 
character that promises results of immediate interest to 
meteorologists. He finds that meteorological history is divided 
into “‘ chapters ” averaging 6} years long, with abrupt changes 
—or ‘‘ discontinuities,” as he calls them—between. The dates 
of change are apparently settled by the movement of the earth’s 
axis. They oscillate about mean positions in a cycle of 40.5 
years, which appears in Briickner’s collected “‘ cold winters ” 
for 800 years; in Nile flood records for 1000 years; and in 
measures of Californian tree rings for 520 years. The chapters 
are alternately hot and cold, wet and dry, as shown by rainfall 
and temperature records at Greenwich, Padua, and Adelaide. 
Mr. C. Harding, F.R. Met. Soc., also read a paper on “ Battle 
Weather in Western Europe, Nine Months, August, 1914, to 
April, 1915,” in which he briefly described the weather con- 
ditions bordering on the battle area of the western front. At 
the commencement of the war generally bright and dry weather 
prevailed with occasional short spells of rain, but from mid- 
October to the end of February rainy and rough weather con- 
tinued with but little cessation. Taking widely distributed 
stations over the British Isles, it was shown that the rainfall for 
the nine months in the north and west was below the average, 
but in the south and south-east it greatly exceeded the normal. 
With the western continental stations the rainfall for the same 
period was everywhere excessive. The author says :—“‘It is 
not suggested that in the recent wet weather the rainy conditions 
have been generated by gun firing, but it seems quite possible 
that at times, when the conditions are favourable to rain, the 
rains have been augmented or accelerated by the concussion 
initiated over the battle-grounds.” s 
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MACHINERY FOR THE PRODUCTION OF 
PROJECTILES. 
No, II.* 
ix the case of the smaller sizes of shells, such as 
18 pounders made from the solid bars, the blanks 


require to be cut off to the required length expe- 


pointer indicates a number of cuts the lever misses 
the belt-striking gear and a projection upon it strikes 
another catch which engages a clutch operating the 
repeating mechanism through a worm and wheel at 
the back of the machine. The worm wheel shaft then 
inakes one revolution and cams fixed upon it perform 
the following functions :—1, raise the saw frame ; 





Pig. 20—E. G. HERBERT’S RAPID SAW 


ditiously and with as little waste of material as 
possible. Two types of saw which are being exten- 
sively used for this operation are illustrated in 
Figs. 20, 21, and 22 herewith. Figs. 20 and 21 repre- 
sent the latest design of rapid saw made by the firm 
of Edward G. Herbert, Limited, Levenshulme, 
Manchester. It differs from previous designs chiefly 
in the manner in which the pressure is put upon the 
blade. Formerly this was effected by means of a 
weighted bar; this method has been superseded in 
the present machine by the use of springs in the body 
of the machine, the spring tension being varied by 
turning the handle shown at the back of the machine, 
the pressure being indicated on the dial. A plunger 
pump is used for feeding the suds to the saw, the 
flow being kept constant by means of the hollow ball 
or air chamber seen near the top on the piping. We 
are informed that gear or shutter pumps have not 
proved entirely satisfactory for this purpose. The 
blade is lifted from its work on the return stroke 
automatically in a manner which we have previously 
described. 

The illustration Fig. 22 shows a saw by the same 
iakers with an automatic feed motion for the bars. 
At starting the machine is operated exactly like an 
ordinary hack saw. The bar is put in the vice, the 
length gauge set for the size of the piece required, and 
the machine started. The only extra operation is 
to turn the dial till the pointer indicates the number 
of pieces required. If the entire bar is to be cut up 
the letter R, meaning ‘“ repeat,” is placed opposite 
the pointer. The operations are then controlled by 
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2, open the vice; 3, close the vice; 4, release the 
saw frame, allowing it to descend slowly by the 
action of the dashpot ; and 5, disengage the clutch 
at the end of the complete revolution. The feed is 
obtained by means of a gear wheel on the cam shaft 











first, when a predetermined number of cuts has been 
made ; secondly, when the bar is entirely cut up ; and 
thirdly, if a saw blade breaks. This is all done by alter- 
ing the position of the vertical lever by various 
means. In the first case it is done by the turning of 
the dial, which moves one position for each cut, 
indicating the number of cuts still to be made, and 
has a projection on the back which engages with the 
lever when the final cut is made. In the second case 
when the end of the bar passes under the top feed 
roller this falls a short distance and operates mech- 
anism connected with the control lever, moving it 
to the stopping position. In the third case a small 
catch is held in position on the saw frame by the 
tension of the blade. If the blade breaks this catch 
flies out and engages with a lever in the front of the 
machine, again moving the control lever into the 
stopping position. 

Several firms are putting on the market complete 
plants for the machining operations on_ shells. 
Amongst these firms is the Selson Engineering Com- 
pany, Limited, London. The plant for the production 
of 18-pounder Shrapnel shells which we are about to 
describe consists of :—(1) a 14in. extra heavy turning 
lathe with turret on the carriage ; (2) a Reed-Prentice 
automatic lathe; (3) an automatic wave-combing 
and undercutting lathe ; and (4) a centering machine. 
The following is the cycle of operations on each shell : 

First, the centre hole is drilled in the closed end 
of the shell forging; secondly. the shell body is 
placed in the Reed-Prentice automatic lathe, the 
open end being held by means of a three-jaw internal 
chuck, the jaws of which are about 3}in. long; on 
this machine the open end is cut off to length, the 
closed end is faced off, the outside is rough turned, 
and the groove for the copper band cut, leaving just 
enough stock in the centre so that the staggered 
thread may be cut off afterwards. As the shell has 
not been heat-treated prior to the above operations 
a high speed of turning can be adopted, and the 
whole of the operations on this lathe can, we are 
informed, be performed in from four to five minutes. 
For the third operation the shell is placed in a three- 
jaw chuck on the first extra heavy turning turret 
lathe, where it is bored out and the diaphragm seat 
and the powder chamber machined. The time given 
for the latter operations is four minutes. The fourth 
operation comprises the closing in of the open end ; 
the fifth operation comprises the cutting of the special 
groove with a staggered thread on the automatic 
wave-combing and undercutting machine, an opera- 
tion which takes approximately four minutes. The 
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Fig. 22—E. G. HERBERT’S AUTOMATIC BAR SAW 


driving a pinion. On the pinion shaft is a chain wheel 
which drives by means of a chain a series of rollers 
in the support on which the bar rests. The bar is 


thus essentially on a moving platform and must go | 
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Fig. 21—E. G. HERBERT’S RAPID SAW 


projections on a vertical lever. 


If the dial is set; forward. A top roller rests on the top of the bar 


for one cut the lever is held in such a position that on | with spring pressure, and the length gauge acts as 
its descent it releases the belt-striking mechanism | a stop to the feed which may be any length up to 


and stops the machine at the end of the cut. 


* No. 1. appeared June Lith. 


If the | 24in. 
j | The machine is designed to stop automatically, ' link motion inside of the apron that transmits a 


| lathe. 





sixth operation comprises the heat treatment of the 
whole shell. For the seventh operation the shell is 
held in a three-jaw chuck on the second extra heavy 
turning lathe, where the open end is bored, tapped 
and squared up. 

The undercutting of the nose inside the shell is 
also performed at this period by means of a special 
attachment on a turret lathe, the time given for the 
seventh operation being about five minutes. The 
eighth operation takes place on the second automatic 
It comprises the screwing of the thread- 
driving plug into the open end of the shell, the placing 
of the shell on the centre, the removal of the finishing 
chip from the outside, and the forming of the copper 
band which had been placed on the shell between the 
seventh and eighth operations. The time given for 
these operations is six minutes. 

Fig. 23 is a general view of the Reed-Prentice 
automatic lathe as used for shrapnel manufacture. 
It will be observed that the tool is of rigid construction 
and of the one-speed, one-feed pattern. Different 
speeds are obtained by changing the pulley on the 
countershaft. Similarly, with regard to the feed 
motion, the correct feed is found and the change 
gearing set up to give this feed. The drive to the 
main head spindle. is through a pair of herring-bone 
gear wheels running in oil. The tailstock is of the 
four-bolt type, made in one piece. The carriage and 
apron are of heavy design, and the rack pinion, made 
of hardened steel, engages with a hardened rack 
on the bed. A cam feeding-in attachment is incor- 
porated in the construction of the apron and carriage. 
This arrangement comprises an adjustable bracket 
on the side of the bed carrying cam surfaces and a 
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cross-feed action to the front tool block. The longi- 
tudinal travel of the carriage causes the link motion 
and cam surfaces to deliver this feed-in motion to 
the block, feeding the tools into the work to a pre- 
determined diameter. The back arm facing device 
is an attachment mounted on a large shaft or bar, 


machine is instantly stopped. The complete cycle of 
operations on a piece (not a shell body) is as follows : 

The work, mounted on an arbor, is placed between 
centres, the countershaft started, and the feed latch 
lifted into position. Both feeds are thus started, the 
work progressing until all diameters are turned and 








5zin. Fig. 25 shows the tool lay-out for turning 
forming and facing shells. ? 

Fig. 24 represents the wave combing and under. 
cutting lathe sold by the same firm, the arrange. 
ment of the tools being shown in Fig. 26, ‘This 
machine is a |4in. centre lathe, provided with a special 

















Fig. 23—REED-PRENTICE AUTOMATIC 


which bar is supported in a bearing cast integral with 
the head and tailstock, and bored in perfect align- 
ment with the main spindles. A cam attached to 
the rear of the carriage actuates the bar by means 
of a roll carrier arm, which projects from the bar 


Back Arm Tools For ' 
forming, Facing, ‘ 
end Grooving ' ' ’ 








LATHE 


all shoulders and ends faced down, after which the 
feed is automatically tripped, and all tools return 
to their starting position. This completes the cycle 
of operations, and the machine is then ready to 
receive the next piece. Thus it will be seen that it 
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Fig. 25—REED-PRENTICE TOOLS FOR SHELL BODIES 


and is in contact with the cam surface. The longi- 
tudinal travel of the carriage, which carries the rear 
cam, rotating motion to the bar. This 
motion feeds the facing tools in toward the centre 
of the spindle. 

It will be noted that the longitudinal travel of 


causes a 
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Fig. 26—REED-PRENTICE TOOL ARRANGEMENT 


the carriage actuates both the feeding-in of the 
front tools and the feeding-in of the facing tools. 
When the work is completed the feeds are automati- 





is possible for one operator to have charge of two 
or more inachines. 

The principal dimensions of this machine are as 
follows :—-Diameter of front bearings, 3$in.; length 
of front bearings, 6}in.; diameter of rear bearings, 
3hin.; length of rear bearings, 4in.; hole through 


590 Right 


T16-88-S9/ Left 





S-7/6-88- 














5722-88-70 


5 
Swain Se 


FOR WAVE-COMBING AND UNDERCUTTING 


spindle, ljin.; diameter of spindle nose, 3in.; 
diameter of driving pulley, 14}in.; width of face of 
driving pulley, 5jin.; floor space occupied on 4ft. bed, | 


Fig. 24—REED-PRENTICE WAVE-COMBING AND UNDERCUTTING LAIHE 


form of cross rest so that these two operations «| 
wave-combing and undercutting can be performed. 
This machine is entirely automatic in operation, so 
that the operator has merely to insert the projectile, 
start up the lathe, and take out the finished wok.: 
The lathe—which is furnished with headstock and 
tailstock so that the projectile can be mounted 
between the centres—is provided with a double-too! 
rest at the back, the two tools being mounted on 
slides situated at an angle to the, axis of the shell 
the same as that of the required under-cutting, so 
that these two tools are fed-in automatically alony 
the line of the under-cutting. Whilst this operation 
is proceeding, the tool rest is given an oscillating 
motion to produce the desired wave-combing. The 
tool situated in the rest is so formed as to give 
the shape desired for the two-waved projections. 
The oscillations are obtained by a simple arrangement 
on the headstock. All the toolholders are provided 
with spring adjustments, so that the tool is fed in at 
the required pressure. 

The Reed-Prentice projectile turret lathe is rigidly 
built for performing the internal operations on 
projectiles. The machine is provided with a three 
step cone pulley of large diameter and wide steps. 
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Fig. 27—ARRANGEMENT OF BORING TOOLS IN TURRET 


It is back-geared and is mounted on an oil pan so 
constructed as to catch the flow of lubricant entirely, 
so that operations may be performed under a constant 
stream of lubricant. The head spindle is made 
from a crucible steel forging; the spindle-boxes are 
of cast iron set in square seats, and are lined with 
Babbitt metal, which is seated in dovetail slots. 
The apron is arranged with longitudinal and cross- 
power feeds. Each feed is provided with independent 
friction and automatic stops. The feed cones are 
of large diameter and carry a l}in. belt, which in 
connection with the worm and worm gear in the 
apron gives ample power for the heaviest cuts. Six 


| belt feeds are provided. On the cross slide is fitted 


a heavy hexagon turret with large holes, so that 
strong boring tools, &c., may be inserted. The 
principal dimensions are as follows :—Cone step 
diameters, 7}in., 9}in., 12in.; width of belt, 34in.; 
spindle nose diameter, 2#in.; size of front bearing, 
2zin. by 63in.; hole through spindle, l}in.; swing 
over the bed, 163in.; revolutions per minute, 200. 
Fig. 27 is a drawing showing the arrangement of 
turret tools for internal operations on shells. The 


cally tripped, and the carriage and all tools almost | 3ft. 3in. by 5ft. 4in.; distance between centres of | centering machine by the same makers has special 


instantly return to their starting position, and the | 


4ft. bed, Ll}in.; largest capacity or working diameter, 


fixtures of the expanding mandril type, in Which 
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the shells are placed. By the simple movement of 
a lever the shells can be clamped central with the 
spindle. : = 
The illustrations Figs. 28 to 37 represent a number 
of lathes forming part of a shell-making plant which 
has recently been built by Messrs. J. Parkinson and Son, 
Shipley, Yorkshire. Fig. 34, p. 604, represents a 9in. 


turret mounted on a longitudinal slide with screw 
adjustment, and is also controlled by a spring for 
the cam motion. Locating catches are provided for 
the saddle, so that each position of the tools when 
grooving and beading is quickly found. The cam 
disc is fitted to the front end of the spindle as shown. 
Fitted to the bottom slide is a power cross feed driven 


minute. The .athe has a single pulley drive and a 
saddle with power longitudinal movement only with 
drop worm engagement. There is a diameter stop 
on the cross screw and stop rod for the longitudinal 
feed. A copy slide with end adjustment is provided 
at the rear of the bed for copy turning. The front 
spindle bearing is 6in. diameter by 8in. long. The 


























centro lathe intended for turning the inside of 
shells after closing arid finishing the nose end. The 
headstock is single geared and is fitted with a four- 
step cone, the spindle being hollow to receive a collet 
for gripping the shell. The saddle has power motion 
only. The turret has hand cross adjustment and is 
mounted on a long slide, which may be locked or 
controlled by a former at the rear, so that form turn- 


Pigs. 28 and 29—PARKINSON LATHE FOR RADIUS TURNING 


from a shaft at the rear. The machine has only one 
rate of feed, namely, 120 cuts per inch. 

Fig. 36 represents a 10in. centre lathe by the same 
makers for turning several sizes of high-explosive 
shells to rough length, but instead of using a cutting- 
off tool, two end cutting tools are employed. The 
tools are about 1}in. in square section, one cutting 
at the front and the other at the rear. The headstock 


sister tool has the same height of centres, but is 
specially intended for simultaneously rough facing 
the base and chamfering the nose previous to 
‘bottling ’’ high-explosive shells. With these objects 
two saddles are provided, one being cramped to the 
bed close to the fast headstock and the other being 
provided with hand adjustment along the bed by 
means of a rack and pinion. There is also cross power 





























Fig. 30—LATHE FOR FACING BASES 


ng can be done when required. The saddle has 
reversible sliding feed and a screw-cutting motion 
is provided for chasing threads. There are six rates 
of gear-driven feed, namely, from 40 to 180 cuts per 
minute. The dimensions of the front spindle bearing 
are 73in. in diameter by 6in. long, and the spindle 
speeds are variable between 19.7 and 150 revolutions 


Fig. 31—LATHE FOR BORING H.E. SHELLS 


has a large hollow spindle and set screw. chuck and 
a three-step cone with powerful gears. The saddle 
is moved longitudinally by a central rack and power 
feed with drop worm and star wheel. There is no 
cross travel of the tools, the tool holders being adjust- 
able in slots to suit the diameters being turned. The 
hole in: the spindle is 7in. diameter and 17in. long. 


feed for this saddle operated from the rear. Only 
one rate of feed, namely, 120 cuts per inch, is provided. 

Figs. 28 and 29 show front and back views of a 
9in. centre lathe for radius turning high-explosive 
shells up to 5in. diameter. The headstock is single 
geared and has a three-step cone, and the spindle is 
hollow to receive a drawback collet. The saddle, 


























Pig. 32—-PARKINSON©LATHE FOR) |(RECESSING AND CHASING BASES 


per minute. Fig. 35 is a 10in. centre lathe for sink- 
ing and beading the band groove in high-explo- 
sive shells. In this lathe the headstock has a three- 
step cone and one rate of gearing. The spindle is 
hollow to receive drawback collets for 6in. shells 
and adapter bushes for the smaller sizes. The saddle 
has hand adjustment along the bed by means of a 
rack and pinion. The bottom slide carries a four-tool 


The spindle speeds are 20, 25, and 32 revolutions per 
minute and the feeds 30, 48, and 64 cuts per minute. 
Messrs. Parkinson have also made two somewhat 
similar llin. lathes for operating on high-explosive 
shells of larger size. The lathe illustrated in Fig. 37 
is specially adapted for outside roughing and finishing 
bodies. The headstock is of the all-gear type giving 
three spindle speeds of 11, 28, and 36 revolutions per 


Fig. 33—PARKINSON LATHE FOR NOSE TAPPING 


besides having a power feed longitudinally, has a 
swivel slide, an extension of which is arranged on a 
platform at the rear of the bed, so that when the 
power longitudinal feed is engaged the shell nose is 
turned to a predetermined radius and the tool is 
always presented at the same cutting angle. The 
front spindle bearing is 7?in. diameter by 6in. long, 
the spindle speeds are 20, 31, and 50 revolutions per 
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minute, and the rates of feed 12, 22, and 40 cuts per 
inch. A Qin. centre lathe for facing the bases of 5in. 
shells is shown in Fig. 30. The headstock is single 
geared and has a three-step cone, and the spindle is 
hollow, with a drawback collet and adapter bushes. 
The saddle has power cross feed only with hand 
longitudinal adjustment by means of hand wheel, 
rack and pinion. : 

Fig. 32 is a 10in. centre lathe for reducing to weight, 
recessing and threading the base of 6in. high-explosive 
shells. This lathe has a three-step cone and two rates 
of gearing, the spindle is hollow and accommodates 
a spring collet for the shells and adapter bushes for 
the smaller sizes. The saddle has power sliding and 
surfacing motions with feeds 16 to 192 cuts per inch, 
engaged and disengaged by means of a drop worm. 
There is a hexagonal turret on the cross slide with 
locating plunger and pin for setting the cross slide 
central with the spindle. When required, the chasing 
arms are secured to the headstock as shown in the 
illustration, with a copy screw and nut at the rear 
end. The chaser makes left-hand threads 14 per inch. 
There are six rates of gear-driven feeds and the 
spindle speeds vary between 19 and 96 revolutions 
per minute. The front spindle bearing is 98in. 
diameter by 6in. long. Fig. 31 is an llin. centre lathe 
for rough and finish boring high-explosive shells up 
to 7}in. diameter. The headstock is of the all-geared 
pulley type with three rates of speed. The pulley 
is so fitted that it may be easily changed for one of 
another diameter when required. The spindle is hollow 
and fitted with a drawback collet for 6in. and 7. 5in. 
diameter shells. The saddle has a long bearing on the 
bed and is operated with a central rack and a fixed 
apron. There is power feed in each direction, which 
is engaged with drop worms and an automatic stop 
when traversing towards the fast headstock. The 
cross slide is arranged for copy boring and is con- 
trolled by a copy plate at the rear. No cross power 
feed is provided. The turret is clamped by a ring 
and lever at the base and is controlled by a steel 
plunger. All the gears throughout are made of steel. 
The following are the leading dimensions of this 
lathe :—Height of centres, llin.; length of bed, 10ft.; 
diameter and length of front spindle bearing, 9in. by 
8in.: driving pulley, 16in. by 5}in.; spindle speeds, 
29, 37, and 48; speed of pulley, 400 revolutions per 
minute ; turret across flats, l6in.; faces of turret. 
9in. by 6in.; greatest distance from face of turret 
to spindle nose, 4ft.; feeds, six; rates, 16, 32, 48, 
64, 128, and 192; countershaft speeds, 270 revolu- 
tions per minute; countershaft pulleys, 20in. dia- 
meter for 6in. belt. 

Fig. 33 is a 12in. centre shell nose tapping lathe 
of simple and rigid design made by Messrs. Parkinson 
and Sons. The headstock has a three-step cone on 
the shaft at the rear of the spindle, with two rates of 
gearing and a double clutch between giving forward 
and reverse motions. The shell is held in a drawback 
collet operated by a wheel at the rear end of the 
spindle. The capstan has six holes and is revolved 
automatically on the return stroke of the spindle. 
The division ring and plunger are of tool steel hardened 
and ground. The length of the bed is 7ft., the cone 
diameters 13in., 144in., and 16in., width of belt 44in., 
width of capstan across the flats and the front spindle 
bearing 8}in. diameter. 








A NEW LIFT CONTROL SYSTEM ON THE 
UNDERGROUND. 

On the London Underground Electric Railways a new 
system of lift control has been put into use which enables 
the lifts to be operated without an attendant inside the 
car. The object, however, is not to save labour. The 
attendants are now stationed at the top and bottom land- 
ings instead of inside the lifts; hence it follows that if 
only one lift is in use the system calls for two men instead 
of one. But the system offers the advantage that a man 
is always at hand to deal with passengers’ inquiries, and, 
furthermore, it is unnecessary for the lift operators to 
wait for the most leisurely passenger who saunters up to 
the lift when everyone else is inside, for owing to the pro- 
vision of a depth indicator, which shows the position of the 
cars in the shafts, it is possible to work the lifts so that 
whilst one is ascending the other is descending. This 
depth indicator consists of a box containing a lamp which 
moves vertically on two metal guides forming the con- 
ductors, and the movement of the lamp is governed by the 
motion of the car. On the lift landings control boxes are 
provided, which not only serve for controlling the move- 
ments of the cars, but for opening and closing the gates 
and doors. In these boxes are push buttons or plungers, 
which control the solenoid-operated air valves, admitting 
compressed air to the cylinders which work the doors and 
gates and also the electrical control gear for the cars them- 
selves One box is fitted at the top and another at the bottom 
of each shaft and when not in use they are kept locked. 
Besides the plungers for opening and closing the doors and 
gates and for lifting and lowering the cars there is a plunger 
which, when it is desired to show which of the several 
lifts will start first, extinguishes the red indicator lamp. 
There is also an emergency stop button. Moreover, the 
boxes at the top landing contain a button which serves 
for starting the lifts when they are at the lower landing, 
but this is only used under special circumstances, and as 
a rule the button is covered by a metal slide so that it 
cannot be operated by mistake. On pressing the proper 
plunger the exit car gate and landing door are opened 
and closed together. The entrance gate and door also 


open together, but the gate closes first and the door after 
it, thus enabling the attendant to see that the car gate is 
safely closed, 


Moreover, the valves are interlocked with 





the starting control circuits, so that it is impossible to 
start a lift until all the gates and doors are closed. Unless 
the car is at a landing the doors are locked mechanically, 
and as it is very difficult to open the gates against the air 
pressure there is little chance of them being opened at 
the wrong time. 

To enable a single lift to be operated by a single man 
arrangements have been made for controlling the gear 
inside the cars. A box similar to those on the landings is 
fitted inside the car, and inside this box are plungers for 
working the gates. For raising and lowering the cars the 
ordinary controller is retained, but it has been simplified 
and there are only two contacts. A small expanded metal 
panel has been fitted to each car so that, if necessary, the 
lift operator can call to the passengers. 

The alterations to the main control gear which controls 
the car movements are slight, consisting mainly of the 
provision of a rising and falling spindle and dise and a 
spring contact, converting the electromagnetically 
actuated reversing switches into relays, which hold on 
after the circuit is momentarily made By the plungers or 
car controllers. At the landings the cars are stopped as 
before by the operation of the limit switches, braking being 
obtained in the ordinary way. The solenoid gate valves 
are designed so that the coils and working parts can be 
removed without breaking any pipe joints, and it is pro- 
posed in future to make the valves integral with the 
cylinders. 

Ten lifts at various stations, including Euston, Great 
Central, and Piccadilly, are now controlled in this way, 
and forty-one other lifts are to be similarly equipped. 
Moreover, the control gear of the older lifts on the Central 
London Railway, which differs considerably from that 
on the other lines, is to be altered so as to work in accord- 
ance with this improved system. The gear to be fitted to 
these lifts, however, as well as the forty-one lifts pre- 
viously referred to, will differ somewhat from the gear 
at present in use, although the general principle will be 
practically the same. 

The system was designed by the London Underground 
Company's engineers, and we are indebted to Mr. Agnew 
for permission to inspect the equipment, and to Mr. Graff- 
Baker, for explaining the principle to our representative. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


SHELLS, MORE SHELLS. 


‘** We want to produce as much shell as we possibly 
can get, because the more shells the surer the victory, 
the easier the victory. 

“. . . You should each of you at your workshops 
apply the tools you have got, for the purpose of turning 
out shells. 

“The engineers of Britain, employers and workmen, 
ean win this war. 

‘** Every lathe you have got, recruit it, enlist it. 

“Time here means lives.” 

Vide Mr. Lloyd George at Cardiff and Bristol. 


Srr,—Your courteous editorial comments on my letter 
published in THE ENGINEER of the 11th inst. call for the reply 
you so kindly invite. 

In the first place, I would refer you to the stirring words 
with which I head this letter, culled from the speeches made 
last week by the Minister of Munitions, and suggest that it 
will not be possible to carry out these instructions or work out 
the formule set forth unless by the adoption of cast iron as 
well as steel in the formation of shell casings. The reasons 
having already been so fully given in my previous letter, I need 
not refer to these further than to add that without exceptional 
organisation and special and expensive machinery, and above 
all time, it is really not possible nor practicable for the ordinary 
engineer or founder to tackle the successful manufacture of 
shell casings in sufficient quantity in steel or in anything but 
cast iron. 

With all due deference, I think I might be allowed to state 
that your statement that “there is no case at all for the cast 
iron shell ” is fairly met by the words of Colonel C. C. Townsend 
(late R.A.}—whom I have not the pleasure of knowing—given 
independently in a letter to the Morning Post last week, viz.: 
‘** There is really no reason why shells for high explosives should 
not be made of cast iron. Shrapnel shells are made of forged 
steel because they need thin walls so as to contain the largest 
possible number of bullets. But this is quite unnecessary for 
common shell filled with high explosive bursting charge ; in 
fact, cast iron will break up much better than steel. It would 
greatly facilitate manufacture of these shells if they were cast 
plain with a ring for the driving band cast in. These can easily 
be ground up and the ring for band turned and countersunk. 
And soft metal will do at a pinch for driving ring—except, of 
course, lead. The Mark IV. 9-pounder R.M.L. shells had zine 
studs and were just as useful as those with copper studs. All 
we need now is a-suitable shell to carry the high explosive to 
the enemy to burst where required. The usual red tape should 
not be allowed to stand in the way of an increased supply.” 

As regards the castings—chilled or otherwise—these un- 
doubtedly can be made in this country without difficulty with 
the walls homogeneous and exactly the same thickness all 
round and by proper mixing, with the iron tough and close 
grained, as the British founders have nothing to learn from the 
Germans in that respect. 

I note in referring to a high-explosive shell you, no doubt in 
error, say “ of which the point is always solid,” there, of course, 
being always instead a hole in the said point for filling, into 
which the nose piece or time fuse arrangement is screwed. 
Secondly, as you indicate, I take it that the risk of any shell 
bursting in a gun must always be run. I understand that even 
a steel shell has been known to burst when in the gun owing 
possibly to some jam or excessive pressure on the back end of 
the shell casing, but in cast iron this can be guarded against 
by additional thickness at the base of the casing. In any case, 
it cannot quite be the shell casing which prevents the shell 
bursting before its time, viz., at the objective end. 

Thirdly, I must rather demur to your stating that “‘ the crown 
of the answer to Mr. Keith ” is “‘ the methods of manufacture of 
steel shell have so developed that such shell can actually be 
turned out more quickly than those of cast iron of equal relia- 
bility and accuracy.” Even granting that the statement made, 
viz., that an 18-pounder shell, for example, can be completely 
machined from the bar in forty minutes, that only proves 
good organisation and fine and expensive plant, which if applied 
in the same way to cast iron would assuredly enable the same 
size of shell to be completely machined in infinitely less time. 
My informants from the battle-ground, however, talk of 
“howitzers,” “‘ Jack Johnsons,” ‘‘ Coal Boxes” and ‘‘ 2000- 
pounders ” formed by the Germans of cast iron. What, please, 
of their manufacture ? 

It is these large destructive and effective cast iron shells 





filled with high explosives which clear out our wire entangle. 
ments and entrenchments, which we have got to meet on similar 
lines, and it is the manufacture and supply of these in prac. 
tically unlimited quantity which would make all the difference 
An 18-pounder shell is, after all, a very small affair compara. 
tively, being only something like from 2}in. to 3in. in diameter 
while the shells for the larger artillery enumerated, vary from, 
6in. up to possibly 16in. in diameter. And, thirdly, doubtless 
the Germans use steel shells and cordite powder as well as the 
Allies, but in addition they use the high explosive cast iron 
shells referred to, and these are what our friends the Canadians 
complain most of and what they desire our -side to possess 
Why cannot they get them? As I have already stated, the 
Germans are a practical and up-to-date people, have quite 
method in their madness and are as unlikely to use black po, ler, 
old guns and old projectiles as we are, and it requires a ood 
deal of assurance to imagine that they are even yet drawing 
upon their last resources, as you suggest, considering the in. 
numerable projectiles of all sorts apparently they are spending 
so freely both in the West and in the East. 

As regards cast iron shells abroad, I have it from the jest 
authority that practically every foundry of any account in 
Germany has been busy working night and day almost for s\ine 
time making cast iron shells, which of itself I should say oucht 
to a lesson to us. Finally, may I be allowed to say that 
neither the Canadian Colonel who originally called my atten (ion 
to this important matter, nor the piece of shell in my possession, 
are myths. The Colonel is once more at the front, although 
most of his men have been wiped out, and I find he is not only a 
severely practical man, but he is president of a large iron and 
steel company in Canada, so that he knows what he has heen 
talking about; while the piece of cast iron shell here can he 
seen and felt. 

I have just received a letter from a Lieutenant-Colone! in 
the Lancers written from the front on the 10th inst., and \j,, 
has apparently been reading the correspondence in the Pr 
on this subject, in which he states he also is sending me a f; 
ment of a 60-pounder high-explosive cast iron German sj)! 
fired at Ypres on the 7th inst., and which grazed one of his arn 
but, he adds, luckily the force of the fragment was spent, other. 
wise in all probability he says it would have taken off his ari), 
He writes that I will see that the piece comes from the base ei: 
of the shell, as a portion of the copper driving is still attacl,j 
to it, and that these shells explode with tremendous fo: 
making a hole in the ground some 5ft. or 6ft. deep with “a 
diameter at the top of from 12ft. to 15ft. It is extremely probal)|: 
that more specimens of these fractured cast iron shells from 
Flanders may come to hand soon. 

Within the past few days I have had many letters in whicli 
I have been asked whether I hold to the opinion expressed in 
my letter of the Ist inst., that, with every fairly well-equipped 
foundry and engineering works in this country engaged—as Mr. 
Lloyd George has suggested —in the manufacture of shel! 

cast iron or steel, as may be possible or desirable-—thes- 
could be furnished at the rate of 1000 to | as at present, and | 
now publicly repeat that I am still of that opinion, and likely 
to remain so, ‘ 

Meanwhile, I am quite in agreement with the Minister of 
Munitions that if it only be a question of an unlimited supply of 
shells the engineers of Britain, employers and workmen doing 
their duty, “* can win this war.” 

James KEITH, 
Assoc. M. Inst. C.E., M. Inst. Mech. E 

London, N.W., June 14th. 

| We admit we were not strictly accurate in saying that high- 
explosive shells are “ always” made with solid noses. At tly 
moment of writing we were thinking of large shell, which are 
generally fitted with base fuses. Small high-explosive shells, 
on the other hand, have nose fuses. We think Mr. Keith i 
forgetting that the object aimed at in the construction of the 
high-explosive shell is to earry as much explosive as possible. 
and he will admit that more can be carried in a steel shell with 
thin walls than in acastiron shell with thick walls. Of course, it 
would not be impracticable to supply cast iron shells for low velo - 
city guns—howitzers, for example —but the result would be con- 
fusion of stores, which it is obviously desirable to prevent. It 
is better to have projectiles that can be safely fired from any 
gun they will fit. Finally, we would direct Mr. Keith's 
attention to Mr. Tennant’s statement in the House ot © 
mons on Tuesday that ‘‘ there is no lack of production of shell 
bodies, and that it is the production of other components that 
entirely governs the output.’’--Ep. Tue E.| 


the 


THE INSTITUTION OF MECHANICAL 
AND WAR INVENTIONS. 


ENGINEERS 


Srr,—Will you kindly allow me the use of your columns to 
thank the large number—over 130--of members of the Institn 
tion of Mechanical Engineers who have very kindly written 
me regarding last Friday’s special meeting. Many of these are 
long letters containing valuable ideas which it is impossible for 
me to deal with personally. 

To those who have expressed disappointment at the loss of 
the resolution, | would say I feel certain that the real purpose 
of those who requisitioned the meeting will prove to have been 
achieved, and that the Council will recognise the very generally 
expressed feeling that the Institution should in its corporate 
capacity endeavour to assist the country at the present time. 

Some members have intimated to me their intention of resign- 
ing from the Institution if no action is taken by the Council, 
but I would beg them to do nothing of the kind, as such a course 
would only lead to the weakening of the Institution, the power 
of which to assist the country will most certainly sooner or later 
be demonstrated. E. W. PETTER. 

London, June 15th. 


COAL EXPORT LICENCES. 

Srr,—I notice in your leading article of June 4th you state : 
“The most notable suggestion made by the Board of Trade 
Committee on Coal Prices was to restrict coal exports, and this 
the Government has acted upon. It was decided a month ago 
that coal should not be sent to neutral countries except under 
licence, and a special committe2 was appointed to control the 
exportation and issue of the necessary licences.” 

The result has been that we have compelled,neutral countries 
—Sweden, for instance—to buy their coal from Germany, but 
they can only get it on terms of payment in foodstuffs. A 
friend of mine writes to me from Sweden to say that large 
quantities of foodstuffs are going into Germany in payment 
for coal received. A. T. BatLey. 

Ashtead, Surrey, June 9th. 








Otp Prigry YARD is one of the large concentration 
yards of the North-Eastern Company, and is situated on 
the Hull and Selby Railway between Hessle and Hull. 
Some years ago the yard required enlarging, and the 
main line was then carried farther north to allow for 
additional roads to be laid on the site. Now it has been 
found necessary again to extend it, so the main line has 
been brought back to its original position, but carried on 
an embankment, which is pierced about the centre to 
allow for four lines of way running between Old Priory and 
Dairyeoates yards. The new line was opened on the 
6th inst. 
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RAILWAY MATTERS. 


OnE of the passengers in the down express who was 
‘ured in the Quintinshill disaster of May 22nd has since 
: The total number of deaths is now 168, of which 


in 
dived. ; 
nine oceurred in the express. 


\n~ the stations on the “ Bakerloo”’ extension to 
Queen’s Park—described in our issues of January 8th, 
i5th and 22nd—have now been brought into use. The 
last to be opened, Maida Vale, is staffed entirely by 


women. 


EXPERIMENTS are being continued on the Hampton 
Court branch of the London and South-Western Railway 
with automatic train control by means of wireless signals, 
as described in THe ENerneer of August 29th, 1913. 
‘he experiments are purely tentative, and the system 
is not intended to replace or in any way interfere with 
the ordinary block system and visual signals. 


A BULLETIN of the Bureau of Statistics of the American 
iron and Steel Institute shows that the tonnage of rails 
rolled in the United States fell from 3,502,780 in 1913 to 
1.945.095 in 1914. Of rails under 50 1b. per yard the 
quantity rolled was 238,423 tons, of from 50 Ib. to under 
<5 Ib. 309,865 tons. The remainder was composed of 
rails of 85 lb. and over. Of the total output 1,525,851 tons 
were made by the open-hearth and 323,897 tons by the 
Jessemer process. 


One of the small economies practised by a number of 
United States railroads recently has been to print on the 
face of envelopes used for railroad mail twelve different 
spaces for the addresses, so that the envelopes may be 
used twelve times by using a new space each time for the 
address and crossing out the names previously used. 
Heavy Manila paper envelopes are used, of such quality 
that they do not wear out for some time, and the envelopes 
are not sealed unless absolutely necessary. 


MoVABLE crossings such as those referred to by Colonel 
von Donop in his report on the Chaloner Whin derailment 
are an introduction from America, and allow for diamond 
crossings to be laid in at a flatter angle than 1 in 8. Were 
an ordinary crossing put in of an angle flatter than 1] in 8, 
there would be a possibility of derailment, as the inter- 
secting rails would so nearly parallel each other. The 
Board of Trade therefore forbids the use of a smaller angle. 
Movable crossings consist of a pair of trailing and a pair of 
facing switches laid in the straight line. There is only a 
space of about 4in. between the two pairs of switches. The 
switches are coupled to the signal-box and are provided 
with facing point locks and locking bars, and are also 
detected by the signals—in fact, they are treated as 
facing points. The trouble at Chaloner Whin on March 
I8th was that the switches would not close properly owing 
the snow, and so the facing point locks could not be shot. 


WHEN the Railway Companies (Accounts and Returns) 
Act, 1911, was going through the House of Commons an 
effort was made by the Labour members to get a clause 
inserted whereby information would be available to show 
what wages were paid by the companies to the men ; 
the idea being to prove the allegation then prevalent as 
to 100,000 men getting less than 20s. a week. The proposal 
was, for some reason or other, not proceeded with; we 
believe because the Board of Trade undertook to get the 
information from time to time under the powers given to it 
by the Regulation of Railways Act, 1871, as amended by 
Section 32 of the Railway and Canal Traffic Act, 1888. 
White Paper No. 470, dated March, 1915, has recently 
heen issued showing the average weekly number of staff 
employed and the average weekly amount of salaries and 
wages paid to such staff by the railway companies during 
the year 1913. This shows that £168,516 weekly was paid 
in salaries to 81,475 members of the staff and £717,301 
to 534,510 members. 


In the summer of 1909 the Royal Assent was given to 
a Bill sanctioning the construction by the Hull and Barnsley 
Company of a railway, 22 miles in length, from Gowdall, 
a station on the main line just north of where the Hull 
and Barnsley crosses the Lancashire and Yorkshire, to 


Braithwell on the Maltby and Dinnington joint line of | 


the Hull and Barnsley, Great Central, and Midland com- 
panies. 
before Committee, and only secured approval on condition 
that the Great Central was given permission to become 
one-third owner. The Midland was granted running 
powers and was to be afforded equal facilities in every 
respect to any other company. 


given limited running powers. The line was commenced 
in 1911 and is now approaching completion. Included in 
the engineering features are a Scherzer rolling-lift bridge 
over the Aire and Calder Canal and a three-span girder 
bridge over the Don. The contractors are Messrs. Logan 
and Hemingway, and Mr. R. Pawley, of the Hull and 
Barnsley Railway, the engineer. 


REPRESENTATIVES of the railway companies have keen 
discussing with representatives of the National Union 
of Railwaymen and of the Associated Society of Loco- 
motive Engineers and Firemen a revision of the war bonus 
sanctioned in February last. The men ask that the 
bonus of 3s. be increased to 5s. per week and that youths 
under eighteen years of age be included. The application 
has not been brought about through any discontent or 
agitation, but solely because the agreement arrived at in 
February was to be open for revision at the end of three 
months. Another point under discussion is the payment 
of women and the re-engagement of superannuatedc 
employees, but it is expected that the men’s representa- 
tives will obtain assurances as to these last. No official 
announcement has yet been made as to the result, but it 
is believed that the youths will have Is. 6d. per week, 
and the men in the workshops will have their wages 
raised or piece rates advanced instead of the present 
flat-rate bonus. It is not without interest to note that 
the President of the National Union, speaking at South- 
ampton on the 6th inst., said :—‘‘ There must be no strike 
during the war. If railwaymen were to strike at this 


moment they would be traitors, not only to their country, 
but to the thousands of their own members who were 
now serving their native land,” 


The proposals met with much opposition when | 


The North-Eastern, | 
Lancashire and Yorkshire, and Great Northern were also | 


NOTES AND MEMORANDA. 


SELENIUM was first obtained in 1817 by Berzelius. 
It exhibits two modifications, like sulphur—one amorphous 
and insoluble in carbon disulphide, the other erystalline 
and slightly soluble therein. The two modifications 
bear interesting physicochemical analogies to those of 
sulphur; but whereas sulphur, so far as is known, is 
always an insulator, selenium has a very appreciable 
electric conductivity, which is affected by incident radiant 
energy within the limits of the visible spectrum, that is, 
by light. 





Ir long runs of heavy armoured cable are to be installed 
in an earth trench, the friction load of pulling the cable 
into place may be considerably reduced by roller guides 
placed several feet apart. 


iron rod resting on two short pieces of two-by-four 
timber held together by cross straps. 


in the cable. The guides should be placed close enough 
together to prevent the sags in the cable dragging on the 
ground. A roller guide of this kind was recently illustrated 
in the Electrical World. 


THE results of the geological reconnaissance of the 
country between Cape Sorell and Point Hibbs, on the 
west coast of Tasmania, are given in Bulletin No. 18 of 
the Geological Survey of that State. Asbestos occurs in 
this area in a belt of serpentine rocks which outcrop on 
the southern shore of Macquarie Harbour, at a locality 
known as Asbestos Point, and a company has been formed 
to investigate the extent of the asbestos-hearing zone. 
Trenches cut across the deposit show ramifying veins of 
chrysotile asbestos varying in width from an inch down 
to a mere paper-like film. The asbestos fibre is of good 
quality, and is stated to compare favourably with Canadian 
asbestos. 


THE Glass Research Committee of the Institute 
Chemistry find that a glass such as that made from for- 
mula No. 10, recently published by it and recommended 


glow if it is made from approximately pure materials. 
The slight glow given is blue. In view of the fact that a 
green phosphorescence appears to be preferred by users 
of X-ray tubes, it seemed desirable to determine the con- 
ditions for obtaining this effect. It has been traced to 


give this green glow if manganese dioxide is added to the 
batch mixture in the quantities frequently used to correct 
the colour due to iron. 


REDUCING valves which are too large for the amount of 
steam they are to pass are usually unsatisfactory, states 
Power. Either they will open and close continually and 
chatter violently or will stand in a position nearly closed 
and become steam-cut and leaky. 
to use two small valves in parallel, one set slightly heavier 
than the other, so that one will supply steam up to its 
maximum capacity before the other opens. Another 
way is to use one reducing valve equal to about one-half 
the maximum demand, and a by-pass of about the same 
capacity with a hand-operated valve in it, so that when 
the reducing valve reaches its capacity the by-pass valve 
may be opened wide and the reducing valve will close 
down and simply make up the shortage. This, of course, 
requires that an attendant shall observe the pressure 
| gauge occasionally. 





A writer in Power says :—By exploring with a lighted 
candle over the tops of the tubes in a vertical-tube heater 
under slight pressure, it was found that one was leaking. 


found that the leak was about half-way down. The heater 
could not be spared long enough to put in a new tube. 
The question was how to stop the leak. To plug the tube 
in the usual way the heater would have to be taken down 
to get at both ends. The first attempt consisted in 
driving into the tube each side of the leak a wood plug 
long enough to reach the heater heads at both ends, but 
this did little good. Next a quantity of Smooth-On 
cement was put on top of the plug below the leak, another 
plug driven in, with its top above the leak, more Smooth-On 
| cement added, with still another plug on top extending 
| to the upper head. Had sufficient time been allowed 
| for the cement to harden, this plan would probably have 
been successful. The trouble was finally stopped as 
follows :—A plug long enough to reach to the bottom head 
of the heater was driven below the leak and a quantity of 
molten Babbitt was poured in and made tight with an 
iron bar. Then another plug long enough to reach from 
the Babbitt already in to a point above the leak was 
driven in, and more Babbitt was poured and tamped. A 
plug reaching to the top head was then put in, and the 
leak was effectually stopped. 





IN a paper by Professor Percy F. Frankland, read before 
the Birmingham Section of the Society of Chemical 
Industry, the author said :—“‘ The disruptive properties 
of gun-cotton are greatly moderated by gelatinising by 
means of solvents—acetone, acetic ester, alcohol, and 
ether, &c.—and by mixing with nitro-glycerine ballistic 
materials like cordite and other smokeless powders are 
obtained. There is still another class of explosives which 
combine great safety in handling with enormous disruptive 
effect—picric acid, discovered by Woulfe, of London, in 
1771, but first used by the French under the name of 
‘ Melinite ’ for filling shells in 1881, and later by the English 
under the name of ‘ Lyddite.’ More recently this has 
been replaced by trinitrotoluene, first proposed by 
Haeussermann in 1891 for filling shells, and used by our 
service under the mark ‘T.N.T.’ It is even less sensitive 
to shock than picric acid. ‘Ammonal,’ used by the 
Austrians for shell-filling, is a mixture of ‘T.N.T.’ with 
ammonium nitrate, charcoal and aluminium powder. 
It is both very safe and very powerful. ‘T.N.T.’ is 
much used for demolishing bridges. It is so insensitive 
to shock that it is not exploded on being struck by a rifle 
bullet, and when in a shell it withstands the impact of the 
latter piercing an armour-plate. Tetra-nitro-aniline, 
obtained by Fliirscheim, enjoys the unique position 
among explosives of having been discovered in this 
| country. It is said to be as safe as, and even more powerful 
| than, trinitroto]uene,” 





, J The sheave should | 
be given considerable end-play to allow for irregularities | 


the presence of manganese, and such a glass as No. 10 will | ear ae 
flourishing condition. 


It is more satisfactory | 


By sliding a wad of waste into the tube on a wire it was | 


| 
| 


MISCELLANEA. 


THE Secretary of the War-office announces that an 





| improved type of respirator has been adopted as the official 


A guide which is simple to | 
construct may be made of a sheave supported on an | 


| ing competitive bidding. 


of | 


| smaller yards are sharing the prosperity. 


pattern on the recommendation of a special expert com- 
mittee. Ample supplies of this respirator are now avail- 


| able at the front, and it is undesirable as well as unneces- 


sary for the public to supply their soldier friends with 
other patterns. 


Ir is reported that the French soldiers in the field will 
soon wear light steel helmets suggesting in their design 
the antique headpieces of men-at-arms. The heimets will 
be of a grey-blue colour harmonising with the service 
uniforms with which the troops have been provided for 
several months. The Ministry of War has adopted the 
design after a prolonged examination of various types. 
The new headgear will afford a certain protection against 
nearly spent shell fragments and bullets. The képi wi.l 
be retained for service behind the front. 


NEWSPAPERS in Canada are urging upon the Government 
a wider utilisation of Canadian industrial resources in the 
manufacture of shells. An official statement bearing on 
this agitation, which was issued on Wednesday last, states 
that in the early stages of the war arrangements were made 
whereby all purchases of field guns and ammunition 
should be made by the Imperial Government, thus avoid- 
The British Government had 
been made thoroughly acquainted with the resources of 
Canada regarding possible supplies of ammunition, and 
was solely responsible for the extent of the supply ordered. 


Tue Salford Borough Council, at a special meeting last 
Monday, decided to purchase additional plant for the 
electricity station in Frederick-road at a cost of £16,200, 
in order to meet existing and future requirements, and 
particularly the pressing needs of many large firms which 
need power to carry out war contracts for the Government. 
The plant under discussion was a 5000-kilowatt turbo- 
alternator offered by the British Westinghouse Company, 
Limited. A report presented by the Electricity Committee 
stated that similar plant was ordered from a Rugby firm 


Sys - | last October, but could not be delivered for many months 
for X-ray bulbs, does not give a green phosphorescent | ' 


owing to the calls made on that firm by the War-oftice 
The Committee recommended the purchase on grounds 
of economy and efficiency and in view of the importance 
of the supply of power at present to manufacturers and 
others engaged in Government work. 

THE shipbuilding industry in Japan is said to be in a 
Not only are the Mitsu Bishi and 
Kawasaki dockyards fully occupied with orders, but the 
The Hokkaido 


| Tanko Kisen Kaisha has ordered a 3300-ton collier from 


| year. 


the Uraga Shipyard, but owing to the pressure of work 
the vessel will not be completed until October of next 
At the Osaka Ironworks one 4000-ton, one 2500- 
ton and two 300-ton freight-carrying steamers are being 
built for small owners, who, instead of buying second- 
hand vessels from abroad, are beginning to order new ships 
at home. Commenting on the activity in the native ship- 
building industry, a leading Japanese paper observes that 


| the rate of subsidy to be paid on new ships under the 


existing law for the encouragement of shipbuilding could 


| now be reduced without affecting the progress and develop- 


ment of the industry. 


SPEAKING in the House of Commons recently, Sir 
Philip Magnus made some suggestions, first, as to the 
means of increasing the immediate supply of optical glass, 
of which there is a serious lack, and, secondly, as to the 


| steps which might be taken to retain this branch of 





industry in our hands when the war is over. He suggested 
that the manufacturers of instruments should be brought 
into very close association with the makers of the glass, 
and he thought it might be practicable for the Board of 


| Trade to appoint an officer who should visit the works 


of those engaged in the making of optical instruments, 
and ascertain from them what glass they particularly 
require, and what glass they may have in excess of their 
requirements. Some arrangement might be made among 
the makers of optical instruments by which an exchange 
of optical glass might be effected, so that the production 
of instruments might be accelerated. 


Over a hundred members of Parliament resumed last 
Tuesday evening their conference with representatives of 
gas and electricity industries at the House of Commons 
with reference to the serious questions arising from the 
shortage of coal in this country. The views previously 
laid before members by a deputation appointed by a 
large and representative conference-related to the depleted 
stocks of coal, the difficulty of obtaining supplies by sea 
and rail, and the abnormal increase of freights and coal 
prices for present and future requirements. Lord Claud 
Hamilton again presided, and the result of the conference 
was that a committee of twelve was appointed—three 
members to represent the shipowners, three for the large 
consumers, three for the colliery owners and three for 
the working classes—to see the President of the Board 
of Trade and the Home Secretary, and to invite them to 
be represented at another meeting next week, when a 
report would be made on the general question. 


AT a recent meeting presided over by Admiral Lord 
Charles Beresford, on the motion of Admiral Sir E. R. 
Fremantle, the project of a National Inventions Develop- 
ment Association was approved and commended to 
public support. According to the Manchester Guardian, 
it has been stated semi-officially that the authorities 
are not likely to be able to find time to “ investigate more 
than a small proportion of the undeveloped inventions 
submitted.” It is proposed, therefore, that the societies 
and institutes representing scientific professions should 
nominate representatives to serve on the Association’s 
general committee and to appoint expert consultants and 
advisers in their respective branches. In the first place, 
all inventions, &c., will be considered by a small staff of 
men sufficiently qualified to sift the promising from the 
impracticable. Inventions of merit will be promptly 
referred to the expert consultants. Inventions will be 
patented where this is necessary, the inventor’s rights 
being fully safeguarded. Practical tests will then be 
made, and if these are satisfactory the Government will 
be approached. It is proposed to provide rewards for 
notable improvements in submarines, aircraft, aerial 


| weapons, trenching and sapping appliances, Xc, 
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Wap Material and Invention. 


ON another page we give some account of a meeting 
of the Institution of Mechanical Engineers which 
was held Friday afternoon last to consider a 
proposal, introduced by Mr. Petter, that the Institu- 
tion should offer in its corporate capacity to examine 
inventions of a warlike nature and make recom- 
mendations to the War-office and Admiralty on their 
value. The motion after a careful debate was finally 
rejected by a substantial majority, largely, we believe, 
as the result of statements made by Captain Sankey 
and Sir Alfred Ewing to the effect that the War- 
oftice and the Admiralty were already served by 
committees of experts who examined all proposals 
and inventions and reported upon them. It is an 
altogether astonishing fact that these statements 
appeared to come as a surprise to many of the 
members. We should have thought that common 
sense would indicate to the ordinary intelligence the 
existence of bodies of the kind, but we are forced to 
the conclusion from many isolated observations that 
it is the nature of our countrymen to jump to the 
conclusion that things do not exist if they are not 
explicitly informed that they do. 

In much that has been written in the lay Press 
this unfortunate trait is very evident. Because little 
or nothing is said about British developments in 
artillery, explosives, submarines, aeroplanes and a 
hundred and one other things, it is assumed that 
nothing has been done, whilst, on the other hand, the 
wildest and most improbable rumours about German 
invention are greedily seized upon and _ instantly 
believed. The result is that we get all sorts and con- 
ditions of men—even bishops, novelists and actors 
amongst them—clamouring, amongst other panacea, 
for the mobilisation of science and the mobilising 
of invention, apparently with the belief that we 
have only got to bring our scientists and inventors 
together in a body to effect the very things which 
those scientists and inventors are supposed to be unabie 
to do if they work independently. At the back of the 
mind of these people there are clearly two thoughts, 
the first that our enemies are using many quite 
new developments of science and invention, the second 
that we are neglecting them. We believe neither of 
these views to be right. Let us examine them with a 
little care. The word “science” has been used 
with more than ordinarily irritating looseness since 
the war began, but nearly always with such vagueness 
that it is impossible to pin specific examples of misuse 
to the counter; “invention” has been almost as 
badly treated. We should welcome a single specific 
instance of an important application of science or 
invention by our enemies in the prosecution of the 
war that was not known to all the belligerents before 
the conflict broke out. Personally, we find ourselves 
unable to think of any. What are the characteristics 
of the war as regards material? They are the use 
of large guns in the field ; the employment of aero- 
planes and airships for reconnaisance and attack ; 
the distribution of asphyxiating gases; the use of 
bombs or grenades thrown by hand, by mortar or 
by other appliances; the greater employment. of 
mechanical traction; the cutting of trenches by 
machinery; the free use of the land mine, wire 
entanglements and other obstructions to the advance 
of an enemy, and the introduction of special means for 
destroying such obstructions, or for demolishing 
railways, &c. 
to a certain extent, but illuminating shells of various 
kinds are used extensively. To this list we may add 
anti-aircraft guns, fixed and movable, of: various 
kinds. At sea, the only notable characteristic of the 
war is the wanton use of the submarine. In all these 


Searchlights have been employed. 





things, of course, science and invention are employed, 
but is there any reason to believe that the science and 
invention of our enemies has been greater than our 
own or that they have introduced any new thing 
that we have not countered? Inthe whole list there 
is not a single novelty, with the possible exception 
of bomb throwers, which are, indeed, as a rule mere 
improvisations of well-known military appliances. 
The strength and the weakness of Zeppelins was 
properly estimated by everyone save the Germans 
before the war began; the design of big siege guns 
was so well understood here that immediately it 
became clear that the novel conditions of the war 
would call for such weapons, they were constructed 
by our own makers ; the bottling of poisonous gases 
has been common knowledge for many years, but the 
use of it against our fellow-men is as repugnant to us 
as is the use of burning or corrosive liquids; the 
use of star shells of all kinds is older than the Cri- 
mean War; grenades are a very old invention, and 
means for throwing them from mortars and rifles 
were described several years ago. In the matter of 
aeroplanes we are at least as far advanced as Ger- 
many; our mechanical traction appliances are not 
excelled by hers ; machines for cutting trenches have 
been long well known. Entanglements and land 
mines have been used in all wars, ancient and modern. 
There are no sound reasons for believing that German 
submarines are better than ours. It has been said 
that Germany has called up all sorts of scientific 
resources to make up for the depletion of certain 
necessities of which the Allies blockade has robbed 
her. The manufacture of nitrates from the air is 
given as an example. It is, of course, not new ; her 
plants existed before the war, and all she has done, 
possibly, is to enlarge them. There are rumours 
that she has discovered new explosives, but no proof ; 
and a strong probability that she has done nothing 
of the kind. It was asserted that she was short of 
copper and had found a substitute. Again, proof is 
still lacking. If she is short of copper, it must cause 
her serious embarrassment which we do not suffer 
and are not likely to suffer, so that we have no need 
to think of finding substitutes. Her optical appliances 
are remarkably good, but ours, if they—which we 
are not prepared to admit without clearer evidence— 
are not as perfect as hers, appear to be adequate for 
their purpose. We need not push examination further. 
The proof that our material is not so defective as 
some people imagine is to be found in the result. 
After more than ten months of war, Germany has 
not succeeded in doing what she set out to do, and 
every device she has so far brought against us has 
been met by its proper reply. Surely in the face of 
this fact, it cannot be logically contended that our 
science or our invention—we speak of the Allies as 
a whole, and at least as much of France, whose people 
are peculiarly quick at the adaptation of means to an 
end, as of ourselves—is defective. Before turning 
to another aspect of the case, we should like to pay 
here a tribute to our medical, surgical and veterinary 
branches. There, where science of the highest order 
and as beneficent as the science of slaying is mal- 
eficent is invoked, we have gained a triumph which 
is possibly the most glorious of the war. Disease, 
which in former campaigns has claimed generally as 
many and frequently far more victims than shot and 
steel, has been defeated. In that splendid work the 
medical science of the Allies has been no whit behind 
the medical science of our enemies, and some day ‘we 
may learn that it has been greater. 

Let us now look at the other aspect of our subject. 
Granting that our science and invention have at 
least kept pace with the science and invention of our 
enemies, is that enough, is that all we can do ? 
Could we not by * mobilising * make new discoveries, 
make new inventions, which would overthrow the 
enemy ? We do not think it likely. Writing some 
time ago, we showed that all notable development in 
ships of war were made in times of peace, and Mr. 
Stromeyer, carrying the matter a step further, said, 
at the meeting to which we have referred above, that 
after a study of history, ancient and modern, he was 
forced to the conclusion that inventions used in war 
were made before those wars and not during their 
progress. The evidence of history, then, is against 
the probability of any striking invention being intro- 
duced during the present conflict. The reason is not 
far to seek. No invention ever springs into being 
ready-made. It is developed by trial and failure and 
new trial, until success is achieved. Now, at the 
present moment there is no time for experimental 
work, there are no men to spare, no machines. It 
is more important that every man and every machine 
should be employed on the production of things of 
known value than that they should be taken away 
to work upon an invention which, after all, may 
prove fruitless, and which in any case must take 
months, and possibly years, to bring to a useful degree 
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of perfection. Only the most simple and obvious 
things can be attempted. We may give as an instance 
the use of old cartridge cases as mortars and of 
laminated springs as catapults for throwing bombs. 
There is, moreover, the objection that new inventions 
of certain kinds lead to confusion in stores and in 
the training of men, and we believe it is the general 
opinion of military authorities that it is unwise to 
introduce such inventions in the middle of a campaign. 
Of course, certain inventions would fall outside this 
category, and would be adopted instantly if other 
circumstances permitted. For example, a means of 
instantly discovering the whereabouts of a sub- 
marine, or a sure practicable defence against mines 
and torpedoes. Let us, then, ask if there is any 
probability of the engineer in general practice invent- 
ing such things. Note first the difficulties. He has 
not the military knowledge required, and it cannot 
be given to him; he has not the expert engineering 
knowledge required, and he cannot acquire it in the 
time ; he has not the knowledge of what has already 
been done, and that must be kept secret. The first 
thing an engineer requires to know when making an 
invention is the conditions to be met. But the 
authorities, very wisely, refuse to make the condi- 
tions public, and the inventor has to work more or 
less in the dark, save in those few cases where the 
conditions are obvious to all. In such cases, it is 
open to anyone to invent, and if he is successful the 
reward is great. In all other cases it is only the expert 
who is in a position to invent. Only the man who has 
both the military knowledge and the manufacturer’s 
knowledge can hope to tackle the problem. Luckily, 
we have a great number of such men. Every one of 
our great ordnance factories and shipyards has many, 
and they are all trained in that step-by-step improve- 
ment of design which the ordinary man calls inven- 
tion, till it is almost second nature to them. It is on 
them we must rely. In every important works 
invention is mobilised, and the War-office and the 
Admiralty know well that in them there are men 
having the expert knowledge to understand and the 
skill and science to tackle any problem that can be 
put before them. 

We do not wish it to be thought that we desire to 
discourage invention and the application of science 
to warfare. Far from it. We trust invention will 
go on and that the expert committees at the War-office 
and the Admiralty may have as much or more to do 
than ever. We do, on the other hand, ask our readers 
not to base hopes of defeating the enemy on surprising 
and sudden developments of science or mechanical 
engineering. New things might conceivably have some 
small effect, but the war must be won with the 
material we already have, and it is far better that we 
should devote all our energies to increasing our 
supplies of such material than spend time on new 
inventions which in the end may turn out to be 
chimerical. The very wise suggestion was made at 
the meeting of Mechanical Engineers that the Institu- 
tion should assist with advice as to means of accelerat- 
ing output. There it would be on its own proper 
ground. A very large proportion of its members are 
connected with manufacturing works, and it is far from 
improbable that they would be able to make valuable 
suggestions about means and methods of producing 
shell. Indeed, one excellent proposal was made at 
the meeting, and is mentioned in our account of the 
debate. In this direction far more is to be hoped for 
than from the attacks by engineers with incomplete 
knowledge of all the conditions of military problems. 


Alleged Shortage of High Explosives. 


It has been officially admitted that the supply 
of high-explosive shells to our troops on the Continent 
was insufficient to permit the realisation to the full 
of the object of some of the more important recent 
attacks on the German lines. But assurance has 
now been given that steps which are being taken 
will ensure an ample supply of these shells for the 
future operations both of ourselves and of our Allies. 
This assurance has been commonly accepted, and 
oaly an automobile journal—the Motor—has made 
any serious attempt to discredit it. In its issue 
of the Ist inst. this journal has raised an alarm that 
the production of toluene in this country is so small 
that “the Germans are much more than 100 per 
cent. better off” than we are for the supply of the 
most important modern high explosive for bursting 
viz., trinitrotoluene, “T.N.T.,” which 
is a derivative of toluene. This alarmist statement 
appears to be based solely on the fact that prior 


charges, or 


to the outbreak of war Germany was recovering 
from coke-oven gas a much larger quantity of benzol 
than we were WW hen the Motor yoes on to discuss 
the more pertinent question of the present total 
uitputs of Germany and this country of benzol and 
toluene, it is content to say that “ consideration for 





the censor”’ prevents it giving any figures. Never- 
theless, it assures us that the Germans know full 
well that they are much more than 100 per cent. 
better off for “ T.N.T.” than we are. If they have, 
indeed, this knowledge, they must be in possession 
of the very figures which the Motor hints it may not 
give. The statement made by our contemporary 
should, if trustworthy, be of service to the enemy, 
and it is eminently undesirable that such statements 
—if of fact—should be published at the present time. 

If the journal essayed to handle the topic at all, 
however, it should have made it clear that our sources 
of supply of toluene are now by no means bounded 
by the number of benzol-recovery ovens and the 
output of coal tar in this country—the returns for 
which are the sole authority for its statement. Our 
Government has allowed it to be known that we 
have already been exploiting one other large source 
of supply—in which we take precedence of Germany— 
and this is certainly not the only other practicable 
source of toluene known to technical men, once 
toluene has passed from the ranks of by-products 
to the dignity of a staple product. Moreover, the 
Motor appears to have overlooked the fact that it is 
open to us, but not to our enemies, to draw supplies 
of benzol or toluene from across the Atlantic. Even 
a more misleading statement in this scare-raising 
article is that, because German firms have erected 
many of the benzol recovery plants at English coke 
works, “ we are faced with the appalling fact ” that 
the benzol thereby obtained here from English coal 
in time of peace was taken by the Germans and the 
toluene contained in it used by them for making 
“T.N.T.” in’ preparation for this premeditated 
war. The real fact is by no means appalling, for 
the total quantity of benzol, toluol, &c., imported 
into Germany from Great Britain in recent years 
is negligible in face of the enormous German produc- 
tion and export of these materials. According to 
figures given by the Motor itself, the production of 
benzol in Germany immediately prior to the outbreak 
of war was at the rate of about 186,000 metric tons 
per annum. To this we may add that the published 
statistics of imports and exports show that in the 
year 1912 Germany imported from all countries only 
7372 metric tons of benzol, cumol, toluol, &c., but 
exported no less than 32,481 metric tons; while in 
1913 her imports had decreased to 6710 metric tons 
and her exports increased to 41,288 metric tons. 
In the light of these figures it is obvious that benzol- 
recovery plants in this country can have contributed 
nothing to the output of ‘“T.N.T.” in Germany in 
preparation for the war. The fact is, rather, that 
German firms, in erecting a large proportion of these 
plants, have helped materially to provide us with 
the wherewithal for the high-explosive bursting 
charges of the shells which we are using against the 
forces of their own country. 
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1915 War Edition. London : 
10s. net. 


Brassey's Naval Annual. 
William Clowes and Sons. 


TuHIs isavery different volume from those to which we 
have so long been accustomed. It is much smaller, 
but there was necessity for its being so. It is, and 
calls itself, a ‘“‘ War Edition.” It contains, on the 
one hand, nothing concerning the British and Allied 
Navies which has not seen light in official publications ; 
but, on the other hand, it gives a good deal of inform- 
ation regarding the situation and character of the 
navies of the enemy. In fact, it has achieved its 
object, which is to be of use to the British service and 
the British people, while in no way assisting the 
enemy. The war has brought about a further change, 
namely, in editorship. It will be remembered that 
the issues of 1912 and 1913 were edited by Viscount 
Hythe, who was assisted for the 1914 edition by Mr. 
John Leyland. Lord Hythe is, however, busily 
engaged in enrolling and training men for a reserve 
regiment of yeomanry, and his father has returned 
to the helm and has—to use the words of the preface 
—** gladly undertaken once more to superintend the 
publication of the Naval Annual.’’ Accordingly we 
find on the title page that the wo.k has been ‘* Con- 
ducted by Earl Brassey, G.C.B., D.C.L., and edited 
by John Leyland.” 

In composition the 1915 volume differs but little 
from the issue immediately preceding it, but, as well 
may be imagined, there are great changes in the 
subject matter. As usual, the work is divided into 
four parts. Chapter I. of Part I. is from the pen of 
Karl Brassey, and it deals with the causes and con- 
duct of the present war. It is a powerfully written 
article, which treats the subjects it discusses in 
masterly fashion. It passes in review the growth of 
German military influence, which, * from the Franco- 
German war onwards, has held the German people, 
as it were, in a vice,’ and has been “the curse of 
Germany and the scourge of Europe.” We have 


drawn for us a vivid picture of the ever-increasing 





jealousy of the British Empire, and of the birth anq 
growth of the desire to make Germany the great 
world power upon the ruins of that Empire. We are 
shown how that, in furtherance of her designs, (ey. 
many began systematically to create a navy and to 
bring her enormous army to the highest state of per- 
fection in order that when fully prepared she inight 
smite the enemy whose “‘ mere existence as an Enipire 
has become a continuous aggression’ to her. Karl 
Brassey quotes, as follows, from Mr. Joseph Choate’s 
introduction to the American edition of Professor 
Cramb’s lectures on England and Germany : The 
real cause [of the present war], as shown by 
Professor Cramb, is the intense hatred of Germany 
for England. . . Since the days of Frederick 
the Great, while England, largely by forces of 
arms, has been extending her imperial power all 


over the world, . . . Germany has remained 
cooped up within her narrow boundaries, with 
inadequate access to the sea and without room 


for her increasing population.”’ Earl Brassey evidently 
shares this view. So we are shown Germany, © ill 
served by her representatives abroad,” embarking 
on this terrible war. Her ambassador at Viena, 
we are reminded, ‘‘ was anxious for war. 
ambassador in Petrograd had reported that Russia 
would not mobilise. From London it was repor(ed 
that we were on the eve of civil war in Ireland. It 
was believed that South Africa was disaffected, that 
Australasia was ready to cut the painter, that India 
was seething with discontent.” What actually was 
the case and what really happened with regard to 
these British lands in different parts of the globe is 
then told, and we are reminded that * having receiy od 
the strong support of the Dominions beyond the sea, 
at the close of the War we must be prepared tor 
demands for a share in directing the foreign policy 
of the Empire.” 

And then Earl Brassey turns to our fleet. Of this, 
he says, it ‘“‘ has fulfilled its essential purpose. — It 
has preserved our shores from invasion. It has made 
it possible to send our Expeditionary Force across 
the Channel unchallenged, and to keep up the strengtl 
by continued reinforcement. The commerce of tlic 
enemy has been destroyed. A silent pressure has been 
maintained which must in time tell.” “ The country 
has,” he adds, ‘‘ responded well to the call of arms. 
The Navy has done nobly. . . The final result 
depends on the combined efforts of the Allied Powers, 
standing shoulder to shoulder, contending in a 
righteous cause. However long it may last, we do 
not doubt how the War will end.” 

Following on the opening chapter is a narrative 
of the naval events and incidents of the world war 
writen by Commander C. N. Robinson. It deals 
with the history of the struggle on the sea from the 
outb eak of hostilities to May 4th, and it forms a 
most excellent and lucid summary of what has taken 
place. It is succeeded by a detailed diary of the naval 
events of the war compiled by Mr. G. H. Hurford. 
The two following chapters, which are both written 
by Mr. John Leyland, deal respectively with * The 
Enemy Navies” and ‘‘ The United States Navy.” 
These are both, especially the first, of considerable 
interest. Finally, Part I. concludes with a postscript 
to Chapter I., written, as that chapter was, by Earl 
Brassey, and entitled ‘* Thoughts on the Present and 
the Future.” We will quote only one sentence from 
it. It is the keynote of the whole and is :—‘‘ Let us 
never again disarm.” 

Part II. contains, as before, lists of British anc 
foreign ships, warships and plans of warships. Part 
III. deals with enemy and neutral ordnance, and 
Par. IV. contains, as usual, official statements and 
papers, includinz the ofticial dispatches on the various 
naval engagements. 
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INVENTIONS AND THE WAR. 


On Friday afternoon last an extra-ordinary meeting 
was held by the Institution of Mechanical Engineers 
to consider the following motion by Mr. E. W. Petter, 
of Yeovil and London : 

“That, in view of Paragraph 3 (Sub-sections 
A and B) of the Institution’s memo andum of 
association, the highly technical character of 
the war and the dependence of the allied forces 
on the products of mechanical engineering, it 
is desirable that the Institution should in its 


corporate capacity endeavour to assist the 
country by making arrangements for receiving 
from its members particulars of inventions 


relating to apparatus likely to be of service in 
prosecuting the war, improving means of pro- 
duction, or otherwise, and considering, inspecting, 
reporting’ upon, and, where considered desirable, 
bringing the same to the notice of the Govern- 
ment.” 

Contrary to expectation the meeting was very 
well attended, the hall of the Institution of Civil 
Engineers, where it was held, being quite full. The 
President, Dr. Unwin, was in the chair and was 
supported by a large number of members of Council. 
It was evident that the importance of the meeting 
was appreciated by all classes of members, and the 
warm manner in which Mr. Petter’s excellent speech 
introducing his motion was received showed that the 
mover had the hearty sympathy of his audience, 
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Under these circumstances it may appear surprising 
that, after a sitting which occupied nearly two hours, 
the motion was rejected by a substantial majority, 
the votes on a show of hands being, we understood, 
u6 in favour and 94 against. This result was brought 
about at the meeting itself, for, save in the case of 
the Council and a few others, it is probable that the 
rreater number of the members had either assembled 
\ith an open mind or were disposed strongly toward 
the motion. Indeed, two or three speakers said they 
had come prepared to vote in its favour, but whilst 
their sympathies were still with Mr. Petter, their 
judgment was carried by the criticisms, and they felt 
obliged to vote against it. We desire to make these 
points perfectly clear to show that there was no 
prejudice and that the important question was settled 
purely on its merits. 

We do not propose to report the proceedings in 
detail, and it will be sufficient if we give here quite 
briefly the arguments which led to the rejection of 
ithe motion: Let us take first the official view as 
presented by the chairman and other members of 
Council. The matter had obviously been very care- 
fully considered and the Council was quite solid in its 
vote. It took the view that the Institution could 
not act in its corporate capacity in the way Mr. Petter 
proposed without saddling itself with responsibilities 
which it had no right to take. It would have to act 
through a committee, and it would bear the responsi- 
hility for whatever that committee decided. The 
Council was of the opinion that such a course was 
unwise. That was the substance of the official 
objection. It was very strongly supported in letters 
from Sir John Wolfe Barry and Mr. George Hughes. 
Captain Sankey and Sir Alfred Ewing, both members 
of Council, the former now on the staff at the War- 
office and the latter assisting at the Admiralty, 
adduced two very convincing arguments. It had been 
said in the debate that the War-office and Admiralty 
did not give proper attention to inventions brought 
before them. (They received, according to Mr. Petter, 
no less than 175 suggestions every day, and it was 
held that such a large number could not be properly 
considered by an already overworked staff. Captain 
Sankey informed the meeting that there was a 
permanent committee of experts at the War-office 
which considered all inventions carefully. But there 
were very few proposals indeed that could not be 
dismissed at once. Others were very carefully worked 
out and showed real engineering knowledge, but 
were destroyed by the lack of military science and 
acquaintance with the conditions. He cited as an 
example a scheme for destroying the enemy’s trenches, 
which was sound mechanically and had been elabor- 
ated even down to an estimate of the cost. The 
defect in the scheme was that the plant, or whatever 
we may call it, would take three years to make and 
erect and would then be fixed and immovable. It 
was, said Captain Sankey, to be expected that the 
Germans would have moved from their trenches 
hefore three years had elapsed! Sir Alfred Ewing 
explained that the Admiralty was also assisted by 
a committee of experts, some of the members being 
civilian engineers, which examined all suggestions 
and inventions b ought to its notice. These two 
statements had a marked effect upon the meeting, 
many members having, it appeared, — enter- 
teined the remarkable idea that no such _ bodies 
existed. They were the direct reply to assertions 
made in favour of the motion earlier in the afternoon, 
and it might almost be said that had they been made 
earlier, had the actual conditions at the War-office 
und Admiralty been explained in the first place, there 
would have be n no debate. The motion, it was made 
clear, proposed indeed to do what had already been 
dene, and to put upon an independent civil body, 
which from the nature of the case would lack the 
knowledge of certain important facts, responsibilities 
which were properly held by the military and naval 
authorities, who had, moreover, all the necessary 
technical, military, and naval knowledge to lead 
them to a right decision. 

Under the circumstances we felt no surprise that 
the vote led’to the rejection of Mr. Petter’s motion. 
If Mr. Petter feels disappointed by the result, and it 
is possible that his eyes were so opened by the debate 
that had he been free himself he would have voted 
against his own motion, he has the satisfaction of 
knowing that he not only raised a very great amount 
of interest, but that he succeeded in showing the 
War-oftice and Admiralty that the trained engineers 
of the kingdom will, if they are ever called upon to 
do so, give openly of their knowledge and experience 
for the successful prosecution of the war. 

We have left to the last some reference to other 
suggestions made by several speakers during the 
debate because they are really outside the motion. It 
was suggested that the Institution should offer to 
give its opinion and advice on matters connected 
with the production of war material in workshops. 
This was obviously a far more practicable suggestion 
than expressing an opinion on an invention, but it 
would have to be brought in under a new motion 
altogether. It is possible, however, that, since it 
will reach the ears of the authorities, the approach 
will be made from their side, which is more desirable 
than that it should be made by the Institution. If 
the Institution were asked to constitute a committee 
to conside 
accelerated by modifications of workshop practice 





how the manufacture of shell could be | 


it would, we have no doubt, be very willing to do so. 
It has all the knowledge that is required and numbers 
men amongst its members who could offer invaluable 
advice. One excellent suggestion was ind-ed made 
on Friday which we may hope will receive attention. 
It was proposed that all gauges and special tools for 
the production of shell should be prepared in a central 
factory and sent out to contractors ready for use. 
Under the present system manufacturers have to 
make their own gauges and special tools, and for such 
work many of them do not possess the special plant 
required. If such gauges and tools were made in a 
central factory, fitted out for their preparation, they 
could not only be turned out more satisfactorily and 
more rapidly, but contractors for the manufacture of 
projectile could get to work more quickly and with 
more certainty. The proposal was warmly applauded 
by an audience which held many men engaged in the 
production of munitions of war, and we may trust 
that it will be brought to the notice of the Minister 
for Munitions, who, if we mistake not, will not be slow 
to see its practical value. 








OBITUARY. 


SIR NATHANIEL BARNABY. 


WE have to record with sincere regret the death of 
Sir Nathaniel Barnaby, which took place on Tuesday 
last at his house in Lewisham. Sir Nathaniel was 
born at Chatham in 1829, and he had therefore 
attained the advanced age of eighty-six years at the 
time of his death. He was one of the few remaining 
links connecting the old Navy with the new; the 
wooden ships of the line and frigates with the modern 
super-dreadnoughts and battle-cruisers; and with 
these transformations, especially in their early stages, 
he had much to do. His family had been connected 
with naval shipbuilding for generations, and _ his 
father held a position in the shipbuilding department 
of Chatham and Sheerness dockysrds. Born and 





SIR NATHANIEL BARNABY 


bred in the very midst of naval constructional 
activity, it is hardly to be wondered at that Barnaby 
should himself have developed into a naval con- 
structor, though it is possible that he may not have 
had any great personal say in the choice of a profes- 
sion, since when only fourteen years old—boys left 
school early in those days—-he was made a ship- 
wright apprentice at Sheerness. Five years later he 
competed for and obtained an Admiralty scholarship 
which necessitated his transference to Portsmouth, 
in the Naval School at which he distinguished him- 
self. In 1852—that is to say, when he was twenty- 
three years of age—he became a draughtsman at 
Woolwich Dockyard, and there his abilities attracted 
such notice that he was very soon given responsible 
work. When only twenty-five he was put in charge 
of the construction of the Viper and Wrangler, screw 
dispatch and gun vessels, which were being built in 
a Thames yard, and very shortly afterwards he was 
called to the Admiralty, where he continued for the 
remainder of his professional career, which lasted 
for thirty years and was only interrupted in 1885 by 
ill-health. 

Barnaby’s first position at the Admiralty was 
that of draughtsman in the constructive department, 
the office of which was then at Somerset House. 
Those were stirring times. The year was 1855, The 





Crimean struggle was at its height. Every effort 
was being put forward to increase the efficiency of 
the Navy. But what a different Navy from that of 
to-day! The ships as regarded their hulls were prac- 
tically as they had been in Nelson’s days, though the 
guns were a bit bigger and shells were used, but the 
vessels themselves were still made of wood. Armour- 
ing, though it was employed for floating batteries 
designed specially for attacking the forts of Sebastopol, 
was not used for our men-of-war till some years later. 
The first seagoing ironclad ship, the Warrior, was, in 
fact, launched at the end of 1860. Between 1855 
and 1863, however, great changes were brought 
about. Steam power was introduced in warships, 
but only, at first, as an auxiliary to sails. The size 
and forms of the ships themselves were much modified. 
The turret ship was introduced. The armouring of 
the wooden vessels had been undertaken, while 
later still the hulls were made of iron. The use of 
mild steel for hulls was not adopted, however, 
till 1875, twenty years after Barnaby went to the 
Admiralty. In the meanwhile there had been 
continuous advances, not only in the direction of 
armouring, but also in that of propulsive power and 
speed, and in the evolution of all these developments 
Barnaby bore an increasing part. 

Shortly after the retirement in 1863 of Mr. Isaac 
Watts from the post of Chief Constructor, with the 
consequent appointment to that office of Mr.— 
afterwards Sir—Edward Reed, Barnaby was, with 
two others, made an Assistant Naval Constructor. 
Each year, thereafter, showed further advances in 
naval construction, and each year the responsibilities 
of those at the Admiralty increased. After seven 
years of heavy work, Sir Edward Reed tendered his 
resignation. Whether or not it was with the idea of 
not again having the whole responsibility of naval 
construction on the shoulders of one man, who might 
be incapacitated by ill-health or other causes, the 
fact remains that another Chief Constructor was not 
immediately appointed. His place was taken by a 
board of four, composed of those who had been Sir 
Edward’s chief assistants during his term of office 
and who had been trained in the same school as he 
had. Barnaby was made temporary president of 
this board or committee, the secretary being the late 
Mr.—afterwards Sir — William White. The experi- 
ment was not, apparently, a very great success. 
Sir William White, in speaking of it in after years, 
said that during the life of the Committee there was 
‘“‘a practical paralysis in British warship building.” 
It lasted only two years, and Barnaby was then put 
in charge at the Admiralty with the title of Chief 
Naval Architect. It was during his period of control 
that the first all-steel ships, the Mercury and Iris, 
were laid down. That was, as we have said, in 1875. 
In the same year Barnaby’s title was altered to 
Director of Naval Construction. 

One of the most famous vessels built from Barnaby’s 
plans and completed in the first years of his 
administration was the Inflexible, which he designed 
to carry four 80-ton guns in two revolving turrets. 
When laid down it was intended that the armour 
of this ship should be 24in. thick, but during the 
time she was being built compound armour was 
introduced, which permitted the thickness of the 
turret armour to be reduced to 16in. Nevertheless, 
the total weight of armour carried was 3155 tons. 
The displacertent of the Inflexible was 11,800 tons. 
She was 320ft. long, had a beam of 75ft. and a speed 
when in service of about 14 knots, this being obtained 
with a horse-power of 8000. This vessel was followed 
by the Alexandra, completed in 1877; the North- 
ampton, completed in 1878; the Ajax and Agamem- 
non, laid down in 1876 ; the Colossus and Edinburgh, 
begun in 1879; the Nelson, completed in 1880 ; 
the Conqueror, completed in 1882; the Collingwood, 
begun in 1882 and completed in 1886; the Im- 
périeuse and Warspite, completed in 1886; and the 
Rodney and Howe, completed in 1887. To Mr. 
Barnaby are also to be attributed the designs of the 
Anson, Aurora, Australia, Benbow, Camperdown, 
Galatea, Immortalité, Narcissus, Orlando, Sans 
Pareil, Undaunted, &c., all of which were completed 
after his resignation. To discuss the variations in 
construction, design and armament of the vessels 
built during Mr. Barnaby’s régime is impossible in a 
note of this kind, but it is interesting to study them. 
One point may be mentioned, and that was the pro- 
vision of protection for the vital parts of vessels of 
the cruiser type, by means of thick steel protective 
decks. 

On his retirement from the Admiralty, Sir Nathaniel 
was created Knight Commander of the Bath. He was 
for a short period consulting naval architect to what 
has now become the Barrow works of Vickers 
Limited. Sir Nathaniel was the last surviving 
founder of the Institution of Naval Architects, of 
which body he was eventually made Honorary Vice- 
President, and at the meetings of which he was a 
constant attendant until a comparatively recent 
date. He was the author of many publications, 
among which may be mentioned the article on ship- 
building in the ninth edition of the ** Encyclopedia 
Britannica.” He was also a frequent contributor of 
papers to the Institution of Naval Architects. 
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PLEXIBLE COUPLING. 


WE illustrate herewith a flexible coupling of a new form 


which has been supplied to John Brown and Co., Limited, 
by Boving and Co., Limited, of Old Broad-street. The 

















PLEXIBLE COUPLING 


general construction of this device will be most readily 
understood from the reproduction of a photograph, but 
details are shown by the drawing. The particular coupling 
illustrated is designed to transmit 2000 horse-power, and 
the overall diameter is 4ft. The parts consist of two 
similar discs provided with teeth on their opposing faces, 
two helical springs each equal in length to half the cireum- 
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2000-H.P. FLEXIBLE COUPLING 


ference of the coupling, and a cover ring. The teeth 


engage with the spires of the spring, so that when one disc | 


rotates relatively to the other, the spring is compressed 
spire by spire, if one may so put it. 
arrangement is to split the load up into a large number of 


small parts, with the consequence that if the pressure be | 


suddenly relieved the spring does not jump back beyond 
the mark as a long and strong spring does under similar 
cireumstances.. We are informed, indeed, that when the 





= Slots For Right handed 


The result of this | 


| paths through the armature, which is parallel wound. 
The choice of a suitable speed and number of poles limits 
the volts per bar to a reasonable figure. To overcome 
the action of centrifugal force with a large factor of safety 
the armature windings are secured in the slots by fibre 
wedges and are held in position at the ends by steel wire 
bands. 

An example of a machine designed on these lines is to 
be found in the power station of the Nuneaton Corporation, 
where Mr. Cameron Gibson, the borough electrical engi- 
| neer, has recently installed a 750-kilowatt B.T.H. con- 
| tinuous-current geared set. It consists of a standard 
B.T.H. Curtis turbine running at 3250 revolutions per 
minute, and driving a shunt-wound multipolar generator 
at 600 revolutions per minute with a normal output of 
1500 ampéres at from 470 to 500 volts and an overload 
capacity of 25 per cent. for two hours and 50 per cent. 
momentarily. The power is transmitted from the turbine 
to the generator through double helical reduction gearing 
constructed by the British Thomson-Houston Company. 
The pinion shaft is connected to the turbine by a flexible 
claw coupling, which allows the pinions to take up their 

: ig ee correct axial position without transmitting any thrust to 
together with the rapid increase of core loss, friction and | 4h, turbine. The slow-speed shaft is connected to the 
windage at high speed combine to reduce the efficiency. | .mature by a fixed coupling bolted directly to the spider. 
The compensated field construction also considerably | There is no bearing between the gearing and generator, 
increases the cost of a machine and the time required to but a portion of the armature weight is taken by the gear 
build it. On account of these difficulties comparatively | .0.. hearin The gears are completely eaiticded "shtick 
few continuous-current turbo-generator sets have been oiltight oe aan aie Sehetuanale by the oil pressure 
built, and most of those now in use are quite small | ..tem of the turbine, the oil under pressure also being 
machines in comparison with turbo-alternators. used for lubricating the turbine bearings and for operating 

Within the last few years, however, the art of gear | the governor gear on the B.T.H. principle. Before the 
cutting has advanced rapidly, and it is claimed that | machine left the makers’ works it was thoroughly tested 
geared turbo-generator sets can now be built for prac- | at various loads up to 25 per cent. overload, and having 
tically any capacity, and to compare in cost, efficiency, | satisfied all guarantees it was erected on site and put on 
reliability and floor space with other turbo equip- | Joad in January of this year. Ever since it has operated 
ments or reciprocating steam engine sets. The gear- | satisfactorily in every way, thus showing that with the 
driven generator is built on normal lines and calls for 


A eral u ‘ . introduction -of modern gearing the efficiency of a high- 
little description. Bzing designed to run at a fairly | speed turbine can be combined with the reliability of a 
high speed so as to keep the cost of the gearing and gene- 


€ 3 f 2 moderate-speed generator. 
rator as low as possible, the design of details require One of our illustrations shows the set complete and the 
careful attention. As the frequency of the armature 


© © : other the machine with the top of the gear case removed. 
currents before commutation is from 40 to 60 cycles per 


CONTINUOUS CURRENT TURBO- 
GENERATOR. 


THE continuous-current dynamo is - essentially a 
| moderate-speed machine and does not lend itself readily 
to slow speeds or to the extra high speeds of steam turbines. 
| Slow speeds involve a large number of conductors, 
|@ winding with several turns per coil, a poor space | 
| factor, a large cost and low efficiency.. At moderate 
| speeds such as those at which so-called high-speed engines 

and motor generators work conditions improve, and 
comparatively cheap and efficient machines can be de- 
signed without difficulty. At the high speeds of steam 
turbines mechanical difficulties arise in the construction | 
of the commutator, in securing the armature windings, 
and in arranging that the running speed shall not be near 
the critical speed of the shaft. Electrical difficulties 
| arise on account of the high reactance voltage of the coils 
undergoing commutation and the high voltage per com- 
mutator segment. To ensure satisfactory operation a 
laminated field structure with compensating -windings | 
is usually employed, and the consequent excitation losses, 
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THE ORIGIN OF THE EMERY WHEEL. 
(From a Correspondent.) 


THERE are few people, even among those who use it 
most, who have any idea of where the emery wheel was 
first used. By many it is supposed to have originated in 
some country in Europe as a development of the wooden 
wheel faced with leather, glued, and rolled in a bath of 
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NATIVE INDIAN BMERY WHEEL 


dry emery of the required grade that did duty among 
cutlers and others for generations. But long before it 
was seen in European workshops it was familiar in India, 
being apparently one of a few of the indigenous relics of a 
remote inventive age that has left no trace except a few 
devices so useful that they could not be forgotten. Among 
these may be reckoned the Mot, a leather bag used to haul 
water from wells with the aid of draught bullocks. The 
Taki, a small water turbine on a vertical axis with a corn 


second, thin laminations are employed with a view to 
reducing the core loss. . 

The air gap is also made larger than the air gap on a 
slow-speed machine, thus reducing the distortion of the 
| main flux. The commutating poles are designed so that 
| over the whole working range from no load to the guaran- 
| teed overload, the commutating flux is practically propor- 
| tional to the load on the machine. The commutating 
pole air gap is adjusted on test to neutralise exactly the 
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coupling is used on a very fluctuating load, such as rolling 
mills, small cyclic variations are damped out, and the 
effort diagram of the driven side of the coupling is slightly 
flatter than on the driving side, but is of the same area. 
The construction and nature of the coupling is so obvious 
that we need say no more by way of description, but we 
may add that it is very suitable for high speeds, and is 
being used on large Marconi motor generator sets at 
1850 revolutions per minute. 








750-K.W. GEAR DRIVEN TURBO GENERATOR AT NUNEATON 


reactance voltage of the coils undergoing commutation. | mill about 18in. in diameter at the upper end. The 
Other features which promote satisfactory commutation | turbine is driven by water falling about 6ft. to 10ft. down 
and eliminate mechanical troubles are a substantial brush’| a wooden open spout. It may be erected in the hill 
yoke supported from the frame of the machine, brush | districts for 10 rupees or 16s. 8d., and it furnishes a living 
springs designed to prevent brush chattering, and a care- | to the owner who grinds for his neighbours but has never 
fully-balanced armature. By the use of graphite brushes | thought of using the upper stone for sharpening a knife. 
| commutator losses are reduced to a minimum; and the| The emery wheel as shown in the illustration is found 
wear on the commutator is said to be infinitesimal. Equal- | all over India, it consists of a disc of wood dressed on the 
iser rings fixed in an accessible position at the back of | edge with pounded garnets in a matrix of shellac. The 
the armature prevent unbalanced magnetic pulls and | disc is driven on to a wooden arbor having an iron peg at 


equalise the distribution of the load between several | each end resting in uprights. It is a near relative of the 
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Indian dead centre lathe that is driven in just the same 
way, and both are carried about the country by wandering 
gypsies. Impure garnets unfit for cutting are to be had 
for the gathering, so the whole machine, including the bit 
of old leather rein used for driving, is of native origin and 
manufacture. Larger wheels up to 30in. in diameter, 
gaily varnished and decorated with brass nails, are found 
in cutlers’ shops in the bazaars, but all are driven in the 
same way, requiring two persons to operate the wheel. 
It is probable that when this wheel was invented belt and 
cord transmission and continuous rotary motion were 
unknown, but while the Indian grinder sticks to his saran 
the strolling knife and scissors’ grinder from distant Cabul 
has a very good imitation of the well-known wheel of the 
English vagrant immortalised by Canning :— 
“*Needy knife grinder whither are thou going? 

Cold grows the wind, thy hat has got a hole in’t, 

Likewise thy breeches.” 

His machine is very neatly built and less than half the | 
weight of the English pattern, so that he carries it on his 
back. The crank, attached by a string to the treadle, is 
S-shaped like that of a barrel organ, because he believes 
it has a greater leverage than a straight one. His wheel 
is generally of stone and he delights in showing its cutting | 
power by sending a shower of sparks off a razor blade, 
unconsciously destroying its temper. What is most 


and Austria since the war began, while overlooking the 
sad truth that the working classes have still to be educated 
in economical methods of work. Without this no satis- 
factory results are possible. 








AUTOMATIC COMPENSATION WATER VALVE. 





In connection with private waterworks Acts it is now 
the custom of Parliament to specify that compensation 
water must be discharged into the streams during certain 
hours of the day, in order that mills and factories may have 
the benefit of a full supply during their working hours. 
This custom is rigidly enforced in the counties Lanca- 
| shire and Yorkshire. Until recently the compensation 
water discharged from the Greenfield Valley Works, 
belonging to the Ashton-under-Lyne, Stalybridge and 
Dukinfield Waterworks Joint Committee, was turned 
on and off by the men in charge of the reservoir works. 





| With a view to dispensing with this manual labour, Mr. 


Fred J. Dixon, M. Inst. C.E., the engineer to the Water 
Board, has introduced a simple apparatus whereby the 


water is automatically turned on and off at the hours | 
stipulated in the private Acts. This apparatus is designed | 


| supplies the compensation water is 30 lb. per square inch 
| when closed. There is a high-pressure main near, with a 
| pressure of about 80 Ib. per square inch, and this furnishes 
' the power to operate the apparatus which we are now 
| about to describe. 
| The compensation valve consists of a seating ring of 
| 16in. clear aperture, bolted to the existing bell-mouth, 
above which is carried on four pillars a hydraulic cylinder 
of 15in. bore which raises or lowers the mushroom valve— 
shown in Fig. 3. The chief feature in this part of the 
| apparatus is the seating of the valve. The lip is of gun- 
metal, the edge of which is spherical, as shown in the 
| section, while the upper seating surface is a true coue. 
| The mushroom valve is carried loosely by the piston-rod, 
| which delivers its pressure on a ball end. By this arrange- 
ment of the seatings no guide is necessary, the valve 
closing perfectly tight in any position. The total pressure 
to close against is over 6000 lb., and the force exerted 
by the hydraulic cylinder may reach 14,0001lb. The 
| cylinder is thickly lagged as a protection from frost. The 
valve is controlled by the small clockwork mechanism— 
shown in Figs. 1 and 2—from a distance of about 200 yards. 
Here, again, the pressure from the high-pressure main 
has been called upon to do the heavy work. The pressure 
water is admitted through a jin. copper pipe at P to the 
four-way valve, which directs the pressure water through 


























Fig. 1—CLOCKWORK MECHANISM OF COMPENSATION WATER VALVE 


remarkable about the Indian and his saran is that it bears 
no sign of progress; it is stripped to its very elements 
until nothing further could be taken away without dis- 
abling it, and so it has existed for ages. The modern 
emery wheel of European or American manufacture 
makes slow progress in India. The user rarely buys a 
tool for dressing it when worn irregularly, and it is no 
unusual sight to see one running as much as fin. to jin. 
out of truth. The speed has, of course, to be much re- | 
duced to render this possible. The wheel is run dry to 
the detriment of the temper of the tools ground upon it. 
The writer recently visited an important technical school 
where dry emery wheels were used for tool sharpening. 
Every chisel and blade that he examined had unmistakable 
signs of overheating by which the temper had been affected. 
These disorders are to be seen in factories working on a 
considerable scale.* Polishing wheels must of necessity 
be kept in balance in order to do their duty so they obtain 
reasonable attention. The emery band or belt seems to 
be unknown in India, and all work upon irregularly 
rounded surfaces is done by hand, with file and emery cloth, 
up to the process of buffing. As brass cocks, surgical 
instruments, and other irregularly shaped articles are 
made in the country the loss of time and labour is con- 
siderable. An Indian workshop will use a grindstone 
until it is neither round nor square and both sides and 
edge are useless, but no individual workman would attempt 
to repair it. ‘‘ It is a mason’s job,” the men say, and they 
go back, if they can, to the flat slab of stone their fathers 
used. This indifference is typical of the Indian, and when 
he is offered any new means by which work may be ex- 
pedited he will generally reply that it will deprive his 
brethren of employment. While in other countries every 
effort is used to obtain the maximum result per man, in 
India the work is overloaded with workers to the detriment 
of profit, and as the worker pays a commission to the 
labour contractor or foreman it is the interest of the latter 
to engage as many as possible. 

Indian newspapers are busy with schemes of industrial 
expansion by means of which the country is to provide 
itself with the goods that no longer arrive from Germany 





* It is not at all unusual to run small emery wheels dry. If they are 
run at a high speed with a light touch, and a little care is taken, tools of 
moderate body do not overheat.—Ep. Tur E. 





to fulfil the following requirements :—A supply of water 
is to be delivered daily from an existing bell-mouth on 
a l5in. main, which discharges into the compensation 
basin. It is required to open the bell-mouth automatically 
at 5 a.m. and close it at 5 p.m. each day except Saturday 
and Sunday. On Saturday the valve is opened at 5 a.m. 





Tee Enoivece 


Fig. 3—SECTION OF COMPENSATING VALVE 





and is closed at noon. On Sunday it remains closed, | 
opening again on Monday at 5 a.m. It is also required | 
that the period during. which the valve remains open | 
may be shortened from twelve hours to any period not | 
less than six hours. The pressure in the 15in. main which 








Fig. 2—VALVE AND OPERATING MECHANISM 


A or B to the top or bottom of the large hydraulic cylinder. 
The opposite sides open the exhaust and allow the water 
from the top or bottom of the cylinder to escape by an 
outlet at W. From the pipes A and B-two branch con- 
nections are led to a small hydraulic cylinder of 2in. bore, 
the cover of which is seen at C. The function of this 
cylinder is to raise the tumbling weight F, setting it at a 
tilt against the notched plate S. Let us follow the con- 
trolling mechanism through from this point. The plate 
S, which we will call the ‘.A.M.”’ plate, is faced by a 
similar one which we will call the ‘“‘ P.M.” plate. Both 
are rigidly fixed to the same spindle and revolved by the 
clock once in a week. In the illustration, the falling weight 
is shown resting against the side of the A.M. plate. ‘This 
will be turned by the clock until one of the notches arrives 
at the point 8S, which allows the detent pin and arm of the 
falling weight to pass through. The weight in failing 
catches the tappet lever T, thereby turning the valve 
which reverses the pressure in both cylinders. Owing to 
the pressure in the small cylinder, the rack R will be caused 
to descend, the weight will be lifted by the lifter L back 
through the notch through which it has just fallen a 
little beyond the central position, where it is arrested by 
the P.M. plate, and there remains until the time arrives 
for the whole cycle to be reversed, and the large vaive 
closed. The only attention needed is to wind the clock 
once a week. To alter the period of opening the A.M. 
plate is revolved on the P.M. plate by means of a tangent 
screw, an index indicating the period. 

The whole apparatus has been made and supplied by 
the firm of George Kent, Limited, High Holborn, London. 








A RAILWAY COMMISSIONER'S TOUR. 





Tue practice of the various Australian Governments 
to send their Railway Commissioners from time to time 
to tour Europe, the United Kingdom, the United States, 
and Canada is one to be much commended. Indian railway 
officials get home on leave and then learn what is new, 
and the heads of departments on British railways frequently 
visit the United States. It is true that we and the other 
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technical papers published here and in America tell the 
residents abroad what is doing of interest, but we cannot 
possibly put ourselves fully in the other man’s place and 
see with our eyes and hear with our ears just exactly as 
he would see or hear. Personal inspection and investiga- 
tion is the best. The wisdom of the Queensland Govern- 
ment in sending its Railway Commissioner, Mr. Charles 
Evans, on such a tour is amply revealed in the excellent 
report presented by that gentleman. Mr. Evans visited 
Europe, England, and the United States last year. He 
investigated on the spot the use of rail motors, electrifica- 
tion of railways, automatic and power signalling, the 
collection of parcels and goods, the handling of fruit and 
vegetables, grain, frozen meat, coal, live stock, &c., the 
use of steel cars, &c. Mr. Evans’ report contains valuable 
comments on these matters, and not a little information 
as to costs, &c. Our only regret is that the outbreak of 
war prevented a wider inspection of British railways, but 
when this calamity occurred Mr. Evans felt that he could 
no longer make any demands on the time of the responsible 
officers. He consequently failed, for instance, to see the 
electrification on the Lancashire and Yorkshire Railway, 
and he apparently saw nothing on the London and North- 
Western, Midland, and North-Eastern. One thing he 
saw in Italy must have been especially gratifying. We 
mentioned in THE ENGINEER of November 8th, 1912, that 
-Mr. Evans was paying considerable attention to reducing 
the dead weight in rolling stock, and it must have been a 
pleasure to him to see what had been done in Italy in the 
same direction. Incidentally, Mr. Evans in his tour used 
every opportunity to arouse public interest in Australia, 
and Queensland in particular, and we agree with him in 
his view that his service in the direction of advertising 
the State will not be lost. Copies of the report, price 
3s. 9d., can be obtained from Mr. A. J. Cumming, Govern- 
ment Printer, Brisbane, Queensland. 








THE INSTITUTION OF MINING ENGINEERS. 


\ GENERAL meeting of the Institution of Mining Engi- 
neers was held in London on Thursday, June 10th. In 
the absence of the Duke of Northumberland, whom it 
was anticipated would have opened the meeting, the 
Acting President, Mr. H. C. Peake, of Walsall, took the 
chair. In opening the proceedings, the chairman called 
attention to the fact the Institution medal for the year had 
been awarded to Dr. J. S. Haldane, and that the presenta- 
tion would take place at the annual general meeting in 
Leeds in September. Dr. Haldane’s position in the 
scientific world, he said, was well known, especially in 
connection with gases in coal mines. Recently also Dr. 
Haldane had done splendid work in providing an antidote 
for the German gases which were being used in France. 
The Chairman, then explained that 242 member of the Insti- 
tution had gone to the front, of whom, unfortunately, nine 
had lost their lives and a large number had been wounded. 

The first of the two papers to be presented to the meeting 
was one on ‘‘ American Coal Dust Experiments,’ by Mr. 
George 8. Rice. The paper chiefly dealt with explosion 
experiments carried out by the newly-formed Bureau 
of Mines with an experimental mine opened out at Bruceton 
—which is a small drift mine in the Pittsburg coal bed. 
The seam was selected on account of the dust being very 
inflammable. A drift mine rather than a shaft mine was 
decided upon for reasons of expense. A main containing 
natural gas runs near to*the entrance of the mine, and 
from it a supply of gas can be obtained. The gas is of 
fairly constant composition, viz., about 83 per cent. 
methane, 16 per cent. ethane and heavier hydrocarbons, 
and | per cent. nitrogen. It is slightly more inflammable 
than methane. The seam in the mine is about 5}ft. 
thick, with a few thin partings of shale. Immediately 
above the coal is 6in. to 12in. of “* draw slate ”’ or clay ; 
above the “draw slate” is 2ft. of shaly roof coal, and 
above that a grey or blue shale. At first the method 
of ignition was by shots fired at the coal face, the shot 
holes being lined with pipes to ensure a blown-out shot. 
As this method led to irregularities, shots from a cannon 
were subsequently used. “The cannon is a steel cylinder 
with a bore measuring 20in. by 2}in., expanded at the 
back. The charges consist of 4 ib. of black powder 
lightly rammed with clay stemming. The coal dust 
used in most of the tests gave the following average 
screening tests :—99.6 per cent. passed through a 100- 
mesh screen, 89.4 per cent. through a 200 screen, and 
80.5 per cent. through a 240 sereen. As part of the 
floor of the mine was damp, the whole of the dust could 
not be placed on the floor, and the most satisfactory 
results were obtained when cross shelves 10ft. apart and 
close to the roof were tried. The conditions of testing 
were naturally somewhat different from those obtained 
in most surface testing galleries, the chief difference 
being the existence of a complete air circuit. In this 
respect the conditions approximated those of the British 
coal dust tests, in which the explosion could be propagated 
in two directions. 

The most important part of the paper, of course, is 
that dealing with methods of preventing coal dust explo- 
sions, and, as will be seen from the discussion, there are 
strong doubts as to whether the results obtained at the 
Bruceton mine have practical application in this country. 
The author points out that moistening the air current is 
in itself no value as a direct means of preventing an 
explosion, but if the air be saturated and the walls, roof, 
floor and dust become wet by condensation of the moisture, 
good results are obtained. Exhaust steam jets in the 
intake most easily saturate the air. Watering by sprinklers 
is extremely inefficient, but sprays of water forced under 
pressure against the roof, sides and walls are quite effective, 
as is the systematic and constant application of water 
by means of a hose pipe. A most interesting discovery 
is that fine shale or limestone dust mixed with coal dust 
assists materially in the wetting of coal dust; hence 
any system of watering would be rendered much 
more efficient if the coal dust were mixed with shale or 
limestone dust. No coal dust explosion has occurred in 


American mines where there has been continuous and 
thorough moistening of the air by steam jets, supplemented 
in extensive mines by watering. 

Tests made with dustless zones confirm their futility to 
stop or even check an explosion. 


The efficacy of stone 





dust as a preventive of coal dust explosions has been fully 
confirmed by the experiments in the Bruceton mine, 
although the proportion of shale dust to Pittsburg coal 
dust is greater than that found necessary in the Eskmeals 
gallery. Experiments in the mine have also shown that 
Pennsylvanian anthracite dust, in which the ratio of volatile 
matter to fixed carbon is less than 7 to 93, does not ignite 
even when considerable quantities of firedamp are present. 
There is, however, a coal in one of the anthracite basins 
in which the ratio of volatile matter to fixed carbon is 
10 to 90. When no firedamp is present, the dust will not 
explode, but in the presence of 1 per cent. of firedamp it 
explodes feebly, whilst with 3.2 per cent. of firedamp 
it explodes even when mixed with 30 per cent. of shale 
dust. It has been decided to conduct a series of tests 
on typical coals with different mixtures of shale dusts 
and different percentages of firedamp. 

The experiments on the explosibility limits of coal dust 
and dust mixtures are not complete; but they have 
gone sufficiently far to indicate some important features. 
The results confirm the great influence that -the ratio 
of volatile combustion matter to total combustible matter 
has on the relative explosibility of a dust. With regard 
to ignition from the cannon without gas, the Pittsburg 
coal will not ignite when mixed with 60 per cent. of shale 
dust, equivalent to a total ash content of 62 per cent. 
Coal from the Beckley seam will not ignite when mixed 
with 40 per cent., and the semi-anthracite tested will 
not ignite even when unmixed with shale. With 1 per 
cent. of gas in the atmosphere the percentage of shale 
dust must be raised to 70 per cent. with Pittsburg coal, to 
50 per cent. with Beckley coal, and to 40 per cent. with 
Kittaning dust. The semi-anthracite dust will just 
ignite. With 2 per cent. of gas, the upper limit for Pitts- 
burg coal has not been determined. With 2.3 per cent. 
of gas, a 60 per cent. mixture of Beckley coal will ignite ; 
a 70 per cent. mixture will not. In propagation tests, 
Pittsburg coal will ignite with 70 per cent. of shale dust 
present, but not with 75 per cent. Neither Beckley dust 
nor lower Kittaning dust will ignite with 50 per cent. of 
shale dust present. When gas is present, the propagation 
limit is considerably raised ; for example, with 3 per cent. 
of natural gas present. Pittsburg dust with 80 per cent. 
of shale dust propagated the explosion, as did also the 
semi-anthracite dust mixed with 30 per cent. of shale dust. 

Opening the discussion, Professor Henry Louis said 
he was particularly struck by the statement in the paper 
that an explosion starting at the face was able to produce 
the movement of heavy bodies such as coal tubs in opposite 
directions. In investigating colliery accidents it had 
been quite usual, if evidence was found, of strong violence 
in-bye and out-bye in opposite directions, to assume 
that the source of explosion lay between these two points. 
Mr. Rice’s experiments, however, showed that this was 
not necessarily true. 

Dr. J. S. Haldane, F.R.S., said the most remarkable 
thing in the paper was first of all that apparently it should 
be necessary to have 60 per cent. of shale dust to render 
Pittsburg coal dust unexplosive. That was a higher 
percentage of dust than the Eskmeals experiment gave, 
and it seemed very important to test that percentage with 
a number of different kinds of coal. The Eskmeals 
experiments were nearly all done with Silkstone dust, and 
there might be some worse than Silkstone. The second 
point which puzzled him very much was with regard to 
the results with gas. Apparently with a mixture of 
Silkstone dust and Pittsburg dust which was just not 
explosive, the explosive limit was raised very considerably 
by the addition of gas, whereas with a small proportion 
of gas, say, 1 or 2 per cent., the Eskmeals experiments 
gave very distinctly and definitely opposite results, viz., 
that the addition of a very small proportion of gas made 
practically no difference to the explosive limit. It was 
possibléthat the difference was due to the fact that in the 
American experiments they were using not pit gas but 
what was called natural gas. At Eskmeals, when lighting 
gas was used instead of pit gas, a different result from 
that obtained with real pit gas resulted, but lighting gas 
differed more from ordinary pit gas than the American 
natural gas differed from ordinary pit gas. He confessed 
that all he had seen and knew made him quite confident 
that the 50 per cent. limit recommended by the Eskmeals 
Committee, and considered to be a safe limit, was a safe 
limit in this country at any rate, but more experiments 
were needed. , 

Mr. J. T. Winmill (Doncaster) agreed with Dr. Haldane 
that there was considerable discrepancy between the 
results obtained in the American experiments and those 
on English coal dust at Eskmeals. The point, however, 
at which they disagreed was not easy to determine. He 
did not think Dr. Haldane’s reason, viz., the difference 
between the gas used in America and at Eskmeals was 
very reasonable, because in the | per cent. of gas used in 
the ignition tests there would only be a minute proportion 
of methane, whereas the figures quoted in the paper took 
almost pure methane. There was either a very striking 
difference in the coals or there was one other possibility, 
viz., there might be a big difference in the shale dust. 

Sir Arthur Markham pointed out that the experiments 
carried out after the Senghenydd disaster showed exactly 
the opposite results to those given in the American 
results, and if the Senghenydd tests were to be regarded 
as accurate then the whole of this paper was valueless 
from the practical standpoint of mining. The mining 
industry in this country would shortly be asked by 
legislation to have compulsory stone-dusting in all mines, 
but if the writer of the paper was correct, then when any 
gas was present, the effect was that the whole benefit 
of stone-dusting was lost. The American experiments 
showed that with Pittsburg dust and 60 per cent. of shale 
there was no ignition, and that with 3 per cent. of gas 
the mixture would not ignite under 80 per cent. of shale 
dust. These tests were absolutely contradicted by every 
single test made at Eskmeals for years past. It would 
have to be decided whether all our tests were wrong or 
whether the American tests were wrong. 

Sir William Garforth said that stone dusting was the 
simplest and should be the commonest way of dealing 
with the matter. To keep 20 miles of road stone dusted, 
13 miles of which was kept stone dusted in a very efficient 
state, had cost them last year only £150, and this year 
only £90. - 

Mr. J. W. Fryar thought the value of stone dusting 
was pointed to by the fact that in the Nottinghamshire 





coalfield, with 43 per cent. of natural stone dust, there had 
never been an explosion. 

Mr. H. W. G. Halbaum wrote that the paper demon- 
strated the practical utility of the principle that the 
air current itself was the best selector of dust, and the 
success of the plant proved conclusively that it was 
sufficient to break up the mass by a purely hammer-like 
action, leaving the air current itself to select the fine dust 
required. The principle of the automatic selection of 
dust by the air current was evidently capable of extension 
to the case of stone dust as well as to the case of coal dust. 
He thought that Mr. Rice had carried the stone dust 
argument another distinct step forward—first, by again 
insisting that watering of coal dust by ordinary means 
could never be efficient, and, secondly, by pointing out 
the hygroscopic capacity of stone dust, especially lime- 
stone. Sir William Garforth would find that to be an 
additional weapon in his armoury, and one that would 
have an immense power with thinking men. The hygro- 
scopic capacity of stone dust had not occurred to most of 
them, although it certainly ought to have done so. 

Dr. R. V. Wheeler (Home-office Experimental Station, 
Eskmeals) wrote that irregularities in the surface of the 
walls of the gallery had been shown by the experiments 
at Altofts to have a great influence on the character of 
coal dust explosions. The great force developed in the 
Altofts gallery when it was set with props and bars was 
remarkable when compared with the slowly-moving 
inflammation produced when the gallery was clear of all 
obstruction, whilst the effect of constricting rings, which 
reduced the diameter of the gallery by Ift. at but two 
or three points a hundred feet apart, was startling. It 
was to be feared that the many irregularities of surface 
that existed in the Bruceton experimental mine would so 
complicate the records—of pressure, for example—as to 
render them unintelligible. 

The second paper was ‘“ Boring and Drilling on Oil- 
fields,’ by Dr. Dvorkovitz. 

The author of this paper, who was not able to be present, 
having been called away to Russia on important business, 
described the three principal types of percussion drills 
used in oilfield engineering, viz.:—(1) The Pennsylvanian 
cable, (2) the Canadian pole, (3) the Russian freefall, and 
(4) the modern hydraulic rotary drill. 

Dealing with the various systems in use, it was pointed 
out that the Pennsylvanian cable system was used for 
drilling the earliest oil wells in the United States, and had 
since been extended to almost all the fields of the world. 
The principal feature of this system is the cable by which 
the tools are suspended and connected to the walking 
beam. In the hands of competent drillers it gives most 
satisfactory results, whilst for prospecting work in more 
or less virgin territory it has no equal. 

The Canadian pole system differs but slightly from the 
Pennsylvanian system, the essential difference being that, 
instead of a cable connecting the tools to the surface, poles 
are used. In former times these poles were of ash wood, but 
iron rods were now used with advantage. The rig used 
for the Canadian pole system is not so powerful as that 
for the Pennsylvanian method, but the one great advantage 
of this system of drilling is that for shallow wells, say, 
not exceeding 1300ft. or 1400ft. in depth, the system can 
be operated by men of less experience. 

The Russian freefall system still continues to be respon- 
sible for the majority of wells drilled in the Russian 
oilfields. It has recently been referred to by one well- 
informed oil mining engineer as an antiquated and 
unwieldy system, and regret has been expressed on more 
than one occasion that it is still considered the only system 
by which oil wells can be drilled in the Caucasus. When 
dealing with drilling methods in Russia, however, one has 
to recollect several features which are not common to 
the development of other fields. Those who know the 
Russian fields will readily admit the particularly com- 
plicated nature of the strata that must be penetrated. 
Bearing in mind the great depth to which wells have to 
be sunk in order to reach the prolific oil-horizons in the 
majority of the fields, which necessitates starting the 
well with a very large diameter—frequently 18in.—it 
will be easily appreciated that the loss of a hole in the 
course of drilling is an expensive mishap. Several 
attempts have been made to introduce more up-to-date 
systems of boring, but until the advent of the rotary 
drill, little or no progress had been made, and the freefall 
system used to-day differs but little from that which 
brought in the prolific oil fountains in the Baku region 
a quarter of a century ago. The freefall system of boring 
necessitates patient’ and hard manual labour. By it, as 
the name implies, the drilling tools have a practically free 
drop, being picked up when the walking beam is at its 
lowest point and released at the top of the stroke. The 
tools when released naturally force their way downwards 
in the strata, and then are only released with difficulty, 
although in a measure this difficulty is minimised on 
account of the fact that the under-reaming is done 
simultaneously with the drilling. 

Dealing with the modern hydraulic rotary drill, Dr. 
Dvorkovitz expressed the opinion that the utilisation of 
mud is a distinct improvement in its efficiency for oilfield 
work. Having been able to study the working of one of 
the American rotary plants employing the mud-flush 
system, he was particularly impressed with its general 
work. By this improved method all loose formation is 
held back and caving-in prevented by the pressure of 
a column of mud of varying consistency—according to 
the nature of the formation being passed through—which 
is pumped down the well, through the drill pipe, and 
circulates from the bottom of the hole round the drill stem 
to the surface, thereby plastering the walls of the well. 
The mud emerges in streams of high velocity from two 
holes in the drilling bit, thereby striking against the 
formations being drilled, and upon its return to the 
surface carries with it the cuttings, which, owing to the 
reduced velocity, are deposited in the mud trough during 
the movement of the mud from the flow line to the pump. 
Although it may be inadvisable to use the rotary system 
exclusively in territory the geological formations of which 
are unknown, yet there is no doubt that the trend of 
progress in oilfields but partly developed will be to employ 
the rotary method in conjunction with the older percussive 
systems, a combination of which can be, in the author’s 
opinion, easily arranged. 

The discussion was very brief, the only substantial 
contribution being from Mr. H. Cadell, of Bo'ness, who 
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wrote that Dr. Dvorkovitz had only dealt with one 
of the two branches of the subject, and did not refer to 
the kind of boring that was required when solid mineral 
substances were being explored. Merely boring a hole 
was one thing, and boring so as to get a correct record of 
the rocks and the dip of the strata was another, and a 
more costly and difficult operation. The theoretical 
disadvantage of percussive boring was that the whole 
section of the borehole was reduced to fine mud, and this 
involved a necessary waste of energy. 

On Friday a visit was paid to the Warwickshire Coal 
Company’s Coventry colliery—in course of sinking—at 
Keresley, about three miles north of Coventry. 








PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Sensational Advance in Iron Prices. 


THE interval since last report has provided a 
sensational advance in iron prices. Unable to resist the 
pressure exercised on them from below, viz., from the 
makers of unmarked iron, whose prices continue to advance 
much faster than best iron values, the marked bar makers 
have again put up quotations, and on this occasion, 
deserting the policy of moving up only 10s. per ton at a 
time—a method which has governed all their previous 
operations since the commencement of the war—they have 
determined upon a £1 advance at a single move. The 
announcement was made on Friday of last week, and 
brings the new basis price of marked bars to £12, with 
£12 12s. 6d. as the quotation for the Earl of Dudley’s 
L.W.R.O. brand and £13 for Messrs. John Bradley and 
Co.’s iron of Stourbridge. It is probable that for some 
little time the recent £11 has been only a- nominal quota- 
tion, and firms which could supply beyond: their contracts 
have been able to command a premium. The advance 
brings prices to a level they have not reached for many 
years. At the beginning of last August the basis was 
£8 10s. Since 1900 prices have twice been at the extremely 
low level of £8. This year alone values have advanced 
£3 per ton, starting with March last. In the ‘‘ boom” 
of 1899-90 prices on February Ist touched £11 10s. The 
new prices for iron boiler plates, which have also been 
advanced £1 per ton, become :—Ordinary qualities, 
£12 10s.; best qualities, £13 to £13 10s.; double best, 
£13 5s.; and treble best, £13 15s. per ton. 


The Week. 


In the unmarked iron section further advances 
were registered to-day—Thursday—in Birmingham. Sales 
of nut and bolt iron were made at £10 10s., and for 
merchant bars nothing less than £10 15s. was quoted, 
several makers asking £11. The latter figure was also 
the lowest quotation for gas strip. North Staffordshire 
“Crown ” bar iron has been advanced so that the minimum 
now is £11, and makers have no difficulty in negotiating 
business at this figure. Ironmasters on ’Change to-day 
would not book work to occupy them over three months. 
There were offers which would cover all output to the end 
of the year in some branches, but they were refused. 
The chief difficulty is the question of deliveries, which 
makers reported it was impossible to give as desired. 


The Iron Trade and Spelter Prices. 


Despite the reports that all the spelter available 
was to be commandeered by the Government in order to 
conserve the supply for the manufacture of cartridge 
metal, small quantities of the material have been obtain- 
able during the week, but only at fabulous prices. 
Sales have taken place this week at £115 in Birmingham, 
and high-grade spelter has reached £150. Galvanisers, 
except for urgent Government work, are having to go 
out of business. Several firms have had to close the 
galvanising works, and sheet mills have had to stop 
production. So far as manufacturers can see, no early 
solution of their difficulties seems likely. At first it was 
asserted that the supply was being ‘‘ cornered.” It is 
certainly in very few hands, but it now seems there is a 
genuine natural shortage that is not likely to be overcome 
during the period of the war. Lead seems to be following 
the way of spelter. In a week or two it has jumped £9, 
from £19 to £28, and merchants believe that £30 will 
shortly be reached. There are some stocks of spelter 
in manufacturers’ hands, but they cannot amount to 
much, and when they are exhausted there will be no 
busines’ outside Government requirements. The War- 
office is itself substituting black painted sheets for 
galvanised sheets wherever possible. It is still possible 
for regular customers to get quotations for galvanised sheets 
from makers who have stocks of spelter, £20 10s. being 
named in some cases, but very little business is being done. 
The manufacturers have sent out letters intimating that 
owing to the present difficult position they prefer not to 
undertake new business. Painted sheets are quoted 
£14 per ton and black sheets £11 to £11 10s. The com- 
mandeering of spelter would have serious consequences 
for the brass trades but for the fact that activities in 
practically every department have been concentrated on 
war work, and supplies for these purposes will be safe- 
guarded. 


Pig Iron. 


There was no appreciable change in pig iron 
this—Thursday—afternoon in Birmingham. Values were 





firm at $5s. and upwards for South Staffordshire common 
forge and 72s. 6d. for part-mine. Northamptonshire 





was 68s. 6d. up to 72s. for the higher quality brands. 
Derbyshire ranged from 71s. 6d. upwards. Contracts 
for pig iron are rapidly running out, but consumers are 
not placing a large number of new orders, and producers 
will not commit themselves far ahead. High though 
present values are, smelters are convinced they will go 
much higher, and the firms which refuse to contract for a 
period are increasing in number. 


Steel Trade. 


Some steel producers have put up their prices 
above the increased Association basis, as they are not in 
a position to undertake orders except under special circum- 
stances. Other makers have made good sales at the new 
range of prices. Government demands are increasing, 
and there is very little steel to spare for ordinary purposes. 
This is especially so with regard to Siemens, and the 
demand for Bessemer has proportionately increased. 
Makers of small bars are overwhelmed with orders, some 
mills declining to undertake delivery under six months. 
Higher values are reported for hoops, one northern firm 
quoting £12 15s. for soft steel, a price far in advance of 
local quotations. Steel strip was to-day £11 10s. to £11 15s., 
the latter being the figure most met with. In the raw steel 
business supplies are reinforced from America. Merchants 
speak well of the regularity with which Transatlantic 
freights are coming to hand. Semi-products are offered 
for delivery here at prices well below those of the home 
producer. Billets work out at £7 7s. 6d. to £7 10s., whereas 
English billets are quoted £7 15s. Open-hearth basic 
billets have been done at £8 15s. 


North Staffordshire Trade. 


There has been another strong upward move in 
finished iron in North Staffordshire. The pressure in the 
steel trade can only be described as tremendous. In spite 
of the hot weather the output of the rolling mills has been 
satisfactory, and good progress is being made with con- 
tracts on account of war material. It is difficult for ordinary 
customers to place contracts, and even small orders are 
subject to considerable deiay. The market in pig iron is 
very firm. There is a good demand for manufacturing 
fuel, but pottery manufacturers are much dissatisfied 
with the heavy increase in price, which they state is not 
justified by the 15} per cent. war bonus paid to the miners. 
The coalowners, on the other hand, contend that not only 
the war bonus, but the great restriction in output owing 
to enlistments has greatly increased expenses, and that 
the 25 per cent. advance in prices is necessary. 


Coal Trade Matters. 

Coal prices continue very high and circulars issued 
by the collieries show that prices are being quoted from 
3s. to 4s. per ton higher than at the commencement of 
the year. This is a remarkable state of things considering 
that we are now in the month of June and that the advances 
apply to house as well as steam coal. The reason given 
is, of course, that the war bonus to the men has greatly 
increased the cost of production, and that as labour con- 
stitutes something like 70 per cent. of the cost of production 
of coal, customers must recognise that they must pay 
something more than the mere increase in wages as com- 
pared with January prices. Again, colliery owners remind 
consumers that pit timber is still very dear—100 per cent. 
up in many cases—and that other materials have also 
advanced in value. But, taking all these matters into 
consideration, ironmasters and manufacturers want a 
good deal of convincing that the large advance in prices 
now asked for is justified, and many of them adhere to 
their previously expressed view that the coalmasters are 
availing themselves of the existence of the war to exploit 
values much beyond what is necessary. The Cannock 
Chase Coalowners’ Association has this week conceded 
the demand of the engine winders, firemen and mechanics, 
numbering 5000, to receive the 154 per cent. war bonus the 
same as the underground men, but trouble still threatens 
in the Black Country, where the men state that if they 
do not receive a favourable answer by the end of this week 
they will give fourteen days’ notice to put the pits to stand 
by leaving the engine-houses. The masters offer a 10 per 
cent. advance, and state that in view of the three years’ 
agreement entered into in 1913 they consider the offer 
generous. The leaders of the Cannock Chase engine- 
winders are telling the men that it is their duty to keep 
themselves organised ‘‘ so that at the end of the war they 
will be able to secure their position.”” An acute stage has 
been reached in the wages dispute between the North 
Staffordshire colliery owners and the mechanics. The men 
claim the full war bonus of 15} per cent., and negotiations 
with the coalowners have resulted in their offer to concede 
the full bonus to enginemen and firemen, but only in part 
to mechanics and electrical workers. The point of differ- 
ence between the union and colliery proprietors is on the 
latter’s claim that an advance of 7} per cent. granted to 
mechanics and electrical workers last February should 
form part of the bonus. The men repudiate this suggestion 
and threaten a strike. The War-office has accepted the 
offer of Mr. G. W. Blythe, mines rescue expert, to find 
from two to four thousand miners to fight the enemy’s 
asphyxiating gases, and the work of organisation is 
already in progress. The response to the appeal, said Mr. 
Blythe when in this district a few days ago, has been 
enormous. Up to the present there are some 2500 miners 
ready to offer their services. Mr. Blythe wants as many 
miners trained in the use of rescue appliances, and 
untrained in that art, as he can get. Men up to the age 
of forty are wanted. It may be mentioned that the rate 
of pay offered to the miners is that given to sappers, viz., 
2s. 2d. per day. 


Miscellaneous. 


At Coventry the mobilisation of all trades able 
to assist in the production of shells is taking place on a 
scale which promises success, and, besides, engineering 
shops of various classes are engaged in war work of some 
kind. It is known that the Government have taken the 
supply again this month of one motor cycle factory. 
War work is also in hand for Italians and Russian orders 
are coming in. Coventry seems to be doing about all that 
is possible in the way of meeting national demand. Women 
are much in request for ammunition work, and many are 
being brought into the city from other towus. Wages 





trouble is threatened in the nut and bolt industry in the 
Old Hill district of South Staffordshire. The demand of 
certain of the men for an advance of 10 per cent. in wages, 
together with a war bonus, has been refused on the ground 
that quite recently an increase equal to 5 per cent. was 
given. The employers are willing to grant a war bonus of 
5 per cent., but decline to concede a further general 
advance. The men threaten to strike, but it is hoped that 
trouble will be avoided by referring the dispute to an arbi- 
trator. 


Increase in Brassfoundry Prices. 


The Birmingham Brass Masters’ Association has 
this week resolved to reduce all gross discounts a further 
10 per cent. as a minimum, and to withdraw all net prices. 
in consequence of the continued advance in the cost of 
metals. 








LANCASHIRE. 
(From our own Correspondents.) © 


MANCHESTER, Thursday. 
A Rising Market. 


THE firms in this district appear to be occupied 
with Government work; consequently, outside business 
has been of a limited character and the market was rather 
featureless. Pig iron was generally stronger and one or 
two descriptions were higher. In all departments, however, 
prices favoured sellers. Manufactured copper, sheet 
lead and English tin ingots were higher. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 76s.; 
Staffordshire, 74s. 6d.; Northamptonshire, 76s.; Derby- 
shire, 75s.; Middlesbrough, open brands, 77s. to 77s. 6d.; 
Scotch (nominal) : Gartsherrie, 88s.; Glengarnock, 
86s. 6d.; Eglinton, 86s.; Monkland, 85s.; Summerlee, 
86s., delivered Manchester. West Coast hematite, 
107s. 6d.; East Coast ditto, 102s. 6d., both f.o.t. Finished 
iron: Bars, £11 ; Lancashire hoops, £13 2s. 6d.; Stafford- 
shire ditto, £12 17s. 6d.; sheets, £11 10s. to £12. Steel: 
Bars, £10 10s. to £11 10s.; steel hoops, £12 17s. 6d.; 
boiler-plates, £11 5s. to £11 10s.; plates for tank, girder 
and bridge work, £10 to £10 10s.; English billets, £8 ; 
cold-drawn steel, £16 to £17. Copper: Sheets, strips, 
&c., £110 per ton, small lots, 123d. per lb.; rods, £110 
per ton, small lots, 123d. per lb.; tough ingots, £97 10s.; 
best selected, £98 10s.; copper tubes, 14}d.; solid-drawn 
brass tubes, 15d.; brazed brass tubes, l6d.; condenser 
tubes, 163d.; condenser plates, 14d.; rolled brass, 14$d.; 
brass turning rods, 14}d.; copper wire, 12}d.; yellow 
metal sheets, 124d. Sheet lead, £34. English tin ingots, 
£177 10s. Aluminium, £110 to £120. 


Lancashire Coal. 


There was a rather poor attendance at this 
market. Despite the hot weather, merchants experience 
difficulty in getting supplies, and this keeps stocks on the 
low side. Slack and engine fuel firm. Shipping and 
bunkering fuel firm. General quotations: Best Lanca- 
shire house coal, 21s. 10d. to 23s.; good medium ditto, 
20s. 4d. to 21s. 2d.; domestic fuel, 17s. 7d. to 18s. 7d.; 
screened steam coal, 15s. to 16s. 6d.; slack, 12s. to I4s. 
per ton at the pit. 


The Production of Shells 


As I mentioned last week in this column, no 
time has been lost by the Manchester Munitions Com- 
mittee in getting to work on the production of high explo- 
sive shells, and orders have already been placed in this 
neighbourhood for further great supplies. Instead of 
waiting for the equipment and organisation which a 
local national factory would require and the temporary 
transference of labour from one centre to another in 
Manchester, things are being managed differently. Several 
of the largest firms in the districts have undertaken 
contracts foe the production of a certain number of 
shells per week for several months, and these contracts 
are being sub-let through the committee to other firms. 
The prices for the work are being fixed on ordinary trade 
lines, but will bear some relationship to the capacity and 
equipment of the different works. The works of the 
British Westinghouse Company have for a long time been 
largely engaged on the production of war material, and 
I recently mentioned the self-denying efforts which the 
staff has been making to assist in the national emergency 
by working overtime in the shops. I have this week 
had an opportunity of inspecting a large shop in these 
works which is now being adapted to the purposes of a 
shell factory, and will shortly be in full working order. 
The tools will all be of the single-operation type arranged 
in groups, so as to be capable of operation by comparatively 
unskilled labour. 


Manchester District Industrial Reserve. 


An excellent idea for increasing the output of 
munitions of war by enlisting the services of all persons 
who are able and willing to assist in the local factories 
has been brought forward by Mr. Mensforth, of the 
Westinghouse Company, and one of the executive com- 
mittee of the Manchester Munitions Committee. It 
takes the form of a register for the names, addresses 
and qualifications of all persons who are willing to assist 
at any time of the night or day in the manufacture of 
shells. The register was opened on Wednesday last at 
the Manchester School of Technology, and applicants are 
required to fill up a form stating particulars of workshop 
experience (if any) and whether willing to work “ full 
time” or part time, on which days of the week, and 
whether at night or during the day. In connection with 
this register new classes are to be formed at the school, 
chiefly in connection with lathe work, and certificates of 
proficiency will be given to those who show the necessary 
skill. It is hoped to get the classes into full swing with as 
little delay as possible. As many operations in connection 
with the manufacture of shells are of a simple character, 
it is fully expected that with the aid of the classes the 
ranks of the shell makers will be considerably enlarged 
by much material which might otherwise have been 
unavailable. 
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Barrow-in-Furness, Thursday. 
Hematites. 


There is marked steadiness in the hematite 
pig iron trade. Throughout the district there is a big 
volume of iron being produced, there being 23 furnaces 
in blast. Makers are experiencing a good demand for 
their iron, and although there is no rush of business a 
steady trade is being done and at the same time makers 
are well sold forward. Prices are maintained at the 
same level, with makers quoting 108s. to 110s. for parcels 
of mixed numbers of Bessemer iron, and special brands 
are at 122s. to 123s. per ton. These: special sorts are 
occupying a lot of attention, the output being largely 
required for munitions of war and fine work generally. 
There is nothing being done in warrant iron, which is still 
quiet at 95s. per ton net cash. The stores of warrant iron 
represent in the aggregate 2205 tons, the whole of which 
is held in Cumberland. 


Iron Ore. 

There is briskness in the iron ore trade. The 
local demand is full, and smelters could do with heavier 
deliveries than are often the case. On general account, 
too, business is good. Prices are well maintained with 
good average sorts of ore at 25s. to 27s. 6d. per ton net 
cash, and the best qualities, such as those raised at the 
Hodbarrow mines, are at the high rate of 35s. 6d. per ton. 
The shipments of ore from the Hodbarrow Company’s 
pier are very large, and from other Cumberland ports 
and shipping places a steady delivery is being made. 
Scotland still demanding good supplies of ore. From 
Barrow the shipments of ore are particularly quiet just 
now. Spanish sorts of ore are at 27s. 6d. to 30s. per ton 
delivered. There were no imports of this ore into Barrow 
last week, but supplies generally are coming to hand 
regularly,- Little Irish ore is being imported. 


Steel. 

There. is activity in the steel trade, but this 
briskness would be much more marked if the supply of 
labour was adequate. At Barrow a good output is being 
maintained in general commercial sorts of steel, and the 
departments on war munitions are full of work, whilst 
one of the plate mills is again in operation. At Workington 
there is also a busy state of affairs. For steel sections 
there is a steady call. Heavy sections of rails are at the 
recently increased rate of £7 17s. 6d. to £8 2s. 6d. per ton, 
with light rails at £8 17s. 6d. to £9 2s. 6d. per ton, and 
£9 is the current quotation for heavy tram sections. 
Ship-plates are at £10 10s. to £10 12s. 5d. and are in steady 
demand. Boiler-plates are quoted at £10 15s. to £11 per 
ton. Hoops are at last week’s higher price of £13 5s. per 
ton and billets are at £7 10s. per ton. The works of the 
British Griffin Chilled Lron and Steel Company at Barrow 
are well employed on wheels and special sorts. 


Fue). 


There is a brisk demand for steam coal, which is 
quoted at 24s. per ton delivered. Coke is in very full 
request, with East Coast sorts at 33s. to 35s. per tor 
delivered and Lancashire qualities at 27s. 6d. per ton 
delivered to West Coast works. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


THe activity in the majority of trades on the 
North-East Coast shows no signs of diminishing. A very 
heavy volume of business is being done with Government 
Departments, which press for promptitude of dispatch. 
Manufacturers are troubled, however, by the lack of 
skilled labou., and there are numerous arrears in a nuraber 
of branches. Much has already been done by the Arma- 
ments Committee, such as the discovery and requisitioning 
of extra labour for the acceleration of the most urgent 
Government contracts, the transference of labour from 
one works to another and one district to another, and the 
drafting and application of a scheme for dealing with 
bad time-keeping in works producing munitions of war. 
This scheme provides for the imposition of fines for 
offences, both by union men and non-union men. The 
call issued by the Committee to ‘soldiers of industry ” 
for a King’s squad or flying column of armament workers 
has met with a fair measure of success. Skilled workmen 
now engaged on private work are wanted very urgently 
for armaments to move to different shops on the North- 
East Coast, but mainly at Elswick, Wallsend and Jarrow, 
as may be found necessary. The call has had the unani- 
mous support of employers and labour delegates, and 
the Committee offers wages at least as high as the men 
are earning in their present employment. Railway fares 
and either lodging money or expenses allowance, with 
travelling time, are also paid to those accepted on the 
terms agreed with the trade union representatives. All 
the steel and iron-finishing works are running to their 
utmost capacity. The demand on Government account 
is so large and pressing that private orders have to stand 
aside, and this is operating against interests in various 
sections, and is certainly telling against export business. 
It is felt, however; that relief and benefit will follow once 
the extensive additions to production in course of pro- 
secution are completed. The high level which prices of 
manufactured iron and steel have attained this week will 
have an adverse effect on the placing of new work, but for 
some time to come that will not weigh with makers, 
whose books are overburdened. The railways are still 
overburdened, and manufacturers cannot get constant 
supplies of material or clear their warehouses of the 


manufactured goods. 


The Coal Shortage. 


The findings of the Departmental Committee 
on the conditions in the coal industry have been the 
subject of much discussion in Northern coal trade circles 
this week. They do not, however, promise much help to 
consumers, who want relatively cheap coal in abnormal 
Whether the miners can be persuaded to work 


times. 


longer or even more regularly during this summer weather, 
when they can earn more in three days than they formerly 
did in five, is a matter for their leaders, who too often 
have counselled a totally different policy. But it is signi- 
ficant that the Committee says nothing about a reversion 
to the old working hours, or even to an actual eight hours 
day instead of a nominal one. And it is still more striking 
that the Committee should be sceptical as to the possi- 
bility of finding a solution for the difficulty by an embargo 
on the export of coal to neutral countries. The local 
effect of the Coal Exports Committee’s work has been to 
lower the price of coal to neutral countries without 
materially benefiting the bulk of the home consumers, 
who have their coal contracted for at a figure much below 
the current quotation. Anything which can be done to 
increase the output of coal and to facilitate the transport 
of coal by rail should be done, but once the production has 
been enlarged, permission should be given to purely 
exporting centres to take reasonable advantage of the 
neutral demand. So far as Northumberland is concerned, 
there is no doubt that the control of the exports is too 
drastic. 
Coal Miners and their Wages. 


The Northumberland miners this week withdrew 
the notice they had given to terminate the present sliding 
scale agreement, and to continue it as though notice to 
terminate had not been given. It will remain in operation 
until April 30th, 1918. The object of the Miners’ Federa- 
tion of Great Britain, when it resolved that all districts 
should give notice as from April Ist last to terminate 
wages agreements on June 30th, was to endeavour to 
secure new agreements in which the old 1879 basis should 
be abolished and a 1915 basis substituted. It was found, 
however, that to secure new agreements in face of the 
present irregular state of the coal trade of the country 
would be very difficult. In Northumberland, for instance, 
the coalowners declined to enter into the new agreement 
because of the difficulties of the position, but, as alterna- 
tives, they offered to continue the old agreement for a 
further term of three years or to proceed without an 
agreement at all. These suggestions were considered by 
the Miners’ Federation last week, when it was decided 
that Northumberland should use its own judgment, the 
Federation being very desirous that there should be an 
amicable settlement, and that there should not at this 
time be any sharp differences of opinion between coal- 
owners and colliery workmen. Thus it came about this 
week that the Northumberland miners’ representatives 
withdrew the notice to terminate the agreement. Under 
the existing sliding scale arrangement, for every ld. 
increase in the selling price of coal above 7s. 4d. per ton 
wages are advanced | per cent. It came into operation 
on June 20th last year. At the present time wages are 
48 per cent. above the basis of 1879, but in addition there 
has to be taken into account the recent war bonus of 
15 per cent., making the wages for the time being 63 per 
cent. above the basis. 


Cleveland Iron Trade. 


Business on the Cleveland iron market is opening 
out freely, with the substantial development of the 
shipments, and the improving demand is accompanied 
by a steady advance in values. This better state of 
affairs is due in a very large measure to the speedier and 
more efficient working of the licensing regulations under 
the control of the local committee. The shipments so 
far this month are double those of the corresponding period 
of last month, and the business already booked for the 
rest of the month will make the June total very consider- 
ably heavier than that of May. Meanwhile, heavy in- 
“\uiries are coming forward from Scandinavia, and also 
from Italy, and the advance in price is so far being willingly 
followed. The home foundries, moreover, are now coming 
into the market, and this week a number of good contracts 
have been put through. In‘connection with the trade 
with Scotland, the important announcement is made this 
week by the Railway Executive Committee that on and 
after August Ist the special rate for pig iron from the 
Cleveland district will be advanced from 7s. 6d. to 8s. 4d., 
an increase of 10d. per ton. This is a serious increase, 
and from now till the end of July deliveries will no doubt 
be expedited as much as possible. The general market 
quotation for No. 3 G.M.B. Cleveland pig iron has advanced 
to 67s. 9d., whilst No. 1 is 70s. 3d.; No. 4 foundry, 67s. 3d.; 
No. 4 forge, 668. 9d.; and mottled and white iron, each 
66s. 3d.—all for early delivery. 


Hematite Pig Iron. 


There is no new development in the hematite 
pig iron trade, business being very flat. This is no doubt 
due to the lack of shipments. Licences are still required 
for shipment, not only to neutral countries, but also to 
Italy, and they are, it would appear, extremely difficult 
to obtain. The intention of the Government would appear 
to be to prevent the export of hematite altogether, and to 
reserve the production of home manufactures. In the 
meantime, with home consumers still fairly well covered, 
there is little disposition to come into the market, and 
prices show a languishing tendency. The quotation for 
East Coast mixed numbers is 100s. for early delivery. 


Iron-making Materials. 


In the foreign ore trade business is quite irregular 
and spasmodic. Consumers are heavily stocked, and have 
no occasion to make contracts, but are buying odd cargoes 
here and there when they have room for them. Sales 
in these circumstances are reported to have been made 
at as low a figure as 25s. 3d. But the sellers’ nominal 
quotation for best Bilbao Rubio of 50 per cent. quality 
is 26s. 6d.,ex ship Tees. Coke is very scarce, and the price 
phenomenal in relation to the price of pig iron. But con- 
sumers are now finding it necessary to cover their needs, 
and business is being put through even at the present 
enhanced rates. For good medium furnace kinds 31s. 
per ton, delivered at the works, is now a minimum quota. 
tion, while better qualities are realising as much as 32s. 6d. 


Manufactured Iron and Steel. 


The manufactured iron and steel trades keep 
exceedingly active, in many sections to a degree never 





before experienced or approached. Pressure is, of course, 


greatest in those departments into which home Govern- 
ment work enters, but at the same time there is a good 
deal being executed on private account, in which relation 
demand far exceeds facilities. The steel-producing 
establishments are particularly busy on light sections 
for shell-making purposes, for the output of which addi- 
tional arrangements are in course of completion. Many 
of the large engineering shops in the Teesside district are 
being extended for the production of shells, and orders 
have been given out by the War-office and Admiralty to the 
effect that in all cases precedence in production must be 
given to the claims of these Departments. The labour 
shortage is seriously viewed by manufacturers, and it 
has been suggested that no further enlistment of workmen 
connected with the steel trade should be allowed, seeing 
that practically ail the Northern firms are supplying goods 
which are required for the production of war material. 
This week iron bars and iron angles have each advanced 
by 10s. to £10 10s., while packing iron and steel is now £8, 
and tapered packing iron and steel is £9 5s., an increase 
of 10s. in each case. The following are among the principal 
market quotations :—Common iron bars, £10 10s.; best 
bars, £10 17s. 6d.; best best bars, £11 5s.; packing iron, £8 ; 
iron ship plates, £10; iron ship angles, £10 10s.; ship 
rivets, £13; iron girder plates, £10; steel bars, basic, 
£10; steel bars, Siemens, £10; steel ship plates, £10 ; 
steel ship angles, £9 15s.; steel boiler plates, £11; steel 
joists, £9 10s.; steel hoops, £9; steel strip, £9; heavy 
steel rails, £8 to £8 5s.; steel railway sleepers, £10; gal- 
vanised sheets, 24 gauge, £22 10s.—sheets less 4 per cent., 
railway material net f.o.b., and all other descriptions 
less 24 per cent. discount. 


Shipbuilding and Engineering. 


Great activity continues to characterise the 
shipyards and engineering shops on the North-East Coast, 
but to a larger degree than ever this applies to the opera- 
tions concerned with the production of warships and 
other naval craft. Work on mercantile steamers has 
fallen off considerably, and in not a few cases there is 
almost an entire cessation of construction in this direction. 
Few, if any, contracts for mercantile tonnage are being 
placed, which is in some measure due to the scarcity and 
high cost of labour and the great advance in the price of 
materials. The cost of shipbuilding steel has increased 
by £4 per ton since the outbreak of war. The uncertainty 
of shipping prospects and of delivery of new tonnage 
are also factors in preventing the placing of new orders. 
In all the circumstances, shipowners, if not absolutely 
forced to do so, abstain from ordering new tonnage and 
prefer to treat for vessels already under construction, 
the delivery of which can reasonably be counted upon at 
something like a definite date, or to obtain second-hand 
tonnage. The position of the engineering trades is much 
the same. Almost all the work now being done in the 
district is for the Allied Governments. 


The Coal Market. 


The general position throughout the Northern 
coal market shows no improvement from last week, but 
rather the reverse. The main cause of the lack of business 
is the difficulty of getting licences to ship to neutral 
countries, which, of course, causes a certain amount of 
uncertainty, and in the case of foreign buyers generally 
hearing of this, is causing all parties to withhold orders 
to the utmost in a determined effort to break the market. 
In the case of the Allied countries the price is kept down 
by supplies through commandeered tonnage. Steam 
coals of all grades are readily obtainable, and values are 
quoted at nominal figures, but where shippers can actually 
guarantee to take delivery they can buy at practically 
their own figures. Best gas coals are fairly steady at 
current values, whilst secondary gas, coking and bunker 
fuel are all weakly held. Foundry coke is firm and gas 
coke advancing, as whilst stocks are large there is great 
difficulty in getting men for filling wagons, &c. Quotations 
are as follows :—Northumberlands: Best Blyths, 21s.; 
second Blyths, 17s. 6d. to 18s.; best smalls, 15s. to 15s. 6d.; 


unscreened, 16s. 6d. to 17s.; households, 22s. 6d.; best 
bunkers, 17s.; Tyne prime steams, 20s. to 2ls.; Tyne 
second steams, 17s. 6d. to 18s.; special smalls, 17s.; 


ordinary smalls, 15s. Durhams: Best gas, 21s. to 22s.; 
second gas, 19s. to 20s.; special Wear gas, 22s. 6d.; 
smithy, 20s.; bunkers, ordinary, 18s.; best, 20s.; foundry 
to 40s.; furnace coke, 32s. 6d.; gas coke, 
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SHEFFIELD. 
(From our own Correspondent.) 


The Manufacture of Rifles. 


For a long time past Sheffield manufacturers 
have turned out barrel steel and finished bayonets for 
rifles and, it may be, one or two very minor component 
parts, but nothing further. At the suggestion of the new 
Munitions Minister, however, they are now being invited 
to consider very seriously the question of rifle making. 
On Tuesday I paid a visit to the university here, and in 
the library of the Applied Science Department met a 
representative of the Government who had brought to 
Sheffield all the ‘‘ components ”’ of a modern rifle. They 
were spread out upon a table for the inspection of manu- 
facturers, who on that day and the next attended in fairly 
representative numbers in order to examine the parts 
and state which they could undertake to produce. Many 
of the firms represented were in the silversmiths’ trade, 
with machinery which, with a little adaptation, could very 
easily turn out the plainer and smaller parts ; but, so far 
as I could see, there seemed no great readiness to tackle 
such intricate sections of a rifle as the “ receiver,” for 
instance. In some cases a little chat with the Government 
representative and a few explanations made it quite 
apparent that much that appeared difficult could be easily 
done with the machinery already installed, and in others 
the addition of a suitable furnace or a special drilling 
machine, perhaps, was all required to commence operations 
locally at once. I did not learn of any manufacturer 
undertaking the production of a rifle complete, but many 
volunteered at once for certain parts, and as to the com- 
plicated “‘ components ”’ it was recognised that not only 





special machinery but specialised labour was required. 
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That is just where the shoe pinches. The demand for 
machinery of all kinds is so very heavy that to obtain what 
is needed without considerable delay is by no means easy, 
whilst it would be even more difficult to borrow skilled 
workers from such centres as Birmingham, where they 
are so urgently wanted. The wooden butt and stock 
presented few problems, except as to the gauges for the 
latter, and on the whole, considering that most of these 
manufacturers were handling the component parts of a 
rifle for the first time, the result of the inspection was 
quite hopeful of this branch of munitions being seriously 
tackled. It is remarkable the number of new manufactures 
being turned out from here since the outbreak of war, 
and it is not the Sheffield way to be frustrated by anything 
which it is desirable and useful to make. Whether or not 
the efforts in other places will now be supplemented to 
the extent of completed rifles being turned out at Sheffield 
I do not know, but this is quite certain—some parts will 
be undertaken without further loss of time, and every bit 
of work so done will release machines and men at large 
centres like the B.S.A. establishment, so that greater 
attention may be concentrated upon the more intricate 
components. This supplemental work would in itself be 
extremely valuable, though firms that could undertake 
to turn out the complete article are really those that 
are most wanted. Since the outhreak of war the 
weekly output of rifles has been increased very largely. 
and now everything points, as in the case of shells 
also, to an enormously accelerated rate of production. 
The question has been raised here as to the per- 
manent retention of the industry of rifle manufacture 
after the war, but that aspect of the matter is one that 
must be left for the moment. Just now it is a case of “ all 
hands to the pumps,” and patriotism should be the first 
and only motive. The enterprise which the Government 
now look to manufacturers to display, however, is insepar- 
able from heavy expenditure, generally speaking, and the 
burden of this must be borne entirely by the profits made 
during the war—that is, every piece of new machinery, 
every costly adaptation of existing plant, and all exten- 
sions of premises ought to be depreciated so heavily that 
by the end of the war those items will have disappeared, 


and in estimating profits full allowance for this should be, 


made. If that is not done during the war it will never be 
managed afterwards, and firms involved may be badly hit. 


General Outlook. 


Speaking of adapting machinery and plant to 
new purposes, few better illustrations of this could be 
found than in the case of the Lincolnshire and other 
Eastern Counties agricultural engineering. firms. They 
have bought heavy tonnages of steel from Sheffield and 
did a large continental business, which the commencement 

. of the war cut off automatically. Prospects were gloomy in 
the extreme. Then it was recognised that the Government 
would require enormous quantities of war material, and 
without loss of time the necessary changes in methods and 
plant were effected, expert workmen were secured where 
essential, and to-day those works are running at high 
pressure on work of which a few months ago they were 
entirely ignorant. And what has been done in the case of 
shells and other munitions will, without doubt, be done 
now with regard to the urgent demand for rifles. When 
I referred in last week’s letter to the fact that several 
steel furnaces were standing idle for the want of skilled men 
—drawers-out and teemers—crucible furnaces were, of 
course, meant, and now it is gathered, from the speech of 
Mr. Lloyd George the other day, that an endeavour is to 
be made to bring such men back from the trenches to 
where their services are so badly needed. When the step 
has been actually taken a very considerable increase in 
the output all round may be looked for. This reminds me 
that in conversation this week with Dr. Arnold, of the 
Sheffield University, I learnt that as a result of research 
work which has been carried on in the metallurgical 
department there a serious problem by which users of 
electric steel melting furnaces were faced has been solved. 
The linings of these furnaces have hitherto been of mag- 
nesite, but this material is obtained chiefly in Asia Minor, 
and this being in the war area supplies were interfered with. 
Jt seemed as if electric furnaces would have everywhere 
to be closed down, but experiments proved that dolomite, 
burnt and rammed in with tar, is an excellent substitute. 
I saw some of this dolomite—of which there is any amount 
available—after four full charges, and it was in very good 
condition indeed. With regard to general trade, the 
pressure of Government work is so great and increasing 
that it is almost a matter for surprise that so much ordinary 
business is being got through. Yet the volume of it is 
relatively good, though not to be compared with the 
amount offered but not accepted. It is to be feared, how- 
ever, that for many orders now finding their way to manu- 
facturers’ books there is no hope of execution for months 
to come, and, of course, the efforts of commercial travellers 
are quite superfluous, for few firms are looking round 
corners for business nowadays. Heavy engineers are very 
well placed, with enough work in hand and in prospect 
to cover a long period ahead. There is at present no press- 
ing need for unskilled labour, employers being rather in 
their normal position of being able to choose their men, 
but carters and horses continue at a premium, with the 
result that quantities of raw and ‘* semi” material bought 
from makers and merchants are sometimes lying at railway 
sidings for weeks awaiting removal to the yards of con- 
sumers. As to mechanics, the remarkable manner in 
which men of all trades, grades of society and professions 
are coming forward, giving themselves up to learning lathe 
work for two or three weeks, and then entering the shell 
shops, is releasing large numbers of skilled men for the 
best class of armament and munitions work. 


Round the Works, 


Although, as I mentioned a few weeks ago, there 
has been an appreciable improvement in shipments, as 
regards more regular movements, railway traffic appears 
to be as bad as ever. The companies do their best and are 
not to blame for the present state of congestion ; but, 
to make the conditions still more difficult, everything 
points to the fact that manufacturers are receiving and 
offering a far greater variety of consignments than has 
been the case for a very long time past. This outgoing 
traffic appears to be chiefly for places abroad, though a 
certain proportion is for home destinations. Contracts for 





tramway. material are being narrowed down wherever 
possible, in accordance with the recommendation of the 


Government, and the effect of this is being felt in depart-, 


ments here devoted to that work, though business continues 
to come through, the latest order placed locally being for 
500 steel tires for the Sheffield tramways. The same 
Corporation has just accepted tenders for the renewal 
of the mechanical stokers of four boilers and for the supply 
and erection of two water cooling towers at the Neepsend 
power station, the first contract going to London and the 
other to Manchester, and the value of the two being close 
upon £12,000. Of railway steel and other requirements 
the East Indian Railway has been a pretty heavy buyer 
lately, especially of nuts and bolts. Generally speaking, 
however, the home companies are building scarcely any- 
thing, though, of course, they are compelled to do a con- 
siderable amount of repair work, the wear and tear being 
very great. It is anticipated that the time cannot be far 
distant when the home railways will be compelled to recom- 
mence building on a considerable scale; but just now 
prices are against the giving out of any important con- 
tracts, though in the case of some of the foreign companies 
quite respectable orders are being placed forward. Some 
makers of wire state that they are booked up for several 
months, but others are finding business not quite so press- 
ing. New oversea orders include steel for Turin, Argentine, 
Brazil, Calcutta, Barranquilla, Coquimbo, and Barcelona ; 
machetes for Santos; tools for Newcastle (N.S.W.), La 
Guayra, Winnipeg, and Calcutta; files for Sekondi and 
Monte Video ; shoes and dies for Antofagasta ; saws for 
Bathurst ; and cutlery for Buenos Ayres. Brassfounders 
are exceedingly busy and certain kinds of ironwork are 
active, but builders’ ironwork and stove grates are only 
partially employed. Ironfoundries turning out castings 
for engineers are well booked forward. A little trouble 
is threatening amongst the members of the National 
Steel Workers’ Association at Penistone and amongst the 
gasworkers and labourers at Stocksbridge, but these 
difficulties will, it is anticipated, be overcome shortly, 
and in the meantime the men’s leaders have counselled 
them to remain at work until full investigation has been 
made. It is to be feared that there are still men who 
are more concerned with how much money can be made 
out of war work than with the urgent need to keep those at 
the front supplied at all costs with sufficient ammunition. 


Raw Materials. 


There appear to have been few quotable changes 
during the week in the prices of raw material and ** semis.,” 
and consumers, as a rule, are still holding off the markets 
as miuch as possible in the hope that something may yet 
occur to weaken prices. On all hands one hears complaints 
about the generally high quotations, which naturally have 
a tendency to curtail business, whilst the uncertainty of 
the future of prices prevents manufacturers covering sale3 
of finished goods by contracts for raw material. For the 
same reason there is a difficulty in estimating the cost 
of production very far ahead, with the result that manu- 
facturers are sometimes chary about orders likely to 
extend over a considerable period. East Coast hematite 
displays a slightly easier tendency again, for whereas 
sellers contended a week ago that 106s. 3d. delivered 
Sheffield for mixed numbers was a buyer’s price, trans- 
actions seem to be by no means difficult now at the figure. 
West Coast hematite pig iron keeps at about 116s. Sheffield 
for Bessemer mixed numbers, and common irons are about 
as previously quoted. Acid billets have hardened again, 
as much as £11 15s. being now asked for Siemens quality 
and £11 5s. for Bessemer. Basic billets keep at £9 for soft 
and 10s. more for hard, but there is no relief yet in the 
restricted market for this material, supplies being far 
behind the demand. The scrap market is very firm indeed. 
For heavy steel scrap anything up to about 90s. can be 
obtained, according to quality, whilst for guaranteed 
stuff another £1 will be often given. In alloys, tungsten 
is still in exceedingly short supply, though the firms 
entering the field for the manufacture of tungsten powder 
—the acceptable form for high-speed steel makers—are 
doing their utmost to create a freer market. For ferro- 
tungsten, which has to be largely used in place of the 
powder form, as much as 5s. 6d. to 5s. 9d. is quoted, and 
7s. is being asked for the powder, those able to supply it 
being in a remarkably strong position. ° 


German Tricks. 


In last week’s letter I suggested that steps might 
have to be taken for the placing of further restrictions upon 
the export of high-speed steel, and that a good thing would 
be to appoint a local committee of experts to see that 
those restrictions were carried out. It now appears that 
one might have gone further without exaggeration, for 
the Cutlers’ Company is calling the attention of manu- 
facturers in Sheffield to efforts being made by German 
firms to obtain supplies of high-speed steel. They had been 
in the habit of buying large quantities from Sheffield and 
are now evidently severely feeling the lack of this, and 
high-class tool steel, used in connection with the manu- 
facture of munitions of war. All kinds of devices have 
been resorted to by alien enemies to secure these supplies, 
and only the special knowledge possessed by the Cutlers’ 
Company secured the exposure of the attempts. _Nego- 
tiations of quite an innocent-looking kind are opened by 
firms of apparently bond fide character in neutral countries, 
hut in many cases the ultimate destination of the steel is 
Germany. Manufacturers are therefore being gravely 
cautioned not to allow themselves to be trapped ; but, of 
course, the obviously correct thing to do is to prohibit 
rigidly the export of high-speed steel—which we require 
at home in such enormous quantities—to any countries 
but those of our Allies. 


Fuel. 

There is no great change in the position of the 
steam coal market as compared with a week ago. The 
local demand is still on a big scale and many works con- 
tinue to put reserve stocks on the ground. The demand 
for shipment is not quite as strong as recently owing to the 
difficulty in obtaining permits for export to neutral coun- 
tries, and the outlook is regarded as somewhat uncertain. 
The reopening of the Black Sea ports, when the Allies 
have forced the Dardanelles, will doubtless have an enor- 
mous influence on the market. So far as the small fuel 
market is concerned, the colliery position shows no change. 





Current quotations for steam coal are per ton at pit as 
follows :—Best South Yorkshire hards, 17s. 6d. to 18s.; 
best Derbyshire hards, 17s. to 17s. 6d.; second quality, 
16s. to 16s. 6d.; steam cobbles, 15s. 6d. to 16s. 








SCOTLAND. 


(From our own Correspondent.) 
The Industrial Situation. 


In view of the fact that industrial circles are 
interested more or less in the manufacture of munitions, 
business is proceeding on much the same lines week after 
week. Apart from the various efforts made from time to 
time to increase outputs, few features of interest are 
reported. The movement in Scotland in connection with 
amateur labour for the production of munitions of war is 
being well supported, and if amicable arrangements can 
be made with the respective trade unions the work will 
receive a decided impetus. In the meantime the union 
men are opposed to the idea of allowing the voluntary 
worker to undertake the tending of machinery, which they 
contend is encroaching on the rights of the skilled labourer. 
By the ordinary intelligent person the control of many of 
these machines could be mastered within a day or two, 
and as a matter of fact persons engaged on work of this 
particular nature should hardly come under the category 
of skilled workers, which is just the fact that the union 
men do not wish emphasised. It is not anticipated, how- 
ever, that any difficulty will be experienced in coming to 
a satisfactory settlement. In the meantime the demand 
for war materials of all kinds continues to increase, while 
ordinary business is now more active. The iron trade is 
busy—in fact as busy as it has ever been—while the steel is 
in a phenomenal position. In many cases ordinary depart- 
mental work has been set aside and mills are running on 
nothing but the different sizes of bars suitable for the 
manufacture of.shells. It is practically a case of shells 
first, last, and all the time. The foreign inquiry is also 
very strong. Schemes hung up on the outbreak of war 
are being set going and tenders are again making their 
appearance in the open market. The recent advances which 
have taken place in values have had no influence on the 
volume of business being transacted. The coal trade has 
been quieter and the market slightly easier, but as a rule 
the new rates only apply to contract business. Freights, 
also, came back a little in some directions, but the move- 
ment did not continue long, and quotations are still on a 
firm basis, even although tonnage is more plentiful. The 
most unsatisfactory feature of the whole situation at pre- 
sent is, of course, the totally inadequate amount of labour 
available. Work there is in abundance, apart altogether 
from Army and Navy requirements, the great proportion 
of which has consequently to lie aside. ‘The opinion has 
often been expressed with regard to stoppages due to 
labour differences that the men were unpatriotic and 
should be compelled to remain at work. While the loss 
of time is deplorable and the cost can never be estimated, 
it is in many cases recognised that the mistake was made 
in ignoring the wages question when the arrangements 
were being made to facilitate increased outputs. Men 
were being asked to work longer hours and to do this a 
man must be adequately sustained. Household com- 
modities were practically all substantially raised in value 
at the outset of the war and higher wages were consequently 
a necessity. Although one cannot get beyond the idea 
that a little blend of careful thought and common sense 
would have obviated the trouble, it is a matter for con- 
gratulation that these troubles are now in most cases being 
overcome without any serious loss of time. 


se 
Labour Affairs. 


The question of wages and war bonuses is still 
occupying considerable attention. A dispute arose some 
time ago between the Operative Bricklayers’ Society and 
the Scottish Steel Makers’ Wages Association with refer- 
ence to a claim for a war bonus of Id. per hour by the 
bricklayers belonging to the Bricklayers’ Society employed 
in the steel works in the Glasgow district. On the joint 
application of the parties the Board of Trade appointed 
Sheriff A. O. M. Mackenzie, K.C., as arbitrator to decide 
the matter in dispute. Parties were heard and the Sheriff 
having considered the statements and arguments, found 
that the claimants’ wages shall be advanced by $d. per 
hour, the advance to be regarded as a war bonus 
and to be recognised as .due to and dependent 
on the abnormal conditions now prevailing in con- 
sequence of the war. The rate of wages at the date 
of the claim was 11d. per hour, and the war bonus claimed 
was Id. per hour. During the week a conference was held 
between representatives of the Caledonian, North British, 
and Glasgow and South-Western Railway Companies 
on the one hand, and, on the other hand, representatives 
of the eighteen trade unions the members of which are 
employed in their locomotive shops and are asking for an 
advance of wages. The request of the men is for an advance 
all round of 5s. per week on time rates and its equivalent 
on piecework rates. After considerable discussion the 
conference broke up without reaching any decision. It 
is understood that the men’s leaders now propose to lay 
the matter before the Board of Trade. Following negotia- 
tions between the Scottish Iron and Steel Company and 
representatives of the British Steel Smelters’ Society, a 
war bonus of 2s. per week has been granted to the men 
employed in the ‘ steam section ” of the company’s works 
in Coatbridge. 


Timber. 


The timber trade continues to be featureless. 
The better qualities of timber are very quiet, and any 
noticeable activity is in the inferior grades. 


Pig Iron. 


The pig iron trade continues in a state of activity. 
All the hematite that is being produced is going away 
from makers’ works readily, and forge qualities are finding 
a good outlet, but there appears to be some difficulty in 
disposing of foundry iron. Makers still find new business 
restricted, however, consumers limiting their purchases 
mainly to their most urgent needs, and the export demand 
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has not improved appreciably, notwithstanding the 
removal of recent restrictions. The number of furnaces 
in blast is seventy-two, the same number as in the pre- 
ceding week and in the corresponding week last year. 
Business in the warrant market showed some expansion 
during the week and the tone was firmer. Cleveland iron 
closed at 67s. 1d. per ton cash buyers, compared with 65s. 4d. 
in the preceding week. The turnover amounted to 20,000 
tons. Warrant stores continue to increase and now stand 
at 152,313 tons, against 85,160 tons at this time last year. 


Quotations. 


The prices of Scotch makers’ iron are unchanged, 
and are as follow :—Monkland is quoted f.a.s. at Glasgow, 
No. 1, 80s. 6d.; No..3, 79s.; Govan, No. 1, 79s.; No. 3, 
77s. 6d.; Carnbroe, No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 
85s. bd.; No. 3, 80s. 6d.; Gartsherrie, Summerlee, Calder, 
and Langloan, Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock, 
at Ardrossan, No. 1, 86s.; No. 3, 8ls.; Eglinton, at 
Ardrossan or Troon, No. 1, 80s.; No. 3, 79s.; Dalmelling- 
ton, at Ayr, No. 1, 81s.; No. 3, 79s.; Shotts, at Leith, 
No. 1, 85s.; No. 3, 80s.; Carron, at Leith, No. 1, 86s.; 
No. 3, 81s. per ton. 








- Finished Iron and Steel. 


The various iron and steel works are still working 
at full pressure. Steel makers report that their works are 
well employed, although the bulk of their output is 
for Admiralty and War-office requirements. The demand 
for mercantile and structural material, especially for heavy 
sections and plates, is of a restricted nature. The export 
demand is not above the average. In the black sheet 
trade the expansion in the demand for the heavy gauges 
reported recently has been fully maintained, and large 
quantities are being produced for use in this country as 
well as in France, which is at present the best foreign 
customer. Galvanisers are, however, suffering from the 
scarcity and abnormally high price of spelter, sup- 
plies of which, it is rumoured, are likely to be com- 
mandeered by the Government, and this is reflected in 
the comparatively restricted outlet for the thin gauges. 
The malleable ironmakers are at present full up with 
orders in their iron department as well as in the steel 
department, the latter of which appears to have benefited 
to some extent from the regular arrival of raw materials 
from Russia. Outputs are still somewhat below the pro- 
ducing capacity of the works in consequence of the scarcity 
of labour. The best is being made of the circumstances, 
however, and the tonnage turned out is large. Wrought 
iron and steel tube makers are receiving plenty of orders 
for the home trade, but continue to experience a limited 
demand on export account. 


Clyde Engineers and War Work. 


The Glasgow District Committee of the Amalga- 
mated Society of Engineers has sent a special recommenda- 
tion to the branches in its area pointing out the necessity 
for turning out the largest possible amount of war work in 
the interests of the nation, and instructing its members 
to recognise the agreement regarding the production of 
the munitions of war in the broadest spirit, and to do every- 
thing in their power to increase the output of the materials 
necessary for war purposes. The committee has had this 
matter under its serious consideration recently and is 
doing all it can to’speed up manufacture in the district. 


Coal 

The easier feeling which commenced to make 
itself evident a few weeks ago is still in evidence. In spite 
of the shortage of labour and the consequent reduction in 
the output there is no particular pressure felt, @#md on 
present demands it seems as if the supply would be equal 
to all requirements. The outlet for household purposes 
is now down to summer level, and whereas in normal 
times a considerable quantity of this coal would be shipped 
as best ell coal, the demand for the latter quality is of 
such small proportions as to make it difficult to find outlets 
for the entire output. Splints also have fallen off and the 
price is all a matter of arrangement. Navigation coal 
continues to be the strongest feature of the market, and 
this sort is exceptionally well booked and good prices are 
being secured. Smalls are plentiful and the tone is easier. 
The aggregate shipments from Scottish ports during the 
past week amounted to 230,103 tons, compared with 
249,869 in the preceding week and 327,904 tons in the 
corresponding week of last year. Ell coal is quoted f.o.b. 
at Glasgow 15s. 6d. to 16s.; splint, 15s. to 19s.; naviga- 
tions, 2Is. 6d. to 23s.; steams, I4s. 6d. to 17s.; treble 
nuts, 16s. 6d. to 17s.; doubles, 16s. 6d. to 17s.; singles, 
l6s. 6d. to 17s.; best sereened navigation coal, f.o.b. at 
Methil or Burntisland, 25s. to 26s. per ton. 





Gas Coal Contracts. 


Tenders have now been received by the Gas 
Committee of Glasgow Corporation for the supply of coal 
required for gas-making purposes during the current year. 
The quantity used is about 750,000 tons annually. Last 
year the average price paid was Ils. 6d. per ton. The 
offers sent in this year are very much above that figure. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


NEVER probably since the war started has the 
coal market been in a state in which it is more difficult 
to gauge values accurately than during the past week. 
Since last week prices of large coals have come tumbling 
down, and what little business has been arranged has been 
earried through at all sorts of figures, not only for the 
same class of coals, but also for exactly the same coals. 
It would seem rather a case of overstating the position, if 
not a misstatement of facts, but it is not so. Values 
have lost all sense of relationship, owing to the fact that 
the coal trade is in a state of chaos. It is difficult to give 
precise cause for effect, but since the Coal Export Com- 
mittee refused to grant the bulk of applications for ship- 
ments to neutral countries, prices have been dropping. 





In the case of applications for South America, it would 
seem as if for every one granted about four have been 
declined. The collapse of the market can hardly be 
attributed entirely to this action on the part of the Govern- 
ment, although it is due to it in a large measure, but the 
general inquiry is nothing like what is experienced in 
normal times. While, however, fears have been enter- 
tained that the result of the suspension of shipments to 
neutral destinations would mean the stoppage of work 
at the pits, so far as can be ascertained, none so far has 
happened. This has caused some surprise, but it is an 
admitted fact that numerous collieries are in extreme 
difficulties and never know hardly from day to day what 
their position may be. If the Government desired, in 
curtailing shipments to neutral countries, to bring down 
prices, there is no doubt that it had achieved marked 
success even so far, and there are indications that before 
long it will be more complete. No class of large coal 
outside of best and superior second Admiralties has 
escaped the falling tendency, although the more inferior 
qualities have suffered in a greater degree. What is a 
matter of concern to colliery owners is how far is the 
Government going to proceed on the line of restricting 
exports and at the same time keep pits going and men 
in regular employment. To achieve the double purpose 
is regarded as beyond the powers of anyone or any Govern- 
ment, and that considerable dislocation is bound to result. 
In a sense there have been two distinct ‘* markets” in 
some classes of coals. On the one hand, there have been 
the collieries which are fully stemmed for this month 
quoting a nominal figure for their coals without being in 
the position to effect sales, and on the other hand there 
have been middlemen holding the same coals offering 
them on the market at anything round about 5s. per ton 
less. Although there has been this wide difference, there 
is eminent justification for the merchant dropping his 
price so substantially. It is now the second half of the 
month, and unless the middlemen make arrangements for 
lifting their contract quantities they will not only probably 
lose them altogether but sacrifice a profit, even at the re- 
duced price he is prepared to take, of 5s. or so per ton. This 
set against the 6d. or Is. per ton profit regarded as good 
in normal times is naturally more than the middlemen will 
miss if they can possibly help it. Last week tenders went 
in for 50,000 tons of large steams for the Egyptian Govern- 
ment for shipment over July and August, and it is reported 
that the prices were about 32s. to 35s., according to quality, 
but for these same quality coals values on the open market 
have since fallen substantially. There have been sellers 
ready to take below 30s., of course, with this difference, 
that the latter figure is for coals for prompt shipment and 
not over the next two months, but it shows the change in 
the situation, 


Foreign Exports. 


Shipments foreignwise continue good, especially 
considering the difficulties of doing business in the face of 
the refusal of the Coal Exports Committee to grant licences 
with any freedom for neutral destinations. The total 
amount despatched last week from Cardiff, Newport 
Swansea and Port Talbot was 403,892 tons, as against 
497,515 tons, a decrease of 93,623 tons. From Cardiff 
alone shipments totalled 242,311 tons, as compared with 
325,638 tons last year. The destinations chiefly were :— 
St. Nazaire, 30,992 tons; Bordeaux, 14,515 tons; Caen, 
10,273 tons; and Naples, 11,334 tons. Shipments to 
South America were very small, and comprised :— Buenos 
Aires, 6939 tons; Rio de Janeiro, 4231 tons ; and Santos, 
3366 tons. Newport exported 54,525 tons, as against 
66,309 tons last year, and Swansea sent away 78,229, 
which was 11,338 tons more than for the corresponding 
period of last year. Shipments were exceptionally heavy 
to Rouen, where 21 cargoes, aggregating 28,816 tons, were 
sent. Port Talbot got away 28,827 tons, which was 
9850 tons less than a year ago, the bulk of the exports 
being for French ports. 


Munitions of War. 


The work of arranging for Wales to take her part 
in increasing the supplies of munitions of war is proceeding, 
although to the average person the progress that has been 
made appears to be slow. The Minister of Munitions 
paid a visit to Cardiff on Friday last, when he attended 
a meeting of the Welsh National Committee and subse- 
quently addressed a large meeting of employers of labour 
and trade union leaders. Since Mr. Lloyd George's visit 
the Welsh National Munitions Committee has had a 
meeting at Cardiff and has resolved to divide South Wales 
into three districts, with centres at Cardiff, Newport and 
Swansea. In order to ascertain what facilities there are 
in each locality and what labour is available, each district 
sub-committee is to present a scheme at the next meeting 
of the General Committee. Mr. Leonard Llewelyn, the 
general manager of the Cambrian collieries, has been 
appointed by Mr. Lloyd George to assist him in his organisa- 
tion work. The matter was settled when Mr. Lloyd 
George was in Cardiff, Mr. D. A. Thomas (head of the 
Cambrian Combination) agreeing to release Mr. Llewelyn 
immediately in order that he might take up his duties in 
London. 

LATER. 


Progress is being made for increasing the pro- 
duction of munitions in South Wales. The Central 
District Committee had a meeting at Cardiff on Wednesday, 
when Principal E. H. Griffiths was elected permanent 
chairman, Mr. W. Diamond (President of the Bristol 
Channel Ship-repairers’ Association) vice-president, and 
Mr. D. E. Roberts secretary. The Committee has decided 
to establish one national factory, and has left the choice of 
a site to a small executive committee, which will report 
to the District Committee on Monday next. The Com- 
mittee approved of a suggestion that arrangements should 
be made by which, under the supervision of the central 
factory, work could be done by private firms under 
definite arrangements as to inspection and supervision. 


Labour Affairs. 


Since the Conciliation Board meeting last week, 
when failure attended the efforts of the workmen’s repre- 
sentatives to persuade the owners to meet them in their 
proposals for a new wage agreement, a meeting of the 
Executive Council of the South Wales Miners’ Federation 





has been held, when it was resolved to call a general 
conference in order that the whole position should be 
placed before the delegates from each colliery. ft was 
also resolved that applications should be sent to the 
coalowners asking that they should agree that a joint 
audit be taken of the selling price of coal for each month 
from July 7th last year to May of this year inclusive. 
The delegates’ conference has also taken place, and at 
this meeting the acting president (Mr. James Winstone) 
pointed out that the miners’ representatives were bound 
by the decision of the last conference, and could not 
modify the demands made in the proposals without the 
consent of the miners as a whole. He added that it would 
be a national crime to have a stoppage of the South Wales 
collieries at this time, but if such a calamity took piace 
the responsibility must be placed upon the shoulders of 
the coalowners. The conference thereupon passed a 
resolution expressing astonishment and. dissatisfaction 
with the refusal of the coalowners to negotiate during 
the period of the war for a new agreement, and refusing 
to accept responsibility for any stoppage of work which 
takes place as the result of this attitude on the part of 
the coalowners. The conference reaffirmed the proposals 
for a new agreement, but left the door open by authorising 
its representatives on the Conciliation Board to continue 
negotiations on the proposals “‘ for a just and satisfactory 
settlement,’ and authorising the delegates to hold them- 
selves in readiness to be called together for consultative 
purposes. 


The Report of the Coal Commission. 


There has been some discussion concerning the 
report of the Departmental Committee appointed by the 
Home-oftice to inquire into the state of the coal industry 
and the best means of maintaining production. Several 
miners’ leaders have expressed their views on the matter, 
but while stating that coalowners and workmen should 
co-operate to prevent stoppages, that absenteeism should 
receive special attention, &c., it is noticeable that all draw 
the line at falling in with the view that the Eight Hours 
Act should be suspended. A special conference of the 
South Wales Association of Colliery Enginemen, Stokers 
and Craftsmen has been held to enable the members to 
consider their position regarding the new agreement in 
view of the Association’s failure to obtain representation 
on the Conciliation Board. It was ultimately resolved 
to endeavour to obtain a joint board with the coalowners 
in order to discuss disputes. 


Current Business. 


During the past week tonnage has been none too 
plentiful. Coals outside the superior qualities of 
Admiralties have been offered very freely with compara- 
tively few takers, and there has been an unusually wide 
margin in ‘values. It has all been a question of the 
position in which collieries have been placed. Some 
which have not had a ton to spare have been quoting the 
nominal figure of 34s. for ordinary second Admiralties, 
but middlemen have been ready to sell at less than 30s. 
Notwithstanding the fact that some of the dry coals have 
been drawn upon pretty largely by the Admiralty authori- 
ties, these coals have been weak, and some of them have 
hardly met with a single inquiry for about a week. Best 
drys are not regarded as worth more than 30s., although 
collieries, which can afford to be independent of immediate 
fresh business still indicate 32s. 6d. Ordinary drys are 
valued about 28s. Monmouthshires have been extremely 
irregular. Best black veins have been relatively steadier 
than other sections for the reason that very little of this 
class of coal is held by the middlemen, and quotations 
range about 30s. to 33s., although the former figure 
nearer represents the market. Western Valleys and 
Eastern Valleys have suffered most, and compared with 
a week or so ago have completely gone to pieces. It is 
not long since Western Valleys were a firm market round 
about 32s. to 32s. 6d., but business has been done from 
25s. to 27s. 6d., and best Eastern Valleys can command 
no more than 24s. to 25s., as against 30s. to 3ls. recently. 
Ordinary Eastern Valleys are down to 22s. 6d. to 24s. 
No. 2 Rhondda are also weaker, but washed nuts have 
met with a good demand and are firm. Small coals have 
eased also, despite fears that temporary stoppages at pits 
might bring about a scarcity. Best bunkers are quoted 
at 2Is. 6d. to 22s., and seconds 21s. to 21s. 6d., with cargo 
sorts from 17s. to 19s. Patent fuel is firm, as makers are 
fall up with orders, while coke is not quite so strong. 
Pitwood has weakened to 30s. A considerable quantity 
of wood has come along, and as collieries are pretty well 
supplied their demands at the moment are rather meagre. 


LATER. 


The market continues dull as regards fresh business 
and values are weak for prompt loading. Excepting 
leading Admiralty qualities, there are no large coals that 
are marketable at more than 30s. In some cases for such 
as best black veins 33s. is quoted by colliery salesmen, but 
they are well stemmed and not in immediate need of 
business, otherwise if they had to come on the market 
they could not obtain more than 30s. Although numerous 
collieries supplying inferior coals are reported to be in 
difficulties and hardly know from day to day how they are 
likely to get along, so far no stoppages at pits have taken 
place. The outlook is far from bright, but immediately 
that collieries suffer to the extent of having to suspend 
work, then the Chamber of Commerce will be in a better 
position to urge the Coal Exports Committee to grant 
licences more freely for shipment to neutral countries. 
Small coals are quiet and none too steady, best bunkers 
being about 21s. 6d. to 22s. Pitwood is weaker at 29s. 6d. 
to 30s. The demand is slow and supplies are fairly heavy. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal.; seconds, 30s. to 33s.; ordinaries, 
29s. to 30s.; best drys, 30s. to 32s. 6d.; ordinary drys, 
28s. to 30s.; best bunker smalls, 21s. 6d. to 22s.; best 
ordinaries, 21s. to 21s. 6d.; cargo smalls, 18s. to 19s.; 
inferiors, 17s. to 18s.; washed smalls, 22s. to 22s. 6d.; 
best Monmouthshire black vein large, 30s. to 33s.; ordinary 
Western Valleys, 25s. to 27s. 6d.; best Eastern Valleys, 
24s. to 25s.; seconds Eastern Valleys, 22s. 6d. to 24s. 
Bituminous coal: Best households, 29s. to 30s.; good 
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households, 27s. to 28s.; No. 3 Rhondda large, 29s. to 
30s.; smalls, 22s. to 23s.; No. 2 Rhondda large, 24s. to 
26s.; through, 22s. to 23s.; smalls, 19s. to 20s.; best 
washed nuts, 27s. 6d. to 30s.; seconds, 25s. to 27s.; best 
washed peas, 26s. 6d. to 27s. 6d.; seconds, 22s. to 24s. 
Patent fuel, 35s. to 37s. 6d. Coke: Special foundry, 42s. 
to 43s.; good foundry, 38s. to 40s.; furnace, 30s. to 32s. 
Pitwood, ex ship, 30s. to 30s. 6d. 


Newport. 

The market has been very quiet and erratic. 
Tonnage has shown no improvement on last week, and 
values have fallen for supplies for early loading. Middle- 
men are quoting very much below colliery salesmen, and 
the cheaper qualities of large coals have particularly shown 
weakness. Smalls, however, remain very steady on the 
basis of about 20s. Pitwood continues in excess of 
requirements and values are easy. Approximate values : 
—Steam coal: Best Newport black vein large, 30s. to 
33s.; Western Valleys, 25s. to 27s. 6d.; Eastern Valleys, 
24s. to 25s.; other sorts, 22s. 6d. to 24s.; best smalls, 
19s. to 20s.; seconds, 18s. to 19s. Bituminous coal : 
Best house, 28s. to 29s.; seconds, 26s. to 27s. Patent 
fuel, 34s. to 36s. Pitwood, ex ship, 30s. to 30s. 6d. 


Swansea, 


Although there has not been a great deal of 
activity on the market, anthracite values maintain a 
good level. Large qualities are very steady, and machine- 
made descriptions hold well to recent prices. Cobbles and 
nuts are firm, while there has been no change in rubbly 
culm and duff. Steam coals, however, have been very 
quiet. Approximate prices :—Anthracite : Best malting 
large, 22s. to 24s.; second malting large, 19s. 6d. to 20s. 6d.; 
big vein large, 17s. to 18s. 6d.; red vein large, 17s. 3d. to 
18s. 3d.; machine-made cobbles, 25s. 6d. to 28s.; French 
nuts, 27s. 6d. to 3ls.;\ stove nuts, 26s. 6d. to 28s. 6d.; 
beans, 24s. 3d. to 25s. 3d.; machine-made large peas, 
16s. 6d. to 17s. 3d.; rubbly culm, IIs. 3d. to 12s. 3d.; 
duff, 7s. to 7s. 6d. Steam coal: Best large, 28s. to 30s.; 
seconds, 23s. to 27s.; bunkers, 20s. 9d. to 22s. 9d.; smalls, 
15s. 6d. to 18s, Bituminous coal: No. 3 Rhondda large, 
27s. 6d. to 30s. 6d.; through and through, 24s. 6d. to 
25s.; smalls, 21s. 6d. to 22s. Patent fuel, 32s. to 35s. 6d. 


Tin-plates, &c. 


The iron and steel trades continue brisk, and 
some indication of their activity is afforded by the increased 
imports of iron ore. At Newport the returns show that 
last month imports were 57,000 tons, as against 32,000 
tons in May last year. Employment continues good in the 
tin-plate industry. Although there are only 450 out of 
581 mills at work, there is no unemployment, as so many 
men have enlisted or gone to work at ammunition factories. 
The Caerleon Engineering and Tin-plate Works will 
reopen next week, after being idle for about two years. 
They will start as tin-plate works only, and employment 
will be found for close on 200 men and girls. Two mills 
at the Ely Works, Pontyclun, are also expected to restart 
next week. Prices of tin-plate, which now stand at 
18s. 9d. per box, are higher than any record since 1876, 
when the price was 20s. 3d. per box. Exports last month 
of tin-plate and black plate amounted to only 37,918 tons, 
as against 57,095 tons for the same month last year. 
Most of the production is taken directly or indirectly by 
the Government and its Allies, and for this reason fears 
are entertained that considerable business outside will 
be lost owing to the inroads of American competition. 
It is reported that the American Sheet and Tin-plate 
Company has booked an order for 275,000 boxes for the 
Far East, which means that the Welsh tin-plate trade is 
being ousted from a market that was exclusively its own. 
The following are the official prices from the Swansea 
Metal Exchange :—Tin-plate,: &c.: IC., 20 « 14 « 112 
sheets, 19s.; I.C., 28 x 20 x 56 sheets, 19s. 6d.; I.C., 
28 x 20 « 112 sheets, 38s. to 38s. 3d.; I.C., ternes, 
28 x 20 x 112 sheets, 33s. to 34s. Galvanised sheets, 
24 g., £22 10s. Block tin, £173 15s. per ton cash, £169 10s. 
per ton three months. Copper, £86 5s. per ton cash, 
£87 5s. per ton three months. Lead: English, £28 10s. 
per ton ; Spanish, £27 10s. per ton. Spelter, £115 per ton. 
Tron and steel :—Pig iron: Standard iron, 67s. 43d. cash, 
67s. 94d. one month ; hematite mixed numbers, 95s. cash, 
95s. 6d. one month ; Middlesbrough, 67s. 9d. cash, 68s. 2d. 
one month ; Scotch, 73s. 9d. cash, 74s. 3d. one month ; 
East Coast hematite, nominal; West Coast hematite, 
nominal. Steel rails, heavy sections, £7 12s. 6d. per ton. 


Newport Metal Market. 


There has been practically no change in the local 
iron and steel trades during the past week. The inquiry 
in all departments is well up to the recent average, and 
full production is being obtained. At the bar mills there 
has been comparatively little fresh business and prices 
are unchanged, the quotation for both Bessemer and 
Siemens qualities being again £7 15s. At the blast 
furnaces work is reported to be at full pressure. Output 
is fully arranged for some weeks ahead. There is no new 
feature in iron ore and values are nominal on the basis 
of 26s. 6d. to 27s. for best Rubio. Tin-plates are a strong 
market and the tendency is to higher prices. For 20 « 14 
19s. or more is indicated, and for 28 x 20 38s. 6d. for 
both qualities. Works are not disposed at the moment 
to quote ahead, being content with the orders in hand 
for the time being. 








RAZORS FOR THE TROOPS. 


WE have received the following letter from the 
Master Cutler, and publish it with pleasure in the 
hope that our readers will see what they can do to 
help. We have collected from our printers, engravers 
and from our staff here over 200 razors, and are still 
getting more, and if it would be a convenience to any 
of our readers to leave razors here, we shall be very 
happy to include them in a parcel we are now 
making up. 

Dear Sir,—Several appeals for razors for the troops have 
appeared in the papers from myself, arising out of the request 





of the War-office that the Cutlers’ Company should undertake 
this collection. I have recently reeeived a letter from Lord 
Kitchener appreciating the response which has been made to 
this appeal, and requesting me to conyey his thanks fo the many 
donors throughout the country who have so generously sent 
forward their razors, and I am writing. this letter hoping 1t may 
be seen generally by the various donors. 

In my original appeal [ expressed a hope that 100,000 razors 
would be forthcoming, and I am pleased to say that up to the 
present I have received about 70,000, 45,000 of which have 
been put in order and sent forward to the War-office for the 
troops, the remainder being in hand in the process of being set 
and repaired, and will be sent forward in the next few weeks. 

Lord Kitchener requests that the appeal may be continued, 
and I feel confident that it is quite possible, at any rate, to reach 
the 100,000 originally asked for. ‘The manufacturers of razors 
are doing all they can to. meet the necessary need, but they have 
not yet overtaken the great demand caused by thé large number 
of troops on active service, and [I make this further appeal 
believing that there are still large numbers of spare razors avail- 
able throughout the country, the possessors of which will gladly 
give them for such a good purpose.—-Yours faithfully, 

W. H. Eis, 


The Editor, THe ENGINEER. Master Cutler. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

THE INSTITUTION OF WATER ENGINEERS.—At the Apartments 
of the Geological Society of London, Burlington House, W. 
Twentieth summer general meeting. ‘The following papers 
will be read and discussed : ‘‘ The Effect of Springs upon Water 
Levels in the Chalk of Eastern Surrey,” by Mr. Henry Dewey ; 
“The Hydro-geological Conditions of Newbald, East York- 
shire,” by Mr. Percy Griffith. 3 p.m. 


SATURDAY, JUNE 19rn. 


THE Nortu oF ENGLAND InstiruTEe OF MINING AND MECHA- 
NICAL ENGINEERS.—In the Wood Memorial Hall, Newecastle- 
upon-Tyne. The following papers will be open for discussion : 
— The Killingworth Colliery (New South Wales) Explosion,” 
by Mr. James Ashworth; ‘‘Coal-mining in the State of Penn- 
sylvania, United States of America,” by Mr. Samuel Dean ; 
“The Lateral Friction of Winding Ropes,’’ by Mr. H. W. G. 
Halbaum ; “ Winding Engine Signals,”’ by Mr. Wilfrid H. Davis ; 
“The Prevention of Overwinding and Overspeeding in Shafts,” 
by Mr. G. G, 'T. Poole; ‘‘Coal-mining in Mexico,” by Mr, E. O. 
Forster Brown. ‘The following papers will be read or taken as 
read :—‘' The Winding Drums of Practice and of Theory: 
With Notes on Factors of Safety and Kconomy of Winding 
Ropes,” by Mr. H. W. G. Halbaum ; ** Mining in Burma,” by 
Mr. C. W. Chater. 2 p.m. 


THURSDAY, FRIDAY anp SATURDAY, JUNE 241TH 
TO 26TH, 


THE INSTITUTION OF MUNICIPAT. AND CoUNTY ENGINEERS.— 
At the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Road Conference. The following is a 
preliminary list of the papers to be read and discussed at the 
Conference :—‘‘ The Improvement and Maintenance of High- 
ways in connection with Modern Traffic Conditions,’ by Mr. 
C. F. Gettings ; ‘‘ Improvement and Maintenance of Highways,” 
by Mr. J. S. Brodie; ‘‘ Some Recent Experiences in the Sur- 
facing and Maintenance of Roads, particularly on a Clay Sub- 
soil,” by Mr. J. A. Webb; ‘“‘ The Use of Motor Vehicles in 
Haulage of Materials on the Highway,” by Mr. F. W. Smart ; 
“Mechanical Traction for Municipal Work,” by Mr. E. J. 
Elford ; ‘‘ Haulage by Mechanical Means v. Horse Power,” 
by Mr. J. Rush Dixon; ‘ Haulage by Mechanical Means,” by 
Mr. T. W. E. Higgens; ‘‘ Reinforced Concrete for Roads, 
Sewerage, &c.,” by Mr. A. E. Collins; ‘‘ Fire Brigade Organisa- 
tion and Equipment,” by Mr. W. A. Farnham; “ Notes on 
Sewage Treatment by Forced Aeration,” by Mr. J. P. Wakeford ; 
“* Rjectors,” by Mr. I. Shone; and “ Protection of Ancient 
Buildings ; “ Resurfacing Roadways with Tarmacadam,” by 
Mr. N. Greenshields; ‘‘ The Reinstatement of Trenches,” by 
Mr. R. Brown; “ Tar, Pitch, and Bitumen in Road Construc- 
tion,” by Mr. A. Dryland; ‘ Kingston Sewage Works and 
Canbury Gardens,” by Mr. R. H. Clueas. 


FRIDAY, JUNE 25rn. 

Puysicat Soctety or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S8.W. 
“A Theory of the Electrical Resistance of Metals,”’ by Sir J. J. 
Thomson ; “On an Unbroken Alternating Current for Cable 
Telegraphy,” by Lt.-Col. Squier. 5 p.m. 


FRIDAY, JUNE 25rxH, tro THURSDAY, JULY Ist. 


NationaAL ROAD CONFERENCE AND EXHIBITION, 1915.— 
Horticultural Hall, Westminster, London, 8.W. Friday, at 
4p.m.: Official opening of the Exhibition. Monday, at 2.30 p.m.: 
Conference on “ The Use of Tar, Pitch and Bitumen in the Con- 
struction and Maintenance of Roads, with special reference to 
the Subject of Corrugations.”’ Papers by Mr. Perey J. Sheldon, 
Mr. Alfred J. Lyddon and Mr. G. H. Jack. Tuesday, at 2.30 p.m.: 
Conference on “ Heavy Traffic.” Papers by Mr. Harcourt E. 
Clare and Mr. Ernest J. Elford. Wednesday, at 2.30 p.m.: 
Conference on ‘‘ The Classification of Roads.’ Paper by Mr. 
G. Montagu Harris. Thursday, at 2.30 p.m.: Conference on 
“The Reconstruction of Roads in Belgium, with general refer- 
ence to the Injury done to Roads by War Operations and 
Military Traffic.” Paper by M. Henri Vandervin. The Exhibi- 
tion will be open every day, except Sunday, from 10 a.m. to 
7p.m. Admission Is., except to ticket holders. 








ASSOCIATION OF CONSULTING ENGINEERS (INCORPORATED). 
—The annual general meeting of this body was held at Caxton 
Hall, Westminster, on Monday, May ?lst, Mr. G. Midgley 
Taylor presiding. The Chairman, in moving the adoption of 
the report of the Committee, said it was evident that the Asso- 
ciation occupied a very strong position, and in course of time, 
when its usefulness became better known, it was anticipated 
that it would include in its ranks not only the majority of the 
consulting engineers in Westminster, but also in the United 
Kingdom. One of the heaviest works undertaken by the Com- 
mittee during the year was a consideration of the model general 
conditions of contract issued by the Institution of Electrical 
Engineers, to which considerable objection had been taken. 
During the past year the book of professional rules and scale of 
fees had been revised, and, judged by the number of applica- 
tions received for the book, not only from members of the Asso- 
ciation, but from Government Departments and the engineering 
profession generally, it had been found of great general utility. 
The Committee took every means in its power to maintain the 
best traditions of professional conduct, and in every case where 
advertisements appeared inviting engineers to send in applica- 
tions and fees for carrying out engineering works, the Com- 
mittee communicated with the authority advertising, and stated 
that by the rules of the Association its members were prevented 
from answering advertisements of the nature referred to. 
There were many matters which would engage the attention of 
the Association during the coming year, amongst others being 
the question of whether it was proper for members of the 
Association to enter into competitions for schemes for public 
authorities, 





CATALOGUES. 


From Ashwell and Nesbit, Limited, of Barkly-lane, Leicester, 
we have received a well got up pamphlet on the “* Nuconomiser ” 
system of feed-water heating by the utilisation of exhaust steam 
without back pressure. ‘The system is fully described and some 
interesting tests are given. 

C. Ister AND Co., Limited, Artesian Works, Bear-lane, 
Southwark, S.E,—‘* Air-lift Pumping Plants ” is the title of a 
catalogue sent to us by this firm. It describes the company’s 
latest plant for raising water by means of compressed air. 
The catalogue contains many drawings and other illustrations, 
and it describes the system in a clear and concise manner. 

From J. I. Thornycroft and Co., Limited, of Caxton House, 
Westminster, we have received a catalogue dealing with com- 
mercial vehicles. One feature about this catalogue to which 
we should call attention is that it contains a very full table of 
approximate running costs. We note that the firm is building 
vehicles to carry loads ranging from 5 ewt. to over 5 tons. 


THE Consolidated Pneumatic Tool Company, Limited, 73-75, 
York-street, Westminster, S.W.—We have received a copy of 
this company’s pneumatic tool catalogue, No. 39. It is an 
extensive publication, which gives views of the company’s 
works at Fraserburgh, Scotland, and describes and illustrates 
the various pneumatic tools that are made there. Some useful 
information is also given relative to the care of pneumatic tools. 

Donovan AND Co., 47, Cornwall-street, Birmingham.—From 
this firm we have received a small catalogue giving prices and 
other particulars of various electrical appliances such as are 
lamp winches, bells, bell pushes, batteries, cut-outs, cables, 
ceiling roses, cable sockets, cable connectors, casing and capping, 
cast iron water-tight fittings, heating apparatus, jointing and 
insulating materials, incandescent lamps, switches of various 
types, starters, &c. 

A NEAT little booklet on the Sturtevant system of warming 
and ventilating workshops has been sent to us by the Sturtevant 
Engineering Company, Limited, of 147, Queen Victoria-street, 
E.C. It is one of the best trade publications on the subject we 
have seen. Works managers and others who desire to heat and 
ventilate their factories will find much in the publication to 
help them. ‘The illustrations show that the company has 
carried out a good deal of work of this kind. 

THe Contraflo Condenser and Kinetic Air Pump Company, 
Limited, ef 3, Central-buildings, S.W., has recently issued an 
excellent pamphlet on Contraflo kinetic condensing and air 
pump plant. The advantages of the system are clearly set 
forth. We gather from the pamphlet that the system has now 
been applied to many steam installations not only in this country 
but in many other countries. Plants have been supplied ranging 
in size from 500 kilowatts to 25,000 kilowatts. 

Me. F. A. Perry, of 25, Coliege-hill, London, E.C., the agent 
for the Myers-Whaley Company, of Knoxville, Tennessee, 
has sent us a catalogue dealing with shovelling machines 
for underground and surface work, ‘These machines are built 
in various types, and are applicable to a very wide range of uses. 
It is said that they can be profitably employed on almost any 
shovelling work which is now done by hand, provided that a 
sufficient quantity is to be handled to get economical results. 

THE Coventry Chain Company, of 47, Victoria-street, 5.W., 
has sent us a catalogue on Coventry roller chains. It contains, 
in addition to much general information, tables giving dimen- 
sions, weights, &c., of various chains which the company makes, 
Some instructions are given concerning the care and lubrication 
of chains, the distance between chain wheel centres, the limit 
of vertical angularity, &c. We feel sure that the publication 
will be useful to those who are in any way interested in the 
transmission of power by chains. 

From the Spray Engineering Company, of 93, Federal-street, 
Boston, Mass., we have received a pamphlet on washing and 
cooling air for steam turbine generators. The air washer supplied 
by this firm is designed on somewhat different lines from those 
built in this country and described recently in our columns. 
One of the special features is that an atomising screen is fixed in 
front of each nozzle. There is a good deal of information in 
this pamphlet, and we have no doubt that those who are in- 
terested in the cooling of turbo-generators will find it useful. 

Tue K. and W. Soap Fountain Company, of 8, Breams- 
buildings, E.C., have sent us some particulars of the “ K. and W.”’ 
soap fountain, which is claimed to offer considerable advantages 
in engineering works, or, in fact, anywhere where washing 
accommodation is provided for a number of people. It gives 
automatically a constant supply of an antiseptic liquid soap. 
It is made of porcelain on the well-known principle of the giass 
bird fountain, and it is said that it cannot possibly get out of 
order. All it needs is refilling, usually about once a week or 
once a fortnight. ‘The makers point out that it eliminates 
entirely the waste that ordinarily occurs owing to soap being 
left in the water. 


Tue Worthington Pump Company, Limited, of India House, 
Kingsway, W.C., has sent us a new catalogue on the Worthington 
‘“* Roto-drum ” pumps and blowers which operate upon the well- 
known principle of the rotating excentric drum fitted with sliding 
plates or pistons, which are opened and closed by the rotation of 
the drum. ‘This principle, the makers point out, has been known 
and applied for many years, but in the form hitherto manufac- 
tured it has not been suitable for the high speeds of revolution 
required to enable the pump to be direct coupled to an electric 
motor. After much experimental work, however, the Worthing- 
ton Pump Company has produced a high-speed machine which 
operates on these lines, and it is described and illustrated in this 
catalogue. 

A SOUVENIR has been sent to us by the Steel Barrel Company, 
Limited, of Uxbridge, Middlesex. The company’s works, we 
gather, have recently been extended, and plant has been added 
to meet more adequately the requirements of the Government. 
The capacity of the generating plant for producing the electric 
current required for welding has been doubled, and the quantity 
of steel barrels turned out has been largely increased. The 
company, we gather, has made hundreds of thousands of steel 
barrels and casks for a great variety of uses, such as the transport 
of motor spirit, acetone, sulphuric acid, lubricating oil, seed oils, 
varnish, bisulphide of carbon, benzol, petroleum, and_many 
chemical products. The barrels are being used in the United 
Kingdom, Canada, Australia, India, Egypt, China, Japan, 
Russia, Scandinavia, Africa, practically throughout the world. 


A. ReEyYROLLE AND Co., Limited, Hebburn-on-Tyne.—From 
this firm we have received some particulars of switchgear and 
accessories for war service. We understand that the company 
is prepared to give prompt deliveries to firms engaged on the 
manufacture of munitions. The firm, we are told, has large 
stocks of completed switchboard parts which are being held in 
reserve for Government work only. These parts are for 6000 
and 12,000-volt armoured switchgear and 500 and 3000-volt 
draw-out panels, as described in pamphlets Nos. 159 and 160, 
All switchgear made by the firm conforms with the Home-office 
recommendations. The switchgear is not only robust, but in 
order to eliminate fire risks ail current-carrying parts have a 
large section, and all gear before it is dispatched is subjected 
to a pressure test equal to three times the normal working 
voltage. Other features to which the makers direct attention 
are :—(1) Reliable automatic operation under faulty conditions ; 
(2) freedom from risk of shocks or burns, especially during 
cleaning, inspecting and testing ; (3) freedom from breakdown 
under working conditions; (4) cost of cleaning, testing and 
supervision are reduced to a minimum. 

. 
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G.W.R. TRAIN CONTROL CARRIER. 


At most train control offices on other railways a large “‘ diagram 
board ”’ is provided, showing a plan of the line in the “ control ” 
area, and containing holes where the stations, depéts, &c., 
are marked, into which small pegs, representing the trains are 
placed to indicate the actual occupation of the lines. In addi- 
tion, records of train movements and loading are made on forms 
kept on the controllers’ desks. In the Great Western offices 
at Reading and Bristol a great improvement on these methods 
has been introduced. A novel and more simple and effective 
system, devised by a member of the Great Western Company’s 
staff, is employed, and the controllers find it of great assistance 
in the conduct of their operations. Instead of a large diagram 
board, which usually has to be fixed on the wall of the office, 
a small compact cabinet, divided into partitions representing 
the stations, depéts, &c., stands on their desks, within easy 
reach of the men at their seats. Large forms for recording the 
movements and loading of the trains are done away with and, 
in place of them, a small separate slip is used for each train. 
This is placed in a cardboard “ carrier,’ of which we give an 
illustration. The “carrier ’’ bears a label on which is marked 
the train it represents and, with the slip inside it, is transferred 











CARRIER FOR TRAIN CONTROL FORMS 


from one partition to another aceerding to the movements of 
the train. At the top of the © carrier” is a pointer which stands 
opposite a revolving clock face and the controller, upon receiving 
a advice of the wherscabouts or loading of a train, marks the 
particulars on the slip and, before replacing the ** carrier” in 
its position in the cabinet, turns the clock face to make the 
point indicate the time of the advice. All the clock faces are 
visible at a glance over the cabinet, so that, as the minutes go 


by, the times showing on the various “ carriers "’ automatically 
attract the attention of the controllers to any delay or the 
omission of an overdue advice. By this method the controllers 


can at any time see at a glance (1) the actual oceupation of the 
line, (2) what trains are in the * control’ area, (3) where the 
trains are situated, and (4) the time each train was last advised. 
Further information in respect of any of the trains—loading, 
previous running times, and any other particulars recorded on 
the slips—may be seen by simply raising the © carrier from 
the cabinet. 

W he ‘na train has passed out of the “‘ control” area its “ ear- 
rier’ is, of course, removed from the cabinet and the slip filed 
away, so that the controllers are relieved of having before them 

as they would have in using forms containing records of several 
trains—particulars of trains that have passed out of their hands. 

Great Western Railway Magazine. 





THE MANUFACTURE OF ELECTRIC STEEL IN 


THE STOBIE FURNACE.* 
By Mr. VICTOR STOBIE, Sheffield. 
THERE are two distinct types of eleetrie furnaces—the are 
furnace and the induction furnace, but, for the purpose of this 
paper I would subdivide the former again, according to size, into 
large ones and small ones; taking the small class to inchide 
those up to 6 tons and the large class from 7 tons upwards. 

My reason for the subdivision of the furnaces is because the 
relation between the weight of the furnace structure and the 
weight of the charge in small furnaces is often six to one, whereas 
in the case of large furnaces it is down at times to a proportion 
of three to one. This means that a very large portion of the 
heat in the small furnace must be devoted to keeping the fabric 
hot, and it is often found a distinct advantage to heat separately 
the hearth of the furnace at the same time as the steel charge is 
being heated, in order that the large abstraction of heat from 
the molten bath by the hearth, usually experienced in small 
furnaces, will not chill the bottom layers of the steel. The 
importance of this will be realised when considering high per- 
centage alloy steel making, as, unless an equable temperature 
is obtained throughout the mass of the charge, any of the ailoys 
at the bottom of the furnace will tend to remain there on account 
of their greater specific gravity when cold than when hot. This 
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reaches a maximum of importance in such steel as high-speed 
steel, where the heaviest material of the charges weigh more 
than three times that of the main mass of the bath. In this 
case the disadvantage of a cold hearth is aggravated by the 
melting point of tungsten, the heavy material in question which 
sinks to the coldest part of the bath, being much higher than 
that of steel. No doubt there is very little high-speed steel, if 
any, made in Middlesbrough, but this example is put forward 
to make clearer what mostly takes place in small electrical steel 
furnaces heated only by arcs above the bath, and was one of the 
problems which faced me after I had seen many heats turned out 
of small electric furnaces on the Continent. 

Some other electric furnace designers had considered the 
point, but, on trying to overcome it, they did so without regard 
to other disadvantages which they were substituting for the 
original one. One attempt was as follows :—-To overcome the 
effect of the cold hearth the sending of the current through a 
central bottom portion of the hearth was tried so that the 
passage of the current through the dolomite should heat the 
latter; but furnaces so designed have been found to suffer 
from an overheating of that single central portion of the bath. 
In such a case the hearth becomes extremely soft, through the 
heating-up caused by the passage of the current, and it will 
not then resist the ordinary processes of the furnace. The result 
is that one is never sure of having the ladle ready when the steel 
decides to tap itself out through the hearth of the furnace ! 
I have overcome this excessive hearth heating by devising an 
electric system which automatically compels the current to 
divide itself up over the whole mass of the hearth. This gives 
just the amount of auxiliary hearth heating required in a small 
furnace. I was therefore fortunate to start with a knowledge 
of what to avoid introducing whilst solving the first problem. 

In the 5-ton Stobie two-phase furnace two-phase currents 
are made to take a long journey through the metal and give 
quick-heating effect as follows :—The electrode attached to 
the outer cable of one circuit is placed at one end of the bath 
above the slag, and the electrode connected to the outer wire 
of the other phase is placed at the opposite end of the bath, also 
above the slag. The electrode on the inner or neutral wire of 
each phase is placed in the hearth of the furnace at the opposite 
end to the other electrode of its circuit. This arrangement of 
electrodes causes each circuit to be connected through the 
longest distance in the charge, and is characterised by the 
crossing in direction of flow of the currents of electricity. To 
both types of Stobie furnaces a unique attachment is usually 
made, permitting of the additional heating of the furnaces by 
means of town gas or oil. 

The above combination of oil or gas heating, with electric 
heating in an ordinary electric steel melting furnace, offers three 
considerable advantages ; the first being in the cheaper melting 
of the raw materials and the confining of the use of electricity 
to those portions of the process which are more efficiently accom- 
plished by its use ; the second is in the increase in the neutral 
properties of the atmosphere in the furnace during the use of 
electricity as the heating medium. This is accomplished by 
cutting off the air supply whilst maintaining a small supply of 
gas or oil. The third advantage being in the diffused heat from 
the gas or oil for preparing the sole of the chamber after week- 
end or other stoppages, and for burning-in the original hearth. 

The furnace is tilted on rockers by motor-driven gearing 
acting on wire ropes. The furnace is tilted towards the furnace 
platform when slags are to be removed from the bath, an opening 
in the platform permitting the discharged slag to fall to the 
shop floor level into a bogie for removal. The same mechanism 
tilts the furnace in the reverse direction for tapping. At each 
end of the furnace are placed the motors for regulating the 
position of the electrodes, which is the means adopted for 
regulating the current, and, therefore, the temperature of the 
furnace, 

The majority of early large are furnaces are three-phase 
furnaces. One type was mesh-connected and the other star- 
connected with one phase reversed. The effect of reversing one 
phase in the latter type of furnace has not been published. 
The large Stobie furnace has no such complication, but is an 
ordinary star-connected one. The three phases are each 
connected to an electrode above the bath, and the central point 
of the star connection is carried to another electrode also above 
the bath. The object of this device is to avoid to the greatest 
extent any overloading of the conductors ; to avoid fluctuations 
in the electrieal conditions, and to give a better distribution of 
heat over the surface of the metal. This is accomplished by the 
fourth electrode above the bath taking the unbalanced currents 
in the furnace, instead of each phase-electrode being burdened 
continually with the unbalanced currents in the two-phase 
electrodes, 

The overloading of cables and electrodes in most. types of 
large furnaces will be realised, when it is remembered that any 
phase electrode in those furnaces may be seriously overloaded 
itself, when it is called upon to additionally carry its share 
50 per cent.—of an overload taking place simultaneously on 
one of the other phases. Such overloading may easily cause 
a breakdown of some part of the electric system. This cannot 
possibly happen in the Stobie three-phase furnace, because 
the fourth electrode is obliged to take all unbalanced current, 
and its chance of peing overloaded is practically nil. 

The detailed electrical principle of this furnace is as follows : 
Three electrodes above the bath are connected to the three phases 
of a four-wire star-connected supply, whilst a fourth electrode, 
also above the bath, is connected to the middle or neutral point 
of the supply system. The electrode are gaps above the metal 
are adjusted according to the phase and interlinked pressures. 
Any reduction in the resistance of the are gaps under one of the 
three-phase electrodes will reduce the resistance of the phase 
circuit by a greater percentage, than it will reduce the resistance 
of the interlinked circuit; therefore the resulting excess of 
current would be taken by the fourth or neutral electrode. 

When a three-phase electric furnace is working the phases 
are never balanced on account of the constant movement and 
fluctuation in the resistance of the material which is being 
melted, and the waviness of the surface of the bath when mo!ten ; 
the fourth or neutral electrode will, therefore, constantly carry 
current and do its share of the heating or melting of the charge. 
By this arrangement of four top electrodes a much better distri- 
bution of heat is obtained in large furnaces than by the use of 
only three electrodes. 

A characteristic feature of the casting of electric steel is that 
hardly a spark can be seen when the steel is flowing, this being 
due to the extreme deadness of the material before it leaves the 
furnace, It is a visible sign of that essential property of freedom 
from gases which should always obtain in the best steels. 

The method of manufacture in the electric furnace, when 
using a solid charge, is as follows :—The whole of the material 
should, if possible, be charged into the furnace previous to the 
switching on of the current along with some lime. The electrodes 
are brought into contact with the charge and the circuits through 
the furnace are adjusted by separating the electrodes from the 
charge and establishing ares between them. When the steel 





has commenced to melt, white flames appear at the door of the* 


furnace. These flames are’ remarkable inasmuch as, although 
sometimes highly illuminating, they are comparatively cool. 
These flames are a sign of the charge being ready to receive the 
iron oxide which is relied upon to rid the charge of its impurities. 
On adding the iron oxide in the shape of ore or millscale the 
incandescent flames turn to thin yellow ones, this state continuing 
until the slag is removed. When the steel is melted, the charge 
hand from experience will see whether the slag requires thinning 
or thickening, this being done normally by additions of sand or 
lime. The boil which is obtained ordinarily in the electric 
furnace is not a violent one such as seen in open-hearth practice, 
the raw materials containing very little carbon, silicon and 





phosphorus. Such a quiet state of the bath, if it were in an open- 
hearth furnace, would, of course, give much anxiety to the 
melter. - the electric furnace we do not depend upon the 
i itation of the molten mass by boiling to enable 
the heat a be distributed throughout the charge. A consider- 
able amount of the heat imparted to the molten bath is generated 
in the slag, in consequence of the latter’s resistance to the 

ge of the current. The slag is rotated in the Stobie furnace 
all over the bath by the blowing effect produced by the disposi- 
tion of the arcs, which eauses the highly heated slag to sweep 
over the whole surface of the steel. 

When the bath is sufficiently hot a sample is taken and tested 
for phosphorus. If the result is as low as desired, say 0.01 per 
cent. or under, the slag is run off the metal. Should the phos- 
phorus not yet be low enough, the slag may require some 
readjusting—the experience of the melter will govern him on 
this point. It is almost invariably found that when the phos- 
phorus contents of the steel is down to 0.01 per cent., the 
manganese, silicon and carbon are also very low. After the 
slag has been cleared off the charge, anthracite is thrown on to 
the bare metal in sufficient quantity to raise the carbon per- 
centage up to within a few points of that desired in the 
finished steel. After trying many methods of introducing 
carbon into the bath, I devised this means and have always had 
the best success with it. A new slag, consisting of lime, sand 
and fluorspar, is thrown into the furnace and the current again 
switched on. In about half an hour this slag melts. The 
silicon takes iron oxide from the steel ; carbon in the form of 
anthracite is spread over the slag and the iron oxide is thereby 
reduced, This action continues until the major portion of the 
iron oxide is abstracted from the bath, but the affinity of the 
oxide for carbon is not sufticiently strong to completely deoxidise 
the charge. Little by little now the ares, acting on the carbon 
and the slag, tend to produce carbide of calcium and silicon 
carbide. Until practically all the iron oxide is removed from 
the bath and the slag, these compounds cannot exist free in 
the slag, but a constant diminution of the iron oxide proceeds 
until finally the iron in the slag is reduced to 0.5 per cent. or 
less. When this stage has arrived, calcium and silicon carbides 
are formed in the slag. ‘These are exceedingly powerful 
deoxidants, and they clear the steel of the last traces of iron 
oxide. Kither the calcium carbide or the silicon carbide, or 
possibly both, enter into a fresh campaign at this stage and 
attack the sulphur content of the steel. The sulphur exists 
in the charge mainly as ferrous sulphide, and is split up by the 
slag. Caleium or silicon combines with the sulphur as a sulphide 
and the carbon in the carbides is delivered up to the steel. 
When this stage is attained a sample of the steel is sent for 
analysis, the elements estimated being carbon, manganese and 
sulphur. Suitable adjustments of these are made if necessary. 

It is found, as a result of considerable experience, that when 
adding manganese to steels made as above, no loss should be 
allowed for on the ferro-manganese added to the bath, as 
invariably 100 per cent. of the weight charged is found in the 
steel, except in the case of a first heat or two of very high 
manganese steel. The loss in this last case is due solely to the 
absorption of a small proportion of manganese by the furnace 
hearth. No loss of added titanium has been experienced and 
none of vanadium. 

Perhaps the main question which will occur to the members 
of an Institute having its headquarters in Middlesbrough is, 
What advantage would accrue to the Middlesbrough industries 
from an electric furnace installation ? TI propose, therefore, 
to treat the question of the advantages of the use of steel from 
Stobie furnaces from this standpoint. Electric steels have 
the following advantages over other steels :—(1) Regularity 
of composition; (2) lowering of sulphur and phosphorus con- 
tents; (3) absence of gases; (4) higher yield of sound ingots ; 
(5) positive control of all furnace operations. 

The Stobie furnace, used in connection with a basic open- 
hearth furnace, permits the production of steels higher in 
quality than acid open-hearth steel at a lower cost price than the 
latter. For example, molten steel of a very ordinary quality, 
from a basiv open-hearth furnace, treated in the electric furnace, 
will be equal in composition to acid steel made from the finest 
Swedish bases, will be sounder than the latter, will give a greater 
yield from the ingot, whilst the cost price will be increased by 
This figure is arrived at as 











not more than 9s. 6d. per ton. 
follows, based on a 10-ton charge taken from the basic open- 
hearth furnace and poured into the Stobie furnace :— ; 
£s. 4. 
200 units per ton x 10 tons, at .3d. per unit - 210 0 
Electrodes at 2s. per ton Sh: Ge) ee we, Ser oe EO 
Total labour on furnace .. .. .. »- oc «2 « « O95 O 
Slag materials Se, a aw Sst par Ae oar eS: ee ca Se ee 
Repairs . ee aa ae SS 
Interest and depreciation at 15 per efit. dc) oh sees OB Ok 
Total per WO toms .. 2. oe ts oe oe oe oe £415 0 
Per ton - £0 9 6 


I have obtained sigue yields of 93 per cent. and 94 per 
cent. of sound billets from ingots of carbon steels, the balance 
being composed roughly of 2 per cent. furnace loss and 4 per 
cent. scrap. These yields surpass any of the yields from the 
recently advertised casting processes used at various works in 
conjunction with open-hearth furnaces. If the extra yield of 
sound material represents a 10 per cent. improvement. on some 
existing practice, this saving may be taken as equivalent to, 
roughly, 8s. per ton. This saving must be deducted from the 
extra cost of electrically heating the open-hearth steel in the 
Stobie furnace, and gives a net extra cost of Is. 6d. per ton for 
the finished electric steel billets. 

I am sure members will fully realise that, in my above account 
of costs for treating open-hearth steel in the Stobie furnace, 
I have not followed the usual plan of some electric furnace 
designers of attempting to show that steel can be electrically 
treated for an odd shilling or two per ton, but I rely upon you 
as steel manufacturers and steel works engineers to realise that 
the figures so often spread broadcast by general furnace designers 
are almost invariably theoretical, sometimes possibly a snap 
test under most exceptional conditions. These costs I have 
given are costs which can be guaranteed not to be exceeded, 
and result from knowledge of the subject as distinct from wild 
dreams thereon. 

We must take it for granted that to suggest increasing the 
price of rails, plates, angles and the like by Is. 6d. per ton is 
generally useless, because the buyer of these materials who will 
pay Is. 6d. per ton more than the usual market price has not yet 
blossomed forth. It is for the higher grades of steel, which are 
not the unfortunate subjects of standard market prices, that 
the electric steel furnace was brought into existence. The 
considerable trade in these higher-priced steels will be well 
known to my hearers, and they in turn will realise the advantages 
to them which would accrue from the proposition I have outlined. 

When an electric furnace is contemplated for making steel 
the following will be the costs, assuming a furnace of 





castings, 
1 ton capacity is installed :— 
£s. d 
td ee a ee ae ee ee 
Current, 800 units at .3d. ee lant tear Te sae wel ee! ee ae 
ME Cees ok. co. US. ese, Ga ke. Acces See 
ed as te ae 6 Ge Ss eee Se ee ae 
a ae eae a 060 
OO ee a a ee ee er ee ee nee ee eke 
£410 0 
Melting loss, 2} per cent. .. 02 38 
£412 3 


Total per'tom .. «. «2 o8 20 se se 

Should a high quality of steel, say, as a base for alloy steels 

be required, the costs in a 5-ton furnace would be as given in the 
following table. 
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Steel scrap at 50s. per ton x 5 
Current, 800 units at .3d. x 5 
Electrodes, 7s.6d. xX 5 .. .. 


CORR COR CNwh 
i 

eounnrss? 

coceoc 


Slags 5 
Repairs 5 
Labour iat eaters sg ot 
Ordinary additions 0 
£22 3 
Melting loss Pah ETM ety 6 OPN AE aE See O1llL 6 


Per ton sth tbat ipl se Draw ¢ 5 
Plus, in both cases, interest and depreciation. 

The reason the current consumption is as high in the 5-ton 
furnace as in the 1-ton is because the process followed for steel 
for castings is a simpler and cheaper one than for ingot steel. 

It is noteworthy that previous to the advent of the electric 
furnace all steel furnaces had originated in England. It would 
seem as though there were, therefore, some substance in the 
reproach at times levelled against us steel manufacturers of 
almost ignoring the scientific advances made abroad in recent 
years in metallurgical matters ; but you may be interested to 
know that the furnaces and plants which I have described are 
entirely British in design and construction. Not one portion 
of the whole installation has been supplied from abroad, with 
the sole exception of the carbon electrodes, which are not yet 
manufactured in this country. In the matter of electrodes, 
the writer is at present engaged on the development of an 
entirely new type, which allows of the reducing of the cross- 
sectional area by 60 per cent., and the probability of a votal 
change in this portion of an equipment in the near future is 
almost certain. 


In reply to questions raised in the discussion, Mr. Stobie 
said :—The roof does not last long. We count three weeks 
for a run of one roof. ‘To facilitate working, the roofs are 
detachable and easily replaced. That is a week-end job. The 
linings are made of dolomite. Dolomite is electrically conductive 
at very low temperatures, but we prefer always to heat the hearth 
first with gas or oil, because the hearth will take the current far 
better when heated. It is because of the possibility mentioned 
by Dr. Stead of the metal boring through the hearth that we 
prefer getting the hearth hot by the special means described in 
my paper, to start with. It is a great mistake to rush the 
furnace and put in the steel before the lining can properly with- 
stand the metal. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-budldi hancery-lane, W.C., at 6d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 
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STEAM GENERATORS. 


20,878. October 12th, 1915.—IMPpROVEMENTS IN THE MANU- 
FACTURE OF SUPERHEATER AND THE LIKE TUBES, Summers 
Hunter, of the North-Eastern Marine Engineering Company, 
Wallsend, Northumberland. 

The ends of the tubes A A to be connected by the U-bend or 
cap are separated by a distance piece X consisting of a length 
of metal, which may be steel or iron, arranged transversely 
with the ends thereof projecting beyond the tubes, as shown in the 
two upper illustrations. Thisdistance piece is now heated toa weld- 
ing heat and the ends caused to fill the space between the tubes 
in such a manner as to form a distance piece with a flat face 
flush with the extremities of the tubes, while the sides are 
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flush with the sides of the tubes, as shown in the two middle 
illustrations. To this distance piece is now welded the U-bend 
or the cap B, the open end of which is welded to the front face 
of the distance piece so as to form a passage from the one tube to 
the other, as shown in the two lower illustrations. The cap is 

- preferably thickened at its outer end in order to allow for wear 
due to the high temperature of the flue gases on the outside of 
the cap and to the flow of the superheated steam through the 
inside of the cap.— May 26th, 1915. 


19,450. September 4th, 1914.-IMpROVEMENTS RELATING TO 
STEAM GENERATOR FuRNACEs, William Affleck Robertson, 
of 407-409, Corn Exchange, Manchester. 

The arrangements described in this specification are intended 
to facilitate combustion and to form an additional heating 
arrangement by supplying liquid fuel in spray form in such a 
manner as to prevent the spray tube or pipe. choking by the 
carbonisation of the oil. In the application of the invention to 


an internally-flued type of boiler, such as a Lancashire boiler, 
a supplementary supply of air is directed over the firebars by 
steam jets A disposed in a recess behind a grid-like member B 





which forms the front face of the bridge at the rear of the 
furnace. An oil pipe C is provided having branches D, each 
with its mouth of conical or other form adjacent to a steam 
jet, so that the jet will draw the oil from the pipe and spray it 
into the furnace over the fire. The action of the steam Jets 
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also induces a flow of air from the ashpit along the outside of 
the branch oil pipes, and thus maintains the temperature of 
said pipes sufficiently low to prevent carbonising of the oil 
therein. By this arrangement the supplementary air is supplied 
in an efficient manner, and an efficient oil burner for assisting 
in steam generation is provided. ‘There are four other illustra- 
tions.—May 26th, 1915. 


STEAM TURBINES. 


12,622. May 22nd, 1914.--IMPROVEMENTS IN AND RELATING 
To MARINE GEARED ‘TURBINE INSTALLATIONS, The Hon. 
Sir Charles Algernon Parsons, K.C.B., Alfred Quinton 
Carnegie, and Stanley Smith Cook, all of Turbinia Works, 
Wallsend-on-Tyne. 

The object of this invention is to provide an improved thrust 
block which is lighter and cheaper than the ordinary arrange- 
ment. Several methods of carrying out the invention are 
described, and the drawing shows one of them. The body of 
the main gear wheel A B, which is preferably of the double 
helical type, is in the form of a cylinder with a spindle C passing 
through it, and projecting at each end. These projecting 
portions D E are supported in journal bearings F G in the ends 
of the gear case H, on which are formed feet J for attachment 
to the ship’s bottom, The upper part of the casing is conveni- 
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ently formed as a detachable cap or hood K secured by studs 
or bolts. The upper part of each journal bearing is preferably 
formed as a separate cap LM, bolted to the lower portion H 
of the casing, and to the sides of the casing cover K. Spherical 
seatings N are ‘preferably formed concentric with each journal 
hearing, and on the inner surface of the casing, partly in the 
lower portion of the casing and partly in the detachable bearing 
cap. On each side of the gear wheel body thrust faces are 
provided. ‘These faces may be formed on the hub of the wheel 
or on thrust collars O secured to the spindles. Against these 
thrust faces pivoted pressure blocks P are adapted to bear. 
These pressure blocks are adapted to pivot upon suitable 
housings Q, preferably formed with spherical backs, so as to 
sit in the spherical seatings N above mentioned.—May 26th, 
1915. 
$247. May 29th, 1915.—IMPROVEMENTS IN AND RELATING TO 
TuRBINE Nozz.es, Brown, Boveri and Co., Baden, Switzer- 
land. 

In the form shown in the four upper illustrations the segment 
consists of an upper part A and the lower part B. The guide 
blades C are cast into the lower part B. The ends of the project- 
ing edges of the guide blades lie in a concentric cylindrical 
surface so that a good tight joint can be made between the 
upper and lower parts by pressing the two parts together by 
means of separate pressing pieces D and set screws EK. In 
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the modification shown below bolts F are provided instead of 
the Screw E and wedge D for fixing the parts A and B firmly 
together. It will be understood that other means may be 
used for this purpose if desired. Turbine nozzles made as 
described above have the advantage of being cheap to construct. 
Also the sides of the passages may afterwards be machined all 
over, and the blades themselves may be of any desired cross- 





sectional forms and may be sufficiently thin to ensure that the 
jet of steam issuing from the passages shall be as solid as possible. 
—May 26th, 1915. 


BATTERIES. 


18,092. July 3ist, 1914.—IMPROVEMENTS RELATING TO ELECTRIC 
ACCUMULATORS OR SECONDARY BATrTertes, Francis Adain 
Coles, of 12, St. Paul’s-square, Birmingham. 

The object of this invention is to provide an improved battery 
in which leakage of the fluid contents is effectively avoided. 
The double sides A and B are arranged to form an outer com- 
partment C, which surrounds the inner compartment D contain- 
ing the usual battery elements KE. The transverse section 
of the case may be of circular or rectangular form. In 
the drawings a circular case is shown. The compart- 
ments are closed by top and bottom plates’ F. Within 
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the outer compartment a small pipe G is arranged which extends 
downwards for a convenient f tho from the upper end of 
the inner compartment and provides a communication between 
the compartments. Otherwise the inner compartment is 
entirely closed. In the upper end of the outer compartment is 
provided a vent which opens to the atmosphere. This vent 
consists of a tube H attached to the upper plate and extended 
downwards through the open end of a tube or cup I which is 
attached to the bottom plate or otherwise secured. The iower 
end of the tube or cup L is closed. By a construction as above 
described any leakage which may occur from the inner compart- 
ment due to gassing, improper handling, or overturning of the 
battery is intercepted by the outer compartment. The battery 
case may be constructed irom celluloid sheets or other suitable 
material in any convenient and ordinary manner. The inner 
compartment is provided with a solid detachable plug J.— 
May 26th, 1915. 


ORDNANCE AND ARMOUR. 


11,835. May 13th, 1914.—ImMpRovemMENTs 1N_ Bombs, Sir 
V. G. Armstrong, Whitworth and Co., Limited, and 
Stephen Maguire Murray, all of Elswick Works, Newcastle- 
on-Tyne. 

A is the body of the bomb containing a main explosive charge 
B. The body A has a pointed nose C and a tubular tail piece D 
which carries the pellet E of the detonator. The pellet E is 
secured to the tail piece D by bolts F, which are retained in 
position by a sleeve G and by the tongues H H connected 
to it. On the tail piece D is a cylindrical casing I carrying vanes 
J, the casing I being free to turn upon the tail piece D. On the 
casing [ is a nut K engaging with a screw L on the sleeve G, 
so that when the casing I rotates the sleeve G moves from the 
position shown in the upper drawings to that shown in the 
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lower drawings. In the latter position the bolts F are retained 
in place by the tongues H H alone. A tube M extends the length 
of the body A and at its front end is a needle N, whilst its rear 
end is in communication with the tubular tail piece D. Adjacent 
to the needle N is the explosive charge O. A removable safety 
pin P is provided to lock the pellet E in the tail piece D. When 
the bomb is released from the airship and falls, the vanes J 
rotate the casing I and nut K and move the sleeve G rearwards, 
the pellet E being then lightly retained by the tongues H H. 
When the bomb strikes the target the inertia of the pellet E 
causes its conical end to overcome the tongues H H and the 
pellet E falling through the tube M and impinging on the needle 
N fires the cap exploding the explosive charge O and conse- 
quently the main charge B.—May 26th, 1915. 


12,261. May 18th, 1914.-IMPROVEMENTS IN OR RELATING 
TO ORDNANCE, Eugene Schneider, of Le Creusot, Sadne-et- 
Loire, France. 

This invention relates to ordnance and is particularly applic- 
able to ordnance adapted to fire at high angles. The sliding 
cradle 1! and the gun are mounted in a slideway K and displace- 
able by means of trunnions L in a carriage N, which may be 
carried on an axle O and wheels P. The cradle I‘, in which 
the Brake and recuperator cylinders may be formed in the usual 
manner, in accordance with the present invention is given the 
form of a yoke piece or a U-shaped frame, whose base or rear 
portion [ constitutes the breech block of the gun provided 
with its firing mechanism G. The gun is completed by the gun 
barrel proper A which is displaceable angularly relatively to 
the cradle I' and its breech block I. For this purpose the barrel 
A carries two trunnions B housed in corresponding recesses in 
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the cradle ; it also carries on each side projections or ribs C 
in the form of arcs of circles concentric with the trunnions B 
and engaging corresponding projections or ribs J formed on the 
inner facés of the longitudinal sides of the cradle. This arrange- 
ment enstires the connection of the barrel A with the breech 
block and relieves the trunnions B of strain during firing. The 
rear face of the barrel A and the supporting surface upon the 
breech block I are spherically curved, the centre of curvature 
bving located at the point of intersection of the axis of the barrel 
and the axis of the trunnions B. The extractor H, movable in 
a guide in the block I, is pivoted to the barrel A and is provided 
with a finger H', which causes it to rock when, during the 
raising of the breech end of the gun, the finger encounters the 
stop X of the breech block. The rocking movements of the gun 
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can be obtained by means of the mechanism represented in 
the drawing, comprising a shaft S parallel with the trunnions B 
and mounted in a bearing I* formed on one of the branches I! 
of the sliding cradle. This shaft carries a two-armed lever 
D D', which is the only member employed for locking the breech 
in the closed position. The arm D carries an operating handle 
F, having « projection for engaging with a staple T carried 
by the block I, and the arm D! carries a finger W displaceable 
in a slideway Y formed in the barrel A. ‘The bearing I* carries 
a stop E which serves as an abutment for a stop Z on the arm D 
of the lever when the barrel A has reached the loading position. 
It should be noted that as the trunnions B are arranged in proxi- 
mity to the middle of the barrel, the rocking movements of 
the gun in the cradle are effected with the minimum effort. 
—May 26th, 1915. 
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GAS PRODUCERS. 


12,400. May 20th, 1914.—-IMPROVEMENTS IN AND RELATING 
To Gas Propucers, Thomas Roland Wollaston, of 26, 
Corporation-street, Manchester. 

The improvements described in this description relate to 
gas producers particularly, though not exclusively, to those used 
in connection with ammonia recovery. In such producers the 
temperature of the hot zones should not be excessive and to 
ensure the required conditions a large volume of steam or vapour 
is commonly passed through with the blast, which is effective 
for the purpose, but which materially and often prejudicially 
alters the composition of the gas, and also frequently involves 
additional cooling and condensing apparatus. The large drawing 
represents in vertical section a producer with a conical stepped 
grate C, which may be regarded as rigidly fixed or oscillating or 
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rotating concentrically with the producer body A. F is a 
hollow core or dome rigidly attached to the grate C.D is a 
pipe through which the blast is introduced to the upper portion 
E of the core or dome F whence it travels downwards, becoming 
superheated by heat abstracted from the surrounding fuel, 
finding exit through the steps or bars of the grate C to the fuel 
bed. B is the inlet passage for fuel. M indicates the ball race 
such as would be arranged for a rotating or oscillating grate. 
The upper drawing shows in part plan the core F in oval section 
as it would be made in conjunction with a rotating or oscillating 
grate to exert a crushing and distributing effect upon the fuel 
bed. There are two other illustrations.— May 26th, 1915. 





MACHINE TOOLS AND SHOP APPLIANCES. 


12,612. May 22nd, 1914.—Cutt Rotts, William Henry Davis, 
of 36, High-street, Clydach, Swansea, and. William John 
Richards, Cae Mawr, Clydach, Swansea, 

This invention comprises a built up roll formed from a number 
of castings secured together by means of molten metal, and can 
be made of any required size by increasing or decreasing the 
diameters of body B, necks C and spindle A. The section of the 
spindle A is marked out by two distinct radiuses. It is made of 
cast iron or cast steel and has grooves E. The hole in the 
shell or body B, which is made of cast iron, and the holes in the 
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bushes C, which are made of cast iron or cast steel, are the same 
shape as the section of the spindle A, with the exception that 
the recesses F, in them are reverse to the recesses F, in the 
spindle A. The shell or body B and the bushes C are put on the 
spindle A, then placed in their position, thus forming the 
keyways F and F, and the grooves E. The keyways F and F, 
and grooves E are then filled with molten copper or copper 
alloy. The spindle A is then secured in its proper position. 
The body B and the necks C can then be machined to their 
required dimensions.— May 26th, 1915. 


MISCELLANEOUS. 


12,045. May 15th, 1914..-A Metnop or Coatine [Ron 
Surraces, André Samuel, of No. 9, Rue de Bonnel, Lyons, 
France. 

This invention relates to coating iron surfaces with metallic 
lead by the known method of applying the lead to the iron 
surfaces in the form of lead oxide together with a reducing agent, 
and reducing the lead oxide to metallic lead by heat; for 
instance, the iron surfaces are covered with a paint containing 
linseed oil and lead oxide, which on heating is reduced to 
metallic lead. Powdered aluminium is mixed with the lead 
oxide as a reducing agent in conjunction with linseed oil. The 
iron surfaces are coated with lead as foliows :—By the aid of a 
brush or other appropriate mechanical device the iron part to 
be protected is covered with a thin coating of linseed oil, then 
immediately powdered with a very intimate mixture of red 
lead (Pb;04) and powdered aluminium, in the proportions of 
10 grammes of red lead to 5 gramines of aluminium. The oil 
and the two powders can alternatively be mixed before applica- 
tion to the surface of the iron. The process then proceeds as 
follows :—The flame of a blow pipe is passed over the part 
covered, preferably a broad flame in the form of a brush: the 
aluminium burns taking up the oxygen of the lead oxide, form- 
ing alumina and metallic lead, which latter by fusion adheres 
to the metal. The carbon of the linseed oil likewise aids in the 
reduction. The thickness of the lead coating can be varied by 
varying the thickness of the coating of red lead and aluminium 
on the part covered. Lead presents, over tin and zinc with 
which iron is covered in the case of tinned sheet iron and 
galvanised iron, the advantage of not forming with iron, in the 
presence of water, a voltaic couple which accelerates oxidation 
of the iron as soon as the least scratch is produced on the coated 
surface so as to expose the iron.— May 26th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British patents which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer wpon British 
subjects the right to manufacture under enemy patents— 
which right, when acquired, can be retained after the war— 
and is specially compiled for THE ENGINEER by Lewis Wm. 
Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy proprietor 
the law does not apply. 


On cach of three of the patents given below £45 and on each 
of the remainder £35 have been paid in renewal fees. 


No. 21,979/06..—Metal bars. I-bars with parallel flanges having 
rounded corners are rolled by a pass arrangement of the kind 
in which the flanges are first formed curved and are afterwards 
straightened, but the corners of the rolls are rounded and have 
sides at right-angles. Between each pass, the bar is turned 
through 180 deg. to roll down the fin, and when the finished size 
is reached several such passes are made without alteration of 
the setting to round off all the corners. The bar is then finished 
by a single pass through rolls. Sack, H., Germany. 

No. 22,605/06.-Dynamo-electric machines ;_ field magnets ; 
sparking, preventing. In an alternating-current commutator 
motor having a compensating winding in series with the arma- 
ture, the whole or a portion of the compensating winding has 
impressed upon it a voltage derived from the secondary winding 
of a transformer connected in parallel with the machine, so that 
the compensating winding ‘produces a commutating field in the 
neutral zone. Siemens-Schuckertwerke Ges., Berlin. Dated 
June 13th, 1906. 

No. 22,713/06.—Surveying, &c., instruments; telemeters. 
Relates to instruments for solving problems in plane triangles, 
which may also be used for range finding and for finding the 
bearing of a target invisible from the position of a gun. Baumann, 
F., Vienna. 

No. 22,779/06.—Wireless telegraphy. An aerial for wireless 


telegraphy consists of a metal framework mast insulated from 


the earth and carrying several large capacity areas arranged 
umbrella-wise and connected electrically to the mast by wires. 
The capacity areas are held in their extended positions by wires 
and are insulated from the earth. The transmitting and receiv- 
ing apparatus are connected with the mast or to wires attached 
to the capacity areas and carried down the sides of the mast. 
Ges. fiir Drahtlose Telegraphie, Berlin. 

No. 23,017/06.—Uniting warp threads. Relates to means for 
separating the ends of warps about to be twisted together in 
warp-twisting machines from the remaining untwisted warps 
or lease. Hiller, G., Germany. 

No. 23,213/06.—Gyroscopes. Relates to means for securing 
invariability of the axis of rotation of a gyroscope, notwithstand- 
ing the movements of the carrier. Ach, N., Berlin. 

No. 23,449/06:—Detinning scrap. In a process for detinning 
tinned scrap by the use of chlorine, alone or with inert gases or 
liquids, applicable to the apparatus described in specifications 
Nos. 12,868 and 12,869, a.p. 1905—see THE ENGINEER, dated 
April 23rd, 1915—the temperature in the apparatus is kept 
uniform, and is also reduced by the energetic whirling and circu- 
lation of the gases and liquid. Goldschmidt, K., and Gold- 
schmidt, H.—trading as Goldschmidt (firm of), T.—Germany. 
Dated October 24th, 1905. 

No. 23,901/06.—Presses. Die or platen presses. Rockstroh, 
M., Germany. 

No. 24,450/06.—Squirting metal tubes, &c. In squirting 
tubes, &c., a hole larger than the mandril is first made through 
the billet by a loose punch which is pushed off the end of the 
mandril and through the die hole along with the punching by 
the squirted tube. Astfalck, W., Germany. 

No. 24,451/06.—Hydraulic presses. In apparatus for filling 
and exhausting the pressure cylinder or cylinders of hydraulic 
presses while under pressure, the filling water is taken directly 
from a separate pump connected to the ram or piston and is 
led back to this pump. Astfalck, W., Germany. 

No. 24,899/06.—Affixing labels. Relates to devices for feeding 
labels from containers to the articles to which they are to be 
affixed, and to means for pasting them. Otting, K., Germany. 

No. 24,973/06.—Eleetric lamps; incandescent lamps.  Fila- 
ments of tungsten, molybdenum, or their alloys, are equalised 
by heating them, e.9., electrically, in the vapour of halogens or 
suitable halogen compounds, at a low pressure. Metal is then 
transported from the thicker to the thinner portions of the fila- 
ments by the formation and decomposition of volatile metallic 
halogen compounds. The treatment may be carried out in the 
lamp bulb, by filling it with attenuated halogen vapour, in some 
cases diluted with inert gas. Hqualisation then continues during 
the use of the lamp. When a separate vessel is used for the 
treatment, halogen compounds such as sulphur chloride may be 
used, which yield halogens or evaporation or decomposition. 
Lederer, A., Vienna. 

No. 25,050/06.—Motor road vehicles. In motor road vehicles 
in which the motor may be used for propelling the vehicle or 
for driving a dynamo, pump, &c., the shaft of the dynamo, &c., 
is arranged in line with the shaft of the change-speed gearing. 
the two being connected when required by a clutch. The pro- 
longation of the shaft for this purpose is rendered possible by 
the use of a ring bearing instead of an ordinary step bearing, 
to take up the thrust of the friction clutch transmitted through 
the shaft of the change-speed gearing. When the shaft of the 
dynamo is driven, all the change wheels for driving the second 
motion shaft are out of gear. Daimler Motoren Ges., Germany. 
Dated November 8th, 1905. 

No. 25,051/06.—In a multi-eylinder explosion engine having 
the governing shaft arranged in. front of and beneath the 
cylinders, the governor is placed between two adjacent cylinders, 
instead of at one end of the shaft. The motion of the governor 
weights causes a rod lying inside the hollow cam shaft to move 
longitudinally, thereby working the gas valve through a lever. 
Daimler Motoren Ges., Germany. Dated November 9th, 1905. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 2nd. 


Sree production in the United States has doubled since the 
opening of the year. Orders for the past two weeks have been 
of phenomenal proportion, Some makers of billets and slabs 
have withdrawn from the market; others will soon follow. 
Activity in shipyards has advanced plates ; structural material 
is active and stronger; the demand for barbed wire grows. 
Orders for nearly 500,000 tons have been handled since the 
opening of the year, of which about one-half was taken by the 
United States Steel Corporation. It is not making shrapnel 
or other war material, but is furnishing material to those who 
do. Practically every steelmaker is turning out material 
capable of being machined into shrapnel cases. The Lackawanna 
Steel Company has orders for 75,000 tons. It is said that no 
part of the Pennsylvania order for rails will go to Canada. 
Orders for 50,000 cars were awarded during May. ‘Two concerns 
took orders for 14,000 of the 22,000 cars ordered by Russia ; 
four other concerns took the rest. Rail production still drags. 
Machine tool makers this week were obliged to refuse new 
business ; skilled labour in that line is scarce. All indications 
point to further large export orders, notwithstanding trans- 
atlantic dangers. Production is approaching maximum capacity, 
with much prospective domestic business held in check. Coal pro- 
duction is near the maximum capacity of mines. Coke is being 
rapidly accumulated against emergencies growing out of the 
increasing probabilities of an efflux of Italian labour. The 
advance in copper from 11 cents to 19 was due to curtailed 
production and the unexpected war demand. It now seems 
stationary. The real test will eome in August, when full pro- 
duction will be available. Great activity prevails at mines, 
unprofitable at old prices; only about 10 per cent. of steel 
production remains to be absorbed, yet with this in view prices 
remain steady, 








LAUNCHES AND TRIAL TRIPS. 





GamBIA RIVER, steel screw steamer; built by Irvine’s Ship- 
building and Dry Docks Company, Limited ; to the order of 
Furness, Withy and Co., Limited, for the British Empire Steam 
Navigation Company, Limited ; dimensions, 400ft. by 52ft. by 
29ft. 6in. ;. to carry 8000 tons ; engines, triple-expansion, 25in.; 
40in., and 68in. by 48in. stroke, pressure 180 Ib. per square inch , 
constructed by Richardsons, Westgarth and Co., Limited ; 
launch, May 3lst, 1915. 








Contracts.—The Manchester Corporation has placed an 
order with Ed. Bennis and Co., Limited, for four complete 
chain grate stokers, each 8ft. by 14ft., for the new boilers recently 
installed in its electricity station.—Blackstone and Co., Limited, 
have been awarded the contract for the machinery for the new 
pumping station at Portishead Dock, Bristol. The plant includes 
two of the firm’s 120 brake horse-power type K.C.G.T. crude oil 
engines to work on heavy Mexican fuel, two 24in. centrifugal 





pumps, sluice valves, piping, &c, 
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THE RAILWAY PROBLEM OF LONDON. 


SEVERAL papers dealing with the railway problem 
in London have recently been published in the 
Journal of the London Society by Mr. H. J. Leaning, 
who is himself a member of the Society, the chief aim 
of which is the betterment of the Metropolis. In 
another column we print our own views on Mr. 
Leaning’s suggestions, and in the present article we 
propose to set out what these proposals are. The 
article in the May issue of the Journal is accom- 
panied by a map in which are shown not only the 
existing lines, but those which it is proposed should 
be constructed. This map we reproduce. 

In introducing his subject, Mr. Leaning states | 





that an. excessive number of trains now run into the 
central area of London, and that many of the lines | 
are in duplicate. 
with increasing traffic on the trunk lines widenings | 


| 
| 
| 
| 
| 
| 


He explains that, in order to cope | 


and rebuildings have been carried out at Waterloo, 
Paddington, Victoria and Euston, and that there is | 
a prospect of rebuilding and widening being necessary | 
in the near future at Liverpool-street and St. Pancras. 
Within recent years all the trunk line termini | 
but Fenchurch-street have been linked up to the tube ! 


more efficient working of the underground electric 
railways under single control as showing that it is 
more advantageous to proceed in such a manner 
than to work each line separately. He thinks that 
this tendency towards amalgamation will probably 
continue to grow out of sheer necessity, until eventu- 
ally we may expect to see the whole of the services 
in the central area under one control, and this should, 
in his opinion, logically include the trams and motor 
omnibuses as auxiliary and mutually interdependent. 
Mr. Leaning is evidently greatly in favour of making a 
complete monopoly of the whole of the internal 
transport services of the Metropolis, but he cites 
as a case of beneficial monopoly the Metropolitan 
Water Board. There are many who would join issue 
with him as regards the benefits arising from the 
constitution of that body. 

This amalgamation of the internal services forms 
one part of Mr. Leaning’s proposals, but it is not the 
main part. The great change which he suggests 
is something in the nature of an upheaval. It is the 
abolition of all the existing termini and in some cases 
of the approach lines leading to them. Some of the 
termini would be retained, but relegated to the status 
| of ordinary stations. In place of the existing termini 
it is proposed to form a fresh series of termini a 





It is Mr. Leaning’s proposal, then, to move all the 
termini out to this new line and to have no through 
trunk services at all. Every passenger, whe:her he 
were from a long or a short distance, would have to 
alight and have to proceed further on his way by 
surface line, Underground or tube, or a combination 
of these, as the case might be. If the passenger 
desired to get from one side of London to the other, 
he would have the option of travelling either round 
by the girdle or ‘“ Outer Circle” or in as direct a 
line as he could by the network in the central area. 

Let us consider in a little more detai! the effect of 
the proposals upon main line journeys. Take, first 
of all, the Great Western Railway. The’ main line 
traveller on this line would have to make his start 
from Ealing, not Ealing Broadway, but from a new 
terminus to be constructed at North Ealing. Padding- 
ton Station, with the lines leading from it, would be 
abandoned. The electrified line between Bishop’s- 
road and Westbourne Park would be retained, and 
a portion of the line between Westbourne Park and 
Acton would be electrified. These lines: would not, 
however, connect with the Great Western main 
line, but, by means of a proposéd new bit of line, 
with Willesden Junction. Acton Station would be 
abandoned and the line between it and Ealing Broad- 
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RAILWAY PROBLEM OF LONDON-—MR, LEANING'S PROPOSALS 


and underground railways, yet there is still congestion, | 


and the congestion is likely to increase rather than 
to decrease. It has always been the desire of the 
great trunk lines to be able to deliver their passengers 
nearer the centre of the City than is possible with 
their own termini. The efforts made in this direction 
by the London and North-Western, Great Northern, 
Midland, &c., are set out, but it is asserted that these 
efforts instead of allaying the difficulty, tend to 
aggravate it. Then, too, the returns of the trunk 
lines which have adopted electrical working show 
that their passengers have increased, while in the 


case of those which have not done so the numbers | 


have diminished. “‘ This,” says Mr. Leaning, “ can 
only lead to one result. All must eventually conform 
to this condition, but obviously, if they do, they will 
gradually render the central lines unworkable.”’ 
Mr. Leaning, therefore, maintains that the present 
tendency is towards confusion rather than simpli- 
fication, and he remarks that it is to be regretted 
that when tubes were first established a general plan 
was not prepared, as was done in Paris, before any 
of the schemes were sanctioned. 

The only real remedy for the existing condition of 
affairs, to use Mr. Leaning’s own words: ‘“ appears 
to be to treat the central communications as one, 
and to check the flow of through services, and to 
arrest the incoming trains before they get past the 
boundaries of the county.” “If, continues Mr. 
Leaning, ‘‘ one assumes a common ownership of the 
central lines, we find that many of the existing services 
can be dispensed with altogether,’ and he quotes the 


great deal further out. 
| accompanying map, and they may be set out as 
follows :— 
For the G.W.R. .. 
» L. and N.W. Re ; 
Midland and G.C.R. 
+.N.R os 


Ealing 

Willesden 

West Hampstead 

Finsbury Park 

Clapton and Stratford 

Brockley and Blackheath 

Clapham Junction, Tulse 
Hill and Brockley 

Clapham Junction 

Plaistow 


G. E. R. Reread 
S.E. and C.R. .. 
L.B. and 8.C.R. 





» L. and S.W.R. 
» Tilbury and Southend 

These stations would all be linked up with a con- 
tinuous girdle line which would be electrically worked 
| and which would be made up partly of existing lines 
and partly of new lines. The principal new lengths 
required would apparently be those between 

(a) Ealing and Wille:den ; 

(b) West Hampstead and Finchley-road ; 

(c) Upper Holloway and Finsbury Park ; 

(d) Finsbury Park and Clapton ; 

(e) Stratford and Plaistow ; 

(f) Plaistow and Custom House ; 

(g) North Woolwich and Woolwich (Tunnel) ; 

(h) Blackheath and Brockley ; 

(i) Brockley and Tulse Hill (part of the way) ; 

(j) Clapham Junction and Barnes ; and 

(k) Gunnersbury and Ealing. 

It may be said that, apart altogether from Mr. 
Leaning’s scheme of removing the termini, the con- 
struction and efficient working of such a girdle railway 
as this would have a good many advantag s, but 
its cost would be very large. 











These are all shown in the, way, as well as that connecting with the new joint 


line to Beaconsfield, done away with, a fresh line 
beyond Ealing taking its place. Somehow or another, 
then, the passenger would have to find his way to 
Ealing. How would he do it ? He might either go 
by the extended Central London Railway—when it 
is completed—or by reaching any point on the outer 
circle and travelling on it to his point of departure. 
The latest trunk line to reach London—the Great 
Central—would be deprived of the terminus at 
Marylebone, which it constructed at the cost of so 
much trouble and expense, and have its terminus 
moved out to West Hampstead. The latter would 
also serve as the terminus of the Midland Railway, 
as well as having to allow passage for Metropolitan 
trains. It would thus be a station of huge proportions. 
Baker-street, on the other hand, is allowed to remain. 
Euston would be sacrificed, the line between it and 
Chalk Farm abandoned, and Willesden made the 
starting point of the North-Western main line. 
St. Pancras is likewise abolished and with it the 
Midland main line as far as Haverstock Hill. The 
surface lines between King’s Cross and Finsbury 
Park would apparently be retained, and King’s Cross 
Station possibly used to some extent as a terminus. 
The same remark applies to Liverpool-street, and 
the lines running into it, but apparently in both cases 
more importance is attached to them as forming 
connections with the central area network. Broad- 
street and the line between it and Dalston would 
disappear. Fenchurch-street and Mark-lane are, to be 
blended into one. Holborn, Cannon-street, Ludgate- 
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hill and St. Paul’s are all to vanish. London Bridge 

both South-Eastern and Chatham and London, 
Brighton and South Coast—is to disappear. Waterloo 
is to remain, but shorn of its ‘glory, for it will no 
longer be a terminus. 

Great Northern main line travellers would start 
from Finsbury Circus ; those on the Great Eastern, 
from either Clapton or Stratford; the terminus of 
the South-Eastern and Chatham main line would be 
Brockley ; voyagers on the London, Brighton would 
have to start from either Brockley, Tulse Hill or Clap- 
ham Junction, the latter station also serving as the 
terminus of the London and South-Western. As to 
Victoria, apparently the Brighton portion is to remain, 
but the whole of the old Chatham and Dover line 
to a point at any rate beyond Penge is to be removed. 
The passenger coming in from any distance beyond 
Ealing, Willesden, West Hampstead, Finsbury Park, 
Clapton, Stratford, Woolwich, Blackheath, Brockley, 
Tulse Hill, Clapham Junction, Barnes or Gunners- 
bury would have to change at any rate once before he 
got to his destination. He would have to do the same 
thing in the reverse direction when he left London. 
The long distance passenger, should his train be due 
in at or about midnight, say, and be an hour or an 
hour and a-half late—as is not unknown—would, 
unless there are to be great changes in the running 
times of the interconnecting lines in the central area, 
arrive long after the trains on these lines had stopped 
running, and he might very possibly be in much 
worse case then than he is now, for he might have a 
great deal longer drive in order to reach his home or 
hotel. 

A further part of the scheme is the general elec- 
trification of the lines in the central area. The prin- 
cipal lines affected would be those of the Great 
Eastern, London and North-Western between Chalk 
Farm and Willesden—on which electrification has 
already been adopted—the London, Tilbury and 
Southend, the South-Eastern and Chatham. The 
proposals further contemplate the construction of 
numerous new lines, and these form a most important 
feature of the scheme. They are, indeed, urgently 
wanted if no other part of the undertaking be carried 
out. First of all, in addition to the new lines neces- 
sary to form the girdle, may be mentioned a new tube 
which would seem to be particularly needed, and 
which, starting from Edgware-road, would pass by 
way of the Marble Arch, Down-street, Victoria, 
Vauxhall, the Oval to Queen’s-road on the London, 
Brighton and South Coast Railway. From Queen’s 
road there would be continuations to Brockley and 
vid New Cross to Greenwich. Then there is a tube 
from Farringdon-street to the Elephant and Castle, 
passing evidently directly under the abandoned 
surface line between Holborn and the latter station. 
A further line, or probably an extension of that just 
mentioned, runs on to Queen’s-road. Still another 
tube is to start from Holborn on the Piccadilly Tube 
and to go by way of Mount Pleasant, the Angel, Essex- 
road and Dalston to Hackney Downs. Then there 
is to be a tunnel connecting Greenwich and North 
Greenwich. Four new bits of line are to be formed in 
the Hackney area. New lines are to be constructed 
between (a) Westbourne Park and West Hampstead, 
(6) Gunnersbury and Shepherd’s Bush and (c) Hammer- 
smith and Barnes, while the City and South London 
Tube is to be extended from Clapham to Clapham 
Junction. It will be readily admitted that the 
majority, at any rate, of these lines would be 
advantageous, 

With regard to the system of electrification to be 
employed on all the lines in the central area, Mr. 
Leaning thinks that as the third rail is employed on 
all the tubes and on the Underground, and as the 
essence of his scheme is the elimination of main line 
traffic from the central area, everything seems to 
point to the uniform adoption of this system of trac- 
tion, and the conversion to it of the lines already laid 
down on the other system. This would mean a 
change throughout that part of the Brighton system 
inside the ‘‘ Outer Circle ’’ at any rate. 

\ few words may perhaps be said with regard to 
goods traffic, which Mr. Leaning admits is a special 
problem by itself. He thinks the system of goods 
distribution as elaborated by the Boston City Com- 
mission to be the most logical and applicable to our 
problem. He points out that the companies have 
already adopted a system of stopping all trucks, 
except those filled or specially consigned, at outer 
stations—such as Temple Mills on the Great Eastern, 
Stewart’s Lane on the Brighton, Nine Elms on the 
South-Western and Willesden on the North-Western 
—and only sending a few collecting and distributing 
trains to inner depéts. The retention of these outer 
stations would not, Mr. Leaning thinks, seriously 
interfere with his scheme, and aided by special goods 
lines on the outer circle railway for conveying goods 
around London instead of through it, the volume of 
traffic would be reduced to a minimum, but would 
still involve considerable heavy traffic. For this 
he thinks the present lines to the existing termini 
within the central area might perhaps be retained, but 
they would be exclusively used for goods, and would 
not be electrified, since shunting can be done better 
by steam than electric locomotives. For lighter goods 





traffic he thinks that possibly some system of using 
the tram lines at night, such as has been recommended 
at Leeds and other places, might serve, and if so a 
good deal of the present heavy wear and tear of the 


road surfaces by traction engines might be avoided. 

It is impossible, owing to considerations of space, 
to go at greater detail into Mr. Leaning’s proposals. 
Enough has been said to indicate their bearing. It 
is an enormous project and well worthy of considera- 
tion, for though, in our opinion, it suffers from serious 
defects, it is a considered plan to deal with a very 
difficult subject. 








ELECTRICAL APPLIANCES FOR WORKSHOPS. 
No, IV.* 


For testing petrol and other motors the electro- 
magnetic or eddy current brake is now used fairly 
extensively in engineering workshops. The Morris 
and Lister brake, shown- in Fig. 35, is a very con- 
venient appliance for this purpose. The absence 
of mechanical friction and the use of air-cooling 
renders the brake specially suitable for high speeds 
and for long and continuous tests. Band and rope 
brakes, the makers point out, involve, even for small 
powers, the use of water-cooling with its attendant 
disadvantages. An important feature of the Morris 
and Lister brake is that it can be supplied with 
different torque speed characteristics, and therefore 
suitable for testing different kinds of motors. In 
some cases it is desirable to employ a brake giving 
a retarding force nearly independent of the speed, 
whilst in others a rising characteristic is essential 
to obtain stable conditions throughout the range of 
speed covered by the test. 

The brake is also used for measuring the efficiency 
of gear-boxes and for determining the actual brake- 
horse-power available at the driving wheels of motor 
cars. Moreover, Morris and Lister also make special 
equipments for testing chains, &c. All these brakes, 
irrespective of size, may be coupled directly, in the 
place of the pulley, to electric motors or in the place 
of the fly-wheel or clutch of petrol motors. In the 
case of the larger brakes, however, and especially 
when many motors have to be tested, it is sometimes 
preferable to employ a stand as shown in Fig. 35. 

















Fig. 35—EDDY CURRENT BRAKE 


The brake in this case, it will be noticed, is mounted 
on @ separate shaft running in ball bearings and is 
provided with a coupling or clutch at one end. On 
the larger sizes the loss in these ball bearings is said 
to be so small that no appreciable error is introduced. 
It will be noticed that the brake illustrated is fitted 
with a sliding weight, but where space is a considera- 
tion it is sometimes more convenient to use a spring 
balance. Where a clear floor space is wanted, as 
in a petrol motor testing shop, suspension gear may 
be used in conjunction with an overhead runway. 
The brake is then suspended at the proper height 
by two spring balances and run along to serve the 
different test beds. The difference between the 
readings of thé two spring balances is a measure of 
the torque. 

The revolving part of the brake, driven by the 
motor under test, consists of a sleeve, on either end 
of which is keyed an aluminium spider carrying 
wrought iron dises faced on the inside with sheet 
copper and provided on the outside with cooling 
vanes. Ball bearings fitted on the sleeve support 
the floating portion of the brake, which consists of 
an aluminium casting carrying a number of electro- 
magnets with suitable pole faces wound for alternate 
polarity and fitted also with long and short levers 
for the sliding weights and counterpoise respectively. 
When the brake is at work the magnetic flux from 
each pole face has to traverse the revolving copper 
and enter the iron dise and then return to an adjacent 
pole face. Eddy currents are thus induced in the 
copper, which absorb the energy of the motor. The 
magnet system is dragged round by a force which 
is opposed by the sliding weight. The exciting 
current is adjusted to make the lever float, and the 
brake horse-power is equal to the torque in foot- 
pounds, multiplied by the revolutions per minute, 
and divided by 5250. 

To utilise these brakes to the best advantage 
the exciting current must be capable of continuous 
adjustment over its entire range. To meet this 
requirement the makers supply a control panel 
see Fig. 36—fitted with a double-pole switch and 
fuse and resistances for fine and rough adjustments. 
The size of the panel is 2ft. by lft. 2in., and it projects 
from the wall lft. On short tests these brakes can 





* No IIL. appeared June 11th. 





stand a considerable overload, as shown by the 
curves in Fig. 37. These curves show also the way 
in which the maximum brake horse-power on short 
tests can be increased at the higher speeds. 

We come now to electrical hoisting and transporting 
appliances, which are now used very extensively 
in engineering and other workshops. To reduce 
working costs and to cut down non-productive labour 
charges whenever and wherever possible are, of course, 
the chief aims of the manufacturer, and perhaps there 
is no greater scope for carrying out these aims than 
in the hoisting and transporting of material from 
one point to another. Hand labour is far too slow 
and costly. The electric monorail hoist, a machine 
which occupies a minimum amount of space, and 
runs on the under flange of an “I” section joist, 
will pick up and deposit loads at any point, and can 
be operated by pulling a cord. An important feature 

















Fig. 36—CONTROL PANEL FOR EDDY CURRENT BRAKE 


of this appliance is that the trackway can be laid over 


roadways without interfering with other traffic 
and across yards, &c. Furthermore, when it is 


desired to increase the capacity of the plant it is 
simply necessary to add other hoists, and they can 
be operated on the existing track without alterations 
to the constructional work. These hoists, moreover, 
are very economical. With a Witton-Kramer hoist, as 
made by the Witton-Kramer Electric Tool and Hoist 
Company, of Birmingham, it is possible to lift and 
lower a load of one ton fifty times through a distance 
of 10ft. with current costing only one penny. In 
many cases it has been found possible to regain the 
entire cost of the hoisting installation from the 
savings effected in a single year. These hoists are 
now used very largely for conveying and lifting 
materials in workshops, foundries, and warehouses, 
for handling coal in gasworks, electric power stations, 
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&e., for loading and unloading vessels carrying 
bulk cargo, and for transporting luggage in passenger 
stations or merchandise and goods in goods stations, 
docks, &e. Electric suspension hoists are frequently 
employed to replace hand-operated pulley blocks, and 
van readily be attached to any existing beam, girder 
or chain, for a suspension link is provided for this 
purpose. They are also frequently employed with a 
view to converting the hoisting equipment of existing 
hand or steam-driven cranes to electric drive, it 
being only necessary to attach the suspension link 
of the electric hoist to the existing lifting heok of 
the crane. Witton-Kramer hoists are constructed 
so that they hang plumb under all conditions of 
load, and so that the head room necessary is reduced 
to a minimum. ‘ Push travel”? mono-rail electric 
hoists are also made by this firm. The construction 
is similar to the suspension hoist just referred to, 
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but arrangements are made to enable the ashi controller shaft. When required, provision is made 


to travel on the under flange of “‘I”’ section girders, 
the travelling motion being obtained either by 
pushing the load or by means of two channel irons 
forming a handlebar. The current is conveyed to 
the motor by means of two collectors fitted to the 
hoist, which make contact. with two bare copper 
trolley wires at the side of the girder. The “‘ power- 
travel’? mono-rail hoists made by this firm are 
similar to the suspension hoist, but the top plate is 
extended to carry a-separate motor, ‘which drives 
through reduction gearing four travelling rollers. 
Moreover, a second controller is provided for the 











Fig. 33—ELECTRIC HOIST AND TRANSPORTER 


travelling motor, and when desired safety ‘ over- 
travel” switches are fitted to prevent the hoist 
‘* over-travelling’’ when the end of the track is 
reached. Another type of electric hoist built by 
this firm is provided with a driver’s cab constructed 
of angle iron and attached to an extension of the 
top plate. All the control gear for operating the 
hoist is, of course, placed inside the cab. On all 
these hoists and transporters the motor drives through 
the hoist gearing on to the drum, and a brake is 
fitted to the motor shaft. These parts and the con- 
troller are bolted to a steel plate, on the top of which 




















Fig. 33—‘‘ PUSH TRAVEL” HOIST AND TRANSPORTER 


the suspension link or travelling rollers are fitted. For 
continuous-current working a series hoisting motor 
is always employed, for its characteristics are best 
suited for this class of work. Light loads are lifted 
quickly without the use of any change-speed gear, 
and heavy load are lifted slowly. Continuous- 
current hoists are fitted with magnetic brakes of the 
solenoid type, with leather-lined brake shoes. The 
brake is electrically interlocked with the controller, 
so that the brake is released when the current 
is switched on and applied when it is switched off. 
Alternating-current hoists, on the other hand, are 
provided with mechanical brakes operated by the 





for operating the brakes by means of a separate 
pendant cord. 

The controllers are of the drum type, and the 
control can be effected by either of the three following 
methods :—(1) Direct control by means of pendant 
cords operated from the floor; (2) remote control 
by means of controllers operated by a crank handle 
fixed away from the hoist on a wall or on the floor ; 




















Fig. 40—ELECTRIC PULLEY BLOCK 


and (3) cab control by means of controllers placed in 
a cab fixed to the hoist gear, as already explained. 

A high-speed chain drive is generally used for the 
first reduction, the remaining reductions being 
obtained through machine-cut spur gear with 
phosphor bronze or steel pinions and cast iron gear 
wheels. All the gear wheel teeth are cut from the 
solid with involute curves accurately formed to 
ensure noiseless running. The face of the cast iron 
drum is machined, and at the ends of the drum are 
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with a universal swivel motion, so that they operate 
equally satisfactorily when the transporter is running 
backwards or forwards. The overwinding switches 
are of the swivel lever type and are self-replacing. 
They are operated by the sheave block when it 
reaches its highest position. When “ over-travel”’ 
switches are fitted they are operated by the hoist 
gear when it reaches the end of its travel. 

We will turn now to one or two examples of these 
hoists and transporters. Fig. 38 shows a Witton 
“‘power travel” hoist with a swivel bogie. The 
hoisting motor is rated at 3.5 horse-power, and will 
lift the load at the rate of 20ft. per minute. The 
travelling motor is a 1.5 horse-power machine, and 




















Fig. 422—WORM-DRIVEN WINCH 


is capable of running the hoist at 150ft. per minute. 
As the illustration shows, this particular hoist is 
controlled from the floor. 

| Fig. 39 shows a Witton mono-rail hoist de:igned 
| for lifting a load of from 12 ewt. to 14 ewt. at 12ft. 
per minute. This is a ‘“ push-travel’’ hoist, and it 
} runs, as the illustration shows, on the lower flange 
of an I-section girder. The controller is operated 
by means of the cords to be seen on the right, and 
when the cords are released it returns automatically 
to the off position. An overwinding switch switches 
off the current in the manner already described. 

A typical example of an electric pulley block or 
hoist made by the Electric Pulley Block Company, 
Limited, of 156, Temple-chambers, Temple-avenue, 
E:C., is shown in Fig. 40. This is the 14-ton size, 
and it has been in daily use for three years, the average 






































Pig. 41—}-TON ELECTRIC PULLEY BLOCK 


flanges. Witton hoists are fitted with a special 
rope-guiding device operated from the hoist gearing 
by means of spur wheels and screwed spindles, this 
arrangement ensuring that the hoist rope is wound 
on the drum in parallel layers in spite of considerable 


side pulls. The motors are lubricated by rings, 


daily weight dealt with being 5 tons. It lifts 15 ewt. 
at the rate of 20ft. per minute. The motor is a 
three-phase 400-volt 50-period machine. As the 
illustration shows, the block is used in the open, 
and is therefore exposed to all kinds of weather. 
Moreover, we are told it has been subjected to rough 


and the other parts of the machine are fitted with | treatment, for the men who operate it are foundry 


large Stauffer lubricators. The current collectors 


fitted to the travelling hoists are of the trolley type ! wide. 


labourers. The appli ation of these blocks is very 
They can be suspended in a fixed position 








622 


THE ENGINEER 





JuNE 25, 1915 








by a hook or attached to a small trolley suitable for 
running along a girder, thus conveying the load from 
one place to another. The load is raised or lowered 
by pulling one of the handles shown in Fig. 40 and 
in the drawing Fig. 41. The handles are attached 
by means of wire cords to the starter, and when a 
handle is released the motor stops and the load 
remains stationary. The pulley block shown in 
Fig. 40 has enabled the owners to dispense with a 
hydraulic lift, and has not only sav d an appreciable 
space, but has also cut down the operating expenses. 
The hoist shown in the drawing, which is more or 
less self-explanatory, will lift half a ton at the rate 
of 20ft. per minute. Pulley blocks made by this firm 
are fitted with a mechanical brake consisting of 
hardened steel ratchet wheels, brake plates and 
pawls and fibre friction washers running in an oil 
bath. When the current is switched off and the load 
tends to run down this brake comes into action, and 





ing it on completion. Usually there are three 
things specified in some form or other concerning 
the expected performance of an air compressor, 
namely, the volumetric efficiency, mechanical effici- 
ency, and the power consumption for any given 
quantity of free air at the required pressure. The 
volumetric efficiency, which is very often treated as 
of greater importance than it deserves, is, of course, 
merely the ratio expressed as a percentage between 
the actual volume of free air compressed in a unit 
of time, and the volume swept by the first-stage 
piston or pistons in the same time. While it is im- 
portant to the manufacturer to obtain a high volu- 
metric efficiency, as this means that the size of the 
cylinders and consequently of the whole machine is 
reduced to a minimum for any given duty, it is 
not of paramount importance to the buyer, except 
in so far that a high volumetric efficiency tends 
towards a high mechanical efficiency and low power 





namely, the power consumption for any given quan- 
tity of free air compressed to the required density. 
This is analogous to the steam consumption per 
indicated horse-power hour of a steam engine, in the 
same way that the mechanical efficiency, as explained 
above, is analogous to the mechanical efficiency of a 
steam engine, the former giving an indication of the 
cost of production of a definite quantity of power, 
while the latter merely indicates how much of the 
lost power is due to engine friction, and in an air com- 
pressor the power lost in friction is usually a very 
small portion of the total loss incurred in the trans- 
formation of energy into air pressure. 

It is the usual practice of builders of air-compres- 
sing machines to state the power consumption, either 
in brake horse-power at the compressor shaft or 
indicated horse-power of the steam engine, for elec- 
tricity and steam-driven compressors respectively, 
and this information may be most suitably converted 





























Fig. 43—SPUR-GEARED WINCH—FRONT 


Electric braking 


securely holds the load in position. 
the armature 


is also obtained by short-circuiting 
through a resistance. 

Electric worm-geared winches are made by the 
Witton-Kramer Company. They consist of a semi- 
enclosed series-wound reversible motor coupled directly 
to a worm shaft, and on the worm wheel shaft a 
grooved rope drum is fitted. In some cases, how- 
ever, spur reducing gearing is employed, and in this 
case a pinion on the motor shaft engages with a spur 
wheel on the drum shaft. On the coupling between 
the motor and worm gear an electro-magnetic brake 
operates, which in the event of the current failing 
holds the load in position. The winches aré operated 
by means of a drum reversible crane controller, 
which together with the rest of the gear is mounted 
on the base-plate. 

Fig. 42 shows a 20 ewt. winch. It lifts this load at 
the rate of 50ft. per minute through a distance of 
70ft. Figs. 43 and 44 show one of the firm’s spur- 
geared winches, which was built to the order of the 
Madras and Southern Railway. This winch lifts 
30 ewt. at the rate of 25ft. per minute through a 
distance of 30ft. The motor, which is fitted with 
an electric brake, is a 5 horse-power machine. 








THE TESTING OF AIR COMPRESSORS. 
By C. E. DAVIES. 

WHEN considering the purchase of an engine or 
machine of any description, the intelligent buyer not 
only looks upon the first cost, but also on the really 
more important question of running efficiency, and, 
therefore, besides obtaining an estimate of the price 
of the plant, he generally requires some guarantee of 
efficiency. In addition to this, in order to put a 
check on the optimism or possible deception on the 
part of the manufacturer, he specifies some test which 
will show him whether the guarantees given have been 
fulfilled. The methods of testing have become a 
matter of common practice with most classes of 
machinery. The steam engine is indicated and the 
steam consumption measured. The gas or oil engine 
is generally tested by brake, in addition to the taking 
of indicator cards and the measurement of fuel con- 
sumption ; while with electrical machinery, the 
accuracy of electrical measuring instruments has 
rendered the testing of such plants a matter of exact 
science. With the air compressor, however, the 
position is somewhat different. Although there are 
considerable opportunities for loss in the transforma- 
tion of heat or electric energy into the form of com- 
pressed air, there is a great deal of ambiguity in the 
method of guaranteeing efficiencies for this type of 
machine, and frequently very little care is taken to 
ensure an accurate test. 

In the present day compressed air has a very wide 
field of utility in the operation of underground mining 
machinery, also in working pneumatic tools in ship- 
yards, steel works, &c., and it would seem of no small 
importance to the user of such plants, and also the 
manufacturer, to standardise both the way of stating 
the efficiency of the machine and the method of test- 
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consumption. It is of very little moment to the 
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buyer whether the cylinders of his compressor are | 


large or small, within reasonable limits, if at the same 


time his machine will give the required output with | 
| convey to the user in definite figures the cost of run- 


small consumption of energy, and, in fact, it might 


even be a matter of suspicion if an exceptionally high | 


volumetric efficiency was specified, as in such a case 
the cylinders worked out on this assumption might 
prove on careful testing to fail to give the full quan- 
tity of air specified. 

Of the two main causes of loss of volumetric effici- 
ency, excessive clearance and excessive heating, the 
latter is by far the most important, for while the 
former merely reduces the quantity of free air taken in 
per stroke, the latter also entails an actual loss of 
energy; this lost work being converted into heat, 
carried away by the cooling water or dissipated by 
radiation from the cylinders and pipes. It is, there- 
fore, in this direction only that a high volumetric 
efficiency tends to economy in working, but, as will 
be explained later, this economy in working can be 
indicated more definitely in other ways. It may, 
however, be here stated that the volumetric effici- 
ency obtained in well-designéd compressors may be 
as high as 98 per cent. for large units. 

Dealing with the second efficiency mentioned, 
namely, the mechanical efficiency, this expression 


| curve. 


appears to be invested with a different meaning in | 


different and we also sometimes meet such 
expressions as “‘ commercial efficiency,’ which, while 
being a form of the former, has no generally accepted 
meaning or definition. As most commonly under- 
stood, the term mechanical efficiency is taken 


mean the ratio of the air indicated horse-power to 


cases, 
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for the purposes of comparison into cubic feet of free 
air per minute compressed to the required pressure 
per brake horse-power or indicated horse-power 
input. This is certainly the expression which will 


ning his plant. A compressor of modern and efficient 
design will require one brake horse-power at the shaft 
for about 5} cubic feet of free air compressed to 
100 lb. per square inch. A larger or smaller expendi- 
ture of energy will be required when the final pressure 
required is lower or higher than 100 Ib. 

The most scientific way of stating the efficiency of 
a compressor is to compare the actual brake horse- 
power absorbed at the compressor shaft with the 
horse-power which would be theoretically required 
to compress the given quantity of air to the necessary 
pressure under ideal conditions. This absolute 
standard of comparison is best taken to be the theo- 
retical horse-power required when the air is com- 
pressed isothermally. Of course, as need not be 
explained here, isothermal conditions are never 
obtained in practice, and actually the compression 
curve approximates more closely to an adiabatic 
Still, isothermal compression represents the 
desired ideal, and has the necessary qualification for 
purposes of comparison, of being invariable for any 
given quantity of air and pressure. The formula 
for the horse-power required when the air is com- 


| pressed isothermally is well known, and may be 


| stated here as H P = 


to | 


either the indicated horse-power of a steam-driven | 
compressor or the brake horse-power at the com- | 


pressor shaft in the case of a compressor driven by 
electric motor. Not quite the same thing, as the ratio 


ys > 
5 4 is generally higher than 


that this last must take into consideration the losses 


P 
P’ for the reason 


due to friction, &c., of the steam engine portion of | 


the compressor, with its steam valves, governor, &c., 
which are absent with the electric drive. It will be 
seen that in either case these figures are based on 
indicator diagrams, and while the indicator applied 
to air compressors gives most valuable information, 
and indicator cards should always be taken, the 
results obtained are by no means conclusive from the 
buyer’s point of view. Either of the ratios men- 
tioned above, taken in connection with other infor- 
mation, give considerable assistance in comparing 
the merits of a compressor, but it must be remem- 
bered that a high mechanical efficiency can be equally 
well given by a high air horse-power as by a low brake 
horse-power or steam indicated horse-power. It can 
be easily conceived that an inefficient compressor 
showing an unnecessarily high air horse-power for 


a given output, which, when compared with the 





brake horse-power at the motor shaft, may show a | 
very fair efficiency, while at the same time it may be | 


very uneconomical in power consumption. 
We come now to the third and most important 
form of guarantee from the buyer’s point of view, 


144 
33,000 
= initial pressure (usually that of the atmosphere, 
7 lb. per square inch), V = free air volume, and 
On this basis the efficiency 


p2 
SPey (log. ) ; where 
pl 
P! 
14. 
P? = final pressure. 
AH P (isothermal) 
B.H.P. 
60 per cent. and 80 per cent., depending very much 
on the size of the unit under consideration. Large, 
slow-speed compressors frequently show the higher 
efficiency mentioned, and smaller high-speed machines 
the lower. This gives a very convenient expression 
for the efficiency of an air compressor, which might be 
with advantage generally adopted. For purposes of 
investigation, the isothermal air horse-power may be 
compared with the indicated air horse-power, as the 
ratio obtained in this way will give a measure of the 
losses which occur in the actual compression of the 
air, independent of frictional and other mechanical 
losses in the machine. 

To return, however, to the buyer’s point of view, 
he purchases a compressor which is guaranteed to 
compress a certain quantity of free air to the required 
pressure with a consumption of power not exceeding 
the specified amount. He may, therefore, very 
reasonably desire to test the machine either at his 
‘own, or the maker’s works, to see that these condi- 
tions are fulfilled. To do this, the air pressure 
obtained is easily measured by a suitable gauge. 
The horse-power absorbed, also, is found by taking 
indicator cards from the steam cylinders in the case of 


x 100 in practice varies between 


|.a steam-driven compressor, or by electrical measuring 


instruments, when the machine is to be driven by an 
electric motor. The only difficulty is the measurement 
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of the quantity of air compressed, and the easiest 
and most reliable -way of doing this is by means of a 
suitable receiver, the capacity of which has been 
carefully calibrated. But here a difficulty presents 
itself. It is quite usual to discharge the air into one 
receiver, noting the time which is taken in raising the 
pressure of the air from that of the atmosphere to 
the required final pressure. It will easily be seen that 
this is not a test under practical working conditions, 
insomuch as the quantity of air measured in the re- 
ceiver has not all been discharged at a constant 
pressure, and that the specified final one desired. 
For, at the start, the compressor is only discharging 
against atmospheric pressure, and it is not until the 
test is completed that it has to pump against the 
maximum working pressure. The horse-power 
absorbed will, therefore, vary throughout the whole 
period of time required to raise the pressure in the 
receiver to the required intensity. However, this 
method of acertaining the actual output from a com- 
pressor is very generally adopted, and it is pointed 
out that, if the horse-power measurements are taken 
at a moment approaching the end of the test, fairly 
accurate results are obtained. But quite apart from 
the question of power consumption, it is not an accu- 
rate test of the actual volumetric capacity of the 
machine, and it is quite possible that, while a com- 
pressor will deal with the requisite volume of air 
when tested under these conditions, it would fail to 
do so if the discharge had to be maintained con- 
tinuously, during the test against the maximum 
working pressure. . For, during the commencement 
of the trial, when the receiver pressure is low, none 
of the most active causes of loss in volume come into 
full force. The heating of the air is negligible at 
low pressures, as is also the leakage past the valves, 
&e. Again, at higher pressures, the loss of volume 
due to the re-expansion of. the air imprisoned in the 
clearance spaces has a greater effect. It is almost 
un-necessary to labour these points, and it may be 
assumed that the right way to carry out a test is 
to measure the air in a receiver which has been filled 
against the maximum working pressure, this pressure 
remaining constant during the whole period of the 








test. This may easily be done by means of two 
Gauge 
Discharge Valve 
from Compressoy A C 
KI el 
inaaeees I aa 
Receiver Receiver 


receivers in series, as shown in the accompanying 
diagram. The discharge from the compressor is 
led first into the receiver A, which is filled with air 
until the gauge attached reads the required pressure, 
the valve C being closed meantime. As soon as this 
pressure is reached in A, the valve C is opened just 
sufficiently to maintain this pressure. The amount 
of opening at C will then be just sufficient to pass the 
full discharge of the compressor, which will flow into 
the second receiver B ; the time being noted between 
the opening of the valve C and the moment when the 
gauge on receiver B also indicates the specified pres- 
sure. This will give the time occupied in filling this 
receiver, the capacity of which is known, against a 
constant and predetermined pressure. From this 
it is a matter of simple calculation to obtain the rate 
of discharge from the compressor. By means of 
opening additional discharge valves on A and B, and 
closing valve C, B may be emptied, and when the 
pressure of its contents has fallen to that of the atmo- 
sphere, it may be refilled, and the test repeated as 
many times as may be thought necessary. With 
care in manipulating the valves, any serious alteration 
of the discharge pressure can be avoided, so that 
measurements of power consumption can be taken 
continuously, and a full load test of the compressor 
extended over several hours. The only objection 
to this method of testing is that of the cost of provid- 
ing two receivers, but it will be seen that the first 
vessel A need only be large enough to ensure a steady 
pressure reading, and even a sufficient length of piping 
will serve. The final receiver B should be as large 
as can be arranged for, to ensure accuracy of results, 
and should be carefully calibrated. 

It need not be pointed out that the volume of air 
at the working pressure to be measured must be 
calculated from the free air volume specified for the 
compressor, and the usual corrections made for 
temperature. A suggestion will at once present 
itself, namely, that the valve C, between the two re- 
ceivers, is empirically adjusted to given an orifice 
capable of just passing the required volume of air 
which is flowing from the first receiver under the 
specified working pressure. It would, therefore, be 
quite practicable to measure the flow from a com- 
pressor by means of an orifice of calculated area at 
the outlet of the first receiver. This is, in fact, 
sometimes done. In order to calculate the area of 


this orifice correctly, the coefficient for the jet must 
be known, as in the case of measuring the flow of 
Unfortunately, there do not 


water over a weir. 





appear to be any data available for this purpose, and 
it would require some experimental tests to obtain 
the necessary information. 

There is one other point worthy of note in connec- 
tion with the testing of air compressors. That is the 
measurement of the power consumption at light 
loads. Owing to the fact that an air compressor 
frequently works a great part of its working life at 
a load considerably less than its full rated capacity, it 
is very important that such a machine should be 
economical at light loads. A compressor may take 
very little power to drive it when delivering the full 
specified quantity of air, and at the same time be 
extravagant of power on light loads, with the result 
that it will prove to be uneconomical in running on 
the average load under working conditions. It is, 
therefore, advisable that the buyer should obtain 
a guarantee of power consumption at light load, and 
carefully test the machine at varying loads. 








THE NATIONAL PHYSICAL LABORATORY— 
ANNUAL REPORT.* 


Tue work of the Laboratory, like everything else in 
this country, has been greatly affected by the war. Some 
25 per cent. of the staff have joined the colours, and a 
reorganisation of the work has been required in practically 
all divisions. 

In last year’s report some account was given of the 
steps which had been taken in consequence of a resolution 
passed by the Board in 1913 to bring the financial position 
of the Laboratory before the Government. Those steps 
were approved by the Board at their meeting in 1914, 
when it was stated that a Committee had been appointed, 
consisting of representatives of the Royal Society and of 
the technical societies represented on the Board, to con- 
sider what form the action should take. As a result of the 
deliberations of this Committee it was arranged that a 
letter should be sent to the Prime Minister by the President 
of the Royal Society asking him to receive a deputation 
to lay before him reasons for relieving the Royal Society 
from the financial responsibility involved in its control 
of the Laboratory and for placing the Committee in a 
position to carry out efficiently work urgently required, 
by granting increased support from public funds. A 
memorandum drawn up by the Executive Committee 
giving a statement of these reasons was presented to the 
Royal Society in May, 1914, and a letter approved by the 
President and Council was sent, along with the memo- 
randum, to Mr. Asquith in July. The receipt of the letter 
was acknowledged, but the outbreak of the war has 
prevented further action. 

The financial results of the year have been adversely 
affected by the war. Up to the end of June the receipts 
for work done were considerably in excess of those for the 
corresponding three months of last year; during July, 
August and September there was a heavy fall, amounting 
to some £2100, and the Committee approached the 
Treasury, placing before their Lordships an estimate of 
the probable position at the end of the year should this 
fall in receipts continue, and asking for some assurance 
of support. Since September, however, there has been 
a considerable recovery and the result for the year is, as 
the accounts show, less unsatisfactory than was feared. 

On account of the depletion of the staff by the war pro- 
gress in the normal research work as laid down in the 
programme of work for 1914-15 has been delayed. In 
some divisions, notably in the department of metallurgical 
chemistry, there has been a marked falling off in the test 
work, but in others it has been well maintained. 

The Committee on the Lighting of Factories and 
Workshops, of which the Director is chairman and Mr. 
Paterson secretary, has completed its first report. 
The appendices contain a vast amount of information on 
the subject of the inquiry, much of which is due to Mr. 
Paterson, Mr. Walsh, and other members of the staff. 

Dr. Harker has been appointed to represent the Labo- 
ratory on the Refractories Committee of the Institution 
of Gas Engineers. The need for research on refractories 
for furnace work of all kinds is well known, and the 
Executive Committee hope the Laboratory may be able 
to assist the Institution in their inquiries. 

International work has naturally not 
progress. 

The Laboratory has, as usual, been consulted by various 
Government Departments, besides the Admiralty and 
War-office. 

The report to the Board of Trade dealing with ships’ 
lights has been mentioned in previous reports; more 
urgent matters have prevented its full consideration. 
Among interesting reports made to the Board may be 
mentioned one on leather measuring machines, in which 
the action of the machines used in the leather trade for 
measuring skins is very fully discussed. 

One or two recent fires at sea, notably that on the 
Volturno in October, 1913, have been set down to the 
presence of barium peroxide in the cargo, and the Board 
entrusted the Laboratory with an investigation into the 
conditions under which barium peroxide might take fire ; 
this has resulted in the issue of special instructions for the 
storage of the material on board ship. The importance of 
research into the manufacture of optical glass has been 
brought to the notice of the Board of Trade from various 
quartors, and the Director has been invited to prepare for 
the consideration of the Board a scheme of research at the 
Laboratory. An investigation for the Office of Works 
into cracks which have shown themselves in the masonry 
of the Tower of London promises to be of interest. 

The large impact testing machine erected by the help 
of the India-office and the Engineering Standards Com- 
mittee has been completed, and the international research 
on methods of impact testing is in progress. 

Sir John Cowan, of Messrs. Redpath, Brown and Co., 
has entrusted the Laboratory with the design and erection 
of a machine for testing large slabs of reinforced concrete, 
beams and other members employed in concrete con- 
struction, while preliminary work in connection with an 


made much 
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important research for-the Associated Portland Cement 
Manufacturers is in progress. 

The aeronautics division and the Froude National Tank 
have both been fully occupied, though in consequence of 
the war the tests in the Tank on commercial forms of 
ships have been very few in number. 

In the electrical standards division Mr. F. E. Smith 
again calls attention to the great accuracy with which 
the fundamental electrical standards can be reproduced. 
It has not been possible to obtain the exact figures which 
result from the comparison made by Mr. F. E. Smith and 
Dr. Giebe, of the Reichsanstalt, between the absolute 
measurements of resistance at the National Physical 
Laboratory and the Reichsanstalt, but it is known that 
the agreement is very close. A comparison between five 
mercury resistance tubes made and calibrated at the 
National Physical Laboratory and five constructed at 
Tokio shows a mean difference of eight parts in one 
million, while Weston cells made at Petrograd were found 
to agree with the Laboratory Standards to within one part 
in one hundred thousand. The comparisons of some 
standards of inductance made by Dr. Giebe and Mr. 
Campbell are equally satisfactory. 

In the alternating-current measurements division much 
has been done to improve the accuracy of the measure- 
ments and to accelerate the work. The increased volume 
of the work makes it necessary to increase the speed 
wherever possible, and additional equipment has been 
provided with this object. The tests in the direct-current 
division have increased largely, in consequence of the war ; 
the research work has dealt chiefly with the rise of tem- 
perature of underground cables, and thanks to the cordial 
co-operation of the engineers in a number of large centres, 
Mr. Melsom, who has devoted much time and energy to 
the work, has obtained a series of interesting results 
which will in due time be communicated to the Institution 
of Electrical Engineers, at whose cost the research is being 
carried out. 

Mr. Paterson has communicated to the Physical Society 
two most interesting photometric papers. 

One of these deals with the methods by which the values 
of the high efficiency Electrical Standards have been 
determined, and the other has led to formule connecting 
the light emitted per watt with the temperature of the 
filament, for both carbon and tungsten lamps, and is of 
great interest. 

The heat division has suffered by the absence on service 
of Dr. Kaye and Mr. Blackie, as well as some junior 
members of the staff. : 

The optical division has. been absorbed in test work 
called for by the requirements of the Admiralty and 
the War-office. 

In Dr. Kaye’s absence the work of the radium division 
has fallen on Mr. Higgins, and sixty-one samples, having 
a total value of £32,000, have been tested; the figures 
show the importance of having a National Standard, and 
the Committee trust that their work has been of real 
value. 

Dr. Stanton’s report on the engineering department 
contains an interesting record of useful work and deals 
with a number of researches. 

Progress has been made with the notched bar impact 
tests and the investigation into the resistance of keys and 
keyways for the Engineering Standards Committee, while 
an important series of results on the efficiency of gear 
boxes for motor lorries has been communicated to the 
War-office ; a research into methods of hardness testing 
for a Committee of the Institution of Mechanical Engi 
neers, of which Dr. Unwin is chairman, is well in hand. 
Dr. Stanton, during the early part of the year, gave much 
time to the aeronautical motor trials arranged by the 
War-office at Farnborough, and in consequence of the war 
a large share of the work of preparing the report has fallen 
on him. 

Dr. Rosenhain, in his report, gives an account of the 
new rolling mill, which is now at work; the Committee 
is indebted to Sir Gerard Muntz and Mr. G. A. Boeddicker 
for help in connection with this. The researches in the 
metallurgical department have all made progress during 
the year, though the reduction of the staff has greatly 
diminished the output. It is hoped that a further report 
on the alloys research work will be ready before the end 
of the year. 

REPORT ON THE ENGINEERING DEPARTMENT. 
Research Work—(a) GENERAL INVESTIGATIONS. 

The Resistance of Materials to Alternating Shear and 
Combined Stresses. (Dr. Stanton and Mr. Batson.)}—This 
research has been undertaken as part of the general 
scheme of investigation of the British Association Com- 
mittee into ‘‘ The More Complex Stress Distributions in 
Engineering Materials.” It is proposed to extend the 
system of fatigue testing already developed in the depart- 
ment to include cases of complex stress distribution, but 
in the first place it has been considered advisable to deter- 
mine, if possible, the resistance of the materials now at the 
disposal of the Committee to reversals of simple shear. 
For this purpose a special attachment has been made for 
the existing fatigue-testing machine of the Wohler type. 
This consists of a hardened steel sphere fitting into a 
hardened spherical socket, the specimen under test being 
placed in a recess half in the sphere and half in the socket, 
and thus forming a constraint to the rotation of the sphere. 
The sphere is also provided with a stalk, which forms an 
extension of the axis of the machine, and which is loaded 
at the end in the usual manner. With this arrangement, 
the shearing force on the specimen exceeds the load in 
the ratio of the distance at the end of the stalk from the 
centre of the sphere to the radius of the sphere. 

In the appliance now fitted this ratio is 10, and there is 
no difficulty in making shearing tests on specimens up to 
Zin. diameter, with the ordinary loads for which the 
fatigue-testing machine was designed. 

Considerable difficulty has been experienced in eliminat- 
ing bending stresses, but it is hoped that this first part of 
the research will be completed before the meeting of the 
Association in 1915. 

The Methods of Notched Bar Impact Testing. (Dr. 
Stanton and Mr. Batson.)—The outlines of this research, 
undertaken at the suggestion of the Engineering Standards 
Committee, were laid down in the Report for 1913-14. 
According to this scheme, tests were to be carried out on 
three sizes of specimens, all geometrically similar and of 
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linear dimensions in the ratio 1: 3:9. It was hoped that 
in this way the correct relation between the mass of the 
hammer, the velocity of striking and the linear dimensions 
of the specimen might be obtained, in order that the results 
of tests of similar specimens of different sizes’ might be in 
agreement. For the purpose of the tests two kinds of 
steel have been obtained for the Committee by Mr. F. W. 
Harbord, one a tolerably hard steel of .356 carbon content 
from Messrs. Steel, Peech and Tozer, and the other a mild 
steel of .19 carbon content from the Shelton Ironworks. 
For the largest size of specimen the 20 foot-ton impact- 
testing machine put down in 1913 has been fitted with 
knife edges and striker similar to those used in the standard 
Charpy machines. Some trouble has been experienced in 
procuring a suitable bridge piece for carrying the support- 
ing knife edges in this machine, and it has been found 
necessary to alter the design to ensure that no permanent 
deformation of the knife edge supports shall take place. 
The work is now proceeding. For the medium-sized 
specimens, a new machine has been built of 1000 foot- 
pounds capacity. In this machine the hammer and anvil 
are similar to those of the large machine and to one-third 
the linear scale, but the maximum striking velocity is 
equal to that of the large machine. Several sets of tests 
have been made on this machine and the working is quite 
satisfactory. For the smallest-sized specimens an existing 
impact-testing machine, designed by Dr. F. Rogers, and 
new forming part of the departmental equipment, has 
been modified to give similarity of knife edges and striker, 
and has proved satisfactory in use. 

The Prediction of the Wind Pressure on Structures, 
(Dr. Stanton.)—The experiments on the high-level girders 
of the Tower Bridge have been continued during the year, 
but unfortunately no opportunity has arisen of obtaining 
a record of a wind of storm force normal to the bridge. 
Some valuable records have, however, been obtained 
which illustrate the variable degree of irregularity in wind 
structure. On January 16th, 1915, with a north-west 
wind of from 30 to 40 miles per hour, a record was taken, 
in which the lateral variation across the 225ft. of the 
girder was almost inappreciable, the indicated fluctuations 
of pressure at the reference point near the centre of the 
bridge being reproduced in the trace of average pressure 
on the bridge much more regularly than has hitherto been 
supposed to be the case even in moderately steady winds. 
If such conditions should recur in winds of storm force, 
previous conclusions as to the magnitude of the wind 
structure factor in the maximum wind pressure to be 
allowed for in the design of structures might have to be 
modified. For this reason it has been decided not to 
dismantle the apparatus for the present in the hope that 
some records may be eventually obtained with winds of 
storm force. 

The Efficiency of Power Transmission through Motor 
Vehicle Gear Boxes. (Mr. Hyde.)—The experiments 
described in the report for last year have been continued 
on a 32 horse-power Leyland gear box. The first investiga- 
tion dealt with the effect on the efficiency of the quantity 
of eil in the box. This effect was found to be considerably 
greater than had been anticipated, and an appreciable 
reduction in efficiency, from 97.5 per cent. quarter-full 
down to 74 per cent. quite full, was produced by filling the 
box more than one-quarter full. 

The effect of using oils of different viscosities and of 
variations of viscosity of the same sample of oil with 
changes of temperature were next investigated. Experi- 
ments were made at about seven temperatures. On 
plotting the results of the efficiency determinations on a 
viscosity base, it was found that the whole of the plotted 
points for all three oils lay on a smooth curve, indicating 
apparently that the efficiency depended solely on the 
viscosity of the oil and was independent of other charac- 
teristics. All these experiments were made on the top 
gear. Corresponding results were obtained with the second 
and third gears. 

The Resistance of Railway Carriage Couplings to Tensile 
Impact. (Mr. Batson and Mr. Bailey.)\—The difticulties 
in making these tests owing to the splitting of the striking 
faces—referred to in the last report—have now been 
overcome, and several tests have been carried out. In 
attempting the destruction of a coupling by a single blow 
it has been found on two occasions that the work of 
fr-cture could not be determined, owing to fracture taking 
place at the side of the link and to the consequent expendi- 
ture of a large proportion of the total energy of the hammer 
on subsequent deformation of the link. For this reason 
it has been considered advisable to change the nature of 
the test by substituting for a single blow a repeated blow, 
the deformation of the various members of the coupling 
being carefully measured after each blow. The striking 
energy of the blow is fixed at 5 foot-tons, and it is found 
that as a rule from three to five blows is sufficient to cause 
fracture. Asystematic series of these tests on couplings 
of various types is now in progress for the India-office. 

The Resistance of Keys and Keyways to Reversals of 


Stress. (Mr. Batson.)—Tests were continued with the 
Reavell throughout 1914 up to the end of August. 


The broad results of these tests is that for shafts of com- 
paratively soft steel a deep keyway is to be preferred, 
and that for shafts of hard materials a shallow key is 
preferable. i 

The Comparison of the various Tests for Determining the 
Hardness and Wear of Metals, and the Development of a 
suitable Machine for Testing the Wearing Properties of 
Cylindrical Pins. (Dr. Stanton and Mr. Batson.)—At 
the suggestion of the Hardness Tests Research Com- 
mittee of the Institution of Mechanical Engineers, some 
comparisons of the results of the different methods of 
testing the hardness and wearing properties of metals 
have been made, using specimens supplied by Sir Robert 
Hadfield. The comparisons made up to the present time 
have been between the results of the Brinell ball hardness 
test and the Saniter wear test. The results showed that 
the relation between the Brinell hardness number and the 
resistance to wear—as given by the reciprocal of the wear 
in ten-thousandths of an inch multiplied by 1000—depends 
largely on the composition of the steel. 

The Strengths of Reinforced Flours and Columns. (Dr. 
Stanton and Mr. Hyde).—A research on this subject has 
been suggested by Sir John Cowan, who has kindly offered 
to present to the Laboratory a special machine for the 
purpose. The design of the machine, which is of an 


entirely novel character, has now been completed by Mr. 
Hyde. acting in conjunction with Mr. J. R. Sharman, 





consulting engineer to Sir John Cowan, and the work of 
construction has been put in hand. The maximum pres- 
sure of the machine will be 50 tons, and it is proposed to 
use for it ‘the existing accumulator supply of 1 ton per 
square inch. Provision is made for testing floors 16ft. 
by 6ft., and columns up to 14ft. high. A special gantry 
will be constructed, so that the floors and columns can 
be lifted from the position in which they are made and 
carried directly to their position on the testing machine. 
Special appliances are also being constructed for deter- 
mining the amount of the end constraint of the columns. 
It is hoped that the machine will be completed in the 
autumn of the present year. 


(6) AERONAUTICS. 


(Dr. Stanton, Mr. Bairstow, Mr. Bramwell,* Mr. Relf, Mr. 
Nayler, Mr. Pannell, Mr. Fage, Mr. Stedman,* Mr. 
Bryant, Mr. Lavender, Mr. Irving, Mr. Landells, 
Mr. Cowley, Mr. Simmons, Mr. Griffiths, Mr. China 
and Mr. Jones.) 

Equipment.—During the year the 7ft. channel has been 
completed, and is now in full working order. The con- 
struction in its general features is similar to that of the 
smaller channels. Numerous researches have been carried 
out during the year, detailed accounts of which will be 
given in the report of the Advisory Committee for 
Aeronautics. 

(c) Roap Boarp LABORATORY. 


(1) Mechanical Tests on Road Materials. (Mr. Batson.) 
—Mechanical tests on 128 kinds of stone for road con- 
struction have been made during the year. Of these 
stones, 123 were tested for resistance to attrition, 109 
for resistance to repeated impact, 21 for resistance to 
abrasion, 12 for cementation value, and 1 for crushing 
strength. 

Test WorK—SPECIAL INVESTIGATIONS. 


Coefficient of Friction of Belting Materials. (Mr. Jake- 
man and Mr. Gough.)—An investigation has been made for 
a firm of belt manufacturers into the properties of driving 
belts of various materials. Determinations were made 
of the coefficient of friction with different values of tension 
in the belt and also of the stretch for different loads 
The materials tested included ordinary leather, balata, 
cotton and several hair belts. The results show that the 
advantage of the more modern belting materials over 
the ordinary leather is rather in the reduction of stretch 
than in any improvement in coefficient of friction. They 
also exhibit the reason for the superiority of rawhide 
belting, which, although very light, stretches but little 
and has a very high coefficient of friction as long as the 
tension is not made too great. The behaviour of the hair 
belting is also interesting, the ordinary belting being very 
similar to cotton, while the possibility of improvement by 
treatment is shown by two patent hair beltings tested. 
The coefficient of friction did not prove to be constant at 
all tensions, nor was the behaviour of all the substances 
the same with regard to the influence of the tension on the 
coefficient of friction. 


REPORT ON THE DEPARTMENT OF METALLURGY 
AND METALLURGICAL CHEMISTRY. 


The most important increase in the plant of this depart- 
ment consists in the erection and installation of an experi- 
mental rolling mill. This mill has been designed primarily 
for the purpose of providing facilities for rolling ingots 
of light allovs—alloys of aluminium—into bars and sheets 
for the purpose, in the first place, of ascertaining the 
suitability of various alloys for mechanical use, princinally 
in connection with aeronautics, and, in the second place, 
for the purpose of determining the exact conditions 
under which various promising alloys can be rolled in a 
satisfactory manner. The mill, however. has been so 
designed that other alloys can also be handled in it. The 
need for an experimental equipment of this kind has 
arisen, in the first instance, from the circumstance that 
it has been found very difficult to obtain satisfactory 
rolling results in existing industrial mills with certain 
alloys which showed a high promise of usefulness. 
Although several bars of such alloys have been rolled by 
using extreme care and special precautions, it was quite 
obvious that industrial success could not be obtained 
until the exact conditions demanded by the peculiarities 
of these alloys had been thoroughly studied. By equipping 
a full-size rolling plant, in which the various conditions 
of speed, draught and temperature are under exact 
control, it will be possible to ascertain within what limits 
these various factors must be kept in order to secure 
uniformly successful production. Experience has already 
shown that the conditions suitable for the rolling either 
of pure aluminium or of brass or steel are not satisfactory 
for these new materials. 

Apart from these special questions, the rolling mill 
equipment promises to be of particular value for facilitat- 
ing research on many questions connected with this 
important manufacturing process, since measurements 
of power, temperature, &c., can be carried out in the 
Laboratory plant in a manner quite unattainable in most 
existing industrial establishments. 

Research Work.—The progress of research work during 
the past year was almost entirely confined to the first 
three or four months. 

Alloys Research. (Dr. Rosenhain, Mr. Archbutt and Mr. 
Hanson.)—The work outlined in the previous report was 
continued, and very considerable progress was made, 
particularly with regard to the investigation of the con- 
stitution of the ternary system aluminium-zinc-copper. 
Experiments on the physical properties of the ternary 
alloys have been very largely postponed until the rolling 
of the alloys can be carried out in the experimental rolling 
mill at the Laboratory itself. A large number of ingots 
for the purpose of carrying out these rolling experiments 
have, however, been prepared, and as soon as the equip- 
ment of the mill is complete a large quantity of results 
will rapidly become available. 

Research on Magnet Steels. (Mr. Haughton.)—In con- 
junction with the physics department—Mr. Campbell— 
a research has been undertaken on steels for permanent 
magnets, the material having been supplied by various 
makers, through the Research Committee of the Institu- 





* Since ‘ugust, 1914, Mr Vramwell and Mr. Stedman have been 
assisting the Admiralty us Inspectors of Aeroplanes. 





tion of Electrical Engineers, under whose auspices the 
work has been undertaken. 

Constitution of the Alloys of Copper with Tin. (Mr. 
Haughton.)—A detailed study of the constitution of these 
alloys has been with a view to utilising the most 
accurate available methods for clearing up the points 
which still remain in doubt with regard to the constitution 
of these alloys. The work so far undertaken has dealt 
with alloys containing 55 to 65 per cent. of tin, and the 
results were published in a paper read at the March, 1915, 
meeting of the Institute of Metals. 

Aeronautics. (Dr. Rosenhain, Mr. Barr and Mr. Turner.) 
—Work in connection with fabries for aeronautical 
purposes constitutes the chief activity of this division. 
It relates to :—(a) Materials for airships and balloons ; 
(b) aeroplane fabrics and dopes. Several samples of 
fabric taken from old machines have been examined, and 
the changes in the tensile strength observed. It is hoped 
that the weathering of doped fabrics may be more exten- 
sively investigated during the present year. 

Other work undertaken in this division included the 
analysis of various light alloys and of the alloys made in 
connection with the research on the supposed deterioration 
of aluminium alloys. This work has necessitated analytical 
checking of the composition of the numerous mixtures 
made up, and occasional investigation as to the best 
methods of determining the various usual and unusual 
impurities added to these mixtutes. Assistance has also 
been rendered by the periodic measurement of the castings 
made for this purpose. 


REPORT OF THE ADVISORY COMMITTEE FOR 
THE WILLIAM FROUDE NATIONAL TANK 
FOR THE YEAR ENDED MARCH 3lst, 1915, 
MADE TO THE EXECUTIVE COMMITTEE OF 
THE NATIONAL PHYSICAL LABORATORY. 


Research Work Completed and in Proyress.—Several 
investigations are now in progress. The first of these is 
the continuation of the examination into the effect of 
fulness of form and longitudinal distribution of displace- 
ment on ship resistance. 

The second investigation in hand deals with the ques- 
tion of appendage resistance and the application of results 
obtained with small struts to the full-sized ship. There 
has always been some doubt as to whether experiments 
with small struts are of any use for calculating the resist- 
ance of the large strut. The result shows that estimates 
based on small strut resistance, if not corrected for scale, 
may be as much as four times too great. By use, however, 
of the law of comparison for surface friction and eddy- 
making resistances, referred to by_Dr. Stanton in his paper 
read before the Institution of Naval Architects in 1912, 
it is believed that such experiments can be utilised, and 
this is now being investigated. 

A third investigation deals with the effect of temperature 
variation on resistance. For all the usual range of tem- 
perature of the sea—and the water in a tank—it may be 
taken that 10 deg. Fah. increase in temperature causes a 
3 per cent. fall in the frictional resistance of a smooth 
model. There is some reason for believing, however, that 
this effect would be smaller the rougher the model, 7.e., 
the nearer the frictional resistance approached the square 
law. 








ENGINEERING PROGRESS ABROAD. 


Argentina. 

THE great practical value attaching to the provision 
of large and up-to-date plants and appliances has recently 
been strikingly exemplified in the case of the Consolidated 
Waterworks Company, of Rosario (Argentina), Limited. 
Like practically all the other industrial concerns through- 
out South America, this company has suffered a serious 
loss in the volume of its business ; but owing to the wise 
precaution which was taken when times were more 
prosperous, and money could be more readily spared, 
large sums were laid out upon plant and equipment, with 
the result that, notwithstanding the falling-off of new 
subscribers and the increased cost of constructional 
materials, the company’s expenditure has been kept 
practically level. The greatest outlay within the past 
few years has been in connection with the extensions of 
mains and services, and it is not anticipated that anything 
further in this direction will become necessary in the 
immediate future. 

While the Argentine Republic has been taking less and 
less Portland cement of British manufacture during the 
last few years owing to the ever-increasing amount of 
United States competition. this particular trade seems 
likely to become extinct altogether in view of the successful 
local cement manufacture. A concession which has just 
been asked for from the Province Government of San 
Luis, if granted, may completely kill the small remnant 
of British trade in this manufacture which still survives, 
since it will enable the factories in the Province to sell their 
product in Buenos Ayres—which takes the greater part 
of the output—at lower prices than the same can be 
imported either from Great Britain or the United States. 
Last year the Argentine Republic.imported from North 
America nearly 70,000 barrels of hydraulic cement, valued 
at about 90,000 dols. (= £18,000), whereas in the preceding 
year the total hardly exceeded 2300 dols. (£460), repre- 
senting a value of some 1985 barrels. The quality of the 
Argentine material is said to be excellent, and even 
superior to that of the imported article. 


Chile. 

Although bids were called for by the Municipality of 
Antofogasta for the carrying out of an important paving 
contract, there was no response received from any British 
firm or from the agent of any British house in Chile. In 
all ten bids were received, two of which were from United 
States firms and eight from Chilian contractors. The 
order has now been allotted to the United States Paving 
and Improvement Company, of San Francisco, and work 
upon the contract has been already commenced. The 
original estimates for the work provided for the outlay 
of £136,000 for street improvements, £20,000 for sidewalks, 
£8000 for a garbage incinerator, £2000 for public baths, 
and a further substantial sum—not yet determined— 
for a public market-place. Thus a sum total of at 
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least £170,000 was to be expended, but not a single 
British firm deemed it worth while to try for it. 
The bridges and roads section of the department of 
public works (Santiago-de-Chile) contemplate the erec- 
tion of a number of steel road bridges, payment for 
which has been allowed for in the estimates. These 
are to be erected at Granaderas, in Mulchen, over the 
river Bureo; at Bustamente, in the Province of Nuble, 
over the river Cato ; at Los Morros, in the department of 
Vittoria, over the river Maipo; at Nuéva Imperial, over 
the river Cholchc! ; at Mulchen, over the river Mulchen ; 
and in Arauco, over the river Pilpilco. Good progress 
is being made with the construction of the Valparaisc 
Harbour Works, the number of men at present employed 
exceeding 800. The monthly average amount of dredging 
being carried on in the region of the Fiscal Wharf and 
the Custom House Wharf varies between 4900 and 5000 
cubic metres. The total amount of dredging to date 
exceeds 140,000 cubic metres. In the filling-in of the 
breakwater there have been already deposited about 
47,000 tons of rough material, while hydraulic concrete 
bases, representing 1500 cubic metres, have been laid in 
a single month. So far the Government has paid the 
contractors—Messrs. S. Pearson and Son, Limited—the 
sum of 3,212,294.04 dols. The contractors have now 
been authorised to negotiate a loan, secured by the State, 
of a further £100,000 at 6 per cent. per annum. A new 
railway, known as the Pua-Traiguen line, has just been 
sanctioned by the Chilian Government, to cost 1,500,000 
pésos (1 péso = 10d.), and bids for the construction of 
the railway will be requested by the Consulting Board of 
the Department of Public Works, at Santiago-de-Chile, 
to whom all offers should be addressed. 


Panama, 


The isthmus of Panama seems to have been particularly 
unfortunate almost from the commencement of the present 
year, mischance after mischance having attended it. 
Apart from the frequent falls of embankment in the 
Culebra Cut—the most recent, although by no means the 
most serious, occurred on April 9th, and completely stopped 
traffic for several days—the important town of Col6éa was 
later half destroyed by fire. Although of more consequence 
to the Panama Railway—which here had its headquarters 
and principal goods sheds—the town of Colén has also 
an important bearing upon the prosperity of the canal. 
The town forms the Atlantic terminus of the railway as 
well as of the canal, and an immense trade, mainly carried 
on with the United States, is conducted there. 

A new and costly pumping plant, constructed at 
the canal station at Gamboa, has just been completed, 
and the operation is said to be perfect. This station now 
supplies water to the towns of Ancén and Balboa and 
the city of Panama. The filtration plant is expected to 
be soon in operation, and will then enable filtered water, 
from the Chagres River, to circulate through the mains 
of the city of Panama. 


Uruguay. 

In accordance with the socialistic programme of 
industrial enterprise bequeathed by the ex-president of 
Uruguay (Sefior José Battle y Ordonez) to his successor 
in office, a State monopoly is being gradually built up in 
some directions, while State opposition to already existing 
interests—mainly British—is being skilfully organised in 
others. Within a few months’ time the Government will 
have become possessed of practically the whole of the 
privately-owned electric plants and power-houses in the 
Republic, as well as a widely-organised telephone system. 
It intends to run the electric supply of the country as a 
State monopoly, in accordance with the terms of the 
Act passed in 1912, authorising the Government to erect 
sixteen State power-houses at La Paz, Las Piedras, Pardo, 
Punto del Este, Maldonado, San Carlos, Santa Lucia, 
Conelénes, Rosario, Dolores, Nico Perez, Sorandi del Vi, 
Treinta y Tres, San Fructuoso, and San Eugénio, the initial 
amount to be expended upon each being 25,000 dols. 
(= £5000). It is recognised that a heavy financial loss 
must inevitably be incurred at first, but this the Govern- 
ment is fully prepared to. face. The elimination of 
foreign—which in this case means British—interests is 
the principal aim, one which it would seem is about to be 
accomplished. The irony of the procedure, however, is 
found in the fact that in order to carry out this unprofitable 
and partially confiscatory programme, the Government 
must borrow further sums, and these sums must be sought 
—and will no doubt be sought successfully—in the form 
of a fresh State loan raised in England. 

The new installations, which have already made remark- 
able progress, are being furnished to supply light and 
power to several of the principal towns of the Republic 
such as La Paz, Las Piedras, Pando, Tacuarembo, &c., in 
all of which power-houses have been, or are being, erected. 
Within the past few weeks existing plants have been 
acquired at Paysandd, Rivera and San José. In Monte- 
video a “cut” in the existing price of power and light 
current will be made, the tariff for small industries being 
reduced from 54 centavos to 4$ centavos per kilowatt-hour, 
while the larger industries, which had previously enjoyed 
this rate of reduction, are to have the additional advantage 
of a reduction to 2 centavos. The President of the Board 
of the National Power-houses (Sefior Lasgoisty), who had 
been entrusted with the carrying out of the Government’s 
programme, means, in course of time, to reduce the 
tariff for light for the poorer classes of the community and 
for the employees of the power-houses. The idea is to 
favour all those who earn low wages and who live in 
workmen’s cottages and lodging-houses by supplying 
them with light at a reduction of from 2 to 4 centavos on 
the present charge of 12 centavos per kilowatt-hour. 

With regard to the new national telephone service, 
which is to be set up in direct opposition to that supplied 
by the Montevideo Telephone Company, Limited—a 
British concern with an invested capital of £160,000— 
a sum of 2,500,000 dols. (£500,000) is to be expended upon 
providing an automatic service. The most perfect net- 
work of lines will be provided, a double copper circuit 
with systems of central batteries as well as aerial com- 
munications, likewise having a double copper circuit, 
being allowed for. The new system will supply eventually 


a wide zone of subscribers, comprising the capital and the 
adjacent departments. : 

The Government has just paid the sum of 193,364 pésos 
for a large crane capable of lifting 100 tons for use in 





constructing the port works of the city of Montevideo. 
At the commencement of this year there were eleven new 
public road bridges in course: of construction, at an 
estimated cost of 991,507 dols. 

An important new constructional enterprise is about to 
be taken in hand by the Montevideo Waterworks Com- 
pany, Limited, which has decided to’ erect works of a 
character likely to prove at once both remunerative to 
itself and beneficial to the city population. There are 
in all three main reservoirs, the. first having been con- 
structed at least fifty years ago, the second and third 
being added in 1888. The combined capacity of the 
three amounts to 60,000 cubic metres of potable water, 
which is equal to only four days’ requirements for the 
city. Two additional deposits are to be erected with a 
capacity of a further 60,000 cubic metres storage, thus 
doubling the available supply. In order to avoid any 
possible recurrence of flood effects, which have caused 
trouble in the past, it has likewise been decided to con- 
struct additional protection works at Santa Lucia at a cost 
of 30,000 dols. (£6000). This enterprise upon the part 
of the Montevideo Waterworks Company, Limited, is 
all the more commendable since the company no longer 
enjoys a monopoly, the original concession, which was 
granted in 1867 for 20 years, having expired, while the 
Government has recently signed a new and rival concession 
known as the Zabala Canal Concession, which contains 
many advantages not possessed by the British company. 
It also appears that the Zabala Canal Concession being 
carried out by the Montevideo Waterworks Company, 
in order to preserve its own interests, will be compelled 
to go to the very heavy expense of constructing reservoirs 
for the purpose of storing surplus waters of the river 
whose waters are to be placed at the service of the new 
competitor. While the actual receipts of the enterprise 
suffered a reduction last year, the working expenses 
increased. 


Peru. 


Notwithstanding the admitted stringency prevailing 

in the money markets of most—if not all—the Latin- 
American States at the present moment, an unusual 
amount of energy is being displayed in connection with 
the carrying out of several important engineering projects 
which, it had been supposed, would only be proceeded 
with after normal economic conditions had been re- 
established. The reason for this unexpected but not 
unwelcome animation is to be found in the readiness 
with which United States financial instituticns interested 
in Latin-America are finding the necessary funds; they 
are said to be exhibiting an almost feverish anxiety to 
avail themselves of the golden opportunity presented by 
the diversion of the attention of their European com- 
petitors—the British, the French, and the Germans— 
from the direction of the South American and other 
foreign markets. Evidently there is belief in the axiom, 
‘** He that will not when he may, when he will he shall have 
nay.” 
Peru is to be the scene of the first of the several enter- 
prises referred to. Two contracts have been signed 
within the past few weeks between the Latin-American 
Government and United States contractors, fuller details 
of which will be available in a week or so. Meanwhile, 
however, it is possible to say that one of the projects 
refers to irrigation upon a scale hitherto unattempted 
in the Republic of Peru, and calling for the expenditure 
of £2,000,000 sterling. The scheme takes in an immense 
coastal area, and includes the valleys of Tumbes, Chira, 
Pampas de Chimbote, Pampas del Imperiél, Cafiete, 
Chancay, Chilca and Ica. It is worthy of note that this, 
as well as other contracts of no less importance and 
promising equally rich profits to the undertakers, were 
successfully negotiated by the United States Minister 
to Peru (Mr. Henry Clay Howard), who, during his term 
of service, worked indefatigably for the benefit of his 
countrymen having business connections with the 
Republic. Among United States diplomats, consuls, and 
vice-consuls there exists no sense of infra diqnitatem in 
personally canvassing for contracts by means of which 
commerce and trade in their own country can derive 
advantage. With the exception of the valuable services 
rendered to British commerce over a period of fifty years 
by the late Sir Edward Blount—British Consul in Paris 
during the closing days of the siege—and by Lord Lytton 
—British Ambassador to France, 1887-1891—few of our 
diplomatic representatives seem to have troubled them- 
selves to promote the interests of British subjects having 
commercial relations with the foreign countries to which 
they have been accredited. The wholly different, and 
far more reasonable, construction which is placed upon 
the duties of their high office by American diplomats 
explains in a great measure their frequent triumph in 
securing for United States citizens contracts for great 
engineering enterprises which might otherwise go to 
competitors of other nationalities. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





SHELLS, MORE SHELLS. 


Sir,—While thanking you for publishing my letter of the 
14th instant I would answer your editorial note by stating that 
I could scarcely be said to be forgetting the object of the high- 
explosive shell—as you have put it—when I went out of my way 
to give the explanation of an experienced Royal Artillery Colonel 
as to what that object was, what was the difference between a 
shrapnel and a high-explosive shell, and how much better that 
object was attained by a shell casing or body formed of a casting 
instead of a forging. 

As regards the statement of Mr. Tennant in the House of 
Commons last Tuesday that there was no lack of shell bodies, 
I fear we must class that official reply with a previous statement 
by the same gentleman about cotton and its being so plentiful 
in Germany that there was no use in making cotton contraband 
of war, together with that of Mr. Asquith’s assurance at New- 
castle-on-Tyne some time before that there was or had been no 
shortage of shells or ammunition, as mere official prevarications ; 
otherwise, what, in all conscience, was the meaning of the 
preaching and pleading of Mr. Lloyd George as Minister of 
Munitions last Friday week to the engineers of Cardiff in the 





stirring words I gave in my last letter or in the additional words 
I now quote ? 

“‘ Now, what is it we are asking you to do? We are—well, 
I hardly like to use the words—we are short of shell. Yes, I 
will allow—that is the fact. We want it, we need it, and we 
must get it, and you can give it. As you know perfectly well, 
all the engineering trades throughout the country at the present 
moment are pretty full up, and in the machinery and tool- 
makers’ shops there are far more orders than they can possibly 
comply with, may be for weeks or months to come. Therefore 
we cannot wait until new machinery and new lathes have been 
ordered. These—your ordinary—workshops would be able 
to finish perhaps work which comes from outside, and may be 
able to turn out the complete shell, but simultaneously with 
that you would in your-workshops be doing work of which you 
are capable, so that the two may work side by side. The first 
is that we want to produce as much shell.as we can possibly 
get, because the more shell the surer the victory and the speedier 
the victory. That is the reason why I want everybody who 
has got a lathe to turn it on to help these gallant men of Glamor- 
ganshire and Monmouthshire who are fighting and who are. 
about to proceed to the front.” 

Could, I wonder, the truth be put more plainly, or could words 
be more convincing than those from the mouth of the one man 
who knows the actual facts ? What use is there to talk about 
the ‘confusion of stores” in the present hour of emergency, 
when the cry is for millions of shells of all kinds to demolish 
the enemy and put our brave men on a par with the Germans, 
which can only * done by the turning on of all our engineering 
shops and foundries available to make all kinds of shells with 
** the tools they have got?” 

The Minister of Munitions was addressing ordinary engineers 
and not chemists, hence the “‘ other components ” you speak of 
do not come into account in the present controversy. The cast 
shell casings I have been suggesting are meant, of course, for 
high explosives and not for shrapnel work, but the manufacture 
of nitro-cotton, perchlorates, and picric acid is quite another 
subject, and which may safely be left to others to deal with ; but 
these are quite apart from the province of practical or mechanical 
engineering in the more rapid production of high-explosive shell 
casings which has been my sole subject of contention. 

From the numerous letters I have been receiving from engi- 
neers all over the country I am pleased to be able to say that 
the engineering profession appears now to be awakening to its 
duties and possibilities in this vital matter, and I should say it 
is for journals like THe ENGINEER to encourage rather than dis- 
courage progress amongst British engineers in the desired direc- 
tion. 

I notice from some of the Scottish daily papers that already 
shell casings made of cast iron are actually being made in Scot- 
land for gun testing and experimental purposes, which of itself 
proves the ripening of public opinion on the subject in hand, 
and it is to be hoped that when that opinion has reached fruition 
in the conversion of the powers that be to the suggested new 
departure it ought to be possible, in the language of Mr. Lloyd 
George, for practically every engineer, every foundry, and every 
lathe in the country available to be recruited and enlisted in 
the manufacture of shell casings formed of castings made either 
of ordinary cast iron, malleable cast iron, chilled cast iron, a 
mixture of iron and steel, or may be of steel itself, as may be 
found suitable or desirable for the advantage of the Allies. 

James Kertu, Assoc. M. Inst. C.E., M.I. Mech. E. 

London, June 21st. 

[In discussing this question it is very difficult to enter into 
details without touching upon technical points which we are 
advised it would be improper to deal with publicly at the present 
time. Mr. Keith is unjust in suggesting that we are ‘‘ discourag- 
ing progress ;’’ our whole object is to get the best shell in the 
best way, and expert opinion is strongly in favour of the steel 
shell. The allusion to cast iron practice shells is greatly dis- 
counted by the fact that gun practice is quite different from battle 
practice, but we cannot go into details, and all we can say is 
that what is suitable for one might be quite unsuitable, and even 
dangerous, for the other.—Ep. Tue E.] 





Srr,—I read with much interest the article on cast iron shells 
which appeared in your issue of 11th inst. The reasons given 
for rejecting the use of cast iron for shrapnel appear reasonable, 
but I do not agree with the statement that “ there is no case at 
all for the cast iron shell.” In our foundry here we have been 
making 5in. and 6in. diameter cast iron shells destined for 
practice and test purposes, and I have never seen any indication 
of cracks being developed during manufacture. Now, it is 
admitted that. the enemy has been using cast iron shells, and the 
theory that their reason for so doing is shortage in supplies of 
steel shells is open to question. I have seen fragments of cast 
iron shells which fell in the British trenches early in the war, 
and I also saw a fracture of a cast iron naval shell which burst at 
Scarborough. It has been;reported from the front that the 
bursting of cast iron shell caused more havoc than steel shell. 
May it not be that the use of cast iron shell by the enemy is not 
a result of deficiency in organisation, but the contrary ? 

Edinburgh, June 18th. Rost. E. MiILier. 


COPPER-ALUMINIUM ALLOYS. 


Srr,—The war has created a situation which few of us expected 
to see—a situation in which, owing to the scarcity and conse- 
quently very high price of the metal zinc, the so-called 
“aluminium bronzes’ are now much cheaper to manufacture 
than the brasses. Moreover, whereas the latter alloys require 
for the most part percentages of zinc varying between 30 and 40, 
the former only need from, about 7 to 10 per cent. of aluminium 
to produce properties of the same general character. 

he eighth report to the Alloys Research Committee of the 
Institution of Mechanical Engineers on ‘“‘ The Properties of 
Alloys of Aluminium and Copper,” by Professor Edwards and 
myself, published in the “‘ Proceedings” of the Institution, 
January, 1907, contains very full information as to the 
casting, working, heat treatment, and mechanical properties 
of these alloys, which in certain sees “7 are markedly 
superior to the brasses. A later paper published by us on “ The 
Production of Castings to Withstand High Pressures,” in the 
“‘ Proceedings” of the same Institution, December, 1910, 
pages 1597-1660, deals particularly with the difficulties encoun- 
tered in the founding of these alloys. Both publications contain 
in the di ion and communications contributions by practical 
men. 

My object in addressing you is to point out that we are now 
confronted with a situation which is likely to persist for some 
time, in which it is of national importance that the use of zine 
for the production of alloys should be restricted to those in which 
the metal is absolutely necessary, and that there is undoubtedly 
a variety of purposes for which copper-aluminium alloys are not 
only equally, but more, suitable. The founding of these alloys, 
however, presents difficulties different from those associated 
with the casting of brasses, difficulties which centre round the 
tenacious film of alumina which is formed on the surface of the 
molten alloys, and which have to be overcome before satisfactory 
castings can be produced. In case the information quoted in the 
two papers is insufficient—and I would direct special attention 
to the recommendations made by us on pages 1622 and 1630 
of the second paper-—I wish to state that I should be very pleased 
to help gratuitously either by way of advice, visits to foundries, 
or in any way that may be found convenient, works that may 
decide to undertake the manufacture of copper-aluminium 
alloys. > H. C. H. CARPENTER, 

Royal ‘School of Mines, South Kensington, 

June 22nd, 
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BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. XVI.* 
OTHER COMPLETE CEMENT WORKS EQUIPMENTS. 
No. I. 
ANOTHER firm which undertakes the complete 
equipment of works for the manufacture of Portland 
cement is that of Wm. Johnson and Sons (Leeds), 


terms “ flow sheets,’’ which shows in detail the various | to readers of these articles to need any further 
| machines and apparatus used in cement manufacture | description, but we may here reproduce in Fig. 98 
| with (a) chamber kilns, (6) shaft kilns, and (c) rotary | a photograph showing a battery of four mills, with 
kilns. The different procedure with both the wet | their paddle-revolving mechanism, as supplied by 
and dry methods of working is shown, and we propose | this firm. The liquefied chalk and clay as they find 
to discuss the various processes in turn and to/ their way through the screened openings in the 
describe the different machines and pieces of appa- | sides of the mills passes to the sumps of their respec- 
ratus used in them. | tive pumps and are elevated into proportioning tanks, 
It might be argued that if, as is probably the case, ‘from which they are discharged and mixed in the 
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Fig. 9i—DIAGRAM SHOWING PROCESSES OF CEMENT MANUFACTURE 


Limited, of Castleton Foundry, Armley, Leeds. 
This firm has been connected with the production 
of machinery used in the Portland cement and 
kindred industries for the last thirty years or so. 
Prior to the year 1896, however, its efforts had 
been restricted to the making of machines to deal with 
the raw materials such as briquetting machines ; 
but about that time it decided to introduce grinding 
machines into its business and to cater for the whole 
of the work in cement manufacture. For several 
years it made a pulveriser working on the Lucop 
principle, in which grinding was done between a 
ring and rolls ; but recognising the great possibilities 
in the ball mill and tube mill system of fine grinding, 
it acquired from the patentees the sole rights of 
making such mills in this country. It was thus the 
first firm to meke ball mills and tube mills in Great 
Britain. For the permission to make these mills it 
had to enter into a very stringent agreement, whereby 
it had to guarantee to sell a certain number of mills 
each year and to pay a large sum in royalty. However, 
as things turned out, the number of mills actually 
sold exceeded that guaranteed, and large mumbers 
of grinding mills and pulverisers of various older 
types were replaced by ball mills and tube moills. 
When it began operations in this direction the firm 
only made one size of tube mill, but now, we believe, 
it has patterns for some forty different sizes, and it 
is interesting to note that during the year 1914 it 
supplied between thirty and forty ball and tube | 
mills of various sizes to users in Great Britain alone, 
in addition to other machinery used in the cement 
trade. 

In describing the productions of this firm it will 
be convenient to proceed as we have done in previous 
eases and to discuss in rotation the various machines 
used in the different) processes. To assist in this 
we reproduce in Fig. 97 a series of what the firm 


* No. XV. appeared June 18th. 





proper proportions. The composite mixture, or 
“compo,” as it is called, is then delivered by gravita- 
tion, or perhaps by pumps or other mechanism, to 
the next machine on the list, namely, the wet tube 
mill. 

It may be interpolated here that, though rolls 


both the chamber kiln and the shaft kiln be destined 
to extinction in the near future, there is no need to 
refer to machinery used in connection with them. | 
Our answer to that is, that until they do become 
extinct, the machinery to work in conjunction 
with them will be necessary, and our purpose is 

















Fig. 98—BATTERY OF WASH MILLS 


to show that such machinery is made in this country. | for crushing the chalk previously to putting it into 

In the wet process, if the raw materials used be | the washmills are not essential, and are hence shown 
chalk and clay, Messrs. Johnson recofiimend the} by dotted lines in the diagram, they are in some 
employment of two washmills, one for each material. | cases desirable, and hence the firm is prepared to 
The washmill is by this time sufficiently well known! supply them. The rolls it recommends for the 
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crushing of chalk, shale, marl or coal are those 
illustrated in Fig. 99. As shown, the machine is 
provided with two pairs of rolls, one above the other, 
but machines with a single pair of rolls are supplied. 
The double rolls are, however, specially intended for 
use when the raw material is of a sticky nature. 
In such cases the top pair of rolls is provided with 
teeth, which grip the material and prevent it from 
slipping, while the surfaces of the bottom rolls are 
smooth. The latter rolls are spaced some jin. apart, 
so that all the material is crushed to that size before 
it is allowed to enter the washmill. It has been 
explained in a preceding article that this practice of 
crushing before washing is carried out in order to 
increase the ‘‘ duty ’’ of the washmills, that is to say, 
their output in a given time. In order to prevent 
accident the top pair of rolls is driven by means 
of a friction device, which consists of a machined 
block fitted with a split strap. The strap is provided 





cases there may be considerable advantage in installing 
two smaller tube mills rather than one of large size, 
whether they be used for wet or dry grinding. They 
point out that by such an arrangement a saving in 
horse-power may be effected or a finer product 
obtained for the same energy consumed. One mill 
may be arranged immediately over the other and 
the discharge from the first may be allowed to flow 
by gravity to the second. 

The tube mill, it may be mentioned in passing, is 
by no means the simple machine it appears to be. 
It is true that it is just a tube running in trunnion 
bearings, and from this point of view it is actually a 
simple machine, but it presents numerous features 
from an engineering standpoint which have to be 
carefully considered, for otherwise there may be 
great loss of power and efficiency. Loss may be 
caused, for example, by stresses which might be 
avoided. There is necessarily a great weight suspended 

















Fig. 99—CRUSHING ROLLS 


with tightening bolts, by means of which just sufficient 
friction is created to do the work of crushing the 
material. If, however, a piece of metal, flint, or other 
hard foreign body should by accident be fed to the 
rolls, the frictional device slips and prevents damage 
to the machine and its gearing. 

The particular machine shown in Fig. 99 represents 
a large machine which was supplied to a firm in South 
Wales, and which was designed for an output of 
40 tons of hard marl per hour. The firm makes for 
stock a variety of sizes of these machines, some having 
two pairs of rolls and some only one pair. The 
particulars of these various machines are as follows :— 


Single Revolutions 
Size of rolls. or per Weight. 
: double minute 
Diam. Length. pair. of pulley. Tons. 
45in. oa 36in. Double = 157 ae 33 
27in. -. 2lin.-16in. .. s a 130 7 
24in. és 18in. ae se ne 134 5 
17in. oe 16in. oe 99 ate 158 34 
33in. =... 24in. Single .. 130 4} 
27in. aA 2lin. i a wi 130 34 
27in. ac 18in. 3 Fe is 134 3 
24in. Fs 18in. ie i Pe 134 2} 
17in. £3 1G6in. ee es He 158 1} 


The wet tube. mill supplied by Messrs. Johnson 
is shown in Fig. 100. It naturally bears a strong 
family likeness to the tube mills of other makers 
which have been previously referred to, and it need 
not, therefore, be described at any great length in 
the present instance. The firm manufactures no 
less than twenty standard sizes of tube mill, and has 
patterns, as we have said above, for some twenty 
more. The standard sizes vary from 6ft. long by 
2ft. 4}in. in diameter—requiring 8 horse-power 
to drive it—to 27ft. long and 6ft. in diameter, the 
latter size calling for 130 brake horse-power. The 
intending purchaser has, therefore, a wide range 
from which to choose, but naturally the smaller sizes 
would be unsuitable for a cement works run on a 
commercial scale. Linings of chilled iron, steel, 
stone or silex can be fitted as required, and the firm 
will supply forg rinding media either flint pebbles, 
““Cylpebs,” ‘‘ Holpebs,” or ‘‘ Helipebs.’”? These 
three latter are substitutes for flint pebbles, and as 
we shall refer to them more particularly in a later 
article, and as they are none of them the special 
production of Messrs. Johnson, we shall not in the 
present instance do more than mention them. 

The wet tube mills supplied by this firm are, when 
they are for use in grinding raw material, furnished 
with a central discharge through the trunnion bearing, 
this being deemed by the firm to be the best practice. 
We refer to this construction at greater length later 
on. Tube mills with peripheral discharge are, how- 
ever, supplied if required. 

Messrs. Johnson lay stress on the fact that in some 





on the bearings, and the mills must therefore be 
very carefully constructed. How great the weights 
in question are is not always fully realised. Let 
us take, for example, a mill 22ft. long by 5ft. 6in. 
in diameter. The weight of the revolving portion, 
irrespective of the lining and charge, will probably 
be somewhere about 16 tons. The weight of a silex 
lining 6in, thick will be about 12 tons, and the weight 
of a charge of pebbles, say, 94 tons. This represents 
a total of 374 tons. Then the cement or raw material 
must be taken into account. We shall, we believe, 
not be far wrong in putting this at, say, 124 tons, 
which is probably underdoing rather than overdoing 
it. We arrive therefore at a total of 50 tons revolving 
in bearings more than 22ft. apart at a speed of, say, 
30 revolutions per minute. While on the subject of 





3 per cent. residue or a 180 x 180 mesh sieve. As 
a matter of fact, such a degree of fineness is not as a 
rule required in a cement works. For raw materials 
a residue of from 5 to 10 per cent. is usually per- 
missible, and with cement itself the revised Specifica- 
tion of the Engineering Standards Committee allows 
a residue not greater than 14 per cent. However, 
even when left alone, manufacturers will nowadays 
nearly always grind down so that less than 10 per 
cent. residue is left on a 180 x 180 sieve, and many 
engineers specify a residue considerably less than 
14 per cent. 

The finished slurry when it is discharged from the 
tube mill contains from 35 to 40 per cent. of water. 
It may be allowed to run by gravity—or, if necessary, 
be pumped, but the pumps not being essential in 
every case are shown dotted in the diagram—into 
storage or mixing tanks. The important office which 
these tanks have to perform has been explained in 
previous articles, but their utility cannot be too 
frequently insisted upon. Their functions are really 
three-fold. They afford, first of all, the ability to 
store large volumes of slurry. Within reason, of 
course, the larger they are and the more they hold the 
better. In modern practice they rarely contain less 
than a day’s supply for the kiln which they are 
destined to feed. In some cases the capacity is 
considerably in excess of this. Then, again, by 
reason of the fact that they are provided with stirring 
mechanism the slurry in the tanks is kept continually 
agitated, and is, hence, always well mixed, and the 
whole body of material may be relied upon to be of 
the same composition throughout. This uniformity 
is further conduced to by the fact that it is customary 
nowadays in feeding kilns to pump more slurry 
than is actually required, so that a certain amount is 
always flowing back into the tanks. Then, thirdly, 
the mixing tanks afford the chemist an opportunity 
of making any necessary adjustment in the mixture, 
and the fact that there is a large body of slurry 
makes this task all the easier, while it minimises 
any bad effects which might be caused by the acci- 
dental addition of wrong mixtures. 

It is, of course, important that the stirring mechan- 
ism should be as efficient and as strong as possible. 
The arrangement generally supplied by Messrs. 
Johnson for the purpose is shown in Fig. 101. The 
apparatus illustrated is intended for a circular storage 
tank 66ft. in diameter and 12ft. deep. It will be 
observed that it consists of a lattice girder carried 
on a central bearing and revolved at a speed of 
one revolution in four minutes by means of an 
electric motor through belt and gearing. Depending 
from the girder are four stirring paddles, these being 
also driven from the same motor, each at a speed 
of two revolutions per minute. Being geared togetner 
and worked off the same shaft, and being set at 90 deg. 
from one another, these paddles always keep in the 
same relative positions, and do not strike one 
another. It is usual to have two or more mixing 
tanks for each unit of plant in a cement works, so 
that if necessary one can be laid off for clearing out 
or repair. The mixing tanks are really nothing more 
than glorified wash mills, though in the latter the 
stirring arrangements are not so elaborate. 

In the diagram—Fig. 97—pumps are shown for 
lifting the slurry from the tanks to the kilns. This 
is the arrangement which is probably most generally 
employed, but «# chain and bucket elevator or some 
similar appliance may be employed if desired. 

















Fig. 100—WET TUBE MILL 


speed, it is worthy of note that, as has been ascer- 
tained by numerous tests, there is one speed for each 
size of tube mill at which the greatest efficiency can 
be obtained. . Any higher or lower speed results in 
a loss of efficiency. For any ordinary tube mill of 
a size suitable for use in cement works this speed is 
generally in the neighbourhood of 28 to 30 revolutions 
per minute. 

The material ground in a tube mill may be reduced 
to any desired degree of fineness, the reduction 
depending, of course, on the rate at which the material 
is fed into the machine. At one works in this country 
in which cement is being made from a waste lime 
from an alkali works, the slurry is being reduced in 
tube mills made by Messrs. Johnson to such a 
state of fineness that when dried there is only a 





The process up to this point is the same, no matter 
what type of kiln the slurry is to be calcined in. In 
the diagram the machines in the case of both chamber 
kilns and rotary kilns are shown. We have already 
described the procedure with the chamber kiln, so 
that we need only say here that after the slurry has 
been dried it is broken up and arranged in the kilns 
along with coke and burnt. The resulting clinker is 
in large lumps, and has to be crushed by means of 
rolls. On its way to the rolls it passes by means of a 
conveyor and an elevator to clinker stores, from which 
the rolls are fed. The discharge from the rolls is in 
a condition to go through the final process of grinding, 
and as this is exactly the same no matter how the 
clinker is prepared, we propose to delay reference 
to it until we have described the other machines 
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used in clinker making in the other processes. | 

There is no necessity here to describe again the 
rotary kiln. It will suffice to say that this firm is 
prepared to supply such kilns for any quantity of 


tage of the subsidy, but the improving trade conditions 
made it unnecessary for the Amalgamated Society of 
Engineers to participate in or even consider the practica- 
bility of the Government’s scheme. Inferentially the 
proposals recognise the benefit conferred on the community 


LABOUR AND WAGES. 


THE main features of the agreement between the 





output and to install them complete with fire-brick 


lining of the first quality. It will undertake to make 


kilns in sizes varying from 60ft. long by 6ft. diameter 
up to 250ft. long by 9ft. to 10ft. diameter. A kiln 
of such a size as that last mentioned would have a 
capacity of from 1000 to 1500 tons of cement clinker 


per week. Nowadays, no one would think of putting 


in a kiln only 60ft. long, but such kilns are still used 
for calcining ‘‘ cement rock” and for the production 
of “natural cement.” 


tion with a receptacle at the feed end of the kiln, 
into which slurry drawn from the mixing tanks is 
pumped. For cooling the clinker the firm usually 
supplies rotary coolers fitted inside with “ lifters ” 
which pick up the clinker as it passes down through 
the cooler and showers it constantly through the 
eurrent of cold air, which is either drawn or forced 


For feeding the supply of 
slurry to the kiln, Messrs. Johnson ordinarily supply 
an automatic spiral feeder which works in conjunc- | 


Government and the trades unions with members engaged 
in the production of munitions, embodied in the Bill 
introduced by Mr. Lloyd George on Wednes tay, are com- 
pulsory arbitration and the rendering of strikes illegal 
during the period of the war. It is provided that trade 
union rules which restrict output and limit the employment 
of semi-skilled, unskilled and female labour be suspended 
until peace is declared; that strikes and lock-outs be 
prohibited ; that all disputes be settled by compulsory 
arbitration ; that it be an offence for either workmen or 
employers to defy an award; that a Munitions Depart- 
ment be set up with power to declare any factory a “* con- 
trolled establishment ;’’ that trades unions enrol volun- 


work for six months ; that the men removed to works at 
a distance receive subsistence allowance at the rate of 
17s. 6d. a week and railway fares; that a Munitions 


Court be set up to deal with offences and to inflict penalties. | 


By an Order in Council issued last week the Minister 


teers for work in controlled establishments ; that the | 
volunteers sign a declaration of their mobilisation for war | 


by the payment of trade union benefits, and that in 
abnormal circumstances this usefulness must be preserved 
by State subsidies, to alleviate the distress caused by 
unemployment. The principle is capable of beneficial 
application in periods of prolonged and serious trade 
depression. The financial effects of the changing con- 
ditions of employment during 1914 are reflected in the 
monetary state of the general fund at the end of each 
quarter. The value of this fund for March quarter was 
£431,315 6s. 44d.; for June, £443,635 11s. 8d.; for Septem- 
ber, £440,527 8s. 10$d.; and for December, £502,353 1s. 34d. 
The total gain for the year on the general fund was 
£105,780 16s, 2d.” 





THE conference between the North-West Engineering 
Trades Employers’ Association and the Clyde District of 
the Amalgamated Society of Engineers, held in Glasgow 
to consider a claim by the men for an increase of Id. per 
hour on time rates and 5 per cent. on piece rates, has 
failed to arrive at a settlement. The Clyde men, it will 



































































































































= | _ = ‘ 
<a -_ —= = — ae =— rc = i =e — 
; \s » WW JIN uw i | 
| | . | , IRevindmin 
; 4 \ } | 
| | AS 
| 12. \ NN j 
dt ui f i a, 
+ ] Ran 1 j j i ah 
SS = *2 Revs per min ae 
— t | 















































SAN 
ON 


Vt f 
Ys 





























/Rev in 4min 














Gea sccecacouchleaend see 





: 

e 

* 

2 Revs per min 4 

| ie ‘ Swain Sc. a 

’ 

Fig. 101—MIXING TANK STIRRING MECHANISM i 

through the tube of the cooler. The whole ofthe | of Munitions is empowered to organise the supply of ; be remembered, applied some months ago for an advance : 
warmed air thus drawn through the cooler may be | labour for munitions work, and special powers are given | of 2d. per hour and were awarded a war advance of Id. # 
used for providing combustion air for the rotary kiln ; | With regard to work carried on at the Government arsenals | per hour by arbitration. The men were dissatisfied and j 
or some of. it may be employed for drying the ail | and factories ; to make new regulations as to the defence | have advanced this claim for another 1d. The employers z 
: I d ’ hi : hn ts y a littl | of the realm ; to interfere with contracts that may stand | are unable to see their way clear to grant this demand. : 
4 "4 =] y. y. a ai. ° ous ce er ; . im : . “¢ 

ah ENP EeNEy Sees Re we mentioned @ litte | in the way of the production of munitions ; to requisition | The men’s representatives are now meeting to decide a 


later. For this purpose a hood is fitted at the 
clinker inlet end of the cooler and connected by piping 
to the dryer, a fan of the requisite size being arranged 
in the line of piping. If the kiln is also to be supplied 
with hot air the hood is connected with the fan supply- 
ing combustion air. In this connection it may be men- 
tioned that it is Messrs. Johnson experience that 
it is preferable to use two fans instead of one for | 
manipulating the kiln, and they advise that a small | 
high-pressure fan should be used for blowing the | 
coal dust through the firing nozzle, and that a larger 
fan giving a greater volume of air, but at a lower 
pressure, should be used for providing the air necessary 
for the combustion of the coal. 

Messrs. Johnson manufacture rotary coolers in 
sizes varying from 35ft. long by 3ft. 6in. diameter to | 
70ft. long by 6ft. 6in. diameter, according to the 
quantity of clinker with which it is desired to deal. 
Both kilns and coolers are provided with bearing or | 


tire rings which rest on trunnion rollers, and the | 
driving in both cases is effected by bevel and spur 
countergear. 








SMoKkE ABATEMENT EXHIBITION.—We are informed that 
preparations are now being made for a Smoke Abatement 
Exhibition to be held at Glasgow a few months hence. It will 
be under the patronage both of the Glasgow Corporation and of 
the local branch of the Smoke Abatement League of Great 
Britain, and will be held in the Exhibition Hall, New City-road, | 
Glasgow. Mr. James M, Freer, 38, Bath-street, Glasgow, is | 
acting as manager, ’ 


| Government and the Amalgamated Society of Engineers 


| of profits to secure that advantages accruing shall go to the 
| State, and not to the private employer. (2) A return to 


| ment work for war purposes. 


| says :—‘*‘ The state of trade in the country shortly after 


| (1) that unemployment should be abnormal ; (2) that State 


the output of factories manufacturing arms, ammunition, 
&c.; to take possession of factories; to regulate work ; 
to close licensed premises ; to try offenders ; and to take 
unoccupied premises for the housing of workmen. 


THE voting on the proposed agreement between the 


regarding the suspension of union rules and the production 
of munitions shows a large majority in favour of accept- 
ance, which was recommended by the Executive Council 
on the grounds of patriotism, and that it is a temporary 
expedient to meet the exigencies of the present crisis. 
The main points of the agreement are :—({1) A limitation 





the pre-war conditions at the end of the war. (3) A 
general agreement enabling the Society to claim a full 
discussion on any proposed relaxation of the rules, and 
affording a full opportunity for local representatives to 
be consulted. (4) Relaxation to apply only on Govern- 


THE general secretary of the Amalgamated Society of 
Engineers, in the annual report, issued a few days ago 


the outbreak of war was such that the finances of many 
trades unions, the Amalgamated Society of Engineers 
included, were seriously affected. Overtures were made 
to the Government, which resulted in a promised subsidy, 
providing certain conditions were complied with, namely, 


and trade union benefits combined should not be more than 


what further steps to take. The probability is that the 
matter will go for arbitration. 


THE negotiations between the Northumberland miners 
and coalowners with regard to suspending the Eight Hours 
Act have been adjourned until July 3rd, it being under- 
stood that the Miners’ Federation, on the recommendation 
of the Departmental Committee on Coal Production, and 
at the instigation of the Minister of Munitions, will con- 
vene @ national conference to deal with the subject of 
increasing output, as well as the question of bringing the 
miners into line with the engineering trades in the agree- 
ment with the Government regarding compulsory arbitra- 
tion for the period of the war. The South Wales deadlock 
is also being considered by the Executive Council of the 
Miners’ Federation, and there is just a possibility that this 
body will advise the Welsh miners to continue the old 
agreement, as it advised the Northumberland men to 
continue working under the current sliding scale agree- 
ment for the period of the war. 








Tue INSTITUTION OF MECHANICAL ENGINEERS.—-The Govern- 
ment having required the temporary use of the building at 
Storey’s-gate, the Institution has, for the time being, taken 
offices at 11, Great George-street. 


Tue Nationat Prysicat LaBsoraTory.—The annual meet- 
ing of the General Board of the National Physical Laboratory 
was held in the rooms of the Royal Society on Tuesday, June 15th, 
when the annual report and accounts for the year 1914-15 were 
adopted for presentation to the President and Council of the 
Royal Society, and the programme of work for the coming year 
was approved. This year the usual gathering of visitors at 
Teddington, to meet the members of the General Board and to 





17s. per week; (3) that weekly levies should be imposed 
on fully-employed members. Several unions took advan- 


inspect the Laboratory, will not take place. Twenty-five per 
cent, of the staff are on active service. 
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RAILWAY MATTERS. 


Tue Crown Agents for the Colonies are advertising for 
two traftic assistants for the Geld Coast, and it is a gratifying 
sign of the times that it is stated that candidates must 
be unfit for military service. 





> 


Tue ‘‘ white,” 7.e., not coloured, staff of the Union of 
South Africa Railways number 31,000, and of these 3922, 
or 12 per cent., are serving with the colours. There are 
3782 with the Union forces, 137 are Army and Navy 
reservists, and three are Overseas Volunteers. 


Tue coroner of Carlisle resumed on Wednesday last his 
inquest on those persons who died in that city as a result 
of injuries received in the Quintinshill accident of May 
22nd. At the time of going to press the result of the 
inquiry is not known. One more death took place on 
Tuesday evening last, making 169 deaths in all, of which 
27 have taken place in Carlisle. 


As regards the reduced pay of re-employed pensioned 
railway servants to which, as related in this column on 
June 18th, the railway unions object, it must be remem- 
bered that whilst these men can render as much service 
as many of their juniors, their value is somewhat discounted 
by the fact that they are apt to stick in the old groove 
they were accustomed to and not be amenable to the 
speeding-up methods of recent years. 


THE final link in the railways and river line of com- 
munication between the mouth of the Congo and Lake 
Tanganyika has just been completed. Now ocean-going 
vessels can go up as far as Matadi, 85 miles from the 
mouth of the river ; thence a railway of 260 miles runs to 
Stanley Pool; from there the river is navigable again to 
Stanleyville, a distance of 1000 miles, and so on, the river 
being used wherever possible. River and rail communica- 
tion is therefore available now from the mouth of the Congo 
to Dar-es-Salaam, on the east coast. 


Ir is stated by the hailway Review that the Great 
Northern Company is following the practice of most 
British companies and dispensing with those distant 
signals that repeat the position of home signals for going 
through cross-over junctions, with loops and through 
other connections where a reduction of speed is called for. 
Only one distant signal will remain in such cases, and that 
will repeat the position of the home signal for continuing 
along the straight line; it will remain ‘‘on” when a 
diverging movement has to be made. 


In the year 1904 the North-Eastern Railway Company 
equipped its up and down main lines between Alne and 
Thirsk with automatic signals, providing on each line 
fifteen sections instead of seven sections with the ordinary 
block signal-boxes. Whilst it cannot be said that the 
installation has produced those wonderful results that 
were expected by those responsible for its introduction, 
the signals are still there. In order that the truth may be 
known and the advantages and disadvantages revealed, 
Mr. C. H. Ellison, the North-Eastern Railway telegraph 
superintendent, has undertaken to write a paper on the 
subject, to be read before the Institution of Railway 
Signal Engineers during the coming autumn. 


In the report of Mr. Charles Evans, the Queensland 
Railway Commissioner, after his tour of Europe, England, 
and the United States, he said, speaking of steel rolling 
stock, that it must be remembered that whilst steel vehicles 
give greater resistance than wood vehicles in collision, they 
are more costly to repair, if badly damaged, as, when dis- 
torted, it is necessary practically to dismember and rebuild 
the vehicles before they can be restored to their original 
shape. Steel is also liable to deteriorate more rapidly 
than wood, especially if not frequently cleaned, scraped, 
and painted. One case on the Illinois Central came 
under the notice of Mr. Evans, where a number of 
wagons, which had only been in use for a few years, 
had been practically destroyed on account of rust setting 
in owing to the vehicles not having been painted soon 
enough. 


AN important judgment was given in the Court of Appeal 
on June 16th. The Attorney-General, suing on behalf of 
the public, obtained from Mr. Justice Warrington a 
decision that the Great Northern Railway Company was 
hound not only to maintain a bridge, constructed about 
1867, at Crouch End, carrying a highway over the railway, 
but to maintain it in such a condition that it would be safe 
for the traffic upon and to be expected upon the highway ; 
in other words, that as the road traffic increased so must 
the strength of the bridge increase. From this decision 
the railway company appealed, and it was stated that 
Mr. Justice Warrington felt himself bound to follow the 
judgment of the Court of Appeal in a case as to a bridge 
at Sharpness. This particular judgment has since been 
reversed by the House of Lords, and in the present case 
the appeal was dismissed on the grounds, partly, that if 
any action was taken it was necessary, under Section 66 
of the Railway Clauses Consolidation Act, 1845, for com- 
plaint to be made to the Board of Trade by the local 
authorities. 


AN interesting point in railway signalling was raised 
by Colonel von Donop in his report on the Chaloner Whin, 
North-Eastern Railway, derailment of March 18th. 
When the signalman was “ offered ’’ the train in question 
he ‘‘ accepted’ it, and it was after the train had been 
accepted that he moved the movable crossings, the failure 
of which to close was the cause of the derailment. Section d 
of Rule IV. of the Block Telegraph Regulations says that 
after permission has been given for a train to approach 
no obstruction of the line on which such train requires to 
run must be allowed. Colonel von Donop maintains that 
to change the position of facing points is an ‘‘ obstruction.” 
The train should be first brought to a stand. He raised 
the same question in a derailment at Muirhouse Junction, 
Caledonian Railway, in 1906. On that occasion the train 
overran the signals and the signalman was moving the 
points when the train reached them. At Chaloner Whin 
the facing points were moved aiter the train had been 
accepted, and the train, having overrun the signals, arrived 
at the movable crossings before they were in their correct 
position 





NOTES AND MEMORANDA. 


AccoRDING to the Scotsman, experiments have been 
carried out with an electrical incubator at the North of 
Scotland College of Agriculture. These have proved very 
satisfactory, 65 chickens being reared out of 67 hatched. 
With electricity at 1d. per unit, the cost per hatch is stated 
to be 3s. 5d. 


Tue Paris correspondent of the Times reports that the 
Osiris prize of £4000, which the Institute of France gives 
every three years as a reward for the most remarkable 
work or discovery in science, art, letters, or industry, was 
awarded on June 2nd jointly to Professors Widal and 
Chantemesse and Dr. Vincent, of the University of Paris, 
whose names are connected with the development of 
anti-typhoid vaccination. As the Osiris prize can only 
be given to Frenchmen, the Institute decided to award a 
special prize to Sir Almroth Wright, who gave the world 
this means of protection from typhoid. 





In the course of a paper on the distribution of the 
power supply of the Centraf Group of Mines on the Rand, 
before the Institution of Electrical Engineers, Mr. J. H. 
Rider gives some instructive details of troubles experienced 
on the Rand as a result of defects discovered in machinery 
which had been sent out as perfect. The faults to which 
specific attention is drawn are due partly to bad design 
and partly to bad workmanship. In one case mentioned 
several sections of a cast iron bed-plate of an electric 
winder would not fit, it is stated, “‘even by persuasion,” 
when it came to be put together on the Rand, although 
the makers said it had been perfectly fitted in the shops. 
The author observes that perhaps ‘‘ the higher temperature 
and relatively drier atmosphere on the Rand had something 
to do with it.” 


In the May issue of Alfred Herbert’s Monthly Review 
an experiment is described which was made for the purpose 
of testing various designs of friction rings for use in the 
friction clutches of lathes. The ring being tested was 
held by hooks and opened by lifting up by a crate or 
lifting blocks, the stress being measured by a portable 
weighing apparatus. The expansion of the ring under 
different loads was measured by dividers set to centre 
dots in the same way as the expansion of a tensile test 
specimen is measured. By this means it was possible to 
obtain for each ring a record of the different expansions 
under various loads, which could be plotted in the form 
of a stress-strain diagram and records were also obtained 
of the final breaking load and of the maximum expansion 
before breaking. By testing a number of rings of different 
material and of different design and proportions under 
these conditions considerable improvement has been made 
in the design of the friction clutches. 


CONVENIENT means of quickly placing charged storage 
batteries in electric vehicles and removing the discharged 
cells for replenishment at an economical low rate, while 
the cars themselves are meanwhile kept in active service, 
are provided in the multi-battery system for garages and 
charging stations which is being introduced by the Klingel- 
smith Electric Truck Company, Chicago. With this 
system the batteries are mounted permanently in small 
cars or carriers with ball-bearing flanged wheels, which 
rest on small rails in the battery compartments of the 
vehicles. On reaching the station the discharged battery 
is run out of the vehicle compartment on to a platform or 
a small transfer car moving over a floor track leading to 
the battery-charging platforms. After the discharged 
cells are removed a freshly charged battery can be imme- 
diately run into the vehicle, and the latter immediately 
released for further service on the road. The vehicles are 
thus kept in continuous service if desired, and are always 
assured of a fresh set of cells upon return to the station. 


OnE of the generators in the Porjus water-power station, 
from which current is derived for the working of the 
Kiruna-Riksgriinsen single-phase railway in the north of 
Sweden, which is stated to be the largest single-phase 
generator yet built, is described in Electrical Engineering. 
The machine was constructed by the Swedish firm, 
Alminna Svenska Elektriska Aktiebolaget, of Westeras. 
The alternator is rated for a normal continuous output of 
6250 kilovolt-ampéres and a maximum overload for short 
periods of 10,000 kilovolt-ampéres, and is of the horizontal- 
shaft type direct-coupled to its turbine, and running at 
225 revolutions per minute. The machine is compounded 
on the Danielson system by means of a rotary converter 
and booster acting on the exciter field, so that the no-load 
voltage is 3400 volts and that of the full overload 4150 
volts at 15 cycles per second. At the normal voltage at 
no-load the excitation required is 6.5 kilowatts, but at 
10,000 kilovolt-ampéres at 0.8 power factor the figure 
rises to 55 kilowatts. The machine, in view of the speed 
and frequency, only has eight poles, which are circular in 
section and necessarily of large diameter, so that ventilating 
ducts are required for their adequate cooling. Cooling 
fins are also provided on the winding. 


A sERIEs of three Fothergill lectures on motor fuels was 
recently delivered at the Royal Society of Arts by Prof. 
Vivian B. Lewes, in the course of which he devoted his 
attention to a consideration of petrol substitutes for 
motors. The need for substitutes was, he remarked, 
dependent not so much on the fact that the natural oil 
supplies of the world were likely to give out in 300 years’ time 
or 150 years’ time, or whatever period various authorities 
might put forward, as that within a very short time, say, 
50 years, the natural supplies would be diminished to 
such an extent that the depth from which the oil would 
have to be obtained would render them practically com- 
mercially unavailable. The following figures showed 
there was a very strong reason why substitutes should be 
investigated. The world’s total output of crude oil, which 
in 1914 amounted to 57 million tons, had, he said, only 
increased at an annual rate of 6 per cent. for the past 
three years. The amount of petrol obtainable from the 
crude oil could only be put at an average of 10 per cent. 
Thus the output in 1914 was only 5.7 million tons of petrol, 
equivaleat to 1700 million gallons. Of this quantity 
America herself used no less than 1200 million gallons, and 
England, in 1914, imported 120 million gallons, making a 
total of 1320 million gallons, leaving only 380 million 
gallons of petrol to-day for the whole of the remainder of 
the world, 











MISCELLANEA. 


Tue Secretary of State for the Colonies states that: 
—‘‘In connection with its scheme for the formation 
of an Imperial aircraft flotilla, the Overseas Club has 
received a donation of £4500, which has been subscribed 
by the partners of the Tai Yan Bank and by the members 
ot the Chinese and of the British and Chinese communities 
in Hong-Kong for the.purchase of two aeroplanes for the 
use of his Majesty’s forces.” 


Tue Swiss Federal Council has issued a decree extending 
the prohibition of export to tubes made of the following 
metals or their alloys :—Copper, lead, zinc, tin and nickel. 
Exceptions are made in so far as they have not already 
been prohibited from export, in the case of clinical 
thermometers, tanning material of all kinds, raw vegetable 
and animal material, and products of vegetable and 
animal origin for pharmaceutical use, raw material for 
the chemical industry, coal-tar aniline, oil and salt of 
aniline and combinations of aniline used for the manufac- 
ture of colours. 


For a long time there has been a great demand in 
America for a set of specifications to cover the inspection 
and testing of high-tension line insulators. Under the 
auspices of the Transmission Committee, a great many 
papers have been contributed in the past year or so on 
the general subject. The scope of these papers has 
included practically all the information available about 
the operation and manufacture of insulators, and the 
transmission committee has now added to this important 
work by preparing a set of specifications which can be 
used as a model or skeleton in the preparation of speci- 
fications covering the inspecting and testing of high- 
tension insulators. 


THE remarkable inducement being offered to Berliners 
to pursuade them to exchange their gold for war bonds— 
a free peep through the big telescope of Treptow Observa- 
tory—might never have been available had the director 
of the observatory been influenced by the ridicule poured 
on him when he announced his intention of building the 
instrument in the open air on a simple plan of his own. 
The thing was impossible, was the unanimous verdict 
of the scientific world of Germany, but Professor Archen- 
hold persisted, and proved that the so-called impossible 
was quite possible. The telescope, which was intended 
for popular instruction, was completed five years ago, 
and so far as length is concerned is the biggest in the 
world, being 8ft. longer than the great 62ft. long instrument 
at the Yerkes Observatory. 


Tue Director of the National Physical Laboratory 
states in his annual report that at the suggestion of the 
principal architect in charge of the Royal Palaces, and 
with the approval of the Office of Works, it is proposed to 
begin a systematic study of the cracks in the buildings 
of the Tower of London. This investigation, he says, 
promises to be of interest. Cracks suitable for obser- 
vational purposes have been chosen in the walls of St. 
John’s Chapel, and in the Beauchamp, Salt, Wakefield, 
and Cradle Towers, and a set of crack micrometers of 
Mr. Horace Darwin’s design has been put in hand. When 
these are fitted observations will be made weekly for a 
period of twelve months. Temperature records will be 
taken concurrently in order to eliminate the effect of 
movements due to change of temperature. 


A MEETING of the Electric Vehicle Committee was held 
in London under the chairmanship of Mr. Chattock, on 
June llth, 1915. Mr. A. R. Fearnley, the general manager 
of the Sheffield Corporation Tramways, has been co-opted 
a member of the Committee as the representative of the 
Municipal Tramways Association. It was decided to send in 
a request that evidence be heard by the Special Committee 
of the Local Government Board on Motor Traffic with 
regard to the effect of the use of electric vehicles. The 
secretary was instructed to give evidence if the applica- 
tion was acceded to. The Secretary was instructed to write 
to the representative electrical institutions in the Colonies 
suggesting the advisability of adopting the Committee’s 
standards with regard to electric vehicles. The next meet- 
ing will be held in September upon a date which it is left 
for the chairman and the secretary to settie between them. 


Writ1NnG in the Electrician, Mr. George Wilkinson, of 
Harrogate, says: ‘In this time of national stress, I 
suggest the immediate organisation of the workshops of 
the many electricity generating stations in the kingdom, 
both municipal and company owned, with a view to pro- 
ducing shells and other suitable munitions of war. I 
suppose all these works have already lost some men to 
the colours, but in every case they are compelled to retain 
enough men to deal effectively with any case of emergency 
that may arise in connection with their undertakings. 
These men could each do a certain amount of overtime 
for the good of the Empire. Moreover, they are for the 
most part skilled mechanics, and doubtless the corpora- 
tions and companies concerned would readily grant them 
the full use of their machine tools and workshops. Possibly 
also additional service could be obtained from engineers 
resident in the towns or districts where the works are 
situated, and thus the plant could be maintained on prac- 
tically continuous duty, excepting when required for the 
pressing needs of the power station itself.” 


In a contribution to the Journal of the Institution of 
Electrical Engineers, Lieut. W. Pollard Digby discusses 
the need for the adequate organisation of industry in this 
country, and shows how necessary it will be for many 
economic reasons, ‘‘ when military war again gives place 
to the commercial warfare waged by manufacturing 
countries for foodstuffs and luxuries,” to strain every 
nerve to apply system to our methods. He concerns 
himself particularly with means for obtaining the necessary 
information as to the requirements of overseas markets, 
as well as the doings of foreign competitors, and after a 
sketch of the present schemes of commercial attachés, 
trade commissioners, &c., puts in a plea for a similar but 
much more extensive and thorough-going scheme of 
scientific and technical commissioners to carry on investi- 
gations relating to engineering and other industries all 
over the world. He discusses at some length the type 
of man required, the necessary equipment of education 
and experience, and outlines the kind of work to which 
these specialists in different branches should devote them- 
selves, 
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Munitions of War. 


“Tue problem of victory,” said Mr. Lloyd George 
in introducing on Wednesday his Munitions Bill, 
“is a problem of mobilising our resources for the 
purpose of increasing the material of war.” It was 
with this sole object that he was appointed Minister 
of Munitions, and it was with this sole object that he 
introduced a Bill which is probably one of the 
most far-reaching industrial measures ever brought 
before the House of Commons. The occasion 
demanded it. The Central European Powers are 
producing shells at the rate of 250,000 per day, the 
production by the Allies in their own workshops 
do not reach this figure, and it is essential that they 
should exceed it. The problem is how to effect that 
end. That it can be effected Mr. Lloyd George had 
no doubt. ‘‘ The Central European Powers,” he 
said, “have probably attained something like the 
limits of their possible output. We have only just 
crossed the threshold of our possibilities.” France, 
he pointed out, by organisation and exertion, had 
enormously increased her output, but the surplus 
of our engineering resources available for the materials 
of war is undoubtedly greater than that of France, 
and if we make full use of them the Allies within the 
next few months could secure “an overwhelming 
superiority over the enemy in the material essential 
to victory.” 

The task which the Minister of Munitions has 
before him is a double one. In the first place, organi- 
sation on a new basis is required. Sub-contracting 
by the great ordnance firms has failed and has now 
been replaced by direct contracting. Under the 
former only 10,000 shells per month were obtained 
from a certain “ town ”’; under the latter it is hoped 
to increase the supply to 150,000 at once, and before 
long to 300,000 from the same place. The general 
increase of which this is a sample is to be 
achieved by calling upon the services of works in 
all parts of the country, including London, which 
it is believed has the means in its numerous small 
shops of doing a great deal of the smaller work 
required, particularly in connection with fuses. We 
have made some inquiries into the machinery for 
organising these works and have found it excellent. 
But what is being done in London is being done in 
every other industrial centre in the United Kingdom, 
and in a short time every factory that can be usefully 
employed on munitions of war will be under the 
direct control of the Government. This was the first 
step, the first half of Mr. Lloyd George’s problem. 
The second was far more difficult, and the measure 
he brought in on Wednesday was mainly occupied 
with it. There was little difficulty in getting the 
works, there is great difficulty in getting men to 
work in them, and having obtained the men, to get 
the greatest exertion out of them. It might have 
been done by compulsion, and if all else fails, unwilling 
resort may have to be made to that course ; but Mr. 
Lloyd George is still confident that the men will 
respond of their own free will, and he has succeeded 
in making arrangements with the trades unions which 
promise success in certain directions. It has, for 
example, been agreed by the leaders of the unions 
and ratified by the men that there shall be no strikes, 
but that all matters in dispute shall be submitted to 
arbitration. The unions are also taking up the 
question of the provision of men. Mr. Lloyd George 
told them that if the supply were inadequate com- 
pulsion would become inevitable. They asked to 
be given seven days in which to recruit the number 
required. The Minister consented, and yesterday 
morning the trades union recruiting campaign began. 
We shall know the result in a week. The men will 
be as much soldiers of the King as if they wore uniform 
and they will have to obey orders as implicitly as 
soldiers. A Munitions Court is to be set up with an 
employer and a trade union representative as assessors 





to hear all cases that may arise. As an adequate 
return for the suspension of their rules during the 
war, the trades unions have asked that manufac- 
turers’ profits should be limited. Whatever may be 
thought of this request on economical grounds, it 
must be admitted that it was equitable and wise to 
agree to it. This is not the time to discuss whether 
it is best for the country that employers should make 
large profits. Our whole energy has to be turned to 
the increase of output, and if the men would only 
consent to work their hardest under the knowledge 
that increased dividends were not being made out 
of their exertions, then the only course was to agree 
to a limitation of profits. It was when they had 
received the promise that a clause to that effect 
should appear in the Bill that the trades unions agreed 
to the suspension of practically all their rules. The 
result, of course, will be to free the employer from a 
great many trammels which have seriously hampered 
him ; he will be able to employ unskilled and even 
female labour where it has hitherto been impossible, 
and will be able to work many machines to greater 
advantage. The only weak point in the whole thing, 
as Mr. Lloyd George was quick to recognise, is that 
many of the trades union rules are unwritten. They 
are rules that have grown up by tradition and are 
never put on paper. The ca-canny policy is the 
result of a rule of the kind. They can only be broken 
down by an appeal to the patriotism of the men, 
and that appeal Mr. Lloyd George believes will not 
fall upon deaf ears. But he has lent real substance 
to his appeal by ensuring that the men shall lose 
nothing by increased exertions. Under no conditions 
will their piece-work rates be cut down, so that there 
is no reason why every man should not exert himself 
to the uttermost. Moreover, as there is more than 
enough work for all, the old argument that the less 
work any one man does the greater the number 
employed falls to the ground. We are glad to 
observe that Mr. Lloyd George has not overlooked 
the pilfering of men from each other’s works, which 
has been practised right and left by employers under 
a stress which excuses much. We pointed out long 
ago that the practice was bad in every sense, and 
we are glad to notice that a stop is to be put to it. 
That will ease the maker in many ways, and will 
prevent the rapid rise of wages. Reference was also 
made by the Minister of Munitions to the question 
of gauges. We trust to see the matter taken up 
energetically, for it is doubtful if anything is causing 
more serious delay in the getting to work of many 
shops. 

There was very little discussion on the Bill, but the 
debate is to be reopened on Monday. In ordinary 
times there is much in it to which exception might 
be taken, many points in it which might be discussed 
from many points of view, but we trust it will be 
allowed to pass without any serious opposition 
which might cause delay. The whole object of the 
country at the moment must be directed to turning 
out the requirements of the Army and Navy, and 
if we can see means of doing that we must adopt 
them, even at the danger of causing ourselves great 
inconvenience and trouble in the future. The 
present is all in all to us till victory has been won, 
and the future must be left to look after itself. 


The International Chemical Industry. 


THE European conflict has revealed many surprises 
of a varied character to the world, but none is 
more astonishing from an industrial point of view 
than the great dependency in which various 
countries stood to Germany for the delivery of a 
number of chemicals prior to the outbreak of the 
war. Although we in this country possess a highly 
developed chemical manufacturing industry which 
enjoys both a large home as well as a considerable 
export trade, the Germans have justly claimed 
that they occupied the leading position in the 
markets of the world, as was sliown by the com- 
parison which was given in this journal on January 
22nd, 1915, of the export values of the two countries 
respectively in 1913. But whilst British firms in the 
course of years have proceeded with developments 
on somewhat conservative lines, the Germans have 
devoted themselves strenuously to efforts in the 
direction of conquering, as in other branches of 
industry, all available markets throughout the globe. 
The success which gradually attended these en- 
deavours, particularly in those countries which 
either have no chemical industry or only one of 
moderate output, has been the means of building up 
the system of production in bulk upon which has been 
largely based the highly satisfactory financial results 
which have accompanied the working of the principal 
chemical companies during the course of many years 
past. Where high import duties have operated against 
the Teutonic export trade, the interested companies 
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have occasionally established branch works in 
different countries, as, for instance, in France, Austria, 
and Russia, but in Great Britain the compulsory 
working clause of the Patents Act of 1907 was needed 
to impart a stimulus in this direction. In the past 
we have been compelled to rely upon Germany for 
about 23 per cent. of our total consumption of aniline 
dyes, but certain other countries have been much 
more unfavourably situated with regard to all classes 
of chemicals and pharmaceutical products. The 
Teutonic proportion of the total imports of these 
kinds into Russia is stated to have exceeded 60 per 
cent., apart from the output of German branches 
in the latter country, and in the case of France is 
returned at 80 per cent., although this figure may 
include the output from the many German factories 
in the country, whilst in the United States four- 
fifths of the average annual consumption of aniline 
dyes alone, of the value of over £3,000,000, have 
hitherto been procured from Germany. 

The aniline dye question alone has attracted almost 
as much attention in the United States as in Great 
Britain, and it has received consideration to a lesser 
extent in Russia, whilst in France a committee has 
been appointed by the Ministry of Commerce to deal, 
among other matters, also with this particular problem 
at the present moment. In the United States, where 
the reported prevention of imports from Germany—a 
report which seems to be largely devoid of founda- 
tion—has aroused some anxiety, the Senate at Wash- 
ington adopted a resolution at the end of January 
calling upon the Government to make an inquiry 
into the question of the dependence of the United 
States upon Germany for the supply of artificial dyes. 
Mr. Thomas H. Norton, special commissioner in the 
Board of Commerce, was instructed to make the 
investigation, the results of which are embodied in a 
report which was published a short time ago. Apart 
from other chemicals, the report devotes special 
attention to the requirements of the country in arti- 
ficial dyes, the average annual consumption of which 
is put at the value of 15,000,000 dols. (say, £3,000,000), 
of which 80 per cent. is imported from Germany. 
On the other hand, the United States dye manu- 
facturing industry, in which it is estimated capital 
of slightly over £600,000 is invested, is only able to 
produce 100 out of the 400 different dyes which are 
in regular demand on a large scale, and even 
then has to import various intermediate products 
from Germany. The commissioner considers that it 
is not only essential for the Government to adopt 
special measures for the protection of the supplies 
of raw materials required by the manufacturers of 
the highest quality of products, but also that State 
intervention is indispensable in another direction— 
the establishment of a national dye-producing in- 
dustry which would render the country independent 
of Germany. It is, however, held that this object 
would be impossible of realisation unless the Govern- 
ment were to protect producers against dumping on 
the one hand, and against the “ unjustified limita- 
tions ’ of American trade in relation to the arbitrary 
action of foreign monopolies, which is understood to 
mean the German aniline industry. The second 
condition for the attainment of the object is the 
establishment of a large research laboratory, with the 
co-operation of the Government, which would pave 
the way for co-operation between the interested firms. 


The question of patents relating to the artificial 
dye industry, of which we have had unfortunate 
experience in Great Britain in past years, is considered 
by American experts to be quite a simple matter for 
the United States, although they would scarcely be 
so hopeful if they had remembered what has happened 
in this country. It appears that the United States 
Patent-office originally granted 485 patents for no 
fewer than 921 different dyes which are in regular 
commerce, and one-half of these have expired, whilst 
a large number of the remainder will lapse in the 
next few years. American experts state, according 
to the report, that they are only dependent upon 
patents in Teutonic ownership for the manufacture 
of 10 per cent. of the total quantity of dyes con- 
sumed, and they do not expect to meet with any 
substantial difficulties in securing licences, as the 
Germans would be ready to grant them owing to the 
depressing effects of the war! Whoever these experts 
may be, they at all events do not understand the 
tenacity with which the Teutons adhere to their 
patents and refuse to grant licences unless legally 
compelled to do so. Nevertheless, the commissioner 
regards the present as being a specially appropriate 
time for proceeding with the establishment of a 
national dye-manufacturing industry. If the matter 
is not taken in hand now, he declares, the country 
will have to reckon with a growing predominance of 
Germany in the dyes business on the conclusion of 
the war. But what is to happen in the meantime ? 
In answer to the question we find a very remarkable 





statement which, if true, proyes, on the one hand, the 
German assertion that exports to the United States 
are still in progress, and it deprives, on the other, the 
complaints made by interested persons in the United 
States of most of their foundation with regard to 
the stoppage of supplies. The commissioner expressly 
assures that all American consumers of artificial 
dyes were provided with their usual stocks at the end 
of 1914, as the representatives of the German works 
did everything to supply their old customers, and he 
gives expression to the hope that the German Govern- 
ment will also in the future place no difficulties in the 
way of the regular export of a maximum of 2300 
tons of artificial dyes monthly. If the tonnage is 
available attempts will naturally be made to export 
it, but the fact that the usual stocks were in the hands 
of American consumers at the end of last year throws 
an interesting sidelight on the complaints made 
across the Atlantic in the past few months. 


The London Railway Problem. 


WE refer in another column to certain proposals 
regarding the London railway problem, which have 
been brought forward by Mr. H. T. Leaning. These 
proposals are briefly as follows :—First, that the 
existing termini should cease to be used as termini, 
and that some of them should be abandoned and 
demolished ; secondly, that a series of new termini 
should be arranged on a line to be known as the 
“ Outer Circle” at points considerably further from 
the centre of the City than the existing stations ; 
thirdly, that all the ‘ Outer Circle ”’ stations should 
be linked up together with a continuous girdle electric 
railway ; fourthly, that certain additional lines should 
be constructed in the area within the circle; and 
finally, that all the railways, tramway, and motor 
omnibus lines within the circle should be under one 
management. These proposals, as will be at once 
realised, contemplate drastic changes which would 
vitally affect many vested interests, and which, as 
Mr. Leaning remarks, could not possibly be effected 
without the whole-hearted co-operation between all 
parties concerned. Let us, however, not discuss at 
the moment the possibility or otherwise of carrying 
out the changes. We have not advanced far enough 
at present todo so. Let us rather attempt to see what 
effect the proposals would have and whether they 
would achieve the desired objects. These objects may 
be broadly expressed as being the reduction of con- 
gestion. Mr. Leaning urges that, owing to the present 
competitive system of private companies there are 
in London many traffic arrangements of a most com- 
plicated and wasteful character ; that duplicate ser- 
vices exist in great profusion from many places around 
London to the centre ; and that many lines are now 
rendered obsolete from competition of trams and 
omnibuses. He points out that in addition to main 
line trains 4145 suburban trains enter the central 
area every day, as well as 987 trains which enter by 
long-distance electric lines. He considers that, as 
time goes on, the tendency will be to run more and 
more trains. Mr. Leaning would cause all the 
passengers contained in these trains, and in the main 
line trains, to descend at the “ Outer Circle ” barrier, 
and he would make them proceed to their destinations 
by means of already existing routes, supplemented 
by certain further lines, the majority of which would 
be tubes. The result of this would be that any tra- 
veller coming from outside the central area would have 
to make at least one change of train, and probably 
more, before he reached his journey’s end, these changes 
frequently necessitating an ascent or descent by lift 
or escalator from one level to another, and in spite of 
Mr. Leaning’s assertion to the contrary, we believe 
that the natural consequence of this would be that 
in most cases the journeys would take longer to per- 
form than they do at the present time. Many men 
choose their places of residence so that their terminus 
in the Metropolis may be within a short distance of 
their offices. Such men would by no means relish a 
compulsory change during their morning and evening 
journeys. Mr. Leaning is of opinion that the number 
of persons who have not got to take another convey- 
ance when they reach their London terminus is small. 
In this we cannot agree with him. At some termini 
—take Liverpool-street as an instance—we should 
say that the large majority of those arriving are 
within walking distance of their places of business. 

If the case of the business man who goes into the 
City in the morning and returns at night be not 
improved the long distance traveller with luggage 
would certainly be no better off unless some very 
different arrangements than those at present existing 
were provided. Mr. Leaning would have the 
passengers adopt the methods of the United States. 
“In New York,” he says, “no one goes in cabs to 
trains. Everyone goes by rail to his starting point, 
and luggage is separately dispatched, being collected 








and delivered independently. If such a system could 
be established here it would be no longer necessary 
to drive to the terminus, when the nearest tube would 
take one straight to the point whence departed the 
express.” There is, of course, much to be said for 
this point of view, but it must be remarked that there 
is a good deal of difference between the cities and the 
inhabitants of New York and London. For one thing, 
the cab is a good deal cheaper in the latter than in 
the former city. Moreover, if time be a question of 
moment, as, of course, it is when a train has to be 
caught, it would be a fortunate man who had his 
office so situated that he could get to any terminus 
to which he wished to go more quickly by tube railway 
than by taxi-cab. It would be the same with private 
residents. The man who would now take a taxi-cab 
from, say, Hampstead to Victoria on his way to 
Brighton would, if the change were made, either have 
a much longer and more expensive cab ride or would 
have to go by tube to Charing Cross, change there, 
for the Elephant and Castle, change there, and thence 
on to Brockley, the main line terminus. This, judging 
from the time now occupied in tube journeys necessi- 
tating changes, would probably take longer than thie 
rest of the journey to Brighton. Let us suppose, 
however, that the passenger troubles were got over 
by the new proposals and that everyone was happy 
and contented with the new changes. What would |x 
the position of goods and parcels ? What about coal, 
say, brought into Ealing and wanted at the Elephant 
and Castle? As far as we can gather from Mr. 
Leaning’s paper, the only way to take it by a surface 
line—and tubes as they exist are certainly not fitted 
for coal traffic—would be by way of Gunnersbury 
and Barnes to Clapham Junction, where it would 
apparently have to be shunted, on to Tulse Hill, 
where it would again most probably have to be 
shunted, and so on to its destination. This is only an 
example taken at random. Numerous instances of 
a like kind might be cited, and we are by no means 
certain that the condition of affairs after the change 
would not be even worse than they are now. It is 
true that congestion might be removed from one 
part, but it would be only to transfer it to another. 
Moreover, much of the congestion in our streets is 
due to carts and vans standing outside warehouses 
and shops, and this condition of affairs would be 
little affected by changes of railway termini. It is 
true, too, that there might be a certain amount of 
relief by the fact that goods could be taken round 
London instead of through it. This would be so much 
to the good, but it is doubtful if the advantages which 
would accrue would counterbalance the disadvantages 
which would have to be faced in order to obtain them. 


It is obvious that, to be even moderately successful, 
Mr. Leaning’s scheme must provide a very complete 
system of communication between points on the 
“Outer Circle” and every portion of the included 
area. The suggestions made in this respect are, as 
far as they go, admirable. All the additional lines 
which Mr. Leaning proposes should be constructed 
in the central area are badly wanted. But good as his 
proposals are in this direction, we very much doubt 
if they would be good enough to bring about any real 
reduction in congestion. The tube railways are, even 
now, most uncomfortably crowded at the “rush” 
hours. The effect of removing the termini further 
out would certainly be to crowd them still further, 
since people who now walk would then use them. 
Hence, unless the capacity of the lines were increased, 
the trains would be taxed to an even greater degree 
than they are now. On the majority of the tubes 
the services are now run at as short intervals as 
possible, and hence the only thing to do would be to 
increase the diameters of the tubes or to make 
additional lines. Then, again, to be thoroughly suc- 
cessful, the ‘“‘ Outer Circle’? would have to be of 
great capacity. At the present time a large portion 
of the line—for it is intended to use existing railways 
as much as possible—consists of but two sets of 
metals. This would certainly not be enough. In 
addition to the through traffic which the ‘ Outer 
Circle ” would have to accommodate there would be 
the local traffic which would arise, since to build a 
line is to create traffic. The expense of the whole 
scheme would be enormous. Mr. Leaning himself 
estimates that to do away with the existing termini 
alone, even taking into account the money which 
would be realised from the sale of land, would mean 
a loss of £5,000,000. Then, too, there would be the 
cost of constructing the girdle line and the numerous 
terminal stations. Some of the latter would have 
to be of large dimensions. It must be remembered, 
however, that Mr. Leaning’s scheme is intended to 
provide for the future even more than for the present, 
and it is his contention that the population in the 
immediate vicinity of the Metropolis is growing so 
rapidly that it will soon be necessary to carry out still 
further increases to existing termini and widenings 
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to their approaches, and that such increases and 
widenings will shortly assume intolerable proportions. 
Still, business will probably always be concentrated 
more or less in the centre of the area, and it is hard to 
imagine the man of 2015, say, who has done a hard 
morning's work, having to rush off from near the 
Mansion House to Brockley to catch the afternoon 
continental mail, and having to go by tube, changing 
certainly once and probably twice on the way. Much 
of Mr. Leaning’s scheme is good. It would be excellent 
to have a really efficient girdle railway with a fast 
service of trains on it, and it would certainly be good 
to have the additional lines in the central area ;_ but 
we do not think that the proposals as they stand 
would attain their objects. It seems to us that a 
modification of the idea—in which the existing ter- 
mini might be retained and a modified girdle railway 
adopted—would have much more chance of success. 
Then, at any rate, main line travellers might have 
the option of going on to the termini. 
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By G. Bertram 


Sewage Purification and Disposal. 
The Uni- 


Kershaw, M. Inst. C.E. Cambridge : 

versity Press. 1915. Price 12s. 

Tue volume forms one of the Cambridge Public 
Health Series, which is being published under the 
joint editorship of Dr. G. 8. Graham-Smith and Mr. 
J. E. Purvis. The choice of Mr. Kershaw to write 
the book was happy, for he had abundant opportunity 
during tne many years that he was Engineer to the 
Royal Commission on Sewage Disposal of making 
himself fully acquainted with every detail of sewage 
treatment as carried out, not only in this country, but 
abroad as well. The choice was happy for another 
reason, for Mr. Kershaw has the knack of expressing 
himself lucidly in few words. 

The whole question of sewage disposal is traversed. 
After a short introduction the author gives his views 
of “Conservancy Methods.”  Privies he condemns 
as not to be tolerated. The utility of properly con- 
structed and managed earth-closets is admitted, and 
the best methods of disposing of the solids from them 
are explained. Some seven pages are then devoted 
to cesspools end various matters connected with their 
design and operation. Slop water; the utilisation of 
rain water; alternative methods of sewage disposal 
for villages ; the cost of small sewage disposal works ; 
domestic sewage ; the strength of sewage ; trade wastes ; 
the taking of samples; bacteria in relation to sewage 
purification ; and the degree of purification of sewage 
required by local circumstances are all briefly 
reviewed, 

In Chapter III. the author really gets at grips with 
the practical disposal of water-borne sewage, the 
discussion of which takes up the bulk of his 
book, and which is indeed the most important 
problem with which the sanitary engineer is faced. 
As long as houses are few and far between, so that 
plenty of land is available, and as long as there is no 
chance of pollution of the water supply, the disposal 
of the waste products of the human body and of the 
household present no difficulty, providing that proper 
precautions, which are well recognised, are taken. 
It is when persons begin to congregate in large bodies 
and when land is scarce that the trouble begins, and 
a totally different set of conditions are met with as 
soon as an abundant water supply enables the pro- 
vision of water-closets to be made. Sewerage systems 
then become necessary, and the sewage is collected 
in a central site, or central sites, for disposal. It is at 
this point that Chapter III. commences. In it the 
author briefly explains the combined and the separate 
systems, variation in sewage flow, the effect of rainfall, 
and storm overflows. Chapter IV. brings us to the 
disposal works. In this the first subject touched upon 
Is screening. The quantity and disposal of screenings 
are discussed, and then, after a reference to grit 
chambers, the author passes on to tank treatment. 
Tanks are divided into three heads :—I., settling or 
sedimentation tanks used without chemicals, and 
subdivided into (a) continuous flow and (b) quiescent 
settling tanks; II., chemical precipitation tanks, 
subdivided into (a) continuous flow, and (b) quiescent 
precipitation tanks ; and III., septic tank and other 
snnilar forms of tank treatment. It is pointed out 
with reference to No. I. that in order to bring about 
@ satisfactory degree of settlement several factors in 
the design and use of tanks need to be borne in mind, 
and that these factors may be conveniently considered 
under the following headings :—Ratio of settlement 
of suspended solids; capacity; shape; velocity 
of flow through ; currents; inlets; depth; cross 
Section; ratio of length to width; longitudinal 
floor slope ; sludge sumps; outlets; scumboards ; 
baffling walls ; number of units; and working of 
tanks in series and in parallel. Each of these points 
1s then given separate consideration and a good deal 
of teresting and useful information is forthcoming. 
It 1s pointed out that one of the main drawbacks to 
qwescent settling tanks is to be found in the fact that 
in gravitation schemes they require considerable fall 
When used as a preliminary process, unless pumping 





is to be resorted to. Again, considerable attention 
is necessary for filling and emptying and sludging 
the tanks, for if the sewage be variable in composition 
and contain trade waste it may so happen that instead 
of being equalised with the rest of the sewage, one 
particular tank may be filled with virtually nothing 
but trade waste liquor. On the other hand, the tank 
liquor will contain a minimum of suspended solids, 
whilst there is a very great advantage in the absence 
of eddies and velocities. 

With regard to continuous-flow settlement, the 
author states that there is a good deal to be said in 
its favour. First of all, there is very little loss of 
head. Then the initial cost is not large, little attend- 
ance is needed, the volume of sludge produced is not 
excessively large, and variations in the strength of 
the sewage are equalised. On the other hand, the 
sludge will contain a large percentage of water—at 
least 90 per cent., and in hot weather possibly 95 per 
cent., since the tanks must then be frequently 
emptied. ‘“* Probably,’’ comments the author, “ con- 
tinuous-flow tanks are as well suited as any for the 
preliminary treatment of the sewage of small places 
where the sewage gravitates to the disposal 
works.” 

Then, going on to chemical precipitation, Mr. 
Kershaw remarks that though there has been a 
tendency of late years to look upon this method of 
treatment as out of date, this view was by no means 
held by the Sewage Disposal Commission. ‘‘ Whilst,” 
he continues, ‘‘it would be unreasonable to expect 
chemical precipitation to produce a tank liquor 
suitable for discharge in large volumes into a river or 
stream of small volume, there can be no question that 
it frequently forms a very valuable preliminary to 
modern filtration processes, especially when the 
absence of smell is desirable.’’” The main disadvantage 
is in the volume of sludge produced and the difficulty 
in getting rid of it. The liquor from precipitation 
tanks may be made to contain a very small proportion 
of suspended solids. It is possible with two hours’ 
quiescent chemical precipitation to produce a tank 
liquor containing an average of but from two to four 
parts of solids per 100,000, whilst with eight to ten 
hours’ continuous flow precipitation the tank liquor 
may contain from three to six parts per 100,000. 
Attention is then given to the various precipitants 
employed and their merits, and a table is given in 
which are set out the costs of precipitant per million 
gallons as found at numerous places in which the dry- 
weather flow varies from 10,000 to 3} million gallons 
per day. This table also gives the nature of the pre- 
cipitant and the quantity added and the character of 
the sewage treated in each case. 

The septic tank and its developments are treated 
at some length. It is stated that it is now generally 
recognised that the chief benefits resulting from the use 
of septic tanks are the settlement and partial liquefac- 
tion of suspended matter in the sewage, together with 
the equalisation in the strength of the sewage brought 
about by the long stay in the tanks. The shape, 
depth, capacity, inlets, outlets, rate of flow through 
septic tanks and various other matters connected 
with this type of tank are all discussed, and 
descriptions are then given of the Travis, Imhoff, 
Dortmund, Kremer, and Fieldhouse tanks, Dibdin slate 
beds, and settling towers are then described. A brief 
reference is also made at the end of this chapter to 
the Fowler-Mumford experiments, but the latest 
results achieved by these and other gentlemen who 
are working in the same field are not included. 

Chapter V. is concerned with sludge disposal, 
the whole subject being dealt with fairly fully. Sec- 
tions are devoted to the volumes of sludge produced 
by various tank processes; gas evolved from septic 
tanks; treatment of crude sewage on land; lagooning; 
remedies for smell from sludge lagoons ; compositing ; 
the use of sludge for filling waste land; flooding land 
with sludge; shallow burial of sludge; sludge pressing, 
with table showing costs in various places; disposal 
of pressed cake; disposal of sludge by diffusion in 
water; incineration of sludge, &c. Mention is also 
made of the manufacture of fertilisers and the 
recovery of by-products from sludge, the processes 
referred to being those in operation at Dublin, Brad- 
ford, Oldham, Manchester, in Massachusetts, &e. <A 
table is also given showing the comparative cost of 
different methods of sludge disposal and the chapter 
is ended by a section devoted to the manurial value of 
sewage sludge. 

Chapter VI., which runs to some sixty pages, deals 
with the question of land treatment. It is impossible 
owing to lack of space to do more with this portion 
of the book than to mention a few of the sub-headings 
into which it is divided :—Surface irrigation and 
filtration; preliminary treatment; purification 
effected by soil; physical characteristics of soils and 
subsoils; artificial preparation and lightening of 
soils ; relative areas necessary for surface irrigation 
and filtration; rate of treatment of sewage upon 
land ; laying out land for sewage treatment ; under- 
draining; carriers; outfalls; cost of laying out land ; 
labour ; resting and working of land ; crops ; sewage 
farms; and cost of land treatment. It will be 
observed from the foregoing that the whole subject 
is very completely covered. Thirty-four pages are 
next devoted in Chapter VII. to contact beds, and here 
again it may be said that the ground is fully covered, 
each phase of the subject being dealt with. 

The subject matter of Chapter VIII. is percolating 





filters, and some idea of its scope may be obtained 
from the following sub-headings :—Preliminary treat- 
ment before filtration ; different kinds of percolating 
filters; aeration of filters; duration of contact ; 
double filtration; floors; walls; under-drains ; 
filtering materials; size of material; grading of 
materials ; distributors ; rate of filtration per cubic 
yard; settlement of effluents; clogging of filters ; 
growths on filters; nuisance from smell; insects ; 
cost of filters; and cost of working. In comparing 
the relative merits of contact beds and percolating 
filters the author remarks that whereas the supply of 
air to a percolating filter is practically constant, while 
in the case of contact beds aeration only occurs during 
the resting of the bed, it follows that a sewage liquor 
stands a better chance of thorough oxidation, other 
things being equal, by being sprinkled in a fine spray, 
as is usually the case, over the surface of a percolating 
filter and trickling slowly through the filter with 
ample aeration, than it does if held up in contact 
material, where, when a strong liquid is being treated, 
the imprisoned oxygen in the bed is often rapidly 
exhausted, and where, in any case, the supply of 
oxygen is limited. 

Chapter IX. is devoted to sterilisation, and Chapter 
X.—the last—to trade wastes. In the latter there are 
sections devoted to waste liquors from papermaking, 
fellmongers’ yards, tanning, breweries, dairies, pig- 
geries, coal washing, gasworks, &c. 

Of the whole volume it may be said that it is well 
arranged and well written. The author has not 
hesitated to quote—occasionally at considerable 
length—from the various reports of the Royal Com- 
mission and from other sources where he has con- 
sidered it necessary, and a noteworthy point is that 
a bibliography is given at the end of each chapter, in 
which are given the names, authors, and publishers 
of books which have special reference to the matters 
referred to. Another point which may well be alluded 
to is that information referring to the experiences 
met with in foreign countries is printed in different 
type to the remainder of the text. 
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ANOMALIES IN RAILWAY ACCIDENT 
RETURNS. 


In an editorial article in the issue of THE ENGINEER for 
January 22nd there was discussed the question of ‘* What 
is an Engine Failure ?"’ Judging by the great variations 
in the failures of parts of locomotives, rolling stock and 
permanent way reported to the Board of Trade, which 
variations are altogether out of proportion to the length 
of the different roads, some standardisation or regulation 
as to what has to be reported appears to be necessary. 
The failures now in question are those shown in Table 
No. 12 of the annual returns of accidents and casualties 
on railways, wherein are eleven columns for various 
accidents to trains, seven for failures of machinery and 
equipment in locomotives and rolling stock, and six for 
failures in the permanent way. 

Taking the last report issued—the accidents for 1913— 
we notice that as regards accidents to passenger trains 
there appears to be uniformity among the companies in 
reporting these to the Board of Trade and no ground for 
comment. Now, in respect of goods train collisions, the 
only point that attracts attention is that whilst the North 
British reported 18 such accidents, so coming next to the 
Midland’s total of 22, the Caledonian only had 2 goods 
train collisions. In the matter of the derailment of goods 
trains or parts of goods trains or light engines, we find 
the Great Central returning 48, but the London and 
North-Western only 4. And whilst the Midland had 23 
and the North-Eastern 29, the Great Western had only 14. 
The North British reported 14 and the Highland 7, yet 
the Caledonian only sent in 3. Strange, too, with all 
their mineral traffic that the Taff Vale had only 1 and the 
Barry and Rhymney none. 

Our next point certainly suggests the question, ‘‘ What 
is a Fire in a Train?” It is hard to credit that, excepting 
47 on the London and North-Western, the London, 
Brighton and South Coast, with 26, had the biggest number, 
and if the North-Western had 47, certainly the Midland 
with 3 and Lancashire and Yorkshire with only 1 were 
lucky. Strange, too, that the only fires in Scotland 
occurred on the North British, where there were no less 
than 13, and that there were none on the Irish railways. 
In failures of machinery, springs, &c., of engines the Great 
Western reported 15, the North-Eastern 8, and even the 
Cambrian had 5, but the London and North-Western had 
only 1, the Midland 3, and the Lancashire and Yorkshire 2. 
But, were the returns comparable—which we doubt—the 
good fortune of the North-Western in the matter of loco- 
motive machinery leaves it when tires are concerned. 
There is no difference made between locomotive, carriage 
and wagon tires, wheels and axles in the return, except 
in the total. The London and North-Western reported 
24 failures of tires, whilst the Midland had three and 
the North-Eastern 5. The Great Central had 9, whilst 
the Great Eastern had 1 and the Great Northern 2. Private 
owners’ wagons furnished 34 failures of tires out of 93. 
the failures of axles, of which there was a total of 97, the 
North-Eastern heads the list with 17; even private 
owners’ wagons only gave 11. As to reporting the failures 
of couplings, the Board of Trade made a change a couple of 
years ago. They have now to be reported as (a) breakages 
or (6) other causes. Of the (a) 1845 and (6) 551 private 
owners’ wagons contributed 672 and 207 respectively. 
Some inconsistencies are apparent under this heading 
also. Whilst the North-Eastern had 237 breakages and 
88 other failures, the Midland reported only 76 and 35 
respectively, and whilst the London and North-Western 
had 165 of the one and 27 of the other, the Great Western 
had apparently only 54 and 16, and, again, whilst the 
Great Central with 140 had practically the same number 
of breakages as the Great Northern—144—the former 
had 77 from other causes against the latter’s 19. In 
Ireland the Great Southern had 32 (a) and 6 (b) out of a 
total of 49 (a) and 6 (6). With broken rails the Great 
Western heads the list with 33, whilst the North-Western 
had apparently only 13 and the Midland 6. The South- 
Eastern and Chatham reported 32 as against the London 
and South-Western 5 and the Brighton 4. The North- 
Eastern had 20. The Great Eastern is down for 13, as 
against the Great Northern 7 and the Great Central 4. 
In Scotland, whilst the Caledonian had 11, the North 
British had 6. The most instructive point, however, lies 
in the record from Ireland. Out of a total of 245 broken 
rails in the United Kingdom, 56 came from Ireland, 
where, it will be known, the flat-bottomed rail is almost 
universally used. 

After this comparison of the figures reported by com- 
panies which are fairly equal in the work their rolling stock 
and permanent way has to carry, it must be clear that 
there is a great absence of uniformity. If these statistics 
are to be of value, the Board of Trade should take some 
action in order to specify what shall be reported. Some 
such steps were taken in November, 1905, when a circular 
letter was issued casting doubt on the reports sent in as to 
the non-fatal accidents. As a result, the number of non- 
fatal accidents in 1906 and subsequent years showed a big 
increase over 1905 and previously. Further instructions 
were issued during 1906 which led to collisions and derail- 
ments where passenger trains were not concerned and no 
one was injured, not hitherto reported, being returned as 
from January Ist, 1907. In addition to enlightening 
the companies as to exactly what to report, and so securing 
uniformity, it seems to us that the Board of Trade might 
itself give us more information. The present tables are 
the result of the investigation of a Departmental Com- 
mittee which inquired into the matter in the year 1894, 
and they certainly could be amended. The cases of running 
through level crossing gates might be separated from other 
obstructions. Fires in trains might be differentiated be- 
tween passenger and goods trains. Tire failures should 
be returned for each company, instead of being given as 
a total for the United Kingdom. How many are engine, 
tender, coach and wagon tires and axle failures should 
also be stated so as to give complete information. When 
2478 couplings break in one year it seems natural to ask 
for more information than this bald statement, whilst 
broken rails also might be so classified as to give an idea 
as to where they fail. 
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MACHINERY FOR THE PRODUCTION OF 
PROJECTILES. 
No, III.* 
By the courtesy of the British Westinghouse Com- 


pany, Limited, we are enabled to present herewith a 
diagrammatic plan—Fig. 42—showing the progressive 
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They are then ready to be chucked in lathes for the 
grooving and waving process. Having gone through 
this operation, the shells next come up for inspection 


| and having passed this process they go to machines 
| in which the bases are recessed and threaded, as shown 


The base is then finished and the plug screwed in 
prior to the passing of the shell to the presses fop 
forcing on the copper bands. These bands have they 
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Fig. 42—PROGRESS CHART 


stages in the manufacture of small high-explosive 
shells, as they will be carried out in the shop 
which is being equipped for the above purpose at the | 
Westinghouse Works at Trafford Park. The diagram | 
will be of special value to other firms which are taking | 
up the production of shells, and requires little explana- ' 
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OF SHELL MANUFACTURE 


to be turned up and a hole in the nose drilled ind the 
mechanical operations are thus completed. All that 
now remains to be done is to varnish the shelis prior 
to their final inspection on the way to the packing 
department, whence they are dispatched to be filled, 

Fig. 43 represents the thread-milling machine made 

















Fig. 43—ARCHDALE’S THREAD MILLING MACHINE 


tion. It may, however, be mentioned that the shell 
cases are to be made out of the solid bar, and in read- 
ing the diagram it will be noted that the two first 
processes of Cutting off the blanks and rough drilling 
them out have already been performed. The next 
stage in the manufacturing process is that of “‘ nosing ”’ 


by James Archdale and Co., Limited, Birmingham, 
which is being extensively used for producing the 
serew threads on the smaller-sized shells and sockets. 
This type of machine is specially designed to mill 
threads of comparatively short lengths, the whole 
being finished at one rotation of the work. 


The 
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Fig. 44—CHUCK FOR ARCHDALE’S THREAD MILLING MACHINE 


the shell cases, which is done on a group of lathes 
indicated on the right-hand bottom corner. Then 
the shells follow the course indicated by the arrow 
to a department containing machines on which they 
are finish-bored, recessed and threaded. In a further 
section of the shop the shells are put in lathes to have 
the surplus metal on the base faced off, as shown. 








No. IL. appeared June 18th. — 


article to be threaded is held in the self-centering 
chuck—shown in section in Fig. 44—and is rotated 
by a cone pulley through bevel and worm gearing; 
the cone pulley being driven from a countershaft. 
The pitch of the thread cut is determined by a short 
detachable guide screw keyed on to the tail end of 
the work spindle. This guide screw engages a nut 
—also detachable—carried by the bracket at the tali 
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of the headstock. On rotation the work spindle is 
caused to move longitudinally in its bearings by the 
screw and nut. The cutter spindle—shown in 
is driven from a countershaft. The cutter 
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Fig. 45—TURNING OPERATIONS 
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Fig. 47—SCREWING AND NOSING OPERATIONS 


headstock is adjustable transversely by a screw up 
to a dead stop. An additional transverse slide is 
provided under the cutter headstock, which on .being 
moved into the working position is automatically 


229 Operation 
Back Face 


feed motion stopped. This machine is constructed 
to mill threads in holes up to 4}in. diameter. 

For the machining operations on 18-pounder 
shrapnel shells made from forged blanks the Warner 
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special block in the square turret. The fourth opera- 
tion consists in undercutting the sides of the driving 
band groove by a right and left-hand special under- 
cutting tool. The fifth operation consists in cutting 



































Form waves in band groove. 














Swain Sc 


Pig. 446—BORING AND TURNING OPERATIONS 


and Swasey universal hol- 
low hexagon turret lathe, 
supplied by Charles 
Churchill and Co., Ltd., 
Leonard - street, London, 
E.C., lends itself very well, 
as will be gathered from 
the illustrations, Figs. 38, 
A to 41, on p. 630. For the 
first chucking the blank is 

held by the open end on 

| the outside diameter in a 
special chuck, and _ is 
steadied on the inside by 
an expanding mandrel 
operated by the automatic 
chuck mechanism. The 
first operation—as shown 
in the drawing, Fig. 45— 
consists in taking a rough 
cut with a roller-steadied 
turning tool in the turret 
to remove the scale. In 
the second operation the 
blank is finish-turned on 
the outside diameter by a 
second similar tool and 
steady on the turret. In 
the third operation a roller 
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steady carried on the hexagon turret bears 
against the finished outside diameter of the 
}shell. The hexagon turret is held fast in position 


| whilst the facing off of the closed end of the shell to 


the waves in the band groove by means of special 
forming tools, the wave being determined by a 
driving cam affixed to the face of the chuck on the 
spindle—see Fig. 41. An alternative and quicker 
method of performing the undercutting operation is 
by means of a combination undercutting too! carried 
on the hexagon furret and actuated by a hand lever 
—as shown in Fig. 39. Based on a cutting speed of 
from 50ft. to 60ft. per minute, we are informed that 
this series of operations is being completed at the 
rate of five to six shells per hour. 

For the second series the shell is held in an auto- 
matic chuck with special jaws which grip it firmly on 
the finished diameter—as shown in Figs. 40 and 46. 
The bottom of the powder chamber is roughed and 

| finish-bored in two operations by two special 
rigid boring bars and cutters carried by the hexagon 
turret. At the same time that the boring work is 
being done on the inside, the outside turning is com- 
pleted to a form which allows the necessary amount 
of metal to be left for closing in the nose. This form- 
turning is done by means of a cutter held in the 
square carriage turret and takes its form from the 
special block held on the standard taper attachment 
shown. The production of this chucking is said to 
be from fifteen to eighteen shells per hour. 

The third chucking—Figs. 41 and 47—is_ per- 
formed after the shell nose has been closed in and 
consists in form-turning for a short distance inside 
the curve and roughing the outside curve of the 
nose by means of turning tools held in the carriage 
turret, the form of the curve being determined by 
means of a special block held in the taper attachment. 
































Figs. 48 and 49—BARKER, SPINK AND LEASE’S SHELL ENDING LATHE 


latched. This latch also releases itself automatically | length is effected by a tool held in the carriage turret. | The nose of the shell is then counterbored and tapped 
on the completion of one rotation of the work, and | The rough forming of the groove for the driving band | by a special counterbore and collapsing tap held in the 
at the same instant the cutter is withdrawn and the | is done at the same time by a forming tool held in a | hexagon turret. This completes the nose of the shell, 
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which is then ready to take the fuse-bushing, prior 
to the final finish-turning operations on plain lathes. 
The time given for the third chucking is eight to ten 
shells per hour. For shells made from the solid bar, 
the bars are first rough drilled from l{in. to 2in. 
diameter on drilling machines, and the blank is then 
dealt with on the turret machine in much the same 
manner as described above. 

Figs. 48 and 49 represent front and back views of 
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Fig. 50—SPINDLE OF LATHE FOR ENDING SHELLS 


a lathe made by Messrs. Barker, Spink and Lease, 
Park Works, Shipley, for ending 6in. shells. This is 
a very rigid and compact tool, the chief feature of 
interest being the spindle, of which we give a sectional 
view in Fig. 50. This spindle is of cast iron running 
in heavy phosphor bronze bearings, the front neck 
being 8}in. diameter and the back neck 8in. The 
inside is bored out to 6}in. diameter to admit the shell, 
which is gripped in front by a steel four-screw bell 
chuck bolted to the spindle flange. A length gauge 
is provided inside the spindle, consisting of a casting 
fitting the hole, and as the front of the casting is 
coned it helps to centre the nose of the projectile. 
The length can be varied by means of a screw of large 
diameter projecting through the tail end of the spindle 
which can be locked in any position. The end 
thrust on the spindle is taken by means of a ball 
bearing. The height from the centre of the spindle 
to the bed is 9in. and the drive is by means of a three- 
speed cone ldin., 12in. and Qin. diameter by 4in. 
wide through heavy machine-cut gears of 9 to 1 ratio. 
All the spindles run in phosphor bronze bushes. The 
saddle is of extra heavy design, and is guided by the 
front shear only. Two changes of positive power 
feed are provided, and can be changed instantly by 
means of the lever shown. The saddle can be moved 
along the bed by a hand wheel, rack and pinion. 
On the cross slide is mounted a heavy steel revolving 
four-tool post 9}in. square. The headstock and bed 
are in one casting, and measure 5ft. 6in. long and 
19}in. across the shears. The lathe weighs about 
two tons. 








THE MECHANICAL STOKER ON AMERICAN 
LOCOMOTIVES. 


THE extensive use of mechanical stokers on the loco- 
motives of American railways was described not long ago 
in THE ENGINEER, and details were given of the apparatus 
now in use. At the annual meeting of the International 
Railway Fuel Association, held at Chicago, in May 
last, an interesting report was presented dealing with the 
practical and economic results of mechanical stoking on 
locomotives. 

The advantages which were claimed originally for 
mechanical stoking were that it supplied the coal uniformly 
and avoided the necessity of opening the fire-door. The 
report shows that the introduction of larger and more 
powerful engines during recent years has occasioned a new 
phase of the matter. The amount of coal it is necessary 
to burn per hour to keep these engines working continu- 
ously at full capacity is such that there has been a demand 
for two firemen on engines having a weight of more than 
90 tons on the driving wheels. 

The real economy of the stoker is in the increased tonnage 
that the engine can handle, and not in the saving of fuel. 
The prime reason for the adoption of the mechanical stoker 
lies in the economic necessity of reduced working expenses. 
Supplemental reasons are the possibility of increasing the 
capacity of engines now in service, and the possibility 
of using cheaper grades of fuel without loss of efficiency 
or capacity. At the present time about 935 locomotives 
equipped with mechanical stokers are in use on about 
twenty railways. This is exclusive of some experimental 
equipments. The stokers are of both the underfeed and 
over-feed types. 

As to the hauling or tonnage capacity, the consensus of 
opinion is that with large engines there will be an increase 
of 10 per cent. or over for the stoker engines. The heavier 
train also can be hauled at higher speed. There is little 


if any saving in total quantity of fuel, especially as the- 


engine is worked harder than with hand firing, but as 
the engine hauls heavier trains there is a saving in the 
amount of coal burned per thousand ton-miles. If the 
same grade of coal is used, the cost is about the same, but 
usually a cheaper grade of coal is used with the stoker, 
so that there is a net saving. 

It may be repeated that the stoker is a factor in increas- 
ing locomotive efficiency, by increasing the tonnage 


capacity to such an extent as to overbalance considerations | 


of first cost and maintenance cost. It is not a device 
for saving fuel, but its purpose is rather to increase the 
amount of coal supplied. The stoker is economical if 
increased capacity of the engines is desired. If economical 


evaporation is required for these large engines, its attain- | 
may result in a sacrifice of maximum tonnage | 
| It is indeed a matter of regret that the present steps should 


ment 
capacity. 

While black smoke may be caused, average stoker 
firing will show less smoke than average hand firing, as 
the coal is fed in smaller quantities. Sparks probably 
average less with underfeed stokers, but over-feed stokers 
using slack coal may throw more sparks than hand-firing 





with better coal. The work of the fireman js greatly 
reduced, and the demand for a second man is eliminated. 
There is less liability of engine failures, since with the 
closed fire-box there is less chance of leaky tubes. The 
maintenance cost of the boiler should be less, owing to 
more uniform temperature in the fire-box, but this may 
be offset by the fact that the stoker-fired engine is worked 
harder. Service records indicate that fire-box troubles 
are less with stoker-fired engines. 

The approximate cost of a mechanical stoker installantion 
on a locomotive is £300 to 
£350. The maintenance cost, 
including interest on invest- 
ment, is from }d. to $d. per 
mile, which is likely to be re- 
duced. If the saving in boiler 
maintenance cost is greater 
than this, there will be a net 
saving in general mainten- 
ance. The limited figures 
available as to cost of lubri- 
cating the stoker indicate a 
cost of about 4s. per thou- 
sand miles run. So far, the 
stokers have had to be 
adapted to existing Iecome- 
tives. but in future large engines will be designed with 
a@ vies to their applicaiics. 








PROVINCIAL LETTERS. 

During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 








THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Manufactured Iron Business—Historic Prices. 


W3ILE the iron and steel trades are beset with every 
kind of difficulty prices are mounting upwards with remark- 
able persistence. It is recognised that even the recent 
substantial rise of £1 per ton in best iron bars scarcely 
meets the situation, and as-unmarked bars have advanced 
about 5s. on the week, another rise in best iron is antici- 
pated at the Birmingham Ironmasters’ quarterly meeting 
on July 8th next. There is a certain amount of inquiry, 
chiefly from export merchants. But the impossibility of 
getting anything like early delivery shuts down prospective 
business, much of which, it is believed, must eventually 
find its way to America. Marked bars are £12 per ton, and 
at this figure are higher than for forty years past. Directly 
after the Franco-German war they touched the zenith of 
£16 and even £17, and prices ruled high for some time. The 
recent advance is the sixth since the outbreak of war last 
August, the standard having progressed by 10s. a time in 
the previous stages of the movement. Output at the iron- 
works is not equal to the normal, owing to the difficulty 
of getting a sufficiency of labour and raw materials. 
Makers of second-class bars have a considerable tonnage 
on their books, and they were asking £11 to £11 5s. to-day 
—Thursday—in Birmingham. Home consumers professed 
to be able to buy nut and bolt iron at last week’s prices, 
£10 to £10 2s. 6d. Mcst of the millowners quoted round 
about £10 10s. There are still supplies to come along 
against contracts made at substantially lower terms. 
Three-eighths rounds are difficult to obtain. Those who 
had any to sell appraised them at £12 5s., delivered Bir- 
mingham, though some business was done down to £12. 
Gas strip makers quote £1! and upwards, North Stafford- 
shire ‘‘Crown” bars are £11 4s., and nail rods £12. 
Wrought iron and steel tubes are being bought by the 
Government to a considerable amount. 


Iron Trade and Government Spelter Commandeering. 


Trade in galvanised sheets is restricted to com- 
paratively small transactions, on which manufacturers 
are able to give regular customers the benefit of the balance 
of spelter stocked before prices rose to the present pro- 
hibitive level. The market has shrunk to very small 
dimensions, and producers say it can only last as long as 
stocks hold out. The quotation for the home trade on 
*Change this afternoon was £23 per ton for 24 gauge 
corrugated sheets. Export business was accepted at about 
£22 10s. f.o.b. Liverpool. Black sheets are quoted at 
£11 5s. to £11 10s. Even at these prices business is barely 
remunerative. Dead charges have increased considerably 
owing to the collapse of business with the galvanisers, 
and in every direction the cost of production is going up. 
Some small market has been developed for painted corru- 
gated slieets because of the extreme dearness of the 
galvanised article, which renders it now largely unsaleable. 
Painted sheets vary between £12 and £13 per ton. It may 
almost be said that the galvanised sheet trade is, for the 
time being, practically extinguished by the enormous price 
of spelter. The owner of one of the oldest works in the 
district has closed down his mills and dismissed the work- 

ople. The commandeering by the Minister of Munitions 
of the spelter supplies, which has occasioned the recent 
extreme rise in prices, until now the price of this most 
important metal has been run up to something like £110 
per ton, is again this week a matter of much comment in 
this district, and although the inconvenience to trade is 
immense, the action of the Government is. generally 
approved. As the metal is an absolute necessity to the 
manufacture of cartridges for the front, it is felt that the 
national demands must supersede all other considerations. 


not have been taken months ago, when a perhaps consider- 
able proportion of the present advance might have been 
saved. Practically all the supplies are now coming from 
America. Smelters there will probably be able to enforce 
the present, or even higher, figures for future supplies. 





Advance in Best Pig Irons. 


High-grade South Staffordshire pig irons have 
been sharply advanced. Special all-mine cold blast could 
have been bought a fortnight ago at 150s. The price has 
now been raised to 155s., and special all-mine hot alr Comes 
out at £1 per ton less. Ordinary qualities of each deserip. 
tion are quoted at 130s. for cold blast and 102s. 6d. {op 
hot air sorts. The advance is largely the result of the 
greatly increased price of coke, and also since it is customary 
for all-mine iron to advance 5s. per ton whenever Stafford. 
shire marked bars move up £1, as has just lately been the 
case. Other descriptions of South Staffordshire pig iro, 
are quoted at date at 72s. 6d. for part-mine sorts and 65s. 
to 66s. for common cinder pigs. Sales of Northampton. 
shire and Derbyshire iron continue to be on a modest scale, 
The restricted output of the manufactured iron mills hag 
made the contracts entered into early in the year hold oy 
over a very long period, and a good deal of Midlani| forge 
and foundry—particularly foundry—iron is being jut on 
the ground at the furnaces. Derbyshire smelters fing 
rather more competition in the market than usua!, owing 
to the fact that Derbyshire foundry firms, particularly 
in the pipe trade, which formerly smelted their ow: iron, 
are now without orders, and are putting their pigs oa the 
open market. In some circles expectations are enter. 
tained that the quietude in foundry iron is about to be 
dispelled by large Government purchases. Further par. 
ticulars of the alleged forthcoming demand are awaited 
with keen curiosity. Northamptonshire smelters (uote 
68s. 6d. and upwards for forge sorts, and Derbyshire forge 
is 71s. 6d. to 73s. 6d. Current business is limited by the 
absorptive capacity of the finished branches. The forward 
business passing is insignificant. 


Stringency in Steel Trade. 

The stringency in all branches of the finished steel 
trade is as pronounced as ever. Some firms have so many 
orders on their books that they are practically off the 
market. Prices of rolled steel do not show any appreciable 
change on the week, but with the prospect of demand still 
further overtaking supply, particularly on Government 
account, further advances are looked for. Angles are 
quoted £9 15s. to £9 17s. 6d.; joists, £9 10s.; sheets of 
24 w.g., £11 10s. to £11 15s.; bars, rounds, of jin. basis, 
£13 for the stronger sizes and £13 5s. for the lighter, 
Hoops are quoted from £11 to £12, and other descriptions 
in proportion. The raw steel market is as firm as it could 
well be. American billets and bars seem to be finding a 
good deal of favour with Midland rollers, and considerable 
quantities of the transatlantic material are going into 
consumption locally at about £7 7s. 6d. delivered in the 
district. The cheapest English material is £7 15s. 


Steel Joists Advanced. 


The Steel Joist Association has this week 
announced an advance of 10s. per ton, raising the basis 
from £9 10s. to £10 per ton. 


North Staffordshire Iron and Steel. ; 


There is a very firm tone in North Staffordshire 
in the finished iron and steel trades. So far as finished 
iron is concerned, producers are not at all anxious to book 
new orders, even at the present high rates. They have 
considerable contracts on hand which there is difficulty in 
executing owing to shortage of labour. There has been 
another advance in the price of ** Crown” bars, which are 
not now obtainable under £11 5s., delivered Birmingham, 
with iron plates £1 a ton dearer. Pig iron values are firmly 
held, and the local consumption of the metal is still very 
large. Steel makers are as busy as they can possibly be 
on urgent war orders, and very important work is being 
done here both in shell steel and transport material for the 
French Government. 


National Factory for Birmingham. 


Birmingham, in common with Leeds, Bradford, 
Nottingham, and other cities, is to have its national 
factory for the manufacture cf high explosives. The 
decision has been made this week. The Board of Manage- 
ment consists of Mr. Harris Spencer (chairman), Mr. J. D. 
Steven, Mr. George Ryder (organising secretary of the 
Amalgamated Society of Engineers in the Midlands), and 
Captain R. 8. Hilton (secretary to the Birmingham Gas 
Department). Its members have invited Mr. H. Atkin- 
son, managing director of Benton and Stone, Limited, 
brassfounders, Birmingham, and Mr. E. Williams, of H. W. 
Ward and Co., Limited, engineers, Birmingham, to assist 
them in a consultative capacity. This board has been 
approved by the War-office. In addition to the national 
factory, it is expected that about half the number of shells 
required from the district will be machined in private 
works. Requirements of material for munitions are on 
a growing scale in Birmingham. The further organisation 
of production proceeds slowly, but gradually the resources 
of the district are being more and more applied. There 
are comparatively few private metal working shops that 
have not found for themselves the means of participating 
in the campaign. The Government is steadily absorbing 
more and more of the output of the district iron and steel 
mils, and this state of things is expected to progress 
practically until the end of the war. 


Coal and Wages. 


The coal trade is unusually brisk. Householders 
are showing great enterprise in laying in their winter stocks. 
A similar state of things prevails regarding manufacturing 
fuel, contracts being anxiously pressed by buyers of steam 
coal, screened fuel, and slack for manufacturing purposes. 
A further advance in prices already utterly abnormal for 
the month of June is commonly talked of as a probable 
development for July. The pits have been sending out 
much larger quantities during the past few days, for which 
boon users are duly thankful. The South Staffordshire 
and East Worcestershire Coalowners have suggested to 
their enginemen and mechanics that they should refer 
their claim to the same war bonus as has been received 
by the underground men, viz., 15} per cent., to arbitration, 
but the men have declined the invitation and have decided 
that if the full demand is not granted by the end of this 
week they will hand in their notices. 
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LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
A Sluggish Market, 

A qutet feeling prevails. The market here con- 
tinues on the quiet side in all departments. There was 
practically no change to note in either pig iron or steel. 
Arrivals of billets and kindred products from the States 
have been smaller direct to this port. Copper sheets and 
tubes were unchanged, although ingots were lower. Sheet 
lead was unchanged. English tin ingots easier. 


Quotations. 


Pig iron :—Lincolnshire No. 3 foundry, 76s.; 
Statfordshire, 74s. 6d.; Northamptonshire, 76s.; Derby- 
shire, 76s. to 77s.; Middlesbrough, open brands, 77s. to 
77s. id. Scotch, nominal: Gartsherrie, 88s.; Glengarnock, 
sis. 6d.; Eglinton, 86s.; Monkland, 85s.; Summerlee, 
Stis., delivered Manchester. West Coast hematite, 107s. 6d.; 
East Coast ditto, 102s. 6d., both f.o.t. Finished iron : 
Bars, £11; Lancashire, £13 2s. 6d.; Staffordshire ditto, 
£12 17s. 6d.; sheets, £11 10s. to £12. Steel: Bars, £10 15s. 
to £11 10s.; steel hoops, £12 17s. 6d.; boiler plates, £11 5s. 
to £11 10s.; plates for tank, girder, and bridge work, 
£10 10s. to £11.; | English billets, £8; cold-drawn steel, 
£16 to £17. Copper: Sheets, strips, &c., £110 per ton ; 
small lots, 12}d.; rods, £110 per ton; small lots, 123d. 
per pound ; tough ingots, £94; best selected, £94 10s.; 
copper tubes, 14}d.; solid-drawn brass tubes, 15d.; brazed 
brass tubes, 16d.; condenser tubes, 16}d.; condenser 
plates, l4d.; rolled brass, 14}d.; brass turning rods, 
l4}d.; copper wire, 12}d.; yellow metal sheets, 14d.; 
rods, 13d. Sheet lead, £34 10s.; English tin ingots, £174. 
Aluminium, £110 to £120. 


Coal. 

There was only a moderate attendance on the 
Coai Exchange and house coal was on the easy side, though, 
prices were fully maintained. Contracts for delivery over 
next year are being renewed as from July Ist on the basis 
of 5s. to 6s. per ton advance. The good demand for slack 
and engine fuel remains unabated. Contracts for all 
descriptions are arranged for next twelve months on the 
basis of 5s. per ton advance. Shipping and bunkering coal 
is a shade quieter. Quotations :—Best Lancashire house 
coal, 21s. 10d. to 23s.; good medium house coal, 20s. 4d. 
to 2ls. 2d.; domestic fuel, 17s. 7d. to 18s. 7d.; screened 
steam coal, 15s. to 16s. 6d.; slack, 12s. to 14s. per ton at 
pit. 


Manchester Industrial Reserve. 


As I mentioned in this column last week, the 
School of Technology arranged with the local Munitions 
Committee to open a register of the names and addresses 
of all persons who are willing to devote either the whole or 
some definite part of their time to industrial service, such 
as the manufacture of shells. The register has now been 
open for a week and the names of some 2500 persons have 
been registered. Of this number about 150 to 200 are 
offering the whole of their time, and these, to commence 
with, are being invited to attend a special course of classes 
in turning at the School of Technolcgy. That compara- 
tively unskilled assistance may materially increase the 
output of munitions is proved by the experience of at least 
one manufacturing firm in the district, and the course of 
instruction at the School of Technology will at least 
enable the voluntary workers to show whether they possess 
the necessary ability to learn to take charge of some of 
the simpler machine tools which are used in making shells, 
&e. Principal Garnett informs me that he has already 
had some applications from local firms for assistance from 
the ranks of the industrial reserve, and has been able to 
supply a number of names selected as the result of inter- 
views. In future the record of work on the tools in the 
shop will form the basis for recommendations. It may be 
mentioned that amongst the tools on which instruction is 
given is one of Herbert’s latest turret lathes. 


The School of Technology. 


No less than 967 past or present students of the 
Municipal School of Technology have joined the Army and 
Navy. The school has also undertaken much research 
work for the War-office and Admiralty, Professors Miles, 
Walker, Field, Knecht, and Fox all having been engaged 
in this class of work recently. Many engineering 
firms in the neighbourhood which have not their own testing 
machines have found the equipment of this class of machine 
at the school of considerable service, and the number of 
tests carried out has increased very considerably. 


The Cotton Trade Crisis. 


The crisis which threatened the whole of the 
cotton industry last week has, fortunately, been ended by 
the acceptance by the Operative Spinners’ Amalgamation 
and the Cardroom Amalgamation of the proposal of the 
President of the Board of Trade to refer the subjects in 
dispute to the arbitration of the Government Committee 
on Production. The master cotton spinners withdrew the 
notices to close down their mills and work is gcing on as 
usual. It may be remembered that the employers offered 
to give a war bonus in cases where firms were benefitting 
by orders for Government departments. This offer was 
rejected by the workers ; hence the arbitration. 


BARROW-IN-FuRNEsSS, Thursday. 
Hematites. 


There is again a stronger tone in the hematite 
pig iron market. The demand has never been easy, but 
during the past week or so there has been more life and 
movement, and prices, which had shown a tendency to 
ease down, have again hardened. Makers are now quoting 
110s. to 112s. per ton net f.o.b. for parcels of mixed num- 
bers of best Bessemer iron, and special brands of iron are up 
to 124s. to 125s. per ton. The demand for these special 
sorts is very good and urgent delivery is required. With- 
out exception makers are well-off for orders, and their 
make is well sold forward, the contracts being delivered 
now having been booked some time ago. It is quite 


possible that a further increase will be made in the pro- 





duction of iron, but the difficulties of a good and steady 
supply of raw material is highly necessary, and that is not 
always forthcoming. There is nothing being done in warrant 
iron, which is quoted at 95s. per ton net cash. 


Iron Ore. 


For iron ore there is a very full demand on local 
account, and from general sources the inquiry is well 
maintained. Considerable shipments are being made from 
Cumberland shipping places. At the mines there is marked 
activity throughout the entire district, with the sole 
exception of Lindal Moor, and there things are still quiet 
with most of the plant lying idle. Prices are firm, with 
good average sorts of native ore at 25s. to 27s. 6d. per ton 
net at mines, with the highest class ores at 35s. 6d. per ton. 
Spanish ores are being regularly imported and the current 
rate is 27s. 6d. to 30s. per ton delivered to West Coast 
furnaces. 


Steel. 


There is activity in the steel trade at Barrow 
and at Workington, and besides the usual commercial 
sorts of steel the departments on war munitions are briskly 
employed. The general demand for steel sections is 
steady. Heavy rails are at £7 17s. 6d. to £8 2s. 6d. per 
ton, with light sections at £8 17s. 6d. to £9 2s. 6d. per ton, 
and heavy sections of tram rails are at £9 per ton. For 
hoops the demand is steady at the advanced rate of £13 5s. 
per ton, and billets are at £7 10s. per ton. For steel ship- 
building material there is a good demand. Ship plates 
are at £10 to £10 2s. 6d. per ton, with boiler plates at 
£10 15s. to £11 per ton. Most of the smaller works are 
busy on war material, 


Shipbuilding and Engineering. 


These trades present no new features. The ship- 
building yards are not so busy as they were, but the fitting- 
out berths are well employed, and in the engineering 
departments, the gun and shell shops, there is enormous 
activity. 


Fuel. 


For coal there is a full demand and good steam 
sorts are quoted at 24s. per ton delivered. Coke is in brisk 
request at 33s. to 35s. per ton delivered for East Coast 
qualities, and Lancashire coke is at 27s. 6d. per ton 
delivered. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Trade Conditions. 

GREAT activity reigns in the majority of the 
trades on the North-East Coast, pressure being exercised 
for consignments of naval and war supplies. Efforts 
continue to be concentrated on the absorption of labour 
for the production of all material marked as essential for 
Government requirements, and in this category is included 
the needs of the French and Russian authorities. These 
are large and important, but while everything possible 
is being done to cope with the demands from these 
countries, at the same time the wants of our own Admiralty 
and War-oflice receive prior consideration. In all depart- 
ments affected outputs have decidedly increased of late, 
and the arrangements that are being made by the North- 
East Coast Armaments Committee promise yet further 
substantial additions to supplies. As can be understood, 
the interests of private business are suffering, which is 
unfortunate, for there is a lot in the markets, and it must 
stand over for the arrival of the fitting opportunity. 
Many of the large firms whose works are now taxed to 
their utmost in the production of munitions of war have 
been compelled to relinquish a vast amount of regular 
trade with private customers. Many orders which they 
have executed in the past are going to the smaller houses 
which do not do much Government work, and there is some 
speculation as to how much of this private trade will after 
the war revert to its former channels, and how much will 
be lost permanently. It is quite possible that the future 
interests of such firms may suffer through their whole- 
hearted devotion to the interests of the country in the 
present crisis. Larger outputs of iron and steel have been 
reported during the past week, the cooler weather having 
allowed operatives to put in fuller hours, while employers 
note some reduction in wanton time-losing. Steel makers 
are as busy as they can possibly be on urgent war orders, 
and very important work is being done both in shell steel 
and transport material for the French Government. At 
one works in the Cleveland district a new electric furnace 
is being erected. This is quite a new thing in the Cleveland 
area, and while it is being put down solely for the manu- 
facture of war munitions, it is not at all improbable that 
it will remain in operation after the war. Many com- 
plaints are still heard of serious shortage in the output of 
coal, even to the extent of meeting contract supplies, and 
forward arrangements are giving rise to a good deal of 
doubt. Some consumers are holding out, while others 
are apprehensive of still further shortage of production, 
and are placing contracts at advanced rates. In the 
heavy trades the makers of machinery and engineering 
are in receipt of good orders from manufacturers engaged 
on Government work. 


Manufacturers and Munitions. 


For a very large section of the manufacturing 
community on the North-East Coast only munitions 
of war count in these days. The output of shells is being 
rapidly increased, but for the present the business is mainly 
confined to a comparatively small circle of manufacturers 
in a large way of business. New buildings are. rapidly 
coming into use; deliveries of machine tools and other 
plants, particularly from America, are being well main- 
tained, and if labour can be obtained the next few weeks 
should see an enormous expansion in the output of shells. 
There are, however, one or two important industrial 
centres on the North-East Coast which are being over- 
looked by the Government authorities, and naturally a 
good deal of dissatisfaction prevails. For instance, 
Stockton, with its ironworks, shipyards, and engineering 





shops has, to use the words of a prominent manufacturer, 
as yet been barely tapped, and, taking up cudgels on 
behalf of the manufacturers, the Town Council has 
appointed a committee to advance the claims of this 
hive of industry to a share in Government work com- 
mensurate with the capacity of its workshops. Apart 
from the desirability of speeding up the production of 
war material, the question is one which apparently is 
causing the Stockton Council a certain amount of appre- 
hension. Week after week numbers of skilled and highly 
paid mechanics are leaving Stockton for one or other of 
the great Government armament works, and the town 
is thus being impoverished by the transference of a large 
body of wage-earners to other centres. This, it is feared, 
may in time react upon the prosperity of the town in the 
shape of a staggering amount ‘of unpaid rates at the end 
of the financial year. What has Stockton to offer in 
answer to the inevitable criticism which will arise, that the 
work of the ordinary industrial town must be subservient 
to the demands of the great war material factories for 
skiJled workers ? Stockton can claim that in its own work- 
shops it has plant which can be turned to Government use, 
that some firms have even laid down special machinery 
in anticipation of war work coming their way, and that, 
given the opportunity, manufacturers are ready to deliver 
the goods with as little delay as possible. No time has 
been lost in appointing a committee which will have very 
wide powers, to press in the right quarter the demands 
of the town to increased consideration as a munition 
centre. The committee realises that in the early days 
of the war it was inevitable that there should be this 
persistent flow of skilled workers from towns where little 
or no Government work was being done to the greater 
centres of industry, but now that labour and the workshops 
are being mobilised as never before, and offers of help are 
coming from all parts of the Empire for the industrial 
side of the war, an industrial centre such as Stockton can 
ill afford to stand aside while other bigger but less advan- 
tageously situated places are establishing their claims 
as munition centres. Stockton, with its workshops so 
well equipped, has remarkable possibilities, and should 
certainly receive fuller recognition. 


Cleveland Iron Trade. 


Notwithstanding the improvement in the ship- 
ments and indications of a broadening out of business, 
weakness developed in the speculative position of the 
Cleveland iron trade in the latter part of last week, and 
legitimate traders were compelled accordingly to reduce 
quotations. This week, however, there has been some 
improvement in the position, inquiries again being more 
plentiful. Scottish consumers have shown greater readi- 
ness to do business and the tone of the market is distinctly 
firm. Everything, in fact, points to a higher level of prices. 
Shipments, though still trifling as compared to those of 
normal times, are already more than double the May total, 
and further heavy shipments will be recorded during the last 
week of the month. Stocks are not excessive, most of the 
iron passing into immediate consumption and raw materials 
are at such a figure that at current rates the production 
of Cleveland iron is almost an unprofitable transaction. 
As a matter of fact, many makers refuse to do business 
at current rates. They have no need to press for orders 
and, generally speaking, are quoting from Is. to 3s. per 
ton above the current price of No. 3 Cleveland pig iron. 
The discussion now proceeding as to the use of cast iron 
shells in the place of steel shells has considerable interest 
for this district. If the War-office were to decide to use 
cast iron a big stimulus would at once be given to the 
Cleveland pig iron trade, and there would no doubt be a 
rapid diminution of the big stock of pig now held in the 
public store. The demand for hematite would be somewhat 
reduced, but the furnaces could be put on Cleveland, less 
foreign ores would be required and more Cleveland iron- 
stone would be in demand. The general market quotation 
for No. 3 G.M.B. Cleveland pig iron is 67s. for prompt 
delivery, though a few small lots have changed hands at 
66s. 9d. For No. 1, which is extremely scarce, a premium 
of 4s. is demanded, while No. 4 foundry is at 66s. 6d., 
and No. 4 forge, mottled and white all at 66s. White iron 
is also very scarce, and quotations very firm, though for 
mottled the price might be shaded. 


Hematite Pig Iron. 


There is no improvement to record in the East 
Coast hematite pig iron trade. Business is practically 
stagnant. There are no shipments of consequence and 
home consumers being fairly well supplied business is 
confined for the most part to small lots of mixed numbers 
for prompt delivery, for which 100s. is the ruling figure. 


Iron-making Materials. 


There is little demand for foreign ore, consumers 
for the most part being heavily stocked. Business being 
confined to odd cargoes, it is somewhat difficult to fix the 
exact price. Under special circumstances sales of Rubio are 
reported as low as 25s. 3d. per ton ex ship Tees, but the 
nominal quotation is still 26s. Coke is firm and quotations, 
compared with the selling price of No. 3 Cleveland pig iron, 
are very excessive. Supplies are scarce, deliveries on cur- 
rent contracts being in many cases behindhand. For good 
medium furnace kinds delivered at the works the quotation 
ranges from 31s. to 32s. per ton. 


Manufactured Iron and Steel. 


The position of affairs in all departments of the 
finished iron and steel trades continues very much on the 
same lines which have been the experience now for many 
weeks. Government contracts of a varied character con- 
tinue to flow in abundantly and the manufacturers are 
kept excessively busy. Several engineering shops in 
close proximity to steel works have now taken to the mak- 
ing of sections for munition equipment purposes, and it 
appears there would be even more work doing in this 
relation were more labour available. The past week or 
two has witnessed many advances, most of them repre- 
senting a considerable percentage on the selling prices of 
finished iron and steel products. This step has caused no 
surprise, seeing that makers have to recoup themselves for 
big increases in raw material, to say nothing of the higher 
costs resulting from all-round wages advances of ten, 
fifteen, and even more per cent. and various war bonuses. 
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These increased costs have more than wiped out the 
economies of recent years effected by labour-saving 
machinery and appliances for economising in many direc- 
tions. The steel rail trade is now very busy, and this week 
Bolckow, Vaughan and Co., Middlesbrough, have secured 
an order for 1000 tons for the Metropolitan Railway. Iron 
bar makers are exceptionally busy and in some cases are 
behind with deliveries. They have been very hard up for 
billets for months, but matters are improving in this 
respect, the position being relieved to some extent by 
supplies from America. The following are among the 
principal market quotations :—Common iron bars, £10 10s.; 
best bars, £10 17s. 6d.; best best bars, £11 5s.; packing 
iron, £8 ; iron ship plates, £10; iron ship angles, £10 10s.; 
iron ship rivets, £13; iron girder plates, £10; steel bars, 
basic, £10; steel bars, Siemens, £10; steel ship plates, 
£10; steel ship angles, £9 15s. ; steel boiler plates, £11 ; 
steel joists, £9 17s. 6d.; steel hoops, £9; steel strip, £9 ; 
heavy steel rails, £8 to £8 5s.; steel railway sleepers, £10 ; 
galvanised sheets, 24 gauge, £22 10s.; sheets less 4 per 
cent., railway material net f.o.b., and all other descrip- 
tions less 24 per cent. discount. 


Shipbuilding and Engineering. 


Shipbuilders and engineers on the North-East 
Coast are full ci work, chiefly for the Admiralty. No new 
orders for merchant vessels are being booked at present, 
partly because of the uncertainty of delivery and partly 
because .of the high cost ; but there is work for months to 
come. The various departments of the engineering trade, 
without exception, are working at the utmost pressure and 
work continues to flow in abundantly. 


The Coal Trade. 


The coal market continues to run on lifeless lines 
so far as shipping is concerned, owing to the great difticulty 
still experienced in obtaining Government permits. The 
Coal Exports Committee in London are exercising their 
right of refusal to issue export licences to neutral countries 
with marked decision, if not severity, merchants finding 
the position growing daily more acute and licences coming 
forward for shipment to certain countries—particularly 
Scandinavia—slower than ever. This state of things 
reacts somewhat severely on the Northumberland steam 
coal trade, and to a lesser extent on Durham coals, and the 
Northumberland collieries in particular will be undoubtedly 
faced with complete idleness if things do not improve, 
and only keep working at present with the utmost diffi- 
culty. Steam collieries are getting hard up for trade, and 
whilst they still ask recent prices, there is no doubt that 
buyers with positive orders, tonnage, and licences in hand 
can get very substantial discounts. In the gas coal trade 
matters are not so hard, but still new business is very 
searce, late prices are nominally maintained, and collieries 
are fairly well supplied with tonnage, but more orders 
would make them feel more comfortable. There is no 
doubt that as soon as the Black Sea ports are open a heavy 
tonnage will be sent there, and by some the present slack- 
ness is regarded as temporary. Quotations are as follows : 
—Northumberlands: Best Blyths, 20s.; second Blyths, 
17s.; unscreened, 15s. to 16s.; best smalls, 14s. 6d. to 
15s.; households, 20s.; Tyne primes, 20s.; Tyne seconds, 
l7s. to 17s. 6d.; special smalls, 15s. to 16s.; ordinary 
smalls, 14s. Durhams: Best gas, 2ls.; second gas, 18s.; 
special Wear gas, 2ls.; smithy, 18s. to 19s.; coking smalls, 
17s. to 18s.; ordinary bunkers, 17s. to 17s. 6d.; best 
bunkers, 19s. to 20s.; foundry coke, 37s. 6d. to 40s.; fur- 
nace coke, 32s. 6d.; gas coke, 23s. to 25s. 








SHEFFIELD. 
(From our own Correspondent.) 


The Output of Shells. 


A suUBJECT that has claimed some little attention 

here of late is the advisability or otherwise of resorting 
to cast iron shells in order more rapidly to augment the 
present output. But all who have taken part in the dis- 
cussion do not seem to realise that it is not the case portion 
of a projectile that is causing the trouble. There is little 
difficulty in turning out that part of a shell in almost any 
quantity, whether for high-explosive or piercing purposes. 
Where any delay in the output is experienced it 1s in con- 
nection with the cap and the brass and copper fittings. 
This is where the real skill in shell making comes in, and 
those who are intimately associated with the shell shops 
know full well the difficulties which have to be faced and 
overcome. It is not for me to mention them here, nor to 
explain the very interesting manner in which the principal 
trouble has been met, but I can say with full confidence 
that it has been fully met and in a way, too, which will do 
a very good turn to a section of Sheffield trade which had 
been rather “left ’’ in the first rush of munitions manu- 
facture. When, therefore, cast iron shell cases are advo- 
cated as being more quickly and easily turned out it should 
be borne in mind that steel cases can be produced with 
far greater expedition than the live shell can be completed 
—at least, that was the case until the discovery to which 

I have very indirectly alluded. There may, nevertheless, 
be plenty of room for cast iron shells for use as canister 
shot at close quarters; but, as Dr. Arnold remarked, 
when interviewed on the subject in his laboratory at the 
Sheffield University, the matter is distinctly one for 
experts and should not really be debated by the public 
at a time like the present. The authorities at Woolwich 
are very jealously watching every new point in the way 
of projectiles and will be quick to adopt anything worth 
taking up. Speaking of shell making, further new “ shops ” 
have just been completed, fitted up with the finest modern 
lathes, and in some of these staffs of youths are being 
installed for the turning of small projectiles. These lads, 
encouraged perhaps by the high wages they can at once 
earn, are throwing themselves into the work with great 
zest. As to the local Munitions Committee, the appoint- 
ment of which I mentioned in a letter a few weeks ago, it 
is doing admirable service under the chairmanship of 
Colonel Hughes, C.B., with Dr. Ripper, of the Applied 
Science Department of the University, as vice-chairman, 
and Mr. Albert Davidson as honorary secretary. The 
Committee has ascertained how many lathes, milling, 
and other machines there are in the Sheffield district, 





how many of them net already engaged on Government 
work could be so employed, how many firms with these 
facilities are willing to become sub-contractors under 
armament firms or to work independently, and also the 
number of skilled munition workers there are here and 
how they are disposed. The whole business has been very 
thoroughly gone into, and what the Committee is con- 
cerned about now is in assuring itself that Government 
work is being put into the hands of every available firm 
ready to take it. 


Labour Demand Satisfied. 


One of the most remarkable effects of these 
attempts to organise munition work and workers is to be 
seen in the fact that whereas a few weeks ago I was urged 
by armament firms to call attention to the pressing need 
of semi-skilled and skilled labour and also unskilled labour, 
to-day, notwithstanding that recruiting is still proceeding 
throughout this district, the supply of all kinds of labour 
in almost every direction is about equal to the demand. 
It is quite true that in the case of drawers-out and teemers 
for crucible furnaces there is a shortage, but the Govern- 
ment’s plan to bring these men back from the trenches— 
or at least invite them to return—should meet this and 
similar cases. Inquiries at one or two of the armament 
works appear to reveal very little need now for any such 
assistance. Some firms have scores of men waiting for 
positions as shell turners—men who have been trained in 
lathe work at Dr. Ripper’s classes—and many tradesmen 
and professional men who have volunteered to devote 
three hours every night and all day on Sundays to munition 
manufacture, or in relieving men at the armament works 
for more pressing employment, find their willing services 
can be with difficulty utilised at present. The great 
need is still for more lathes and other machine tools. Home 
engineers turning these out are working at very high pres- 
sure and good second-hand machines find a ready market. 
Considerable numbers of lathes are being imported from 
the United States, but whilst they answer the purpose 
well enough for the time being they are a lighter make 
than the British and have not the same life. There has 
been quite a number of prosecutions lately of men who 
have, it is alleged, absented themselves from war work 
without reasonable cause, but against this must be placed 
the testimony of a high official at the Admiralty, which 
is represented as stating that “ from the beginning of the 
war up to now Sheffield has done everything that can be 
expected of it and more, and if every other place in England 
and Scotland had acted as well as Sheffield there would 
have been no need for agitation or for the appointment of 
a Minister of Munitions.’’ Personally, I am afraid that is 
rather drawing the long bow, because it is incontrovertible 
that since the agitation for an increase in the output of 
munitions Sheffield has multiplied the production in a 
remarkable manner. At the same time, I believe it to be 
a fact that, on their facilities, the armament works them- 
selves could not have been surpassed. Before turning from 
the subject of labour it should be mentioned that the little 
trouble which seemed a week ago to be threatening at 
Stocksbridge has been settled, as I anticipated it would 
be, amicably for all concerned. The negotiations have 
been on hand for some little time, but good feeling has 
been shown on both sides and the settlement now arrived 
at includes an advance on rates varying from Is. to 3s. 
per week for every man and a special allowance applicable 
to any man and boy in the steam and electric service of the 
steel firm concerned. At one Sheffield works there is 
trouble with the men regarding the question of the rate of 
pay for overtime, and if both sides maintain their present 
unbending attitude a more serious development of the 
matter may be feared. 


Round the Works. 


Some of the rolling mills are very much incon- 
venienced just now for the want of more men of the right 
sort. I mentioned in a previous letter that a complaint 
from this quarter was to the effect that whilst rolling mills 
were booking orders in connection with tool steel required 
by munition manufacturers, and so were indirectly engaged 
on Government work, they experienced no relief from the 
claims of recruiting operations. It is now hoped that they 
will find some kind of a remedy, with the attention of the 
Government directed so closely to the recruiting of skilled 
men whose labour is valuable at home. For the want of 
men some of the rolling mills can only run day shifts. The 
tendency of general trade is to expand, and very consider- 
ably, too; but manufacturers’ operations are restricted 
to such an extent that they cannot accept orders that in 
normal times they would have jumped at. The home 
demand is very healthy and colonial requirements are 
improving. New overseas business includes plane irons 
for Brisbane; steel for Toronto, Calcutta, Fremantle, 
Las Palmas; knives for Yokohama and Kobe ; files for 
Singapore, Valparaiso, Cawnpore, Calcutta, and Buenos 
Aires; tools for New York and Newcastle (N.S.W.) ; 
hardware for Valparaiso ; cutlery for Montreal, New York, 
and St. John ; sheep shears for Buenos Aires ; chisels for 
Calcutta and Cawnpore. The cutlery branch of the steel 
trade has developed distinct activity on home account, 
and few firms can really keep pace with orders, a big demand 
having sprung up, since the crippling of the German 
markets, for knives, tools, and machetes used on various 
plantations abroad. Under the organisation scheme of 
the Munitions Committee it is likely that any lathes idle 
in the silver plate trade will be requisitioned for Govern- 
ment work. 


Miners and War Requirements. 


It must be conceded that on several occasions 
of late, when rather serious labour troubles have threat- 
ened, the trade union leaders’ counsels of moderation have 
saved the situation. An instance of this very correct 
attitude, particularly with regard to colliers and their 
holidays, has just occurred at a mining district in the 
Sheffield area. A meeting of the miners employed at a 
large colliery was convened a few days ago, at the special 
request of the miners’ executive, to appeal to the men to 
forego the usual “ Feast” holidays and to induce them 
not to lose time during the week. The chairman, who is 
vice-president of the Derbyshire Miners’ Union, said there 
was a possibility of military law being introduced, but 
before it was put into operation every chance would be 





given to the officials and men to do what they could to 
persuade men to work, to work full time, and so make any 
form of compulsion unnecessary. The executive, he 
added, was pledged to do what it could in the matter 
and it appealed to the men to help it. It did not 
suppose that every man could work six full days a week 
but after making every allowance there were at least 
10 per cent. of strong, healthy men absent habitually 
without any excuse. The war must be won at any cost 
and all must make sacrifices, and it was but a little sac: ifice 
for men to give up their “‘ Feast’ holiday and to work 
full time regularly. This incident is, I think, worth record. 
ing as showing the manner in which some of the men’s 
leaders are endeavouring to assist the Government, 
That there is need for this assistance is suggested by a 
letter just received from Colonel Stephenson, a dire:tor 
of one of the leading Sheffield firms, but at preseni in 
command of the Howitzer Battery of the West Riding Royal 
Field Artillery “‘ somewhere in France.” “I suppose,” 
he writes, “we shall not get a move on till the British 
workman realises that a full day’s work is necessary {for a 
full day’s pay. If a few of them were put with the infantry 
in the front trenches those who were lucky enoug!) to 
escape unscathed could tell their ‘ pals’ what is thouvht 
of limitation of output by their brothers at the front. 
It is neither more nor less than indirect murder.” 


Junior Engineers and Foundrymen. 


Since a separate branch of the Junior Institute 
of Engineers was formed in Sheffield a year or so ago the 
movement has made splendid progress here, and a little 
friendly rivalry has existed between the Birminghwin, 
Manchester, and Sheffield branches. The last named, 
however, has now taken the lead for membership in the 
provinces and is doing very useful service. An equally 
active branch is that representing the British Foundry. 
men’s Association, under the auspices of which some 
practical papers are read from time to time. On Saturday 
the members of these two branches were the guests of 
Mr. T. H. Firth, director of the Brightside Engineering 
Company, and Mr. John Little, general manager of 
Cammell, Laird’s Grimesthorpe Steel Works, the respective 
local presidents of the British Foundrymen and _ the 
Junior Institute of Engineers, at Prior Bank, the residence 
of Mr. Firth. Dr. Ripper, of the University, and Mr. F. 
Best, director of Thomas Firth and Sons, were amongst 
those present, and there was a short speech list. The 
gathering consisted wholly of war workers and their lady 
friends. 


Raw Materials, &c. 


With the exception of West Coast hematite, the 
buying movement for pig iron appears to be as sluggish 
as ever, though Derbyshire foundry seems to be showing 
a rather firmer tendency. Although there is still a feeling 
in favour of holding off the market as much as possible 
in the hope of values turning in buyers’ favour, it is almost 
too much to expect. That, apparently, is the conclusion 
come to this week amongst users of West Coast hematite 
iron, for quite a strong renewal of buying has set in, under 
the influence of which the market has appreciated, and for 
Bessemer mixed numbers 118s. to 120s. is asked, delivered 
here, representing an advance of from 2s. to 2s. 6d. per 
ton. It may easily be that consumers are wise in this 
action, for with the heavy and increasing demand for this 
iron for war material purposes the market level may become 
much higher yet. Special low phosphorus iron costs 130s., 
or perhaps more, for Sheffield delivery. East Coast 
hematite pig iron, however, is rather easier, for whilst 
some makers will not consider business under 106s. 
delivered for mixed numbers, others are selling at 104s. 3d. 
to 106s. 3d., and in one case a shilling or so less than that 
is said to have been taken. Lincolnshire maintains its 
nominal position and Derbyshire iron appears not to be 
quotably changed. Billets are now coming fairly freely 
from America, though with the terrible state of congestion 
on the railways deliveries are very uncertain ; moreover, 
the price of these importations is rather hardening. For 
home qualities hard basic billets still command £9 10s. 
and soft 10s. less, and Bessemer acid billets are about 
£11, with Siemens about £11 10s., supplies of all billets 
being well under demand. Hoop iron has jumped up 20s. 
recently and is now officially quoted at £12 2s. 6d. The 
high pressure at which engineers are working is yielding 
a full supply of scrap steel, so that the market for this 
commodity is developing a little weakness, except perhaps 
for the very best sorts. As regards Swedish iron and steel, 
supplies are coming to hand fairly well considering the 
circumstances, but not by any means as freely as users 
would like, though there appears to be no particular lack 
up to the present. 


Fuels. 


The steam coal market is still showing a weak 
tone in consequence of the smaller tonnage going for ship- 
ment through the Humber ports, whilst so far as prices 
for shipment are concerned the colliery position is being 
weakened by middlemen who bought at the end of last 
year when prices were low and are now forcing sales at 
considerably lower rates than collieries will entertain. 
The outlook continues to be regarded as uncertain, with 
everything still dependent upon the tonnage allowed for 
export to neutral countries. The local demand is very 
heavy and a good weight has been arranged on contract 
for the next twelve months at advances of from 6s. to 
6s. 6d. per ton, as compared with a year ago. Buyers, 
however, who have not yet arranged contracts seem inclined 
to wait for the present in the expectation of a definite 
policy in respect to advances being settled by the Govern- 
ment, as theré has been nothing yet mentioned regarding 
the position of buyers who have renewed their contracts 
at much higher rates of advance than suggested by the 
Committee. The market for small fuels, while showing a 
strong position, is perhaps not quite so active as recently. 
Collieries are still well placed for orders and values are 
steadily held. Current quotations for steam coal are per 
ton at pit as follows :—Best South Yorkshire hards, 17s. 
to 17s. 6d.; best Derbyshire hards, 17s. to 17s. 6d.:; 
second quality, 15s. 9d. to 16s. 3d.; steam cobbles, 15s. 6d. 
to 16s. 
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SCOTLAND. 
(From our own Correspondent.) 


The Export Problem. 


GENUINE endeavours have been made from time 
to time to foster mercantile relationships with places 
where in former times the continental producer held 
sway, but under present conditions the development of 
this business must of necessity be a slow process. The 
production of munitions of war is meantime of first 
importance, and work outside War-office or Admiralty 
business is regarded us a side line, and in most cases is 
accepted without guarantee of delivery. Consequently, 
many orders sent to this country cannot be executed. 
The monetary condition of affairs, too, is no doubt a 
hindrance to the freedom of development, while the 
decided lack of export steamers is also a most important 
jactor. Steamers frequently leave behind a great deal 
more than has been offered, while the long intervals in 
sailings make foreign deliveries a most uncertain quantity. 
The production of Germany and Belgium having been 
shut off, it is natural to consider Britain and America to 
be the principal sources of supply. Foreign buyers will 
doubtless compare the new state of things with the old 
regarding price and deliveries, and the result is not likely 
to be favourable to the British supplier. 


Trade and Labour, 


Trade at present practically means munitions, and 
it is said that at least 85 per cent. of the output of the iron 
and steel works in Scotland represent, either directly or 
indirectly, material which will be used some way or 
another in) connection with the Allied Governments. 
The markets are getting strong again. The recent heavy 
rises in England have no doubt induced makers to name a 
higher range of prices,and iron and steel materials par- 
ticularly show a considerable advance. The coal market, 
on the other hand, has had no effect on the present situa- 
tion, as recent prices have been all in favour of the con- 
sumer. The chief cause of the advance is the question of 
labour, Not only is labour dear, but the supply is inade- 
quate, while a considerable proportion of the supply 
offered is of an indifferent and immature quality. Attempts 
have been made to bring back -frrom the trenches many 
of the mechanics and skilled workers, as it is being realised 
more and more that the initial stages of the great conflict 
begin at the great steel and iron works. Some of the best 
steel workers, puddlers and highly skilled mechanics 
have enlisted, and now, with the increasing pressure 
and continued strain which has been put upon the pro- 
ducing factories, the depleted staffs and raw labour tell 
their own story in the weekly returns. 


The Wages Question. 


The claim by the Scottish miners for an advance 
in wages to the extent of 50 per cent. on the 1888 basis, 
or 2s. a day, less an increase of 18} per cent., or 9d. per 
day, recently awarded under the decision of the Prime 
Minister, will be heard by Sir George Askwith, Chief 
Industrial Commissioner, at a meeting of the Scottish 
Coal Trade Conciliation Board, to be held in Glasgow on 
June 29th. The Board has already had two meetings 
to consider the claim, but an agreement has not yet 
been reached. During the week a conference took place 
at Glasgow between representatives of the West of Scotland 
Steel Trade Employers’ Wages Association and officials 
of the British Steel Smelters’ Society and the Amal- 
gamated Steel and Iron Workers’ Society to consider a 
claim by the bricklayers’ labourers for an advance of 1d. 
per hour on existing rates of wages. The employers 
agreed to give an advance of 4s. a week, to date from May 
30th, which will include a previous award of }d. an hour. 
The advance is to be considered as a war bonus of 8d. per 
shift, and will apply to the general labourers as well as 
to the bricklayers’ labourers. In the case of the general 
labourers employed at Parkhead Forge, who received an 
advance of 2s. in January, a further advance of 2s. will 
be given to those earning up to 30s. and Is. to those earn- 
ing between 30s. and 40s. The Edinburgh tinsmiths, 
who have been negotiating for an increase of wages, have 
come to terms with their employers. The men are to 
receive an advance of 3s. per week and 74 per cent. on 
piecework prices. This is to date from April, and should 
the war continue until January, or should times be abnor- 
mal, an additional increase of 24 per cent. will be granted 
at that date. 


Pig Iron. 


No change of importance is reported in the Scotch 
pig iron trade. Works are very busy and large deliveries 
of hematite and ordinary iron are being made. New 
business, however, continues quiet and makers are only 
booking small quantities which consumers are purchasing 
against their immediate requirements, while the shipping 
department has not improved as was expected. The 
number of furnaces in blast is still seventy-two, the same 
number as last week and in the corresponding week of 
last year. The strong feeling which characterised the 
pig iron warrant market at the beginning of the week 
did not continue and prices declined day by day. At 
the close of the week Cleveland iron was quoted at 
66s. 13d. per ton cash buyers, showing a decline of Is. 
per ton compared with the preceding week. The total 
turnover amounted to 20,000 tons. Warrant stores are 
still on the increase, and now amount to 153,184 tons, 
compared with 81,598 tons in the same week last year. 


Pig Iron Prices. 


The prices of Scotch makers’ iron are unchanged, 
and are quoted as follows :—Monkland, f.a.s. at Glasgow, 
No. 1, 80s. 6d.; No. 3, 79s.; Govan, No. 1, 79s.; No. 3, 
77s. 6d.; Carnbroe, No. 1, 83s.; No. 3, 79s.: Clyde, 
No. 1, 85s. 6d.; No. 3, 80s. 6d.; Gartsherrie, Summerlee, 
Calder and Langloan, Nos. 1, 85s.; Nos. 3, 80s.; Glen- 
garnock, at Ardrossan, No. 1, 86s.; No. 3, 8ls.; Eglinton, 





at Ardrossan or Troon, No. 1, 80s.; No. 3, 79s.; Dal- 
mellington, at Ayr, No. 1, 81s.; No. 3, 79s.; Shotts, at 
Leith, No. 1, 85s.; No. 3, 80s.; Carron, at Leith, No. 1, 
86s.; No. 3, 81s. per ton. 


Finished Iron and Steel. 


Business in the finished iron and steel trades 
continues on similar lines as for a considerable time past, 
and there is practically nothing fresh to report. Works 
are well employed, but the output is practically entirely 
absorbed by the Admiralty and War-office, and for the 
requirements of the French and Russian Allies. Ordinary 
mercantile and structural specifications are somewhat 
neglected and consumers have difficulty in obtaining 
delivery of this class of work. The export demand for 
steel is very restricted. There is no change in the black 
sheet trade. Makers are busily engaged in the production 
of the heavy gauges, and are booking a fairly large busi- 
ness from time to time, principally for delivery in this 
country, where requirements are on a large scale. The 
high prices quoted for spelter have brought business in 
galvanised corrugated sheets to a standstill, and con- 
sequently the demand for thin sheets is very small. 
Malleable iron makers are experiencing a large demand for 
iron bars, and new business is being refused in some cases 
on account of the difficulty of guaranteeing deliveries. 
Orders for steel bars are also providing producers with 
plenty of work, and in this, as well as in the iron depart- 
ments, makers have reason to be satisfied with their 
present position. ‘* Crown” bars are quoted at £10 per 
ton, less 5 per cent., for home delivery and £9 10s. net 
for export, while prices of mild steel bars are about £10 10s., 
less 5 per cent., and £10 net for the respective deliveries. 
Wrought iron and steel tube makers are booking plenty 
of orders for home delivery, but the export department is 
very quiet. 


Scotch Iron and Steel Imports. 


The following is a statement of the registered 
imports of certain kinds of iron and steel manufactures 
into Scottish ports during May, 1915 :—Wrought iron 
bars, angles, &c., ex Continent, 2 tons, value £23; ex 
United States and Canada, 7 tons, value £38; wrought 
steel bars, angles, &c., ex United States and Canada, 
1935 tons, value £12,836; iron or steel hoops and strips, 
ex Continent, 3 tons. value £34; ex United States and 
Canada, 7398 tons, value £53,529; iron or steel plates 
and sheets, not under jin., ex Continent, 4 tons, value 
£26; ex United States and Canada, 526 tons, value 
£3420; iron or steel plates and sheets, under iin. thick, 
ex Continent, 2 tons, value £36; total, ex Continent, 
11 tons, value £119; ex United States and Canada, 
9866 tons, value £69,823. 





Prices of Manufactured Steel and Iron. 


Messrs. David Colville and Sons, Limited, Dalzell 
Steel and Ironworks, Motherwell, quote the following 
prices for steel and iron manufactures :—Siemens steel 
plates, marine boiler quality £10 15s. per ton, land boiler 
quality £10 15s., ship quality £9 10s ; Siemens steel bars, 
boiler quality £11, ship quality £10 10s.; Siemens steel 
angles £9 10s. per ton; Dalzell manufactured iron, 
£9 12s. 6d. per ton; Dalzell best, £10; Dalzell best horse- 
shoe, £10 2s. 6d.; Dalzell angle, £9 12s. 6d.; Dalzell best 
angle, £10; Dalzell best best, £10 2s. 6d.; Dalzell extra 
best, £10 15s. per ton. 


Coal. 


The quieter conditions which became apparent 
in the market a few weeks ago still continue. The 
licensing difficulty and the inevitable delays in getting 
matters fixed up is no doubt in a measure responsible, 
but, on the other hand, the demand is less urgent than it 
was. The industrial demand continues steady, but the 
household and gasworks requirements are now limited. 
Splints and ells are moving off slowly, and values are 
inclined to ease a little. Navigations are still receiving 
plenty of support, and prices are firm, but ordinary steam 
sorts are at a discount. In smalls, also, there is a lack of 
orders, and collieries are finding some difficulty in getting 
rid of outputs. The latest move of the Government in 
refusing to grant a licence for Swedish ports is proving a 
serious handicap to the trade in Fifeshire. Having regard 
to the large quantities of coals contracted for by the 
Swedish State Railways, not to mention numerous cargoes 
on private account, coalmasters are bound to feel the 
pinch. The aggregate shipments from Scottish ports 
during the past week amounted to 233,362 tons, compared 
with 230,103 in the preceding week and 345,148 tons in 
the corresponding week of last year. Ell coal is quoted, 
t.o.b. at Glasgow, 15s. to 15s. 3d.; splint, 15s. to 18s. G:L.; 
navigations, 21s. 6d. to 23s.; steams, 14s. to 17s.; trebles, 
15s. 9d. to 16s. 6d.; doubles, 15s. 9d. to 16s. 6d.; singles, 
l6s. 3d. to 16s. 6d.; best screened navigation coal, f.o.b. 
at Methil or Burntisland, 25s. to 26s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


THE coal trade continues to run on very quiet 
lines, with values of large coals, excepting the better grades, 
which are absorbed almost entirely by the Admiralty, 
on the easy side for prompt shipment. For forward sbip- 
ment—that is, for July loading—there is practically 
nothing being done on any scale. The outlook is too uncer- 
tain. It is impossible to say what Government action 
may be taken with regard to coals, and there is also the fear 
of trouble with the men over the new agreement. Still, 
there is nothing like the apprehension of danger regarding 
the latter as existed when the present agreement was 
being discussed and arranged. The likelihood of a strike 
throughout the coalfield at that time checked business very 
considerably, but although no progress has so far been 
made towards smoothing over the present difficulties and 
the position is generally regarded as critical, the majority 
interested in the coal trade possess the feeling that no 
matter how near things may go to a stoppage, no such 
unfortunate event will be permitted, and that the Govern- 
ment will step in and make some arrangement such as will 
at least during the war ensure continuous working. In 


France, but one reason that it escapes quite as much 
notice as under ordinary circumstances is that chartering 
of steamers is on a comparatively small scale, and owing 
to this fact the belief is engendered that there is not the 
trade passing by a very long way compared with pre-war 
days. It is doubtful, however, whether there was ever at 
any period so much tonnage held on time-charter, and of 
which very little is heard, with the result that a wrong 
impression is often entertained as to the condition of 
activity in the market. Licences for export to neutral 
countries still continue to be given out with a very sparing 
hand. A few have been given for South America, but these 
are nothing, comparatively speaking, especially if the 
Coal Export Committee refrains from giving any more 
permits for a few weeks. But in spite of the restriction 
placed upon shipments to neutral destinations and the 
effect upon the market in the way of bringing down coal 
prices from their rather artificial level, the result has not 
been to cause actual stoppage of work at the pits, although 
many collieries have sailed perilously near it and have 
hardly known from one day to another how they were likely 
to get along. 


Labour Affairs. 


Great interest this week centred in the meeting 
of the Conciliation Board in the expectation that possibly 
there might be some forward development in the matter 
of the new wage-agreement for the coalfield. But any 
expectations in this direction were doomed to disappoint- 
ment, as the proceedings were altogether abortive of any 
result except non-success. There were two questions 
before the Board, viz., the non-unionist problem and the 
application from the workmen’s representatives that 
there should be a joint audit of the coalowners’ books in 
order to ascertain the selling price of coal since war broke 


‘out. The workmen’s leaders submitted proposals for 


securing the co-operation of the employers for the purpose 
of bringing non-unionists into line, but the reply of the 
coalowners was that if they could agree on a method of 
dealing with the non-unionist question they were ready 
to do so on two conditions, viz., that the Miners’ Federa- 
tion should guarantee that there should be no stoppages 
of any kind at the collieries during the war, and secondly, 
that the present Conciliation Board agreement should 
continue, with the addition of the 17} per cent. war bonus, 
which was now being paid during the period of the war. 
The men, however, were not prepared to bargain and 
declined to accept the offer. They appealed to the owners 
to negotiate with a view to arriving at a settlement before 
the present agreement expires at the end of this month, 
but the employers refused. The owners subsequently 
agreed to a joint audit of their books subject to the men 
appointing a qualified chartered accountant to accompany 
their auditor to go through the books from July, 1914, to 
the present time. 


LATER, 


The hatchwaymen who at Swansea stopped work have 
resumed on condition that their grievances should be 
considered. In the case of the miners at the Coedely 
collieries, who came out on strike on the non-unionist 
question, the stoppage is not likely to be of long duration, 
but up to Wednesday the men were still out, although 
there were only three non-unionists. 


Suggested Dockers’ Battalion. 


There is a movement on foot for forming a 
Dockers’ Battalion at Cardiff, but considerable difference 
of opinion prevails on the question even among the dockers 
themselves. The point put forward by the general manager 
of the Cardiff Railway Company is that there are large 
numbers of regular employees who are most anxious to 
enlist, but if they go the company will lose their skilled 
service in the working of the docks and the shipment of 
coal. They would be willing to incur all obligations of 
enlistment and to remain at their present duties if Lord 
Kitchener required them to do so. Some of the labour 
leaders, however, do not like the idea and regard it with 
suspicion. Their contention is that the men are working 
well and there is no necessity for any interference with 
them. The number proposed to be enlisted would be 
about 800, all men who are directly engaged in the working 
and shipment of coal. An experiment would be made 
with these first of all. 


Current Business. 


There has been no new feature in the way of 
fresh business. Whatever operations have taken place 
have been almost entirely for prompt shipment for which 
values are easy. Both large and small coals have been 
affected. The superior Admiralty qualities are still no 
more than nominal, as the Admiralty monopolise them, 
but the lower grades of large coals have been offered freely, 
mainly by middlemen, who, even at the lower figures 
obtainable, are able to make a profit which, set against the 
profit of 6d. per ton in normal times gives a handsome 
return. Ordinary second Admiralties are not worth more 
than 30s., while dry coals have met with a slow inquiry. 
The best drys are in some cases quoted at 32s., but a seller 
could not really command more than 30s. The difficulty 
is that sellers exceed the number of buyers at the moment. 
Best Monmouthshires are relatively steadier than other 
descriptions, for the reason that there is one market in 
these coals. Very little is held by middlemen, with the 
consequence that the colliery salesmen have things more 
in their own hands. The weakest section is in Western and 
Eastern Valleys, the former being obtainable at 25s., 
while the latter range down to about 22s. 6d., there being 
a chance of getting on at even less at times. The cheapness 
of large continues to react on smalls. Buyers are quick 
to recognise that they are doing better for themselves in 
buying inferior large at about 22s. to 23s. than paying 22s. 
for best bunker smalls, the result being that the absence 
of demand for the latter depressed prices to nearer 20s. 6d. 
to 2ls., with cargo sorts from 15s. to 18s. Patent fuel is 
firm, but pitwood has weakened to 28s. 6d. to 29s. 6d. 


LATER. 


The market shows no change, but remains on the easy 





spite of the apparently quiet conditions in the coal trade, 





there is a very considerable business proceeding as regards 


side in the case of both inferior large coals and smalls. 
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Coal Exports. 


Returns of coal shipments foreignwise last week 
compare rather unfavourably with the corresponding 
period of last year, although shipments on Government 
account continue heavy. The total from Cardiff, Newport, 
Port Talbot and Swansea was 302,167 tons, as against 
515,319 tons last year, a decrease of 213,152 tons. The 
total from Cardiff was 169,981, as against 335,663 tons, 
and in the case of Newport the amount was only 38,491 
tons, compared with 85,110 tons. Swansea sent away 
72,983 tons, which was an increase of 5009 tons, while 
from Port Talbot 20,712 tons were dispatched as compared 
with 26,572 tons. 


Approximate Values. 


Steam coa!: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 29s. to 30s.;  ordinaries, 
28s. to 29s.; best drys, 30s. to 3 ordinary drys, 27s. 
to 29s.; best bunker smalls, 20s. 6d. to 21s.; best ordinaries, 





20s. to 20s. 6d.; cargo smalls, 17s. to 18s.;  inferiors, 
15s. 6d. to 17s.; washed smalls, 22s. to 22s. 6d.; best 
Monmouthshire black vein large, 30s. to 3ls.; ordinary 


Western Valleys, 25s. to 27s. 6d.; best Eastern Valleys, 
24s. to 25s.; seconds, Eastern Valleys, 22s. 6d. to 24s. 
Bituminous coal: Best households, 29s. to 30s.; good 
households, 27s. to 28s.; No. 3 Rhondda large, 29s. to 









30s.; smalls, to 23s.; No. 2 Rhondda large, 24s. to 
26s.; through, s. to 23s.; smalls, 19s. to 20s.; best 
washed nuts, 27s. 6d. to 30s.; seconds, 25s. to 27s.; best 
washed peas, 26s. 6d. to 27s. 6d.; seconds, 22s. to 24s. 





Patent fuel, 35s. to 37s. 6d. Coke: Special foundry, 
42s. to 43s.; good foundry, 38s. to 40s.; furnace, 30s. to 


32s. Pitwood, ex-ship, 28s. 6d. to 29s. 6d. 


Newport (Mon.). 


The market this week has displayed a dull tone, 
but values have not fallen to any extent, and in some cases 
sellers are inclined to quote even more than a week ago. 
The conditions are irregular, so that prices are bound to 
show considerable variation. The tonnage position is 
not on the whole very satisfactory, so that while some 
collieries may be pretty well off there are others short. 
Approximate prices :—Steam coal: Best Newport black 
vein large, 30s. to 3ls.; Western Valleys, 24s. to 26s.; 


Eastern Valleys, 23s. 6d. to 24s. 6d.; other sorts, 22s. to 


23s.; best smalls, 19s. to 19s. 3d.; seconds, 17s. 9d. to 
18s. 3d. Bituminous coal: Best house, 28s. to 29s.; 


seconds, 268. to 27s. Patent fuel, 34s. to 36s. Pitwood, 


ex-ship, 29s. to 29s. 6d. 


Newport Metal Exchange. 


The local iron and steel trades display very little 
change, and there is not a great deal of fresh business to 
report. Production is about normal and the inquiry on 
a fairly good scale. Tin-plate bar makers have business, 
for some weeks ahead, and last values are maintained, 
ruling for both Bessemer and Siemens qualities, £7 10s. 
to £7 15s. Little change is noticeable in rails, whilst 
Welsh hematite is quoted firm at about 110s. Tin-plates 
are unaltered, and nominally for 14 x 20, 19s. 3d. to 19s. 6d 
is indicated, and for 28 « 20, 38s. 6d. for both qualities. 
Works, however, are not inclined to quote far ahead. 


Swansea. 


The anthracite market has shown a firm tone, 
with the tendency of prices to appreciate further. The 
very best brands of hand-picked malting large are quoted 
higher, while machine-made cobbles were better, and nuts 
welj maintained their advanced prices. Very small quantities 
of beans and peas have been on offer, with the result that 
good figures were obtainable. Steam‘ coals, however, have 
been slow and inclined to be easy. Apprximate quotations : 
—Anthracite : Best malting large, 23s. to 24s. 6d.; second 
malting large, 19s. 6d. to 20s. 6d.; big vein large, 17s. to 
18s. 9d.; red vein large, 17s. 3d. to 18s. 3d.; machine-made 
cobbles, 27s. to 30s.; French nuts, 28s. to 3l1s.; stove 
nuts, 27s. to 29s. 6d.; beans, 24s. 3d. to 25s. 3d.; machine- 
made large peas, 16s. 9d. to 17s. 3d.; rubbly culm, IIs. 9d. 


















to 12s. 6d.; duff, 7s. to 7s. 6d. Steam coal: Best large, 
28s. to 29s.; seconds . 6d. to 26s.; bunkers, 20s. 3d. 
to 22s. 3d.; smalls, 15s. 6d. to 18s. Bituminous coal: 


through and 


smalls, 20s. to 22s. Patent 


No. 3 Rhondda large, 27s. 6d. to 30s. 6d.; 
through, 23s. 6d. to 24s. 6d.; 
fuel, 32s. to 35s. 6d. 


Tin-plates, &c. 


The following are the official prices from the 
Swansea Metal Exchange :—I.C., 20 « 14 112 sheets, 
19s. to 19s. 3d.; I.C., 28 x 20 56 sheets, 19s. 6d. to 
19s. Od.; L.C., 28 x 20 112 sheets, 38s. to 38s. 6d.; 
I.C. ternes, 28 « 20 112 sheets, 33s. Galvanised sheets, 
24 g., £22 10s. per ton. Block tin, £168 15s. per ton cash, 
£166 10s. per ton three months. Copper, £82 15s. per 
ton cash, £84 per ton three months. Lead: English, 
£26 per ton; Spanish, £24 7s. 6d. per ton. Spelter, £95 
per ton. Iron and steel: Pig iron: Standard iron, 
66s. 14d. cash, 66s. 64d. one month; hematite mixed 
numbers, 95s. cash, 95s. 6d. one month; Middlesbrough, 
66s. 6d. cash, 66s. 11d. one month; Scotch, 72s. 6d. cash, 
73s. one month; Welsh hematite, 107s. 6d. to 110s.; 





East Coast hematite, nominal; West Coast hematite, 
nominal. Steel bars Siemens, £7 10s.; Bessemer, 
£7 10s. Steel rails, heavy sections, £8 2s. 6d. 








Roya Society or Arts.—The Council of the Royal Society 
of Arts has arranged with Professor Vivian B. Lewes to give a 
short course of special lectures during the recess on “* Modern 
Munitions of War.” Three lectures will be given at 4.30 p-m. 
on Wednesday afternoons, July 7th, 14th and 21st. The first 
lecture will deal with “‘ Guns and Propellants,” the second with 
“Mines, Shells and High Explosives,’ and the third with 
“Poison Gases and Incendiary Bombs.” The course will be 
under the Fothergill Trust. The lectures will be open to all 
Fellows of the Society, who can admit their friends personally, 
or by the usual tickets. Any Fellows requiring further tickets 
can apply to the Secretary, who will furnish them with any 
number they may desire for distribution. Tickets will also be 
issued gratuitously to any persons interested in the subject who 
may apply to the Secretary, Sir Henry Trueman Wood, at the 
offices of the Society. 


AN AMERICAN RAIL GRINDING MACHINE. 


Tue illustration given herewith represents an electri- 
cally-operated machine used for grinding corrugated rails 
and dressing of welded joints and repairs in rails, points 
and crossings of electric railways. Current is taken from 
the trolley wire of the railway by means of a flexible cable 
attached to a long rod, having at its top a bent copper 
rod, which is hooked over the trolley wire. 

The frame of the machine is carried by four small 
flanged wheels, A, which ride on the rails. 
frame is mounted the sliding and adjustable carriage B, 
with the electric motor C, the shaft of the motor carrying 
the grinding wheel D. The carriage can be run to either 
side of the machine and can be swung in a vertical plane 
to bring the motor shaft at any desired angle. This is 
effected by a pinion gearing with the internal segmental 
rack E, and operated by the hand wheel at F. 

When grinding, the machine is moved to and fro slowly 
by working the lever G, which has a pawl and ratchet 
movement operating a gear wheel on the axle. To grind 
the side of the rail head, the carriage is adjusted to the 
required position by the geared nut H on the threaded 
rod J, and the motor is then lowered by means of a vertical 


Upon this 


# Ratchet 
£ Lever 


| Elford ;_ ‘* Haulage by Mechanical Means v. Horse Power, ’ 
| by Mr. J. Rush Dixon; ‘‘ Haulage by Mechanical Means,” by 
| Mr. T. W. E. Higgens; ‘“* Reinforced Concrete for Roads, 
| Sewerage, &e.,”” by Mr. A. E. Collins ; ‘ Fire Brigade Organisa. 
| tion and Equipment,” by Mr. W. A. Farnham; ‘ Notes on 
| Sewage Treatment by Forced Aeration,” by Mr. J. P. Wakeford ; 
“ Ejectors,” by Mr. I. Shone; and “ Protection of Ancient 
Buildings; ‘* Resurfacing Roadways with Tarmacadam,” by 
Mr. N. Greenshields ; ‘‘ The Reinstatement of Trenches,” by 
Mr. R. Brown; “ Tar, Pitch, and Bitumen in Road Constric. 
| tion,” by Mr. A. Dryland; ‘“* Kingston Sewage Works and 
Canbury Gardens,” by Mr. R. H. Clucas. 


FRIDAY, JUNE 25rxn, tro THURSDAY, JULY Isr. 


NATIONAL ROAD CONFERENCE AND EXHIBITION, 1915. 
Horticultural Hall, Westminster, London, 8.W. Friday, at 
4p.m.: Official opening of the Exhibition. Monday, at 2.30 p.i 
Conference on ** The Use of Tar, Pitch and Bitumen in the Cu), 
struction and Maintenance of Roads, with special reference ;. 
the Subject of Corrugations.”’ Papers by Mr. Percy J. Sheldon, 
Mr. Alfred J. Lyddon and Mr. G. H. Jack. Tuesday, at 2.30 p.m 
Conference on “ Heavy Traffic.” Papers by Mr. Harcourt |) 
Clare and Mr. Ernest J. Elford. Wednesday, at 2.30 p.m 
Conference on ** The Classification of Roads.” Paper by M; 
G. Montagu Harris. Thursday, at 2.30 p.m.: Conference 61, 
“The Reconstruction of Roads in Belgium, with general refe, 
ence to the Injury done to Roads by War Operations ani 
Military Traffic.” Paper by M. Henri Vandervin. The Exhili 
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screw operated by the hand wheel K. To enable the 
machine to be moved quickly on and off the line, it is 
provided at one end with a pair of flat-tired wheels L, and 
by raising the opposite end of the machine can be wheeled 
about like a hand truck. 

For grinding the head of the rail a cupped wheel of 
carborundum, having a steel band as a precaution against 
bursting, is used. This wheel is shown at D. For the side 
of the rail head an ordinary wheel may be used. To 
provide for rapid work without injuring the rail by over- 
heating, the machine is equipped for wet grinding. When 
it is required to grind or dress the groove of a rail or cross- 
ing, the motor is brought into position with its shaft 
horizontal, and the grinding wheel is replaced by the 
coupling of a flexible shaft. This shaft can drive a grind- 
ing wheel, rail drill or other similar tool. The machine 
weighs about 1000 1b., and is built by the Indianapolis 
Switch and Frog Company, of Springfield, Ohio. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Puysicat Society or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, 8.W. 
«« A Theory of the Electrical Resistance of Metals,”’ by Sir J. J. 
Thomson, F.R.S.; ‘On an Unbroken Alternating Current for 
Cable Telegraphy,” by Lieut.-Col. Squier. 5 p.m. Editing 
Committee meeting at 4 p.m. Council meeting at 4.30 p.m. 


THURSDAY, FRIDAY anp SATURDAY, JUNE 241TH 
To 26TH. 


Tue INSTITUTION OF MUNICIPAL AND County ENGINEERS,— 


Westminster, S.W. Road Conference. The following is a 
preliminary list of the papers to be read and discussed at the 
Conference :—‘‘ The Improvement and Maintenance of High- 
ways in connection with Modern Traffic Conditions,” by Mr. 
C. F. Gettings ; “‘ Improvement and Maintenance of Highways,” 
by Mr. J. S. Brodie; ‘‘ Some Recent Experiences in the Sur- 


soil,’ by Mr. J. A. Webb; ‘The Use of Motor Vehicles in 
Haulage of Materials on the Highway,” by Mr. F. W. Smart ; 





‘“Mechanical Traction for Municipal Work,” by Mr. E. J. 


At the Institution of Civil Engineers, Great George-street, | 
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ELECTRICALLY-DRIVEN RAIL GRINDING MACHINE 


tion will be open every day, except Sunday, from 10 a.m. to 
7 p.m. Admission Is., except to ticket holders. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


J. DAMPNEY AND Co., Limited, of Cardiff, inform us that they 
have opened a branch office at 45, Blackfriars-street, Man- 
chester. Telephone, 6943 City ; telegrams, “ Lightning.” 

Mr. RaymMonp J. MitrcHe.t asks us to state that he has 
resigned the position as commercial engineer to Edison Accumu- 
lators, Limited, which he had held for the last three years, and 
that he has taken a position as engineer to Mr. E. Sanger-Shep- 
herd, of Gray’s Inn-passage, Holborn. 

Messrs. WittramM JAcKs AND Co., of 5, East India-avenue, 
London, and I11, New-street, Birmingham, ask us to state that 
they are not connected with the Glasgow firm of the same name, 
two members of which are charged in Edinburgh under the Trad- 
ing with the Enemy Acts ; that no member of their firm has eny 
interest in such Glasgow firm; and that no meynber of such 
Glasgow firm has any interest in their firm. 








CATALOGUES. 


‘‘Evecrric Mining Regulations and Data” is the title of a 
neat little booklet sent to us by W. T. Glover and Co., Limited, 
of Manchester. It combines in a handy form data which 
may be useful to those interested in the application of electricity 


| to mining work, and embodies the recently issued regulations, 


with the Home-oftice Memorandum thereon, as revised in March 
of 1914. The booklet also embodies such data and formule 
as may be of assistance in the choice and selection of colliery 
eables. In addition, illustrations and information are given 
relative to the more usual forms of accessories and fittings. 
Tuomas Rospinson AND Son, Limited, Rochdale.—A booklet 


| received from the above firm contains illustrations of the smaller 


| to drive 
| machines being used under normal conditions. 


facing and Maintenance of Roads, particularly on a Clay Sub- | \ \ an 
| planing, surfacing, thicknessing, moulding and mortising and 


| grinding 


wood-working machines for which it is responsible, together 
with short descriptive notes. A very useful feature of the 
information given is the approximate brake horse-power required 
each machine. These powers are based upon the 
The appliances 
illustrated include saw benches of various patterns, band saws, 
machines. The illustrations are very effectively 


| produced. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 


When an abridgment is not illustrated the Specification is without 





drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification, 

Any person may, on any of the grounds mentioned in the Act, 
within (wo months of the date given at the end of the abridgment, give 
notice ut the Patent-office of opposition to the grant of any Patent. 


STEAM ENGINES. 


90,231. September 26th, 1914. IMPROVEMENTS IN ENGINE 
Governors, John Henry Hamilton, of Sandiacre, Derby. 
The spindle S driven by the engine has fixed to it a yoke Y 
in which are pivoted the weights W, having attached to or 
east on them arms B forming bell-crank levers. Toe pieces T 
on these arms support a footstep F, having projections which, 
fittiny loosely in slots in the yoke Y, carry the footstep round 
with the yoke. On this footstep rests the end of the hollow 
spindle H, to which is attached the dashpot piston P working 
in a cylinder filled with oil to the level indicated by dotted lines. 
A lever arm L passes through a slot in the top of the spindle, 
and has a pin fixed in it which rests on the top of the spindle. 
This lever arm transmits through a rod K the motion of the 
governor to the valve mechanism to be controlled. An adjust- 
able spring X serves to regulate the speed within fine limits 
and to keep the arm L in contact with the spindle, while springs 
C, directly attached to the weights W, counteract the greater 


N° 20,231 





part of the centrifugal force of these weights. Oil is supplied 
to the channel O from the forced lubrication system of the engine 
or other source under pressure, and flows through grooves around 
the spindle into the dashpot, whence it overflows through the 
holes E in the hollow spindle H through the bottom of the latter 
to the footstep F, whence it escapes through the holes Z in the 
projections on this footstep and is thrown into the holes Z! 
in the arms B, thus lubricating the pivots V. The oil also fills 
through the passage Q the space below the piston P, the screw 
valve R controlling the rate of flow and thus the rate of change 
in positions of governor gear. The oil after passing through as 
above described, together with the leakage past spindle H, 
passes down by the upper bearing N of spindle 8 to the lower 
bearing and driving gear, and thence to the general waste oil 
system, to be filtered and used over again. -—June 2nd, 1915. 
3617. March 6th, 1915.--IMPROVEMENTS IN STEAM TRAPS, 
Lancaster and Tonge, Limited, Pendleton, Manchester, 
and Joseph Butterworth, of Sunny-lane, Manchester-road. 
Ais the inlet and B the outlet formed in the body of the trap C. 
The part D carrying the valve seat has the joint E between it 
and the trap body C, made at an angle as shown, so as to be 
easily machined and drilled. The valve F is carried by a sleeve 
G, which screws into the bridle or double link H, and is secured by 


N° 3617 








a lock nut K, so that the height of the float N to which the bridle 
H is connected by levers L and rod M can be adjusted if the 
valve or seat wear. The bridle H is also made to cover the ends 
of the pin P. In order to get the pin in, the levers L are raised 
until the hole R comes opposite P, when the pin ean be inserted. 
When the float is connected to the levers L, the latter cannot 
lift high enough to uncover the ends of P so that it cannot get 
out. The bridle H is connected to the levers L by pins cast on 
or screwed into the latter.—.June 2nd, 1915. 


STEAM TURBINES. 


12,623. May 22nd, 1914.—IMpRovEMENTS IN CONDENSING 
PLant, The Hon. Sir Charles Algernon Parsons, K.C.B., 
Stanley Smith Cook and Robert Howe, of Turbinia Works, 
Wallsend-on-Tyne. 

A sump A is provided on the lower part of the main condenser 





B. At the lower part of the sump an outlet C of large size is 
provided, connected to a pump D, which may be either a slow- 
speed rotary or slow-speed reciprocating pump with large 
suction valves, a non-return valve being provided in some cases 
and preferably fitted on the delivery side of the pump. The 
delivery from this pump is taken to the inlet E of the ordinary 
exhausting means, which may consist in a wet air pump M of 
the bucket type. The upper part of the sump A is connected 
to the coned inlet F of an augmenter. At about the base of the 
coned portion of this conduit the usual diverging steam jet G 
is provided, the discharge from which, together with the entrained 


N° 12,623. 





vapour and air, is led to the usual vapour condenser H, from 
which a passage J leads to the inlet EK to the ordinary exhausting 
means. The conduit F K J containing the augmenting device 
lies preferably at a higher level than the conduit C I, containing 
the water-pumping device. By employing a slow-speed water 
pump to deliver condensate from the main condenser to the wet 
air pump in this manner, the necessity for a water seal to prevent 
return of uncondensed vapours to the augmenter inlet is avoided. 
Various other advantages are given.June 2nd, 1915, 


INTERNAL COMBUSTION ENGINES. 


19,613. September 9th, 1914.—-IMPROVEMENTS IN THE INJECTION 
or FueEL In INTERNAL CoMBUSTION ENGINES, Erik Anton 
Rundléf, of Stocksund, Sweden. 

In the drawings A is the combustion chamber or the igni- 
tion chamber of the motor provided with inlet B for air, 
gas, or steam and an inlet C for fuel. The first-mentioned is 
preferably arranged concentric with the latter, which is of such 
a shape or so arranged that if the fuel alone is supplied, 7@.e., 
if the inlet B for air is shut off, the fuel is injected on the sides 
as indicated by D, and the jet of fuel will then strike the upper 
or more heated part of the ignition chamber, which, if necessary, 
is heated by a lamp when starting. The arrangement is operated 
in this way at starting, and also when not loaded or with a small 
load on the motor. At increaseg loads, however, the air, gas 
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or steam is turned on through the inlet B by opening the valve E. 
The air, &c., carries with it the fuel, so that the air and fuel is 
projected against the lower inner side of the ignition chamber 
or working chamber or against the piston or against both of 
them, as shown by F, these parts being less heated or, if necessary, 
cooled in any suitable manner. The arrangement can be 
made as indicated on the right, showing the inlets for gir and 
fuel arranged at angles to one another in such a manner that 
if the fuel only is injected it will strike the upper or the outer 
strongly heated part of the chamber, but if both air and fuel 
are injected the air deflects the fuel to the lower or inner less 
heated part of the chamber.—June 2nd, 1915, 


RECTIFIERS. 


1870. February 5th, 1915.—ImMPROVEMENTS IN VAPOUR ELEC- 
TRIC RECTIFIER Systems, Sidney Woods Farnsworth, of 
5718, Elgin-avenue, East End, Pittsburg. 

The object of this invention is to provide an efficient rectifier 
which shall not be injured by internal short-cireuits. |The 
rectifier A is supplied with current from an alternating-current 
soures, which, as shown, is the secondary winding B of a trans- 
former. Leads C and D connect the terminal points of the 
transformer to anodes E and F. The rectifier is provided with a 
vaporisable cathode G, which may be of mercury, and a lead H 
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connects the cathode to the middle point of the transformer 
winding. One or more auxiliary ‘‘ keeping-alive ” electrodes K 
may also be provided. Loads L and M are connected in series 
in the leads C and D, and these loads are represented as batteries 
of electrolytic cells. It will be observed that the current from 
the transformer passes first through the loads L and M, then to 





the anodes E and F, then to the cathode G, and thence back to 
the middle point of the transformer winding. In case the nega- 
tive resistance of one of the anodes E and F is destroyed, a 
short-circuit will form between them, and the current will 
return to the transformer directly through the anode lead. 
However, the current across the anodes, under such cireum- 
stances, is scarcely more than the normal current, because of 
the very high resistance of the loads L and M, and no damage 
to the rectifier will result.—June 2nd, 1915, 


WIRELESS TELEGRAPHY. 


6476. May 29th, 1814..-IMPROVEMENTS IN OR RELATING TO 
THE CATHODES OF VACUUM TUBES SUITABLE FOR WIRELESS 
TELEGRAPHY, Marconi’s Wireless Telegraph Company, Ltd., 

and Henry Joseph Round, both of Marconi House, Strand, 

W.C ; 





It has before been proposed to employ as the cathode or hot 
filament in a vacuous tube, containing in addition to the cathode 
a screen or grid and an anode, platinum coated with an oxide 
such as lime. According to this invention the cathode is formed 
of a tube of platinum, and this tube is heated by means of a 
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carbon filament passing through it. By this means it is possible 
to heat the platinum to the high degree necessary more readily 
than if the heating current were passed through the platinum , 
and difficulties of sealing in are avoided. A is a sleeve of 
platinum coated with lime. It is supported by rods B of glass 
or quartz and wires C. The sleeve is heated by carbon filaments 
D connected to a battery B.—June 2nd, 1915. 


13,247. May 24th, 1914.--ImpROVEMENTS IN OR RELATING 
To Vacuous TUBES USED AS MAGNIFIERS AND PRODUCERS 
or Continuous ELectricaL OscILLATIONS, Marconi s 
Wireless Telegraph Company, Limited, and Henry Joseph 
Round, both of Marconi House, Strand, London, W.C. 

It has before been proposed to employ for the purpose of 
magnifying or producing continuous electricat oscillations a 
vacuous tube containing a heated filament, a screen or grid, and 
an anode, the screen being connected through an inductance to 
a source of current, and the anode being also connected through 
a second inductance shunted by a condenser to the source of 
current, while the two inductances are so arranged that they 
interact on each other. According to this invention the screen 
is admitted from the interior of the tube, and the cross sectional 
area of the tube is reduced between the filament and the anode 
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so as to form a constriction through which the discharge passes, 
and outside the tube and around the constriction is placed a 
metallic coating of wire or foil, this coating being connected as 
was the screen through an inductance to the source of current. 
Further, at each side of the constriction the poles of an electro 

magnet are arranged by means of the field of which the current 
can be adjusted to the required value. V is the tube having a 
filament F and anode H. The tube is reduced in the middle and 
round the reduced portion is arranged a coating of wire or foil 
S connected to a high-tension generator G through an inductance 
R shunted by a condenser K. M! M® are the poles of an electro- 
magnet. The anode H is also connected in the ordinary way to 
the generator through an inductance R! shunted by a condenser 
K! and the circuits containing the inductances R R! are arranged 
so as to interact on one another.—June 2nd, 1915. 


LIGHTING AND HEATING. 


12,705. May 23rd, 1914.—IMPROVEMENTS IN AND RELATING 
To APPARATUS FOR HEATING BY STEAM OR OTHER FLUID, 
G. D. Petters and Co., Limited, of Moregate Works, Moor- 
fields, London, and Frederick Vernon Russel, of 17, Tees- 
dale-road, Leytonstone. 

This invention relates to heating apparatus chiefly applicable 
for use in railway carriages, although it may be used in other 
situations. A indicates the body of the carriage, B the seat 
therein, C the underframe, D the footboard, and E the radiator 
arranged beneath the seat, and which is normally supplied with 
steam from the train pipe F—which, as shown, is arranged 
beneath the footboard D—through a branch pipe G and a pinhole 
valve H or a thermostatic valve, the latter being under the 
control of a regulator I in the carriage. J is the supplemental 
inlet and K the auxiliary valve arranged in accordance with 
the invention, the valve being provided with a nozzle L con- 
nected to the branch pipe G through the pipe M and with 
another nozzle O connected to the supplemental inlet through 
a pipe P. The valve proper Q is normally held against its 
seat by a spring R, and a vent S open to the atmosphere is 
provided in the valve casing. With this construction, if the 
driver of a train admits steam into the train pipe at a pressure 
greater than that required for the normal working of the 
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apparatus, such steam will open the valve Q and force the same 
back beyond the nozzle O, whereupon the steam under pressure 
will pass through the pipe P and supplemental inlet J into the 
radiator E, notwithstanding that the ordinary control valve H 
may be closed. When the pressure in the train pipe F is reduced 
to the normal the valve Q will again close upon its seat under the 
action of the spring R, so that the only passage for the steam 
will then be through the control valve H, if the latter is open. 
The water of condensation will escape from the radiator E, 
when the valve Q is closed, through the pipe P into the casing of 
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the valve K and thence into the atmosphere through the opening 
S, so that at no time under normal conditions can steam at 
a pressure greater than that of the atmosphere accumulate in 
the radiator. A groove T is shown on the inside of the casing 
adjacent to the valve Q, this groove being provided to allow of 
the eseape of any steam which leaks past the valve, owing to 
wear or defective workmanship; the use of this passage, 
however, is optional.—June 2nd, 1915. 


TRAMWAYS AND RAILWAYS. 


20,635. October 7th, 1914.—ImMpROVEMENTS IN TRAMWAY 
AND LIKE Jornts, James Major, Rose Lea, Park-road, 
Ashton-on-Mersey, Cheshire. 

The ends of the rails A B to be united have gaps or recesses 
CD formed therein by the removal of a portion of the web of 
the rail. A block or bonding piece E is placed within the gaps 
and extends between the rails, so that when the block or bond- 
ing piece is welded by electric, oxy-acetylene gas or other 
means to the rails, it ensures the production of an efficient 
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homogeneous joint. The adjacent faces of the rail ends at the 
tread, web and base are also welded together so as to provide 
complete metallic continuity at the joint. The block E may be 
of rectangular, semi-circular or other suitable configuration. 
The lower edge of the block may be of V shape to facilitate the 
welding operation. The block is of greater width than the web 
in which it is placed so as to provide the necessary metal for 
bonding purposes to produce a joint as shown in section.— 
June 2nd, 1915. 


MOTOR CARS AND ROAD TRAFFIC. 


23,070. November 25th, 1914.—IMPROVEMENTS IN OR RELATING 
TO StartTinG Devices FoR Morors suis Renault, of 
15, Rue Gustave Sandoz, Billancourt, Seine, France. 

This invention relates to the starting of internal combustion 
engines, more particularly to engines of motor cars by means 
of auxiliary motors, preferably electric motors. The fly-wheel 
A of the engine carries on its periphery a toothed rim B, the 
teeth being of helical shape. The shaft of the electric motor C 
carries a driving pionion D, the teeth of which are also helical 
and are adapted to come into engagement with the rim B. Tne 
pinion D is driven by the rotation of the motor C, but is adapted 
to slide on the shaft E, and when it is in engagement with the 
rim B it bears against a ball bearing F mounted on a fixed support 
G. The inclination of the teeth on the pinion D and on the 
rim B is such that under the action of the electric motor, the 
pinion tends to mesh and remain in engagement with the large 
rim. The pinion D is integral with a collar K acted upon by a 
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fork L mounted on the shaft M adapted to slide in a support N. 
It will be perceived that it is sufficient to displace the fork L 
towards the left so as to cause an engagement between the pinion 
D and the rim B, and start the motor C, so that the pinion D 
bears by itself on the ball bearing F. This is the position which 
corresponds to the starting of the engine. When the motor is 
in motion, the circumferential speed of the rim B being greater 
than that of the pinion D, the teeth of the two pinions slide on 
each other and disengagement takes place automatically. The 
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pinion D then returns to the position illustrated. In order to 
avoid any excessive displacement of the fork L and of the pinion 
D under the action of shocks, the fork L is retained in either of 
its two positions by a ball ©, which under the action of the spring 
P drops into one or the other of the notches Q and R, each 
corresponding to the extreme positions of the pinion. The 
means operating the switch of the electric motor may be rendered 
integral with the automatic disengaging means.—J une 2nd, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British patents which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right, when acquired, can be retained after the war— 
and is specially compiled for THE ENGINEER by Lewis Wm 
Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy proprietor 
the law does not apply. 


On each of eight of the patents given below £45 and on each 
of the remainder £35 have been paid in renewal fees. 


No. 25,076/06.—Motor road vehicles. In motor vehicles 
having canted road wheels driven by spur gearing the internally 
toothed rings carried by the wheels and the pinions at the ends 
of the differential shaft are formed with hyperboloidal teeth, 
thereby permitting the two halves of the differential shaft to 
be in line with one another, so that ordinary differential gearing 


may be employed. Daimler Motoren Ges., Germany. Dated 
November 8th, 1905. 
No. 25,103/06.—Motor, &c., road vehicles. Relates to means 


for connecting the springs of motor or other road vehicles with 
the axles. Daimler Motoren Ges., Germany. Dated November 
9th, 1905. 

No. 25,104/06.—Motor road vehicles. To drive the front and 

rear pairs of wheels from a longitudinal shaft this shaft is arranged 
below the bottom or second shaft of the speed changing gear. 
This arrangement permits of mounting the longitudinal shaft 
at such a depth that it can extend forward below the motor or 
fily-wheel. The longitudinal shaft may be divided, the two parts 
being connected by differential gear to allow differential driving 
between the front and rear pairs of wheels. Daimler Motoren 
Ges., Germany. Dated November 8th, 1905. 
No. 25,210/06.—Telescopes. The reversing system is made 
up of two positive lenses, which can be placed in either of three 
positions, between the focal planes of the object glass and eye- 
piece respectively, to obtain different magnifying powers. 
Optische Anstalt C. P. Goerz Akt.-Ges., Berlin. Dated Novem- 
ber 25th, 1905. 

No. 25,644/06.—Hardening card teeth. Card teeth are hard- 
ened by chilling the heated points twice in succession. The 
points of the teeth are heated to incandescence by a flame or 
electrically, and are chilled first by a jet which leaves sufficient 
heat for tempering the points, and then by a second jet, the 
distance of which from the first jet is adjustable. The jets 
deliver cooling liquid or a pasty composition, such as water and 
graphite, or water and clay. Herman, A. G., Germany. Dated 
February 22nd, 1906. 

No. 25,649 /06.—Raising and forcing water. In order to obtain 





a steady discharge of water at constant pressure the water from 


————= 


the forcing chamber is passed into a reservoir continy 
to the pressure of a gas, 


a } 
Schutze, P., and Prayren bleet 
Germany. Dated February 2nd, 1906, ‘ “d 
No. 25,853/06,—Internal combustion engines. The eyli 
of four-stroke eycle gas engines are flushed by air Supplied cee 
separate pump under approximately constant pressure Th) = 
pressure corresponds to that under which the gas is «, pli 2 
and amounts to about 100 em. of water above Stenossl se 
pressure. The air is admitted by the main inlet valve havin = 
last portion of the exhaust stroke. Zinke, B., Germany, _ 
No, 25,949/06.—Tanks. For convenience in securing {}\. e 
covers to tanks, &c., with corrugated walls the corrugations nd 
flattened out at the ends in such a way as not to interfer. wus 
the flow of air, &c., through the spaces formed by the ¢ ae : 
tions. Siemens-Schuckertwerke Ges., Berlin. Dated No, or 8 
23rd, 1905.  ——— 
No. 25,974/06.—Lace machines. Pillow-lace machines «f the 
kind described are modified by effecting the separation of res 
pushers or pickers into two sets before they act on the : 


” 





Carriages 


by the direct action of lifting bars, the use of intermediate lides 
or pull rods being thus obviated. This construction e}), pens 
the primary cost of the machine and allows of the warp bars 


being threaded more easily than heretofore, 
Vienna, 
No. 26,214/06. 


Matitsc);, A. 


Spinning; processes; carding « 


Relates to a process and apparatus for obtaining fibres vitaline 
for spinning or for use as wadding for dressings from waste ., ikum 
or waste tow. Bunse, C., and Gellert, C. L., Germany. 

No. 26,866/06.—Tipping apparatus; dredging. Cv, prises 
modifications of the tipping apparatus for railway trucks 
described in specification No, 7024, a.p. 1905—see ‘Thy byqy- 
NEER dated November 27th, 1914. The tipping frame in the 


present case is revoluble about a vertical axis and als ibout 


an horizontal axis either parallel to the railway track or 1 right 
angles to it. By this means the inclination of the tippin. frame 
can be inereased after the truck has been drawn up 061 to it 
and thus the whole of the contents can be delivered .; day 
desired point through the end or side doors of the truck. while 
the empty truck can be delivered at either end of the frase for 
removal. Amund, H., Germany. 

No. 26,982 /06.—Internal combustion engines ;  igniti: All 


the fulcra in electromagnetically operated sparking pluv- are 
made in the form of knife edges to reduce friction and --cure 
smooth and precise working. Bosch (trading as Bosch, firm of 
R.), Germany. Dated November 28th, 1905. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 9th, 1915, 

THE presentation of a number of large bridge building projects 
by railroads has given some more light to structural steel business, 
Three bridges under consideration will take 59,000 tons, viz., 
the long-delayed Paduach bridge, the Portsmouth, both across 
the Ohio, and the new St. Louis bridge. The Pennsylvania car 
order for 100,000 tons went to the Carnegie Company, and 
56,000 tons went to Cambria. The American Tin-plate Company 
will make 275,000 boxes for the Standard Oil for early export, 
Orders will be placed this week for 14,000 ears, in addition to 
heavy foreign inquiries. The spelter market 
demoralised and galvanised products are climbing in price. 
The rush of European war orders is glutting every available 
source of production. Russian agents have arrived with instruc- 
tions to place orders. The figures appear incredible to the 
ordinary mind. New manufacturing facilities are being hastened 
to completion. Railroads still order cautiously. Shipbuilders 
are unable to consider business for emergency delivery. Car 
builders are crowded close to capacity. Machine and toolmakers 
are nearly all expanding capacity with feverish heat. Shrapnel 
orders are heavy. Shell capacity will very soon be doubled 
Prices are strong. Pig iron is once more inactive. Copper pro 
ducing and refining facilities are being increased. The American 
Brass Company is making plant extensions which will increase 
copper consumption 50,000 Ib. a day. Electrolytic has advanced 
to 19}. Spelter jumped from 23 to 27 cents. 


continues 











Contracts.—Mitchells, Ashworth, Stansfield and = Co., 
Limited, 23-24, Old Bailey, London, E.C., have received an 
order from the Victorian Railways for 1600 Mascolite dust 
shields for axle-boxes for 200 motor coaches.—The directors of 
the London and North-Western Railway have decided to install 
a plant at their Wolverton works for the purpose of rendering 
wood fireproof by the ‘‘ Oxylene ” process. The wood so fire- 
proofed is to be used in the construction of railway carriages, 
wagons, &c., and the plant, which is being supplied by the 
Timber Fireproofing Company, Limited, will be capable of 
dealing with 150,000 cubic feet of wood per annum. 


ENGINEERING INSTITUTIONS’ VOLUNTEER TRAINING Corps. 

-On the suggestion of General Sir O’ More Creagh, V.C., G.C.B., 
G.C.S.1L, an engineer volunteer corps has been raised from 
members of the engineering profession who are either above 
military age or who, being 2 military age, are prevented by 
some good reason from serving in the Regular Forces. The 
object of the Corps are :—(1) To train men of military age and 
to make them useful Royal Engineer recruits if and when they 
are able to enlist ; (2) to furnish engineer units to assist in the 
completion of the volunteer organisation ; (3) to organise the 
Corps so that the maximum advantage may be taken of thie 
specialised engineering skill of its members at the earliest possible 
moment. Drill takes place, through the kindness of Colonel Le 
Rossignol and the officers of the London Electrical Engineers 
Corps, at the Drill Hall, 46, Regency-street, Westminster. The 
training will be similar to that of the London Electrical Engineer 
Corps. Although the first drill only took place on the 2nd inst., 
already 130 members are enrolled. Membership is not restricted 
to members of the Engineering Institutions, and application 
should be made to the Commandant, Lieut.-Colonel. C. B. Clay, 





V.D., at Marconi House, Strand, W.C. 
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PATENTS AND DESIGNS ACTS, 1907-1914. 
PLATEN PRINTING PRESSES. 


he Proprietorsof British Letters 
Patent No. 14,036 of 1911, are desirous of selling this 
at, tg licensing British Manufacturers to work under it. 
t relates to a pogamatic paper feeding device in which the 
prin ting vatroke of the platen is automatically manved if a sheet 


of paper it been ud inte the 
if paper has not bege tod ADE and TENNANT, 


pat 


Chattered Patent Agents, 
1 112, Hatton Garden, 
London, E.C. 





THE MANCHESTER MUNICIPAL 


chool of Technology 


S (UNIVERSITY OF MANCHESTER). 
Prin ipal: J.C. M. Gannett, 4. bridge) Fellow of Trinity College, 
Cambridge 
The Session 1915-16 will open on 5t tober. Matriculation 
ond 5 pene Examinations will be eld i in Ju}y and September. 
. ospectus, forwarded free on application, gives particu- 
ha $ 0 of Fi courses leading to the Manchester University degrees 
in th he Focalty of Technol ory, in in on following Departments :— 
HANICAL ENG RING, 
i iT  ECTRICAL ENGINEER ING, 
j * RY ENGINEERING (including Municipal Engi- 


THE nN UieMICAL INDUSTRIES (including General 
Chemical Technol: ogy, ee ge Dyeing, Printing, 
apermek ior: Brewin; 5 en lie * urgy), 

He £ IND 

PRINTING AND PHOTOGRAPHIC WeCeEnOL ont. 

ARCHITECTURE. 810 


Tniversity of Ce citiakie. 
FACULTY OF SCIENCE. 


DEPARTMENTS OF CIVIL, MECHANICAL, 
AND ELECTRICAL ENGINEERING. 
COMFIAES COURSES of of STUDY, pas over three 

Degrees in 


years, arranged for the Universi Civil, 
Mechanical, and Electrical Engineeri 





H.M. MINISTRY 


OF MUNITIONS. 


MACHINE TOOL DEPARTMENT, 


Armament Buildings, Whitehall Place, S.W. 


Telephone : Victoria 8700. 


Telegraphic Address : 


“ Herbert, c/o Armament Buildings, London.’ 





FIRMS REQUIRING DELIVERY OF MACHINE TOOLS 
FOR URGENT GOVERNMENT WORK are invited to com- 
municate with this Department, stating for which Government Department 
or what Government Contractors they are working. 





This Department desires to complete its List of Machine Tool 


Makers. 


Any Machine Tool Makers who are not already in communication 
with this Department are invited to send particulars of the class of 


work on which they specialise. 
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ng. 
The Civil and Mechanical Engineering Lab ies have 


n recentl ui with new plant and apparatus. 
vemne Electrical coe Laboratory is housed in a new 
buildi 
- ‘ Prospec ot pocticuiers 2 of the Courses, will be 
tocbtoaaan 


aoe STRA 
The SESSION aor - a m= 7th OCTOBER. 
RTMENTS. 





ing Great Indian Peninsula 


Pang | comres Y. 
e Direc! to recei ee for the 
SUPPLY of the following STORES, 








Professor i he a Ne t a ol Mech. E. | Laminated Springs, &c. Cloths, rng 

A.M. Inst. Gx. ’ “AM. Inst. E.E., Engi Points and Geatoan, &e. Piateliyers! Tools. 
Professor R. Bearriz, D.Sc., M.I. ve. Becteicel engineering. Stationery, 
Professor Howse Lio Be. 2 iLB. F. ie athematics. Wicks, Lubricating Pads, &c. Locks, &. 

Professor a exe's ifications and forms of Tender may be obtained at this 
a Euxest Re ‘THERFORD, i. A., Dz Sc., Ph. D.,F.RS, office on payment of the fee for the specification, which pay- 
c men no} 
ag 2 Sir T. H. Houasxn, K.CLE, DSc, F.RS., ‘Tenders must be delivered in sranate zxvatorns, sealed and 
Pretenees . A. Epwanns, D.Sc., M a Springs, an a ee aa not Inter than il o'clock 

r E. Saxvemax, M. I directs the a.m.0n ‘Thursday, the Ist Fal mes, 


ssociate essol CE, 
sles of students specialising in Water Supply and ite. 





eicestershire Education Com- 
MITTEE. 
mr < areceneaeed invited for the COMBINED 
ol 
PRINCIPAL of the LOUGHBOROUGH TECHNICAL 
INSTITUTE and 
INSPECTOR of COUNTY EVENING SCHOOLS. 
The successful applicant will be f° mwege to the Governors 


for the direction of the Techni 
will be required to advise i tee at 


are 





and, in addition, 
Education on all matte rs pertaining to the general organisation 
of Evening Schools throughout the County. At the present 
time there are 36 such schools. Full-time service will be 
required, University d Ee: 

Commencing salary per ani — b aa incre- 
ments of £400. Travelling capenans nl 


Applications, which should accompanied +a pon of 
three recent testimonials, should be sent to the undersigned 
not later than Monday, July Sth. 

Further information ma: wy comeined from 

A. BROCKINGTON 
Director of Education. 


33, eae Green-street, 
Leicester. 815 


Bombay, 





Baroda, and Central 


INDIA RAILW ‘AY. 
e Directors forthe SU to ay on 
Bin S 6th Jul ii a NDERS for the 8 PPLY Y of— 
STEEL FISH-PLA 
STEEL SCRE 
RECTAN GULAR BEARING PLATES. 
Tenders must be made on forms, copies of which, with 
fae ase can be obtained at these offices on payment of 
oy (which will not be returned). 
Directors do not bind themselves to accept the lowest 


or bod Tender. 
Cc. CROMMELIN, 


Offices : 110, Fapopaente, London, E.C., 


une, 1915. 919 





ounty Borough of Halifax. 
The Tramways and Electricity Committee of the Halifax 
Corporation invite TEN DERS for the SUPPLY of the under- 
pn PLANT required in their Electricity Depart- 
nent :— 
CONTRACT No. 15.—One 5000 K.W. Turbo-Alternator 
complete with Condenser. 
CONTRACT ad =~ —Two Natural Draught Chimney Type 


CONTRACT Ne No. 7. —One Water-tube Boiler, Superheater, 
and Mechanical Stokers. 

Specifications my seen and, Sorms of Tender obtained on 
ay ia ication to Mr. E., Borough Electri- 
cal Engineer, Electricit; Works 8, re Halifax, upon 
payment of the sam of Ton Pounds for each th Gotract, which 
shall be forfeited should the contractor not send in a bona fide 
Tender, or afterwards withdraw his Tender. 

Tenders, endorsed “ Electricity Works, Contract No. 
must be received by the unde: of Jal not ae than 120 relock 





noon on Lene Lg sage lst day of July, 1915. 
The person wi Tend be i to 
observe the Fair Contracts Chimes adopted by the Cory wo Bag 
The Committee do not bind themselves tor accept the lowest 
or any Tender. 
By order, 
PERCY naceoE. chit 
‘ow: q 
Town Hall, sini 
June 14th, 1915. 824 


a Municipality. 





ity sareine “hont 4 the Secretary, Rangoo' 
Sante are invited for a proposed INSTALLATION of a 
SYST ALARMS or the Town of Rangoon. The 


“Tender for Fire Alarms.” 
Towa of the snare | anion and schedule of prices 
ed from the unde ed on payment of a 
deposit of Ten Shillings, which will be refunded on advice of 
the receipt by the Municipality of a bona fide Tender. 
194 Tenders should reach Rangoor not later than ith August, 


They should be de pened, £ E 
the rh of Friday. oh eg ngland not later than by 


4 
iE 





ee 
GILVY GILLANDERS and C0. 00 a6 
2.1687, 17th May, 1915. i 





The Directors do not bind 7 ae to accept the lowest or 
ee R. H. a 


Com) . 
“= Copthall-avense, os 


EC., 
London, 23rd June, 1915. 





e South Indian Railwa 
ayy are prepared to receive TENDERS 
the supiLy 
pUaTERL RAILS, 41} Ibs. and FISH-PLATES, about 


1743 tons. 
2. SCREW SPIKES. No. 258,000. 
3. IRON WIRE FENCING. 
4. STEEL BEARING PLATES, about 31 tons. 
5. BRIDGE WORK, about 18 tons. 
Specifications and forms of Tender may be obtained at the 


Com 

Tende: Ags Chairmar and Directors of the 
South Indian Railway Co., Ltd., marked “Tender for Steel 
Rails and Fish-plates,” or as the case may be, must be left at 
the Offices of the Compe not later than’ One o’clock on 

Wednesday, the — July, I 

The Company is not ‘bound to accept the lowest or any 


Tender. 

A charge, which will not be returned, will be made of 40/- 
for each copy of Specification No. 1, and 10;- for each copy of 
Nos. 2, 3, 4, an: eee 

Copies of the dra’ be obtained, on payment, at 
the office of Robert White, M. Inst. C.E., Consul 

got to the Company, Fe ‘Victoria-street, Westminster, 8. 


Westminster, 8. 


rd ‘Fone. ions. 917 


bgt moo Wanted as 


Ps gpa of th lectrical Department Fate a a 
‘the tae aidian ies een must be wenengetiy capable, peahfal, 3 Be 





tactfnl in ee egotiations with customers, and 
the handli eet ion by salary and commis- 
sion = D a: age, sa req and give full 
of lieing and experience.— Address, P41, 

trand, W.C. Pi4l 4 


gineer any Fn 33, Norfolk-street, 


aughtsman "Required, with 


experience in ees and om as and Light Struc- 
tural Work. State age, lence, and salary required.— 
‘Address, P163, Engineer Office, 3 $B Nort Nortolk-street, Strand, af .C. 


Drsughtamen,—Several First- 


JIG and TOOL ; used to Jigs for reproduction of 
881, Engineer Office, 33, Norfolk- 


all metal 
cernet, Stracd, W os 881 « 


[P48 ughtsman Wanted by Firm 


_— a Makers ; lift experience (id but 
RAUGHTSM 








not Also D. ,» With some experience 
of Hand Lift. work ; Millacds. State ’ age experience, and 
salary required.—Address, 743, Engineer’ 0 Office, 33, Norfolk- 
street, Strand, W.c. 743 « 





btsman Wanted for a Few 
ust be Pg toner in Pompe | work and 
preparation of ‘verlianas entary pees Estimates 
—Address, 817, Engineer Office, 33, Norfolk-street, domes * W.C. 
Draug 


be well up in * quantities ; experience in aeronauti 
would be a Ca ep this is not essential if a 
Address, BOULTON and PAUL, Aeronautical Dept., ) Norwich. 


aughtsman Wanted Immed- 


IATELY, for Internal Combustion Engine Work ; 
preference given to one who can start at once. Noone engaged 





htsman Wanted Immedi- 


= must have first-class organising ability, and 
I "work 








= Goverment work need a .—Write or 4 to nearest, 
leg — Labour Exe’ = Wentiontne’ Eels aes re 

A 
with 


Praug ughtsman Wanted, 
some knowledge of general 


- — ae — be gen = 
piraland 8.—. letter, 
and wee to P167, py Office 


, 33, Norfol feo aeg 

Stran P167 a 

Drs htsmen for Design of A.C. 

ye Machines; those with good shop experience 
No man on Government work need apply. ot Pply. 

a sages qualifications, age, uired, and earliest 
can commence, to nearest of le Labour ae, 
mentioning this paper and No. A289. . 


htsmen Required for Engi- 


NG Works doing Government work in ng of 

ee Experience in —- and structural work ferred. 

e: ce, an ex, — ¥ 

oe mor xperien Ad 859. 
Office, 33, Nottolatrost, trand, W.C. r 











Ezgineer Wanted, with Practical 


experience, for a Tea Garten 
— Applicants must be men ineligible for “ms Ss 


3 which must be ey by copies of testi- 
monials, should be — © P1453, Engineer Office, 
Norfolk-street, Strand, W.C. Pla 


_ Belting. —Capable Man 
connection among users; salary and com- 

sing turnover nd previous 
orfolk-street, — 





n.—Ad in confidence, s 
exeriece, 741, Engineer Office, 33, 


Wanted, Foreman over Machine 


OP. Hydraulic and eral work, la Ey 
ust be thoroughly comp and’ aac 


a size. a = 
increasing — Pe mee, present an past 
Sn aden 852, Engineer — a 

k-street, Strand, ' w.c, 


employers, “an 

Foreman, Capable and Energetic, 
accustomed to all classes of Boiler and Tank Work, for 

Contracts. Must have thorough 

knowledge of Hydraulic organiser. Strictly 

6 o'clock man. None but =o men need PA de ress, 


Oman’, ss Nortahestrest’ St Sued, Wr. Mo owe pe a 











«| Machine Tools. — Designer Used 

and Combination Turret Lathes.—Address, 

fone Finke wang salary required, and when at aay, to -_ 
factor Office, 33, W.C. 


(Jost Clerk Wanted for Engi- 


NEERING WORKS ; one experienced in pre) 
costs of Electric oe mo ras 4 ees 








N orfolk-street, Strand, 

Machine Tools.— Wanted, an 
g' and intelligent MAN of good education and 

dress, with practical experience in the Machine Tool Trade, 
with commercial knowl as ASSISTANT ina Government 
no nggeom pee a war work. ny with particulars of <= 

ience, and state salary, to 913, gotten Office, 33, No: 
street, Strand, W.C. 913 | 


Young g Engineer, Under or ‘Over | 


5 





ad 





and 

capable of petoms of Wor lag reliable mo Fag card “aud 
syste: — Pere stating age, experi- 

whether theligibie for aithery 


ence, salary, 
fe Norfolk-street, Strand, = 
A 


service, ag — 0 


I Small Shipbuilding and Re- 


ae Works (Liverpool district), experienced BOOK- 
thoy h _ —p Cashier and wn Ba Rag ae ——— 
e! ve the necessary experience e appointment. 
take ayy giving reference, age and cages seeuied.— 
ddress, 925, Engineer Office, 33, Norfolk-street, nt W.c. 








oi 


18 years of age, WANTED, who has been in an Eng’ 
othee, and Another who has been in an Engineer's = 
shop. Both wili be liberally paid, — a good opportunity 

of Can be p so hemi and idence 

in addition to money if an Apply in own hand- 
writing, state age and how employed since leaving school, to 
886, Engineer Ontice, 35, Norfolk-street, Strand, W.L. 886 a 





Engineer Repr resentative “Re- 
UIRED at once in London. Must be fully on 
tech nical and commercial man, able to take a leading part in 
an existing Sales able commne of well-known ih manu- 
8 i S ealary, — Boyer 

fully 








L a 
[he Bristol Gas Company.— 
Owing to reconstructions the following PL. NT is 
available for: SALE :— 
1. —_ Waller’s patent 4-BLADE EXHAUSTER, by Messrs. 
G, Waller and Co., with Steam Engine, about i2in. dia. 
x ‘16in. eee, by the Avonside Engine Co., Ltd., Bristol, 
coup! 
2.—One Gwynne — Beale patent 2-BLADE EXHAUSTER, 
i Pog n, Donkin, and Clench, with Steam pe 
about 12in. i x 16in. stroke, ad Messrs. C. G. Hill 
Co., Nottingham, coupled direc 
Both exhausters have 16in. dia. inlet and outlet valves and 
ae 


r hour. 
LERS, 10ft. 6in. high x 


ight et valves. 
demi en STEAM BOILERS, 26ft. long x 
6in. dia., with dead-weight and low-water ety 


Wanted, Assistant Draughts- 


oe ; gasworks yo hg but nvc neces- 
—Apply, stati age, ex lence, and salary required, 
DERBY GAS LIGHT and CUXE COMPANY. 882 a 





anted by Large Armament 
Contractors (not manumacturers), several ex: - 
DRAUGHTSMEN, with practical experience in the d 
Field Artillery, Gun —- Shrapnel, and Explosive Shell. 
Splendid salaries to right m 
Write, in strictest caninieace, stating age and experience 
fully, Box 501, Smith’s, 51, Moorgate-street, London. 922 a 





anted, Draughtsman, Over 


military ans preferred, ».th good General £ngineering 
or Structural #xperience ; permanancy, Midiand ae. 


Address, 892, Engineer Uttice, 33, Norfoix-street, Strand. 
A 


experience, 2 x ~~) Meee gee Sang neer 
ice, 33, Yat = iy re W.c. ar 


Wanted, Speed and Feed Man. 


Thoroughly a. and experienced in obtainin 
maximum output on hydraulic and general work, medium an: 
large size. State aot” eae ag 3, Noles = 


wages. a = 
Stoker Wanted, Care of Two 


Strand, W. 
Boilers, with meohantenl underfeed_ sto! 
plant.—Apply, PALMER and MACKAY, Trowbridge, vail: 
uired Immediatel 


Reg for Gold 
6 West Africa, first-class FITTER.—Address, with 
copies testimonials, stating 


e, experience, re- 
q , to 923, Engineer Office, hg Cc. 
A 





experience, 
Engineer 








and 
, Norfolk-street, Stran: 





Ee. and injectors. 
The plant can be i d upon ion to the Engi 
Mr. D. Irving, Gas Offic Dolson soot Bristo! 
Tenders, sealed and endorsed “* Tender for Gas soe moust 
be delivered to the undersigned at t n-s' ce, 
Bristol, not later than Th ay, the an day of July vag 


Chief Offices : 
JOHN PHILLIPS, 
Secreta: 


Colston-street,’ Bristol, 
22nd June, 1915, 








SEWERS. 
LINCOLNSHIRE HOLLAND ELLOE. 
GENERAL SURVEYOR WANTED. 


[ihe Commissioners of Sewers 
for the fie Re of LINCOLN in and for the 
Hundred of Elloe, REQUIRE the SERVICES of « SUR- 
VEYOR, BBS com: t to undertake the duties of 
General Surveyor of Sewers within the district. He must be 
able to make plans and estimates, set out and superintend the 
execution of pibeaivonsi works, whether old or new, to keep 
ts o' exp in and upon the various work in 

each pa separately, ~ well as of the cost of pene works. 
He will be required to reside within the di <p and not 

in 








W anted Immediately, Draughts- 


MEN for Government Work in Westminster vrawing- 

ice; preference given to men accustomed to machine and 

ew work ; must be neat, accurate and quick.—Address, 

stating salary required, y05, Engineer Ufficve, 53, Norfoik- 
street, Strand, W.v. 905 a 


equired, Good 


[ rgently 
RNERS and He to work as VIEWERS, with 


fair knowledge of = and able to use micrometer and 

vernier.—Ad: — age, experience, and wages uired, 
, Engineer Office, 33, Noi — Strand, W.C. en on 

Government work need not apply. 807 a 





W anted, Senior and Junior 
DRAUGHTSMAN. Also TRACKR, male or female, 
for Commercial Motor Vetails and Catalogue vrawings. State 
experience, age, and _ salary. 
DRAWING UF FICK, LACRE MOTOR CAR = ee 
Letchworth. 44a - 


Works Draughtsman Wanted 


for large Engineeriug and Constructional Works on 
North-East Coust; must be experienced im Buildings and 
Instatling Plant and Machmery, and have knowledge of jigs 
and tools.—Keply, stating age, experience, and salary requirea, 
to 911, Kngineer Uttice, 36, i orfoix-street, Strand, W,C. es 
A 





° ’ ° 
Advertiser, 14 Years’ Colonial 
experience all aes refed works, OFFERS SERV ICES 
at home or abroad as Ror Neg ; thoroughly 
practical, good anne first-class references, or would Offer 
Services munition manufacturers where he can be of use 
during war.—Address, P152, Engineer Office, 3 33, Norfoik- 
street, Strand, W.C. P152 & 


Agent and Surveyor Shortly 


open to ENGAGEMENT at home or abroad. At 
present measuring large military camp. Accustomed to 


ge bodies of men. 
Office, 33, Norfolk- 
P19 & 





P119, Engi 





PR. oak W.C. 





carry on Soma emo but to employ himself 
attending to the necessary duties of his office, and to give 
security for fidelity therein. 

The salar, commence at £100 per yg 

Letters of with lifications, 
may be addressed to me up to Tuesday, the °2ath inst. 

By order, 
LROPOLD C. HARVEY, 
Clerk of Sewers. 

AL aC a 


Wented, Mechanical Engineer 


for Comenire Work, experienced in plan and 
, Engineer Office, 33, Norfolk street 








rn a ress, 903, 


Strand, W A 





anted, Draughtsmen, in the 

country, tor General hu gineering and steel Structural 

Work. Sai: 45s. and overtime.—Aaaress, P166, pe 
Office, 35, Norfoik-street, Strana, W.v. £106 


~ | Draughtsman, Accustomed to 


at Of smali Brass Parts, REQUIRED in London 
semmpererily for about one month, possibly 1onger.—Wwrite, 
giving parvculsrs of experience, and stating salary requirea, to 
¥Ol, ungineer Uffice, 50, Norfoik-street, Strand, w.C. yOl a 





SMALL ADVERTISEMENTS, 


SITUATIONS, FOR SALE, &c. 
Pages II., III, LXIV. 


Numerical Index to Advertisements, 
Paes LXI. 


Subject -Matter Index to eee 
Paes T LXTIL 
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ivil Engineer Desires War (Gun-metal, Brass, Copper aap pe Sale, 35 K.W. Generatin The wate Oo Patent No. 11,6 
= Ww ORK-cap, nn mg ened te ag ry Coa 2 =, sx genie. —H and MITTO. SET, Siemens dynamo, 130 volts, complete on offe of, relating 22 
experionee — ary eg Plé2, Engineer Office, 23, , Norfolk-atreet, ll C t L th Ss mahi vod Vv Jnumediate de elivery’—WILLi AMS and om: 37, “AN IMPROVED ps ge al MACHINE,” 
ma a an a es, eve is DESLROUS of NEGOTIATING ian inte’ rf 
tic and Capable Engineer Sm WANTED thet INCE, or for early delivery, either new or or Sale, 70 K.W. Br owett Ug SRASTING 8 “4 LICENCES per se RAMs Why 
Energe p ret gi eter ctushd-hand, Sat Bh t in good works cing order ; about mab, $n, and dia. wae f GENERATING SET, 110 volts D.C., 450 r. mn, MESSRS "Th 3 
has control of vet specialities, and can bri mpi heme dF two BRASS a ahapertne of LATHES REQUIRED. ~Sovl- a * a ‘Vieterta-steest ass Chartered Paten «amt and Co “ ee CO. 
orders; excellent testimonials. — Address, Pl Tignew TON and PAUL, Ltd., Aeronautical Dept., Norwi: 888 ¥ — +, No: ic Mew-o aa ing: Engincers, 
Office, 33, Norfolk-street, Strand, W.C. Pl For Sale, 600 H A P. Horizontal sai x Lincein’ ‘8 sh 
ndon, WwW. Cc 





i Salesman, English, 


20 years’ business “es technical experience in cas 


representative 
e a Post in 
66, Gresham- 
899 & 


British engineering firms in England 
France, OPEN for shaller ENGAGEMENT 
works or office. Highest credentials.—KAN 
road, London, S.W. 


Far East —An Hlectrical and 


Mechanical Rese oges 9 (38), with several years’ experience 
in Far East in charge of engineering business MT with 
large hydro-electric and es power contracts, D RES 
RESPONSIBLE. POSITION. _ Home or abroagd.. Excellent 
pg ee cig Pies, Engineer Office, 33, Norfalk- 
street, Strand, P165 6 


(jentleman, Experienced, Con- 
STRUCTION of furnaces, muffies, works lay-out, lant, 
timber expert, g: organiser, DESIRES CHANGE. irst- 
class references.— Address, P159, Engineer Office, 33, Boctols- 


street, Strand, W.C 
LC.E., 53 Years, Mech. |¢ 


M. Engineer, large experience as Manager important 
Government and private Tnginesting Works at home 4 


abroad. Just A ve Ho, ay Office femp o Contrac 

supervision. OPEN to IMM DIATE ENGAGEMENT : 
War Office or other work. Highest testimonials.—Address, 
P64, Engineer Office, 33, Norfole-street, Strand, W.C. Plé4 5s 


echanical Engineer, Practical 
man, open for ENGAGEMENT as a = gy 
NEER Works Manager, Assistant or Fore 
Charge[S of 8a daa P157, Engineer Office, 33. Rorfotk- 
street, wand, W. 


Mechanical Engineer (27) Seeks 


POSITION ; War Service in connection with heavy 
motor vehicles preferred ; Public School man; varied shops 
and D.O. experience ; design and manufacture of heavy petrol 
tractor; keen, energetic ; certified medically unfit for active 
191, Engineer Office, 33, Wortolk gizeet, 

















Strand. 


Mechanical Engineer (34), _Re- 


CENTLY returned from South Afri havi 
APeOIsT- 





ane resident engineer on gold mine, DESI 
MENT in England, where services and experience could 
utilized during war. 

Steam, gas, and electrical experience ; sound, practical, and 
ewete engineer, accustomei to organization and control 
ol 

Address, P149, Engineer Office, 33, Norfolk-st., Strand. af Cc. 





ussian Electrical Engineer and 
ow es years’ experience with leadi 





British firms powe: ephone, and tele; h work: 

DESIRES RESPONSIBLE Po oe Pl ngineer 

Office, 33, Norfolk-street, Strand, W.C. Pi B 
ussian Engineer, Recently 


manager of the Russian department of one of the largest 
ee German machine building works (Werkzeug: 





organisa cole, ot acquisition 
rience, havin Te een Tans with all t est private 
government bares in Russia, OFFERS hi IRVICES, 


but only to first-class works, wishing to open their own branch 
in Russia. irst-class references at disposal.—Address, 
DESSA, Post-office Box No. 919. 898 5 


Works Manager or Foreman 

Wants Position ; 20 years foreman and manager ; good 

= man, with exceptionally large and varied experience— 

=. hydraulic, millwrighting, and general en; rand WG — 
dress, P138, Engineer Office, 33, Norfolk-street, S 








Works Manager and Taginesr 
experienced in modern shop practice, stores 9 pa < one 
systems, experienced in the Design and Man 
Aerial Ropeways, a six o'clock man, DESIRES a CHANGE. 
Age = — P97, Engineer Office, 33, Hertel toot, 


a 


Seon Tractor, Good Second- 
HAND, WANTED; ssure 2001b., two 

peeds, with windin drum. —AP ay rein full particulars 
ae rice to ENGINEER, South etton Coal Company. led., 


South Hetton, near Sunderlan: 
Trailing Wa ons or React 


LOR, bering WA , to carry —_ four our tp iy 
tons.—Ap NEER, South Hetton Coal ny, 
Ltd., Sout Riera near Sundérland. Oona r 


Wanted, Feed-water Heater 


(SECON D-HAND), about 400 square feet wd t aeons 











surface, suitable for working at 1601b. steam pressure ; must 

he in first-class condition. NEWTON BI eer. melee, and 

ed full particulars, to C. NE USSEL ectricity 
Coronet-street, Shoreditch 869 F 





( told Drawn Weldloss Steel 
TUBES, in various sizes and thicknesses up to 3in. dia- 


meter. Immediate delivery can be given.—Apply, — 
CABLE and CO., Cannon-street House, London. 


For Hire, Pumps and Wall: 


penne T00! for Contractor's Deep Wells, &., 2in. 
to 24in. —R. Ri and Co., Upper Ground- 
street, Lo S.E. Telephone No. 978 Hop. 8224 


or Immediate. Delivery, Three 


New Flat-slide Valve VACUUM PUMPS, 6}in. air cylin- 








der, 74 inc. steam, 10, stroke, 125 R.P.M. vacuum, with 1 to 
yin. of barometer.—Address, 896, Engineer Office, 88, Norfo - 
street, Strand, W.C. 





Fo: Immediate Dis sposal, "ee 
léin. Six-wheels Coupled LOCOMOTIVES, ae 
in accordance with-main line requirements.— YOR 


ENGINE CO., Ltd., Sheffield. 
or Sale, a Bargain, New tas 


<3 modern HORIZONTAL CROSS-COMPOUND 
CORLISS ENGINE; cyls. 18in. and 7Sin. by 48in. stroke. 
Owing to cancelled contract, this engine is no! required, and 
offers unusual opportunity for mill and factory owners, mining 


eompanies, and others. 
THOS. DUNLOP and CO., 
25, Wellington-: street, Glasgow. 


or Sale, Belliss and Morcom 
Two-crank Compound Vertical Enclosed Forced Lubri- 
cation eR cylinders oe; and 15sin. x 7in. stroke, 
capable of developing 125 B. 525 revs., 140lb. steam 
pressure, when exhaustin yy “atmosphere. —Address, 883, 
Fogineer Of Office, 33, Norfolk-street, Strand, W.C. 883fc 


Fo. Sale, Double-ended Punch- 


ING MACHINE; Two PLATE-EDGE PLANING 
MACHINES; cheap—RIDDEL and CO., 40, St. Enoch- 
square, Glasgow. 907 « 


For Sale, High- -class Lancashire 
STEEL BOILERS, a orient Range of 

28ft. by 7ft. 6in., for reinsurance h ib. pressure, 
construction and in capital monditien makers, Adamso: 
fendy for immediate removal ; at one of the Leds power 
sta’ 
THOS. CARR, 102, Fairfield-street, Manchester. 8746 


For Sale, Horizontal Cross-Com- 


POUND CORLISS VALVE meee, by M naan, 
cylinders 17in. — er by 42in., with metallic Peat Wocen: 
class engine.—R. H. LONGBOTHAM and CoO., motel i 





P18 « 











maassiv e 








Fer Sale, Ingersoll Air Bas: 
R, with Receiver ; capacity 180 cubic feet.— 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 906 « 


Fer Sale, Hydraulic Press, by 


Morane, Paris ; ram l6in. dia., four steel pean  & 
-.. admit 3ft. oe —s and 3ft. daylight, a 
price for quick 








,) unior Draughtsman (Mech.), 


age 21, REQUIRES SITUATION ; neat, accurate, and 
intelligent worker. Good refs. and certificates ; sal 
ddress, D. M.. 347, Lea Bridge-road, Leyton, Essex. 


ady Tracer Requires Situation. | si 

Five years’ experience general en eT ae | imens 

ape WCF particulars on application to ee 
New Cross. 5S. E. 


Foreman rome Pattern- 


MAKER REQUIRES “—"¥ ATION ; quick and efficient 
in every branch of the trade; 16 years’ experience.—Address 
P146, Engineer Office, 33. Norfolk-street Strand. W.C. Plis b 
———————_————— 


Engineer Representative, with 


sound technical training and wide commercial ee 


145 5 











table 30in. Low 
wi LLIAMS and SONS! "South Bermondsey Railway Station, 


= 
rr Sale, Massive Vertical Slot- 
ae @_MACHINE, 48in. stroke, by Smith, 
slotted revolving table 6ft. dia. on compound 
ee vr he bed lon t long x 6ft. wide. For immediate 
sale at a low price—WILLIAMS and SONS, South Ber- 
mondsey Station, —" 713 G 


. Pe = 
For Sale, Newton Vertical 
DRILLING, TAPPING, BORING, and VERTICAL 
MILLING MACHIN E, diameter of spindle 44in., with No. 4 
Morse Taper, travel 2ft. 6in., three power feeds to spindle for 
drilling = heey | ‘power feed for vertical milling and quick 
return ; ical 4 column is 
sone? Pi on mowers in de; s a be arranged for motor drive. 
Lifting shackles fitted so that the whole machine can be moved 
about from cne Pg of the shop to another.—Address, 880, 
Engineer Office, Norfolk-street, Strand, W.C. 880 c 














as salesman at home and abroad, 
England and Wales amongst buy: ers of machinery, wean 
hardware, &c., DESIRES similar POSITIO: N.—Address, P150, 
Engineer Office, 33, Norfolk-street, Strand, w. C. P150 w 





uarge Firm vi veers IN 

the nds _ ha’ es Se 8 f th of 
education as PREMIUM PUP Ut IP, the A, t inch nde both 
Works and agg y —Adarees, * oer Og 3, 
Norfolk-street, Strand, W. 





Engineerang Pupil. — Firm 


vernment a. 4 ying 500 bende, be — 
classes of wi lone, ted excelle: 

opporvant | premium tL — Address, 

8) 3, Norfd street, Strand, W.C. 


[2st C.E., Inst. Mech.E., and ai 


ENGINEERING EXAMS. — CORRESPONDENCE 
COACHING by Practical Engineers. LC.E. successes 
out of 302, two Bayliss Prizes, “‘ Proxime Accessit.” Special 
features for foreign candidates. Write for booklet, &c.— 
Address, P161, Engineer Office, 33, Norfolk-street, » Strand, W. Cc. 

1 








ee FRAMED BUILDINGS. 
rticulars of COU gy of INSTRUCTION b 
CORRESPON DENCE, write to “THE WESTMINSTE 
ENGINEERING BU REAU, 93, Old Oak-road, Acton Park, 
Janden, P995 1 


A 


representing local foundry, and having good 
= +. DESIRES AGENCY for 
MINING SUP 





in Johannesburg, 

pine 

PLIES wee He TAMES FO ORSYTH. Seltciton 
P102 p 


Me Ma, West George-street. Glasgow. 
ENGINEERING 


PARTNERS AND PARTNERSHIPS 
are obtainable through 
WHEATLEY KIRK, PRICE & CO., 
Engineers and Valuers, 
%, Watling-street, LONDON, E.C. 
Albert-square, Manchester, 
%6, Collingwood-street, Newcastle-on-Tyne. 
ESTABLISHED SIXTY YEARS. 


Wanted, Engineer having Good 


oe 





Sp 





For Sale, One Set Second-hand 


TRIPLE-EXPANSION ENGINES, by Day, Summers 
and Co. (ex Trinit cyls., lliin., 


174in. and 3O0sin., 40 Ib.; about 
Cheap. 
R. WHITE & SONS, Widnes. 740 « 


Fer Sale, One 4-Ton Thorny- 


ROFT STEAM WAGON. In excellent condition.— 
R. H. LONGBOTHAM and CO., Ltd., Wakefield. 680 « 


or Sale, Planing Machine, by 

Shepherd Hill ; 18ft. ¥ 5ft. x, 4ft., with heyy ge 
table 18ft. x 4ft. as bed bo ay ips th “v" slides ; 2 too! 
ae strong gea: ring. price for quick sale WILLIAM 
and SONS, South ne Low Bel Station, London. 


te Sale :—Plate Bending Rolls, 


12ft. 6in. pebereee bousin neings ep eater 16in. diameter. 
WO 3-Ton EL RF CRANES, by Grafton, 
aie steel lattice eee mpton motor, 220 volts ; will swing 
full circle.—Appiy, Sram COHEN, SONS and CO., 600, 
Commercial- road, Stepney, E. 920 ¢ 


F or Sale, Powerful Vertical 


MILLING MACHINE, by Hulse ; 34in. dia. balanced 
oy in 7}in. square box mandrel, 


House steamer “Argus” 7 
y 27in. stroke ; pressure i 











slotted reyolving table 
in. dia. on compound saddle, with self-acting motions, bed 
4ft. long. Low price for immediate delivery. Wildes =~ 


and SONS South Bermondsey Station, London. 


COMPOUND TRIPLE- eg et CONDENSING 
STEAM ENGINE, by Pollic and Wigzell ; cylinders 12in., 
22in., and we dia by S4in. stroke; rope driving pulley 18ft. 
dia.; 150 Ib. ressure. Seen fixed as left off work. OW 
price before ‘removal = Price and particulars, WILLIAMS and 

ONS, South Bermondsey Station, London. 715 


(Jas Engine, 77 B.H. Power, “in 


working gi and good condition. Low price would be 
pone | to a genuine buyer at onoe.—Address, Z. N.. 845, 
care of Deacon's, Leadenhall-street, E.C. 2 


igh. ~ pressure Boiler Feed 
Weir type; one Vertical Direct-acting, with 
with double 74 x 5 cylinders by 12in. stroke, makers Worthing- 
ton ; Ditto, with — cyds,; One Cameron, with double 7in. 
cyds., Sin. rams. I suitable 160 Ib. press.—Apply, oe 
Lightwoods, B'ham. P156 « 


orizontal Coup oled Hig h-Pres- 


SURE ENGINES, two » 10in ra , in. stroke, 
throttie governor. Meyer vastable expansion ear, 00 
1.H.P., 120 revs., 801b. steam. First-class condition, cheap for 
quick sale.—C. F. DAVIS, Billiter- ‘Daildings, London, ei “§ 











New Modern High-Class Verti-| 


CAL steam-driven AIR COMPRESSOR ready for 
immediate delivery; 80 cubic feet free air per min. to 70 Ibs. 
reestire; suitable for pneumatic tools, etc —GREEN re 
ARTER, Ltd., Vulcan Works, Winchester. 860 G 


ne 325 K.W. Belliss-B.T.H. 


GENERATING SET, 220 volts. One 325 K.W. Willans- 
B.T.H., 220 _. By) 275 K.W. Belliss-Sunderland Forge, 
60 K.W, Belliss-Siemens, 220 volts. One 
9 K.W. Willans-Sienbne, 250 volts. One 60 K W. Willans- 
Siemens, 230 Volts ; and — — 
M RS, D.C.: One 220 volts; One 10 H.P.; 
H.P., 200'volts ; One? H.P., orvolts One 2 HP. i00 volte; 
me 35 H.P.. 110 volts. 
AC. (New) eee hase, 500 volts, 50 periods; One 35 H.P.; 
Four 10 H.P.; 
JENNINGS. West Walls, Newcastle-on- Tyne. 873 « 


Second- -hand, First-class Condi- 
TION. “Soeorep Vertical 40 B.H.P. OIL ENGINE, direct 

coupled Mawdsley’s Cae 250 volts, 125 amps. Can be seen 

running.—FIELDING and PLATT, Ltd., Gloucester, 813 ¢ 


Self - contained Steam - driven 


SURFACE-CONDENSING PLANT for SALE; Edwards 
complete with 











type air pumps, cylindrical condenser 450 sq ft., 


cent: I po and oil separator ; bas recently been working, 
disp by larger plant. in be seen in Midlands Se 
877, Engineer Office, 35, Norfolk-streat, Strand, W 877 « 





teel Rails for Sale, 100 Tons, 

good as new; 56lbs. F.B., 30ft. lengths; excellent for 

sidings.—Address, 900, Engineer Office, 33, Norfolk-street, 
Str nd, W.C. 900 « 


[wo Steam Generating Sets 
175 and 500 K.W., 360 volts, 50 cycles, seen running. Bar- 
glee Sr eee SALE.— Apply, GILMAN, Lightmoods, 


Y 
wo 14m. 4-Wheeled Coupled 
LOCOS., both in excellent condition, and ready immediate 
dispatch, insured 160lb.—Apply, GILMAN, Lightwoods, 
Birmingham. P1& o 


6- 








~ FOR SALE. 


-Wheel Coupled Saddle- tan 


LOCOMOTIVE — Engine Co.), with outside 
cyls. llin. diam. x l6in. stroke; gauge 4ft. 8gin. ; 
120 lb. working press. ; ready for immediate work ; sale 
or hire, 
4Wheel Coupled SADDLE-TANK LOCOMOTIVE 
(Hunslet Engine Co.), with outside cyls. 10in. diameter 
xX l6in. stroke; gauge 4ft. 8sin.; 1401b. working 
press, ; ready for immediate work ; sale er hire. 

5-Fon STEAM LOCO. CRANE (Whitaker Bros., Ltd.), 

with 30ft. steel see derricking jib ; gauges ait. ta 

oad 7ft.; vertical boiler, 9ft. x Sft. 6in., passed for 
70 1b. working press. 

Two 20-cwt STFAM LOCO. CRANES (Isles), each with 
18ft. derricking jib; gauge 4ft. 84in. ; vertical boiler, 
for 801b. working press. 


ATALOGUE of Stock MACHINERY, 2.3000 Lots, free 


on application. Inspection invited. 
HOS. W. WARD, LTD. ALBION WORKS, 
Tel. : “ Forward, Sheffield.” Spi 4101 SHEFFIELD 








] |= Cylinder 6-Wheel Coupled 
SADDLE-TANK LOOO., with 2ft. 6in. wheels ; 140 Ib. 


oS copper fire-box, brass tubes ready immediate 








delive 
For SALE or HIRE, 5-Ton Wilson STEAM —— ING 
CRANE; all —— by steam ; boiler 801b. press: 
AKER and CO., Cardiff, 832 6 
1000 H. P. Vertical Compound 
ENGINE, by Belliss and Morcom. In use for 
chest oy me oo i faultless condition. 
BO-ALTERNATOR eat th A Lega 
oes ody Dae, -) satede, P 
AW, GENERATING SET, comprisi ple-expansion 
Engine, coupled to Multipolar Neen vagy * Y volte, D.C. by 
British W house Co. ww 1907. 
450 H. COMPOUND STEAM ENGINE by Robey 
and Ne Lincoln, with cyls. 18in. and 32in. diameter x 4ft. 
* Richardson’s trip gear, massive rope flywheel, &c. 
Seen working. 
aan deseription of high-class plant in stock for immediate 
le! 
HARRY H. esas AND ©O., LTD., er 
Telegrams : ‘* Gardam, Staines. 
4 A 
Machine Shop Wanted, to U = 
TAKE the MACHINING of straightforward work. 





Please give full particulars, and state how many lathes available 
about (10in. centres). Good quantity of work to give out. Pay- 
ment would be made weekly.  eerens, 857, Engineer Office, 
33, Norfolk-street, Strand, W.C. 857 1 








The, Proprietor of Patent No, 

of ap. 1911, for “ im PAR 
ENGINES,” is anxious to ENT "into NEGOT Hi TIONS 
with a firm or firms for the GRANT of LICENCES on rens.n. 
able terms or to trest for the SALE of the PATENT our). 
Full particulars can be obtained on application to ‘ 

J. S. WITHERS and SPOONER, 

PRertesen Patent Agents, 
taple House, 


61 and 52, Chaneory -lane, London. P14? u 


An Old-established Australian 


ith Branches ij eee ta a 
wi nches in eac! a toes rected Work- 
shops at Sydney, —— with modern Machine Toon 
Appliances, is open 

MARURACSURE UNDER LICENSE AN 

APPROVED SPECIALITIES. sided 

Magri high'y Protective Tariff and Goyernr Py ¢ 
for Goods Manufactured in Australia oo ren 
opportunity for inventors. 

AUSTRALIAN REPRESENTATIVE NOW IN 

LONDON 





yaad 894, Engineer Office, 33, Norfolk-street, Stra 


_ #94 


CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, NEAR SHEFFIELD. 
Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS and IRON CASTINGS, &c. 
Wagons Built for Cash or for Deferred Payments. 
Prices and Specifications on application. 487 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY, ‘"°. 


GOVAN, GLASGOw, 
London Office :—12, VICTORIA STREET, S.w. 


MANUFACTURERS OF RAILWAY CARRIAGE, 

WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE "aD WAGON IRONWORK, also CAST 
XLE-BOXES. Q492 


ESTABLISHED 1861, 


HARRISON & CAMM, Ld. 
Chief Works psadranvas 1 weTenanen. 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves, 


Wagon Ironwork, Castings, RAILWAY Lancome 
(in Iron, Steel, or Timber). 


THE GLASGOW ROLLING STOCK & PLANT WORKS 


HURST, NELSON & CO., _LTD., 


ELEC RIC met RAILWar Siher desertion ot 1 RAILWAY 
and ev other tion oO! A 
and TRAMWAY RO G BTOCK. 


Makers of Wuezts, ho oe Piar, Fonorse, Suiru 
Worx. no ao and Brass C G8. 
i Chief Works: MOTHERWELL. 
ff Office : Gordon Chambers, 31, f= Street. 
London Offices : 14, Leadenhall Street, E.C, 
See IWustrated Advt. last week, page 35. 


LOCOMOTIVES IN STOCK. 
KERR, STUART & CO., LTD., 


have in stock, or in an advanced state of progress at their 
California Works, Stoke-on-Trent, a large number of 

















LOCOMOTIVES, 
with cylinders from Sin. to 15in. diameter enn st for all 
gauges from fe to 4ft. 84in.—Apply to = 
and CO., Ltd., 5, Broad St. Place, re = 





P. & W. MACLELLAN, LTD. 


Manufacturers of RAILWAY WAGONS and yo ew 
IRON and STEEL SLEEPERS, ¥ ISH-BOLTS, SPIKES, and 
ae. PERMANENT WAY MATERIAL, BRIDGES, and 


ING. 
CONTRACTORS for RAILWAY PLANT and STORES o 
every description. 
Chief Offices—129, Trongate, Glasgow. 
Registered Offices—108,, Cannon-street, London, E.C. 





nee \Y 


WAY 








Wanted to Manufacture, Special 
MACHINERY or ENGINEERS’ APP: 


Up-to-date machine wtlorn shops for either heavy or medium work. 





FE, Sale, Two Launch ae i 

ir DIAGONAL ENGINES ; small WALL DRILL; 
SCREWING MACHINE.—RIDDEL and CO., 40, St. t. Enoch: 
square, Glasgow. 


Fo, Sale, Vertical Engines, 150 


and 200 ines, for dynamo SATO; cheap.—RIDDEL 
and CO., 40, St. Enoch-square, Glasgow. 910 « 


Fer Sale, Wheeler’s Rectangular 


gia per ogg about 1400 sq. rd cooling 
surface, compound engine, with air and circulating pumps.— 
wi ILLYAMS a and SO S, 37, Queen Victoria-street, — 


e.: 


For Sale, 1zin. Slotter ; -1lin. 


STEAM Bore Jin, and 12in. 
LATHES; Roots’ RS; 24in. 
ELECTRIC FANS; BOIL SEPARATOR. kc 
CO., 40, St. Enoch-square, Glasgow. 











&c.—RI DDEL and 
908 « 





all-round experience, both practical an 
some capital and unblemished Seg as PARTNER in an 
eminent firm of Valuers.—Address, 895, Engineer Office ap 
Norfolk-street, Strand, W.C. 


Ap Active Partner-Director is 


REQUIRED with £2500 working capital to extend a 
well-established ty Gaivorstt and Manufacturing Business, 
London; run niversity man; ign han Mis 
steadily increasing. Incomer can expect at leas’ p.a.— 
Particuiars from Messrs. ARNOLD and “Con he Cannon- 
street E.C. 895 





Fer Sale, 124in. and z0in. Centre 
TREBLE GEARED BREAK LATae bed 20ft. long ; 
side bed with tool holder; ag lete with parts as fixed; a 
fine modern tool. ee gt 902, tat Office. 33, 

Norfolk-street, Strand, W. 903 ¢ 


For, Sale, 250 K.W. Generating 
Triple-expansion Engine, directors led to 220-v: 
le C. + Dynamo, 300 revs; new 1 LLIAM pad 
Bot = 37, Queen Victoria-street, en 














ie antl and —EASTON and JOHNSON, 
Ltd., En ' 2008 1 

aera Firm havin dr on, 

d Malleable om Foundries tern and 


Machine Sto ops. is to UNDERTAKE the MANUFAC. 
TORE of AGRICULTURAL or other MACAINERY.—Write, 
PENNY and CO., Limited, Lincoln. ~ 2010 1 


H. Williams and Co, Red Lion 
Works, Warne ore Clerkenwell, E.C., 

pill LUNDEEEARE the MANUFA! ACTURE of SPECIAL 
MACHINERY, also MACHINE WORK. 

Prompt Delivery. 

Patterns. —GGeo, Wailes and Co., 
of PLETERNS. yh N.W., ee 

ce i TTERNS, plain or cored work, to drawings © 


Work can be carried out under customers personal super 
vision. Inquiries solicited. 2006 











R. Y. PICKERING & CO., LTD. 


(Established 1864.) 


Builders of Railway Carriages and Wagons. 
Makers of Wheels and Axles of all kinds. 


Chief Works and Offices : 
WISHAW, NEAR GLASGOW. 
London Office : rc50 
8, VICTORIA STREET, WESTMINSTER, S.W. 


G. R. TURNER, LP 


Manufacturers of all descriptions of 


IRON AND WOOD FRAME WAGONS 


For Home, Colonial, hy Foreign Railways. 





WHEELS & 
PERMANENT WAY MATERIALS, ool 
liery ing sad Somveving Plants, En Tipping 
Fie A Footing, Cutings ngs of ideccri ons. 
Chief Worl Tome: GLEY MILL, nr. N INGHAM. 


ndon Office : Sanctuary House, Westminster. 
See Illustrated Advt. first issie in ft eath month on page 8. 





R Heber Radford, Son & Squire 
AUe ENGINEERING, IRON AND STEEL WO. 
VALUERS, 
CONSULTING ENGINEERS, REFEREES 
ARBITRATORS, AND DPATENT AGENTS 

Established 6 over 50 

Ge mior partner, R. Heber 

—_—— wei Inst. Naval Architec 

eller Chartered I 

T. JAMES’ ROW, ‘SHE FFI 

Supe tee Suerrretp. Telephone—4 
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agshaw s Wrought Iron Pulleys, 
5 used in @ Govereeet departments, are the stro 
‘an the market. Quick delivery oy 
cheapest at od price bg ” containing rules for transmission of 
ly »¢ by wheels, belts, ropes, and shafts free.—J. BAGSHAW 


int sONS, Limited, Mngineers, Batley, Yorkshire. G91 





or Sale, Theodoli 


WING INSTRUMENTS, SECOND-HAND. 
DRAWER KSON’S, 338, High ‘Holborn, W.C. 





Pp Gray's I 
or Sale, Levels, 
DRAWING INSTRUMENTS, SECOND-HAND. 
ARKSON’S, 338, h ‘Holbo: rm, W.C, 


(0) opposite tt nn-road). 2005 @ 


00rge - Wailes and Co., 886 and 
d Founders, are 
ng pee “a reND JACTURE of ALL C OF 
. §pkc\AL MACHINERY and MACHI NE WORK, either tc 
Patents Specification or Drawings ; also t e designing o of any 
invention or peal. and ernakies rae the persona) 
wi vision of Patentee 
REPAIRS, Gear-cut' ti , and Automobile Work a lity. 
THEIR NEW WORKS in Euston-road are equi witb 
every convenience, and are situated in a most ¢ cen’ ny con- 
venient part of London, — _ Spl 301 15 


Johar and Philips Limited, 


ELECTRICAL gun 3 TELEGRAPH t+ ee 
CONTRACTORS 


Works CHARLTON rake onion 
Machine ‘or complete equipmen e 
Makers ofnd Vessels’ Electric Light Apparatus of all. kinds. 
Arc Lamps. Electric Transmission of Power Plant. ¥1648 








z= 
) FACT: 
@ Abundance of suitable land. 
i @ Served by three railways and 
| excellent water communication, 
/| @ Cheap gas and electricity. 
'/ @ Plentiful housing accommodation 
) for workers. 

@ Low rates, cheap living, a \ Ai 


_ |) clean bill of health, and good | 
| educational facilities. } 


i 


KK, CHAMBER OF COMMERCE, 
i <2 “2 READING. . 








TWO 40-ton CRANES 


Steam Titan). By StorHert & Prt, Ltd., Bath. 
Capacity, 40 tons at 50ft. radius, and 14 tens at 
100ft. radius. Gauge, 24ft. Wheel Base, 24ft. 
Erected and in Excellent Condition.—Apply, 8S. 
PEARSON & SON, Ltd., of 10, Victoria-street, 
Westminster, 8. W. 79 G 








DREDGING PLANT 


CRANES. 

be iaicigg sae 

A ARLED ’ 
AND. 


FLOATING 
BUNKERING 


COAL 


Vv. WERF CONRAD, {:3; 











HARPERS’ CLUTCHES 
PAGES XIV.—XV. 
LAST WEEK. 








ALEX. WILSON, 


Engineer, 
LOMBARD COURT, LONDON, E.C 
Telegraphic Address—INGENIEUR, LONDON. 
SPECIALITIES 
SIDE and STERN-WHEEL STEAMERS, 
STEAM and MOTOR 
LAUNCHES, TUGS, and BARGES, 
MACHINERY FOR VESSELS BUILT 
ABROAD. 


8, 


8114237 








G. D. PETERS 

& C°. L"™- 
ARE PREPARED 
TO CONTRACT 
TO SUPPLY UP 


TO SO TONS 
WEEKLY OF 


IRON 
CASTINGS 


ADDRESS EN- 
QUIRIES TO THE 
HEAD OFFICE: 


MOORFIELDS, LONDON, E.C. 


FOUNDRY 





SLOUGH, BUCKS, 





W. G. BAGNALL, L* 


STAFFORD. 


BUILDERS OF LOCOMOTIVES 


Weighing from 8 to 50 tons, for an: any ge uge, 
of Highest-Class Workmanship and Materi: 


MAKERS OF 
Tipping Trucks, Sugar Cane Wagons, Turntables, 
Switches, &c. 


See Illustrated Advt. in alternate issues, 8pl302 





To ensure Accuracy, Efficiency & Economy 
ANTI-FRICTION BEARINGS 


Made and lined under the Walker-Hanna Patents for Motor 
Cars, Electric Motors, Tramways, and aj] other purposes ; no 


ee ANNEALING, HARDENING, &c. Spl 3045 
WALKER-HANNA BEARINGS, tp» MEADE-KING, ROBINSON & CO., Liwerpool. 
MPERIAL 


For 


Wakefield Patent 
MECHANICALLUBRICATOR 


Saturated and Superheated Steam, 
Gas & Oil Engines, Air Compressors, &c. 





18,000 


ENGINES NOW FITTED 
WAKEFIELD LUBRICATORS. 





C. C. WAKEFIELD & CO., 
Wakefield House, Cheapside, London, E.C. 




















—— 
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Carr's Banket Brand 








Conscientious 


Power Users make an 


excellent investment by using 


British 


Balata Belting 


The highest technical skill isemployed in its manufacture. 
The maximum ‘of transmission efficiency is obtained. 


to fray at 


The belting is extremely durable and has no tendency 


the edges. 


Send to-day for samples and quotations. 


James W. Carr and Co., Ltd., 
35, Queen Victoria Street, London, E.C. 

On correspond en francais. 

Si seriva italiano. 2 

Escribese espaol. 


Telephones : 


ep! Telegrams : 
201 Bank ; 8740 City. z 


**Dustless, Cannon, London.” 
K54 

















(WH ALE Ol L FOR TECHNICAL PURPOSES 








a‘ 





Great Jackson Street, West ‘Geeen, M he 








H. W. WARD & CO., Ld. 


Lionel Street, Birmingham. 


MACHINE TOOLS. 


Telegrams—Tudor, Birmingham. Tel. No. 7460 Central. 
Ses illustrated Advertisement last and next week. Q328 














Machinery Merchants 
& Contractors 


499, Bourke Street, MELBOURNE. | 


Noyes Bros. (Melbourne) Propy., Ld.| Noyes Bros. (Sydney), Limited, 


Machinery Merchants 
& Contracters 


115, Clarence Street, SYDNEY. 


K131 




















eC 











CYLINDER GASTINGS 


(In Special Metal). 


HIGH-GRADE 
ENGINE CASTINGS 


Malleable Castings 


A. HANDYSIDE & CO., 


DERBY. K200 

















TEAK 


SEASONED TEAKWOOD, free from Holes 
and Defects, and of the very finest descrip- 
tion, cut to sizes. Send us specification of 
your requirements and let us quote you 
prices which will compare favourably with 
new Teak. Apply 


HUGHES, BOLCKOW & CO., Ltd. 


Timber Dept A, Battleship Wharf, @ 
K197__ Biyth, Northumberland. 














7 Drillin ’ 
\\ Machin ing | 


———?) 









In 
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| | Mochings 














High Speed Vertical Drill for Shell Work. 





Shell bodies (high explosive or shrapnel) can 


be produced 
boring on 


most economically by rough 


“Asquith” Vertical Drills (as illus- 


trated) and finishing on ordinary engine lathes. 
These drills can be operated by semi-skilled 
labour, and give a large output at low costs. 
Send to-day for further particulars. 


William 


Highroad Wells, 


Good Deliveries. RS 


Asquith Limited, 
Halifax, England. 





Telegrams: Drill, H’x. 


eee eeu MUU 


*Phone: No. 695 H’x. 


Spls013 
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NO 
ENGINEER 
CAN AFFORE) In splendidly 
TO BE WITH a 
OuTA’stToP %Gases°* 
WATCH Louis XIV. 
pattern. 


Made on the American 
System (Cases). 


All the Beauty of Gold, 
the solidity and strength 
of Silver. 


#84:4:0 


An ideal Engineer’s Watch 
for wear at home or abroad. 


TESTED FOR VARIATION IN 
TEMPERATURE. 


To an Engineer the Independent Centre Seconds Recorder 
is as important a feature of his equipment as is the compass 
and sextant to the Mariner. At a trifling cost—thanks to the 
enterprise and ingenuity of a great firm of Watch-Engineers 
—one of these all important instruments is within the reach of any 
Engineer. The wonderful “‘ Britannia” watch—an Independent Centre 
seconds and 30 minute Recorder, with thoroughly reliable lever movement, 
compensation balance, carefully timed and tested, in fine “‘ Louis” XIV Gun 
Metal os — thin and compact, no useless bulk, £2/15/-. Fully 30 per 
cent. chea and 100 per cent more reliable than watches of old 
fashioned ‘** Plan > offered by the ordinary local jewellers. 


Ordinary firms “just as good” are nothing like so good. 


The H. White Manufacturing Co.'s (Ltd.) “‘ Engineers’” Watches are the latest ‘ **planned ” 
and best value obtainable.“ Colonial orders engage special care and attention. Watches 
are despatched promptly after being subjected 
to temperature tests. Colonial Ins. Postage, 
2/6 extra. 

Guide Book of Watches, Rings, Chains, etc., 
post free anywhere, mentioning B.M.J. It may 
save you pounds. 

“‘Engineer ” Wristlet—Keyless Centre Seconds, 
fine quality, small movement. Best finish through- 
out. Heavy, specially manufactured, English 
**Serew on and off” Cases. Will stand hardest 
Wear. £2/15/-. 











H.WHITE “* 104 MARKET S? ‘ewss. MANCHESTER. 





For Works Dining.,.Rooms, 


Firms employing a large staff of workers 
must have a good supply of hot water, for 
making tea and coffee and also for 
washing-up &c. 


The “Jackson” Boiler produces a steady 
flow of boiling water four minutes after the 
gas is lighted, consumes very little gas, 
cannot burst or boil dry and lasts for years 
without requiring repairs. 


The following huge industrial concerns, 
among many others, use the “Jackson”’ 
Patent Water Boiler for their Mess Rooms: 





Messrs. Howarp & BULLOUGH, LTD., Accrington. (18) 


THE LONDON GENERAL OMNIBUS Co., LTD., London. (12) 
MEssks. HADFIELD'’s STEEL WORKS, L‘Te,, Sheffield. (7) 
MEssrS. FAIRBAIRN, MACPHERSON & Co., LTD., Leeds. 

Messrs. NASMYTH, WILSON & Co., LTD., Manchester. 
Messrs. W. & R. Jacos & Co., L1p., Liverpool. 


THE CO-OPERATIVE WHOLESALE SOCIETY, LTD., Manchester. 
Messrs. Wm. Briccs & Co., Lrp., of Manchester, writes as follows: 
“Replying to your favour of the 12th inst., respecting the boiler which was fixed 
recently, we are glad to say that this is working satisfactorily, and we find it much 
more convenient than the old fashioned boiler which we had previously.” 


Jackson Bo1Lers LIMITED 
g1 Leicester Place, LEEDS. 


Write for Catalogue to Dept. E 6. K195 

















Telephone: Avenue : Avenue 2248. 


Largest Stock in the World. 


cA 








F. WIGGINS & SONS. 
FOR INSULATION, srok¥S3AG%, 0. 


102, 108, and 104, Minories, LONDON. E1705 








M’NEIL’S PATENT MANHOLE & SLUDGE DOORS 


Are stron: ng, lig ee and . one het are be exten- 








sively and when fitted 
with Senged pone om rings will witbstand 
the very amg pressures. 
These doors are also used for WATER 







largely 
BALLAST TANKS and FRESH WATER TANKS. 
On 
ADMIRALTY 
& WAR 










Kinniag Park Ironworks 
and qereahe Forge, 
LASGOW. 


Engineering Code 2nd Edit’n. 




















ARNISH ron SHELLS. 











sample, 








Manufacturers of Shells are invited to apply for 
price and details of SHELL VARNISH 
as approved by the WOOLWICH AUTHORITIES to 


MANDER BROTHERS, 


Varnish Manufacturers, 


WOLVERHAMPTON. 


K 198 
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 PIGGOTT’S PATENT PRESSED STEEL By ANK S 





PERFECTION IN SCIENTIFIC TANK CONSTRUCTION. 


IMMEDIATE DELIVERY FROM STOCK. 








These Tanks have been generally adopted by the British Admiralty and War 
Office for use in Naval and Military Camps at home and abroad, and are almost 
universally used by the South American Railways for Locomotive Water Supply. 





SOLE MAKERS: 


THOMAS PIGOTT & CO., LTD. 





These Tanks are built up of Plates 4ft. square, and a Tank o. any multiple 
of 4ft. length or width can be supplied. All the plates are interchange- 
able, and can be erected by unskilled labour. 


STRONG. LIGHT. CHEAP. NEAT. UNBREAKABLE. 





Telegrams—Atilas, Birmingham. 


London Office: 63, QUEEN VICTORIA STREET, E.C. 


BIRMINGHAM. 


Telephone No : Central 3922 (3 lines). 


Spl 5142 





Telegrams: Intersection, Cent. London. Telephone : City 8752. 











OXY-ACETYLENE WELDING AND CUTTING 


The Imperial Simplex Low-Pressure System as supplied to the ADMIRALTY, L.C.C., 


HARLAND & WOLFF, 
- REPAIRS UNDERTAKEN 


IMPERIAL LIGHT LTP 


PORTABLE 


PALMERS SHIPBUILDING Co. 


and numerous others. 

AND PLANTS SUPPLIED -*- 

I123,VICTORIA STREET, LONDON, S.wW. 
Telephone: 3540 VICTORIA (2 Lines) 








PLANT 





HAMMERED 
CAST IRON 
PISTON RINCS 


IN OUR 
Special Piston Ring Iron 
(by the Davy-Robertson 


Patent Process). 


The Standard Piston Ring 
| & Engineering Co. 


LTD. 








Premier Works, 
Don Road, 
SHEFFIELD. 





All sizes from 2}in. Telephone No. 2149. 

to 72in. 
Telegrams, 

Ocean, Sheffield. 


Sp 5147 


Quick Delivery. 
Low Prices. 


RAILWAY MOTOR CARS. 


Silver Medal, Franco-British Exhibition, London, 1908, 
Two Gold Medals, International Railway Exhibition, Buenos Aires, 1910. 











a 
& 
anne 





20 H.P. Car on the Central Railway of Brazil. 


DREWRY CARS ARE BRITISH-BUILT THROUGHOUT AND HAVE BEEN SUPPLIED TO 
UPWARDS OF 120 RAILWAYS IN ALL PARTS OF THE WORLD. 


INTERNAL COMBUSTION PASSENGER and INSPECTION CARS FROM 4 H.P. to 150 H.P. 


Write for Illustrated Catalogue and particulars to 


THE DREWRY CAR CO., LTD., 


16, RIVER PLATE HOUSE, SOUTH PLACE, LONDON, E.C. vs 


Telegrams—" Evranvascs, Lonpox.” § Telephone—458 Lowpon Wau. Works: BURTON-ON-TRENT. 











DANIELS HICH SPEED PUMPS 
With Gutermuth Patent Spring Valves. 


These Pumps run noiselessly and without shock at hitherto 
unattained — and maintain a continuous flow; losses due 
to checking flow of water entirely eliminated. High efficiency. 
Complete Sets of Engines, Gas Plante, 
and Pumps. 2198 











| The latest and best types of | 
Turbine Pumps are made by | 


Pump was made by us in | 
us to-day. 


The earliest type of Turbine 
1878. 





Centrifugal, Medium Lift, High Lift Single Chamber, 
and High Lift Multi-Chamber 


Pumps for all Duties 


Irrigation and Circulating Pumps. 
Boiler Feed Pumps. 

Well Pumps. 

Automatically Operated Pumps. 


Any Head. Any Speed. 
Finest Workmanship. Highest Quality Materials. 


Colliery and Mining Pumps. 
Sinking Pumps. 
Water Supply Pumps. 


Any Capacity. 


Correct Design. 


MANCHESTER and LONDON. 

















~ T, H. & J. DANIELS, Ltd., STROUD, Eng. 











THE WELDLESS STEEL TUBE C0., 


Icknield Port Road, BIRMINGHAM. Lap. 


On Admiralty List ORIGINAL MAKERS. 
TumMark. PATENT WELDLESS STEEL TUBES. 


For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, Couplings, and 
General Engineering Purposes. E1706a 
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RICHARD C. GIBBINS & Co. 


Berkley Street, BIRMINGHAM. 


vl 














Makers of STEAM, ELECTRIC, & HAND 


CRANES 


And all kinds of LIFTING TACKLE. 





iy 605! 


GLASGOW: JOHN S. BISHOP, 51, CADOGAN STREET. 


The Grantham Boiler & Crank (0,, 


GRANTHAM. Lt 
28 Years 


Manufacturing 












Vertical, 
Loco., 
Cornish 
Field 
Tube 
Colonia!, 
&e. 








Spl 6106 


BENT CRANKS, 
Forgings or Fihished 





PULSOMETER EnGinetRING C° ”™ 
LONDON 4 READING 














HARTNESS | ag , 
FLAT TURRET LATHE! | @ Write for List No. 657. 
nr eee ae | | 
for either. bar or ch work. 
JONES & LAMSON MACHINE CO. 
“ Jubilee Buildings,” LZ 
97, QUEEN VICTORIA STREET, tj The above illustration is of our ‘‘A”’ 
LONDON. (Spl) 6123 Yj g 
Z type low lift Centrifugal Pump for g 
J lifts up to 40 feet. It has central J. meee te SONS 
NEVILLE’S (LIVERPOOL) ;#- J suction, is low in price, and of a very : 
eee high efficiency. 








BULLIVANT & GO., L®. 


Steel Wire Rope Makers. 


BOLLIVANTS’ ABRIAL ROPEWAYS, Ltd., 


72, MARK LANE, LONDON, E.O. Spl 6186 
Works: Muitwatt, EB Tel: 2108 Ave. (8 lines). 


ELECTRICIAN’S 
LABOUR SAVERS 


ee eee tees om 


“ 


\ 












































VD 
(me 
NEVILLE’S (LIVERPOOL) L° - OVERHEAD TRAVELLING 
GIANT GRIFFIN. MILL.||<**%s5 c-coawe ‘i 
STABLEFORD & CO., me ine bee poe gr acing LTD. Openshaw, MANCHESTER. 
nai ’ « Crushin ect. Formerly VAUGHAN & SON, Ltd. 6127 











COAL YVILLE. 


The Most Up-to-date Machi tediae + te = 
RAILWAY CARRIAGE AND e Most Up-to-date Machine For Grinding FACTORIES EXTENDING 

















WAGON BUILDERS. PORTLAND CEMENTS, PHOSPHATE ROCKS, 
, ror WAR SERVICE. 
For Home and Foreign Lines. ee, Sie eee SF nk Se. Deliveries from Stock. 
el AES : eq: SWITCHGEAR, Etc. 
cnsnawenx, penamea, Cub fe Requires no auxiliary apparatus for & ©. 
— Telegrame—Stabletord, Coalville. finishing products. A. REYROLL LTD. 
i Registered Office : SATISFACTION GUARANTEED. HEBBURN-ON-TYNE. Spl 6147 
Full particulars on application to— Spl 6088 THE 


% & 27, Exchange Bidgs., BIRMINGHAM. 


———_____———_— BRADLEY PULVERIZER CO., *” “ZSwSe%° .c.|| HULBURD ENCINEERING C0. 


St. Benet Chambers, Fenchurch Street, E.C. 
8026 


AEA er reATO INJECTOR. TRIPP’S METALLIC PACKING|| ~ mmmozcsererenen 


ICE-MAKING AND 
































mo! FANS fcc 


hah Ga te A ee Cn of. a a ee i R 
HOT WATER Illustrated Catalogue 















147, QUEEN VICTORIA ST Wel neler.) =, : - 
= with orices and tl! dees |REFRIGERATING PLANTS 
Easton & Anderson dati: bain (All enpnetion) 
EE 2 <n Oy g - cliN NH; & CO2 COMPRESSION 
" on application. y SYSTEMS. 














- ping M ry Ae N @ OULD NG. TD C. J. WORSSAM & SON, LTD 
for Sewage and Machine auction EE B L } 9 L " noe Engineers, ; ? 

- Telegrams TEMPERATURE.” meers, Telephone—12455 OmNTRAL. ‘ LOCK ROAD, 

ST aes 98, NEW BRIDGE STREET, LONDON, E.C. a can ers 


Works, READING, D434 
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“IMON Say 393 TRAILING SUCTION HOPPER DREDGERS.... 
GOLD & TIN RECOVERY DREDGERS. .._. | 


HOPPER BARGES. FERRY STEAMERS. 


p ATENT REPLACE PARTS for EXISTING DREDGERS. 


INVENTORS and FIRST CONSTRUCTORS . . 


MARINE 

DREDGE PLANT OF “HOPPER” and ‘‘STERNWELL". . . 
of all descriptions and DREDGERS and ELEVATING. ... , 
up to the highest capacity. ? DECK FERRY STEAMERS. ... 
| 

| 

j 











CONSTRUCTORS OF HOPPER ae a 
& BARGE-LOADING BUCKET 
— ne B Bes §5rn Eprtio: ON. 


DREDGERS; BARGE-LOADING, RE- 10ru Epitios. 
OT BENTLEY'S. 


CLAMATION and “SIMONS” CUTTER 
SUCTION DREDGERS. ome: Spl 7062 


83, VICTORIA STREET. 




















the SELSON ENGINEERING Col? 
mre UNIVERSAL MONITOR LATHES 


me ma. Illustration is of the 


20in. FULL UNIVERSAL. 
All-geared Feed with 8 Changes 


instantly available. 






Turret provided with Set-over and 
Taper Attachment. 





PROMPT DELIVERY. 


Also made 14in., 16in. and 18in, swing 


without power feed. 


Plain and Friction Back Geared. 














THE | , | WELDLESS-STEEL 
neMIER TAS ENE [WEBB & SON, con TUBES 


P Page 49, June 11th, 1915. Q198 | 7 d Cc 
DDRESS i 

| anners an urriers 

THE PREMIER GAS ENGINE CO., Ld., , 

MANUFACTURERS OF 


Sandiacre. Nottindgtam. 
OAK TANNED 


DAVIE & HORNE, Engineers 


Johnstone Engine Works, 
cutee vangd * a aniaapeial 


| 

| 

| 

| 
Condensing J iy Distilling Fignts. ~~ oy 
7 Feed Water Heaters and 





“TUBES, LIMITED, BIRMINGHAM. 


12 
FIRST-CLASS 
AWARDS. 


Combs Tannery, | A. BEEBEE, 
STOWMARKET. | | Bolts, Nuts, Studs, &c. 
PRICE LISTS & TERMS ON APPLICATION. _ jis5z | WEDNESBURY. asso 




























aly omen Address: Evaporator, Johnstone | 
See illustrated advt. in issue June 11th. sml2 | 


DREDGING PLANT 


UP TO THE LARGEST DIMENSIONS AND CAPABILITIES. 


Bow and Stern Well Centre and Side Ladder, Bucket Barge-loading and Hopper 
Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators. 
Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissofs, 
Tugs, Ferries, Paddle and Screw Steamers. 

Delivered Complete or Shipped in Sections. ° Spare Gear and Renewals Supplied. 
GOLD DREDGERS A SPECIALITY. 


FERGUSON BROTHERS «port cLascow), Lo. 


Shipbuliders and Engineers, 
PORT GLASGOW. 


Telegraphic Address: DREDGER, PORT GLASGOW. 
On Admiralty List and War Office List. 


GRAND PRIZE LONDON EXHIBITION, 1909 
“GOLD MEDAL JAPAN-BRITISH 1910 
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COAL & IRON CO., LTD. 
CHESTERFIELD, ENGLAND. 





ESTABLISHED i864. 


ON ADMIRALTY AND WAR OFFICE LISTS. 





MAKERS OF HIGH CLASS 


CAST 


Lo 
PIPES 


FOR 
WATER, GAS, STEAM, DRAINAGE 
HYDRAULIC POWER, ETC. 





CAST IRON TUNNEL SEGMENTS 
PIT TUBBING COLUMNS 
GIRDERS, ETC. 


ANNUAL OUTPUT 























General Satisfaction | 


is the feeling which prevails in machine shops where the 
machines are equipped with 


Fabroil Pinions 


for by their use employees are freed from the incessant 
clatter which is characteristic of metal gears, while their 
shock absorbing properties ensure lasting accuracy and longer 
life in the machines. 





Fabroil Pinions are composed of a special fabric which is 
held under a pressure of several tons per square inch by 
means of steel shrouds and threaded rivets. 


They are strong, durable, elastic, and self-lubricating, and 
will safely absorb shocks which would break cast iron or 
deform brass. 


They are uninjured by oil or water, do not shrink, swell, or 
change their shape when subjected to extremes of heat or cold, 
and are proof against the attacks of rats und mice. 


Fabroil Pinions are made in all sizes from 2in. diameter 
upwards, and may be stored indefinitely without deterioration. 


Write for free illustrated list 
ER. 256 on Fabroil Pinions. 


British Thomson-Houston Co., Ltd. 
Electrical Engi s and M. 
Head Office & Works: Rugby, England. 








| as 





























SUPERHEATERS. 


Sole Makers 


“SUCKLING’ 


WATER-TUBE BOILER. 













Established 1867, 









Telegrams :— 
**BEELEY, HYDE.” 


Telephones :—119 (Two lines). 


THOMAS BEELEY & SON, LIMITED, 


Hyde Junction Ironworks, HA WDE, Manchester. 




















THOMAS CROMPTON, 


NORTH ASHTON, near WIGAN. 


Manufacturer of Iron and Steel 
Hinges, Small Forgings, lronwork, 


&c., to any pattern or drawing. 


HINGES FOR 


TRAVELLING FIELD KITCHENS 


for Immediate Delivery. nao 








PUMPS. 


Apply for Details, Plans and Estimates to 
BOVING AND CO., LTD., 
9%, Union Court, Old Broad St., London, 2c 
Tel.: London Wall 4806 (3 lines). T.A.: Jenorten, London 








CONTRACTORS PLANT. 


CRANES. 


PILE DRIVERS. 


Whitakers (Engineers) Limited, 
HORSFORTH, LEEDS. K159 





‘sy 
ele 


Telephone: 116. 


SPECIALISTS IN 


PUNCHING AND SHEARING 
MACHINES, PLATE BENDERS, 
and other Boiler Makers’ Tools 
IN STOCK OR PROGRESS. 
Satisfaction Guaranteed. 


BEECH HILL, 


Consult us. 





The STEAM CYLINDER LUBRICATOR Co. ud 


Gerdon Works, Lower Br 
Makers of Adams’ and Grandison’s 


PATENT MECHANICAL and other 
SIGHT FEED LUBRICATORS. 


For Illustrated Advt. see next week’s issue. Q813 
Telegrams : SkaFisLD, MANCHESTER. Telephone: 1645. 











D568 Tel.: 790 Pendleton (ring first). 


leg. : 
»» 8685 Central. Esr. 1846. Works, Si eer, 





SCOTT BROS., 


HALIFAX. 


BARLOW & CHIDLAW, LTD., 


Pendleton Gear Works, MANCHESTER. 


ACCURATE CUT GEARS. 


EstaBuisHep 1850. (For illus. advt. see last and next weeks’ issues.) Q670 




















IN STOCKH :— 
Vertical Drills to admit 18in., 26in., 30in., and 26in. 
6ft. Radial Drill. 
10tin. Shafting Lathe ; Bolt Screwing Machines ; 
Wheel Cutting Machines ; Centring Machine. G359 
Second-hand Planer 25ft. x 6ft. x 6ft. Two tool-boxes. 


JAS. SPENCER & CO., Ltd. 


Chamber Ironworks, Hollinwood, MANCHESTER. 
SPECIALLY 








C. A. PARSONS & CO., L™. 


Heaton Works, Newcastle-on-Tyne. 





WATER PURIFYING PLANT 
FOR STEAM RAISING, INDUS- 





Branch Offices: 


High-pressure Steam Turbines. 


TRIAL & DRINKING SUPPLIES. 


)w-pressure Steam Turbines. Write to— D147 
oe te ee The Paterson Engineering Co., 
eared team Sewanee. 20, India House, Kingsway, London. 





a ee Quis 
London, Leeds, Cardiff & Glasgow 





KENYONS’ .cnrounseo  KISOL” 


MELT YOUR LEAD 









A cheap, durable, and efficient insulator against 
heat radiation. 






Ask for “ HINTS ” on the covering of Steam Pipes, Boilers, &c 
SHEET METAL WORK. 


WILLIAM KENYON & SONS, Ltd. 


Tel. 494 (Ashton). Q873 DUKINFIELD, near Manchester 
PLANER & 













PRIESTHAN BROS. 
HULL ano LONDON. 























In MONOMETER Lead Furnaces, without Oxidation. 
FOR CABLE, COMPO & OTHER WORK. 
Also Aluminium, Aluminium Swarf. White 
Metal, Tin, Zinc. Antimony, and other 
Soft Metals, reduced without Oxidation. 
LOW-PRESSURE BURNERS. 


MONOMETER MANUFACTURING COMPANY, 
Whitehouse Street, Aston, Birmingham. K168 














7 © 5 ap =2 08.) 8 eee 











SAW MOULDER GUARDS 





HIGH-CLASS. BENCHES & SHARPENERS. 
Tested, Selected, and Adopted by Hundreds of 
the very First Firms at Home and Abroad. 

Firewood & Sawdust Ligh ter Machinery. 
Does i2 to 80 men’s work. normous Profits. 


M. GLOVER & Co., Saw Mill Engineers, LEEDS 














FOURTH EDITION, 


THE PREMIUM SYSTEM oF PAYING WAGES. 


POST FREE, 1s. 144, 
OFFICE OF “THE ENGINEER,” 33, NORFOLK STREET, STRAND, LONDON. 


ONE SHILLING. 


Now 


(OF 03. 8 PP 23. E—) 3 54 _ 
Ss. S. STOTT & CO, 


HASLINGDEN 


READY. 


Er 
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KAN GY E’s 


‘T” type GAS ENGINE 


With “VARIABLE ADMISSION” GOVERNING. 


“WORKS LIKE FOR DRIVING 
A ALTERNATORS | IN 
STEAM ENGINE.” PARALLEL. 





SINGLE CYLINDER OR COUPLED ENGINE. 


N G YE S Rey BIRMINGHAM. 


No. 205A 











DARLINGTON FORGE CO., Lro. DARLINGTON. 


Telegrams CONTRACTORS TO ADMIRALTY & WAR OFFICE. National Telephone : 


FORGE, DARLINGTON. No. 2610. 


LONDON OFFICE: 
70, Fenchurch &t., E.C. 


Telegrams: 
Forgington, London. 


y 

Lg 
— 
& 
CS 





FORGED STEEL ROTOR WHEEL, 9ft. Gin. Dia. 22in. Deep. 
FORGED WEIGHT 42 TONS. 
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F 492. 


We stock Landis Chasers for all 
British Standard Whitworth and British 
Standard Pipe Threads from in. to 3in. 


We also have lin, I4in. and 2in. 
Landis All-steel Rotary Dieheads ready 


for attaching to any existing machine. 


Landis Bolt Screwing and Nut Tap- 
ping Machines in stock, lin. and I+4in. 
single head. 





a 


This chaser is 4in. long. 


It is a Landis Chaser, as used in ag 
Landis All-steel Rotary Diehead on a 
Landis Bolt Screwing Machine. 


In operation it is tangential to the work, while the 
rake angle (see near end in illustration) can be ground 
to suit the material. This means that Landis Chasers 
will screw the maximum number of bolts without re- 
sharpening. 


When they do need sharpening only a small amount 
is ground away, and they can be resharpened until only 
lin. long before they are too short for further use. This 
means a very long life and a very large quantity of bolts 
screwed per set of chasers. 


For early delivery din. and 2in. 
single head. 


SOLE AGENTS:— 


ALFRED HERBERT LTD. 
COVENTRY. 


We also have in stock a_ special 
Grinding Machine for correctly sharpen- 
ing Landis Chasers. 














SIGNALLING 


T= McKENZIE, HOLLAND, & WESTINGHOUSE 
POWER SIGNAL CO., LTD. 


Address: 


58, Victoria Street, London, S.W. 


Telegrams : 
“ Powersig, Sowest, London.” 





Telephone: 
4760 Victoria (2 lines). 


Case, Style “‘H,” Fitted with Patent Thermal Regulators, Style B.” 













































Pieneers n the Design 
and Manufacture of 
Pressed Steel Under- 
frames and Bogies, 
and All Steel Railway 
Passenger Carriages 
and Wagons. 


London Office: 
Caxton House, 


Westminster. 


INDIAN STATE RAILWAYS (EASTERN BENGAL RAILWAY). 
SIX-WHEELED CARRIAGE BOGIE. 
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NVEVORELEVATOR C 


LOWER BRIDGE WORKS, 





ul 



















































a a J. J. Stevenson, 
ACCRINGTON, LANCASHIRE. is - - PROPRIETOR... 
a Contractors to H.M. Government. nn ee 
Telegrams: CONVEYOR, ‘ACCRINGTON. _ National. ‘Telephone Ne. 6278, 
SPIRAL CONVEYORS GRAIN ELEVATORS ..\ 
C GRAIN CONVEYORS 
CHAIN ELEVATORS 
d TRAY CONVEYORS 
d STOKEHOLD BELT ELEVATORS 
CONVEYORS Spl 1116 BALE ELEVATORS 
t “REES ROTURBO”’ 
““REES ROTURBO”’ REVOLVING PRESSURE CHAMBER 
| an eis CENTRIFUGAL 
5 AND PUMP & 





DYN AMOS AND 
MOTORS. 


CONDENSERS. 


ON ADMIRALTY, WAR, 
INDIA, HOME AND 
COLONIAL OFFICE LISTS. 


LOND ON OFFICE’ 


HASTINGS HOUSE, 
NORFOLK STREET, STRAND. 


Telephones : 
No. 900 WoLVveRHAMPTON. 
Nos. 1e19 } CENTRAL, Lonpon. 
Ree. eran TURBINE DRIVEN BOILER FEED PUMP. 200 lbs. pressure, 3000 r.p.m. D2 


MCKENZIE & HOLLAND L122: cainetes « conreactors. 


AUTOMATIC TRAIN STOP 


Telegrams : 












































pose Gates. BLOCK INTERLOCKING and Audible Locomotive Cab Signal. TRACK CIRCUIT 
Lattice Steel Towers and INSTRUMENTS. . on ONSET APPLIANCES 
Masts. cee m : Fe ait eo: ici fe ¥ eee ie A SPECIALITY. 
Harbour Signals. - : —- vat i F | oohhenh - > ‘git sae 
ae tdiie Parker's Patent at ae me Bak St f es POWER SIGNALLING: 
Patent Signal Wire Binders FOG SIGNAL and PLACER. Fit ae" 8 te se agtg ® ELECTRO-PNEUMATIC 
and Telegraph Wire Clips. —s ei it » an Sa Sb Aal wae ¢ ALL-ELECTRIC, 














Interlocked Automatic Detector Stops for Level Crossing Gates. 


Electric Signal Replacer troller. 
Telegrams—“ MACKSIG,” SOWEST, LONDON. _Telephone—4760 VICTORIA. Si and Con 


HEAD ofFice: 68, VICTORIA STREET, WESTMINSTER, LONDON, S.W. WORKS: WORCESTER. 


THE AVONSIDE ENGINE CO.,L’ BRISTOL 


Best 
Materials, 
Finest 
= Workmanship 


Spl 1140 























Locomotives 
in Stock 
and 
Progress. 


D184 
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B&S MASSEY,L®. 


MANCHESTER. 


Cy 
a Z 
s SHES 2 


LW, OTHER WAR MUNITIONS. 

















JAMES HOWDEN & CO, 


High-speed Engines | 


ELECTRIC LIGHTING, TRACTION, TRANSMISSION OF POWER, &c. &c. 


Patented Improvements giving Highest Efficiency. 
STANDARD SIZES IN STOCK FOR EARLY DELIWERY. 





MANUFACTU 


TRIPLE-EXPANSION STEAM TURBINES 
ENGINES or mom, Low, & srezD reaseves 


TYPES. 





From 5 B.H.P. to 2000 B.H.P. 
SPECIALISTS IN LARGE UNITS. 


~HOWDEN’S FORCED DRAUGHT; 


Wallsend-Howden Oil reneeits: cna Patent a Water-Tube cicaiens Waiidicting Fans. 








JAMES HOWDEN & CO., LTD., Scotland Sirect GLASGOW. 
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YARROW’S SHALLOW-DRAUGHT STEAMERS. 











Messrs. YARROW make a speciality cof SHALLOW-DRAUGHT, RIVER STEAMERS, either propelled by STERN-WHEEL or by SCREWS working in TUNNELS, meen 
with YARROW’S PATENT HINGED FLAP AFT, by which means a considerable increase of speed’is obtained without increase of cost. 


YARROW! & CoO... Kutrv., GLASGOW. mont ee Sytton 
Yarrows Ltd., of Victoria, British Columbia, Shipbuilders, Ship Repairers and Engineers, are associated with Messrs. Yarrow & Co., Ltd., Glasgow. 


IMPROVED VACUUM BRAKE APPARATUS. 
“CRAB” CYLINDER AND RIGGING 


PATENTED 








NO BRAKE 
SHAFT. 


GREAT SAVING 
IN WEIGHT 
OF RIGGING. 





VERTICAL 
STRESS ON 
UNDERFRAME 
ELIMINATED. 





BLOCK 
PRESSURES 
COMPENSATED. 











THE CONSOLIDATED BRAKE ano ENGINEERING CO., LTD., 
41, MOORFIELDS, LONDON, E.C. 


Telegrams. Vacuo, Ave., London. ‘Phone: 2710 London Wall. Code: A'BC, 5th Edition 222) 
















































































|| Patent Cualinie Photo cen Machine. 
Double Pattern. 


| J. HALDEN & CO., LTD., Patent Duplex Canying Frame—Horiseatal, 


8, ALBERT SQUARE, MANCHESTER. [- 









































Patent Sue Copying Frane—Vertical. 








Za 
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“FLOWER” BRAND 


MAGNOLIA METAL 


WEARS LONG, RUNS COOL, SAVES POWER, FUEL, © 
OIL, ann COST OF RE-LINING BEARINGS. 











THE PURINGTON PAVING BRICK COMPANY, 


Galesbury, Ill., December 26th, 1912. 


Gentlemen, 


“One of the outbearings on one of our Corliss Engines was Babbitted with your 
metal SEVENTEEN years ago. 


These bearings have been under continuous nine hour per day service since that 
time and we have not found it necessary to do anything with the bearings until now. 


We intend to rebabbitt it this winter with MAGNOLIA METAL. 


Yours truly, 


THE PURINGTON PAVING BRICK COMPANY, 
WILLIAM GEO. D. ORR, General Manager. 








MADE AND SOLD BY 


MAGNOLIA ANTI-FRICTION METAL GOMPANY OF GREAT BRITAIN LIMITED, 
49, QUEEN VICTORIA STREET, LONDON. 


Telephone No.: CITY 6596, Telegrams: MAGNOLIER, LONDON. 


LA MAGNOLIA, 21, Rue de Petrograd, PARIS. 


Telephone No. 254.01. K63 Telegrammes—Metamagno, Paris. 
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WAR WORK! 


Owing to our machines being engaged in the 


Manufacture of War Material, we are in a position 
to quote favourable prices for 


HIGH-CLASS 


IRON CASTINGS 


UP TO 12 TONS. FOR QUICK DELIVERY. 














CROSSLEY BROS. Ltd., 


Openshaw, MANCHESTER. 


























—- 











~ TI 
| 
| 
1} 
1| 
| 
| 
| 
| 
| 
| 
“ 


ALL RAD IAL GEARED 


DRILLING MACHINES 


FROM 


o=ft. to 7ft. Radius. 

















PHOTO 1267. 
TWO SIZES” - - 4ift. and 5ft. Radius. | 
18 SPINDLE SPEEDS. 4 RATES GEARED FEED | 
Spindle instantly reversed at any Double Gear Instantly engaged | 
speed by lever on saddle. by Lever on Saddle. 
Improved Locks to Saddle and Automatic Stop Motion to | 
Arm. Spindle. 


DRILLS up to 2sin. DIA. in MLS. 


Photo 1267, 


J. ARCHDALE & Cco., Ltd., » Ledsam St., BIRMINGHAM 
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WERF GUSTO 


Telegraphic Address— 


Firma A. F. SMULDERS, SCHIEDAM (Holland).  -ssmiidtae: scnicoam.” 














Sole Agent United Kingdom: ANDERSON RODGER, 38, Victoria Street, Westminster, LONDON, S.W. 












































OCEAN-GOING SUCTION DREDGER WITH CUTTER AND 150 TONS DERRICKING ann REVOLVING FLOATING CRANE. 








FORCE PUMP. Height above Waterline ... ... 60,75 M.—196ft. 
Lifting Radius for 40 Tons... ... 45,50 M.—149ft. 
Ditto ditto 110 Tens... ... 26,50 M.— 87ft. 
Ditto ditto 150 Tons... ... 26,50 M.— 87ft. 
Revolving Speed with 110 Tons ... 360° in 6 min. 
DEPARTMENT'S: 
© 





A. DREDGING PLANT of ALL TYPES up to the LARGEST CAPACITIES. 


B. COALING VESSELS BUNKERING STEAMERS MECHANICALLY at 
rates from 150 to 1000 Tons per Hour and upwards. 


C. FLOATING CRANES of Great Power, from 50 to 400 Tons and upwards. 


(Of late years we have supplied 23 of these Cranes, ranging in Power from 60 to 400 Tons). 


D. DIESEL MOTORS of any Capacity—Stationary and Marine. 


BOILERS of every description; BRIDGE & ROOF CONSTRUCTION by our own 
BOILER WORKS—A. F. SMULDERS, GRACE-BERLEUR, nr. LIEGE, BELGIUM. =a 
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BRITISH TRADE AND 
THE BRITISH TRADER 

















[From a photograph. 


Part of Hardening Shop of an important Motor and 
Engineering Works. 


Light, Heat, and Power are necessary in every Factory. 

Lighting which is adequate and properly placed means : 

(1) Freedom from accidents, especially where there is fast 
moving machinery ; 

(2) Increased output ; 

(3) Greater cleanliness ; 

(4) Better health and spirits of the workers. 

Heat, which is controllable at will, which needs little attention, 
which is derived from a clean and smokeless fuel, is 
essential to economical and expeditious work under 
war conditions. 

Power, which is derived from a plant economical both in initial 
cost and in running costs, which wastes no space, 
and is easily controlled, means : 

Savina oF TIME. 
Savina or Money. 
SAVING OF LABOUR. 

Coal gas meets all the practical and pressing demands of the 
modern manufacturer in these times of urgent need for maximum 
production at minimum cost. 

Coal gas is used by successful firms in the first rank among 
British manufacturers, because they have found from experience 
that it can be employed with marked advantage in regard alike to : 

ECONOMY OF FUEL; Economy oF TIME; 

<cONOMY OF LaBouR: EconoMy OF SPACE ; 

CERTAINTY OF REsuLT ; ConsTANCY OF RESULT ; 

[NCREASE OF OuTPUT: AVOIDANCE OF SMOKE NUISANCE, 

If you are altering, adapting, or extending your factory for 
special war purposes, write for expert advice, facts, and figures 
on the Industrial Uses for Coal Gas, without charge or obligation 
of any sort to: 

THE SECRETARY, 
Tue British CoMMERCIAL GAS ASSOCIATION, 
47, Victorta STREET, 
WESTMINSTER, S.W. 


This co-operative advisory body represents all the leading manu- 
facturers and all the important gas companies or corporation 
departments, and you may be assured of obtaining the benefits 
of the latest experience of men engaged in handling problems 
similar to your own. Your enquiries, general or specific, will receive 
immediate and individual attention. 

On receipt of a postcard your name would be added to the 
list of manufacturers to whom the Association’s publication, “ A 
Thousand and One Uses for Gas,” is sent monthly, post free. 


112 K172 
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VIEW SHOWING §S.S. “GLENCLIFFE” 
DURING COURSE OF CONSTRUCTION, 
THE HOLDS, BUNKERS AND TOP SIDES 
ARE PROTECTED FROM CORROSION BY 


Anderson’s 


Siderosthen 


Anti-Corrosive Solution 





HE Secret of ‘‘ Siderosthen”’ is that 

it dries from the inside outwards. 

That accounts for its elasticity and for 
the fact that it cannot crack or chip off 
when metal expands or contracts. Once 
applied, ‘‘ Siderosthen ’’ becomes part of 
the metal—an absolute prevention of all 
corrosion and rust. The heat of the 
tropical sun cannot blister it, and it will 
withstand sulphuric and other acid fumes. 


‘‘ Siderosthen ” has very great covering 
capacity, and dries with a fine enamel 
surface. 

Never cover up defects when you can get 
behind them by applying ‘‘ Siderosthen ” 
to all metal-work in the first instance. 


White Ants won’t attack woodwork 
coated with it. 


Our Illustrated Booklet * F” 
gives full particulars and 
will be sent post free. 


D. ANDERSON & SON, L“ 


Roach Road Works, Old Ford, LONDON, E: 
And Lagan Felt Works, BELFAST. 


—28 
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CONTRACTORS TO THE BRITISH AND FOREIGN ADMIRALTIES, SHIPYARDS AND RAILWAYS, ALSO ON INDIA AND WAR OFFICE LisTs, 
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PNEUMATIC 
HAMMERS « DRILLS 


AIR COMPRESSORS. 
RECEIVERS. 
ROCK DRILLS Ly 


AND ZF, 


z 
“, 


2 


pare 


4 


THE “DUNTLEY” 
HEAVY DUTY 
PORTABLE 
AIR-COOLED 
ELECTRIC DRILLS 
AND GRINDERS 


Wound for all Currents and Voltages. 
Designed to withstand the heavy 
overloads incidental to hard and 








Ree 
ZZ 
PALACE CHAMBERS, 9, BRIDGE STREET, WESTMINSTER, S.W. Works: FRASERBURGH, SCOTLAND. EG 


Workshops and Showroom within a few minutes’ walk of the Offices, where pneumatic and electric tools can be seen in operation. Inspection invited. 


Heavy Duty ina ‘adhe ri aire ma aie in Awkward cae, ALL ACCESSORIES. 


fy contnuous work without damage. 
Drilling Capacities ;;in. to 24in. 











ESTABLISHED 1865 








CONTRACTORS TO H.M. GOVERNMENT. ON WAR OFFICE, ADMIRALTY, INDIA OFFICE & COLONIAL OFFICE LISTS. 


mw BRANDON BRIDGE-BUILDING COMPANY ,.1. | 


Engineers, Bridge Builders, Ironfounders, MOTHERWELL. 


Telegraphic Address Girvan’ Mormsawati. London Office 84, Victoria Street, Westminster, S.W. Telephone: No. 11 Morwanwaun 
MAKERS OF 


Bridges, Roofing, Dock Gates, Tanks, Piers, Locomotive Turntables & Water Columns. 
STEEL PRESSED TROUGHING & GENERAL STRUCTURAL WORK 


INGOT MOULDS AND GENERAL CASTINGS. _ 


SMITH & COVENTRY, L"® 


MANCHESTER. 


OM an 
nS 


NORTH EASTERN MARINE ENGINEERING CO., LTD., 


ENGINEERS, BOILERMAKERS, & REPAIRERS. 
































5 LICENSEES FOR THE MANUFACTURE AND FITTING OF SCHMIDT SUPERHEATERS TO MARINE BOILERS, 
 vownow ornce: "(NORTHUMBERLAND WORKS, | “= "=~" 
- 22, Billiter Street, E.C. ° 
~ Deigneniin, Fun, Lowpon WALLSEND-ON-TYNE. MARINE 
= LIVERPOOL OFFICE : Telegraphic Addvess: NEWS, WALLSEND. DIESEL ENGINES 
g 529, Tower Bigs, | SUNDERLAND WORKS, ain 
Water Street. SOUTH DOCK, SUNDERLAND. “ Werkspoor"” 4 Stroke 
“ont ee Telegraphic Address: NEWS, SUNDERLAND Cyde Type, or 
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PROTECTED, 

SEMI -ENCLOSED, 
COWL VENTILATED, 
TOTALLY ENCLOSED, 
WATERTIGHT, 
HORIZONTAL, or 
VERTICAL SPINDLE. 


Machine Tool 
MOTORS. 


MAXIMUM PRODUCTION 


necessitates a motor that will stand 
up to everything the machine 
demands of it. 





That means liberality in rating, 
both mechanically and electrically, 
reliability, and freedom from break- 
down. 


Our energies are devoted ex- 
clusively to a line of these 
machines, and they represent the 
latest that money can buy. 


SEND US YOUR NEXT ENQUIRY 


“Magnet,” Manchester 
“Orders”Cannon.London 


OPENSHAW : 


London 49 Queen Victoria St. E.C. 
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JOHN LYSAGHT, im 


Panel Plates for Railway Carriage Work. Highly-finished Sheets for Special Purposes. 
Tested and Guaranteed Sheets for Dynamos, Transformers, and Turbo-Alternators. 


HYDRAULICALLY 
ano crose anneaceo STEEL SHEETS “ rearrenco. 


Sheets from 10 to 24 gauge are flattened (Dead Flat). A Specification 6ft. long by 24, For all Working-up Purposes. 
30, and 36in. wide in 10 to 28 gauge can be despatched from stock immediately. 


MACHINE-CUT CIRCLES up to 48in. diameter. CLOSE ANNEALING COVERS. SOLID WELDED GALVANISING BATHS 
CHILLED ROLLS for Sheet Mills, Tinplate Mills, &c. 


For Galvanised Flat and Corrugated Sheets, Wire Netting, Tanks, Cisterns, Hollow-wares, and Constructional Iron Work, see other Advts. Adlress—St. Vincent Works, Bristol. 


orB worxs, NEWPORT wow... ‘pty 1080 


MACHINE TOOLS BUILT OF STEEL. 


SPECIAL TOOLS FOR STRUCTURAL WORK 


WITH MILD STEEL & CAST STEEL FRAMES. 


















































Punching and Shearing Machines with Angle 
“T” and Bar Croppers. 


Splitting Shears. 

Angle and Tee Bevel Croppers. 
Notching Machines. 

Bar and Billet Shears; also 





a een me . 


<a. 


Special High-speed Friction Sawing Machines. 


JAMES BENNIE & SONS, °* ax." GLASGOW. 


GLOVER’S 
LEAD 
PRESSES 


OF ALL TYPES. 





















AS SUPPLIED 


TO 


HIS MAJdESTY’S GOVERNMENT. 


W. T. GLOVER & CO., LTD.., 


Trafford Park, MANCHESTER. 








G279 








= i : 
EVAPORATORS 


New and improved designs. 














Increased efficiency. Reduced 
weight and space occupied. 
Special tube couplings facili- 
tating cleaning and renewal. 





Described and Illustrated in Catalogue 3. 
Standard Sizes. Prompt Delivery. 


G. & J. WEIR, L'* Cathcart, Glasgow. 











mz BUTLER’ PATENT BAR-CUTTING-OFF MACHINES 


WILL HELP YOU WITH YOUR 


SHELL 





WORK. 


utilising unskilled labour 
for all parting-off. 





THREE SIZES: 
No. 1 cuts up to 6in. diam. 
No. 2 ,,  ,, to 93in. diam. 
No.3 ,,_ ,, to 14in. diam. 














Strong, Efficient, and 
EXTREMELY SIMPLE No. 1 SIZE (rear view). 
No. 1 SIZE (front view). TO OPERATE. 





A SINGLE STRAIGHT PARTING TOOL USED. HARD STEEL IS NO TROUBLE TO IT. 
May be arranged for belt or motor drive, and with roller supporting bench for long bars. 
HUNDREDS IN DAILY USE. Order quickly to minimise delay. 


J. BUTLER & CO.., Victoria lron Works, HALIFAX. 


Telegraphic Address: “BUTLER, HALIFAX.” K176 Telephone No.: 216. 
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ROBERT STEPHENSON & CO, LTD,°°ssmuncrme™" 


Telegrams: Rockst, DARLINeTON. Telephone : No. 2700. Engineering Standards, A B O (6th Ed.), Engineering Telegraph (2nd Ed.), and Kendall’s. 


ESTABLISHED AT NEWCASTLE 1821. NEW WORKS OPENED AT DARLINGTON 1902. 


tminster, S.W. Telephone : 650 Victoria. 














Telegrams A.tiscors, LONDON. 


LOCOMOTIVE 





LONDON OFFICE: Sanctuary House, W 


OF THE HIGHEST CLASS up to 
ANY SIZE AND CAPACITY, 





SPECIAL LOCOMOTIVES, 
—SINGLE EXPANSION, 
ARTICULATED, or other 
types with FLEXIBLE 
WHEEL BASE, TO SUIT 
ANY GAUGE OF RAIL AND 
CONDITIONS OF SERVICE, 











LANCASHIRE, CORNISH & MULTITUBULAR 


BOILERS 


WM. WILSON and CoO., 
Lilybank Boiler Works, Glasgow. 


The COIL CLUTCH CO., Ltd 

Phenix Works, Johnstone," Scotland 
Manufacturers of 
COIL FRICTION CLUTCHES 
for all Purposes, Powers, and Speeds. 

Quotation and Designs supplied on 8MbS 
receiving particulars of application. 

See Illustrated Advertisement last & next week. 


THE MOTHERWELL BRIDGE CO. 


BRIDGES, ROOFS, PIERS, TANKS, DOCK GATES, 
Structural Work, Hydraulic Pressed Flooring. 
a 
Telegrams: MOTHERWELL, N.B. “S572 
London Office : 82, Victoria St., Westminster, 8.W 
See illustrated advt. last and next week. smMl2C 














RUN YOUR PETROL ENGINE, 


NO MATTER WHAT KIND, 


ON PARAFFIN AT HALF COST 


OR SUGAR SPIRIT, BENZINE, NAPHTHA, &c. 





Above shows the apparatus fitted to a modern 
waggon engine of 50 H.P. giving off the same 
power at half the cost. N18 


ADOPTED BY THE BRITISH GOVERNMENT. 


C. BINKS, Ltd., Eccles, Lanes. | 
JOHN HETHERINGTON & SONS, 


Engineers, Machine Tool Makers, 
ANCOATS WORKS, nasmeerce.” 


HORIZONTAL TURNING & BORING MILLS 


To swing 4, 5, 6, 7, 8, 9, 10, 12, 14, 16, 18, 20, 
24, 28, and 32ft. diameters. Q277a 
Each with two tool rams. Feeds positive, continuous and 
independent. Controlled from each side of machine. 
Nat. Tel.: 8065 Central. 














Teleg.: Hera, Mancnxster. 








} Tel. Add.: Governors, GLASGOW. 














WM. MORGAN & CO., Ltd., 





JUST A MOMENT ! 


If you knew of a racking that would 
positively last longer than the one 
you are now using would you not 


adopt it? 


“PALMETTO” 


PACKING 


IS MADE 
TO GIVE 


LONG 


SERVICE. 


We are anxious to prove that 
“Palmetto” has lasting quali- 
ties unknown to other packings. 
What size packing may we 
send you as a free working 


sample? 


GREENE, 


TWEED 


& CO., 


Sole Manufacturers, 
Queen Anne’s Chambers, Westminster, 
London, S.W. 














CONTRACTORS TO H.M. GOVERNMENT. 
ATLAS WORKS, 


- TRAPS 








ROPES: CHAINS-t1. 


SAM! DENISON <-SON.L™’ 
PARAS/OE? LEEDS:s-e- 


FRANCIS BERRY & SONS, 


SOWERBY BRIDGE, England. 
Established 1832. 


Makers of all kinds of MACHINE TOOLS. 


Look in last and next week’s issues for our eee 
advertisement. Ds 














Heating & Ventilating 


DUST EXHAUSTING, DRYING, &c., 
EXPERTS. KEEN PRICES. 


W. E. BROWNING & CO., 
Cowley Works, Leytonstone, E.  1:;:; 


*“BRITNIC” 


— 4,000,000 H.P. in service — 
WATER TUBE BOILERS & 
MECHANICAL STOKERS. 


000 H.P. in service. 


THE BRITISH NICLAUSSE BOILER co., LTD., 
Caxton House, Westminster, 8.W. G62 


ALUMINIUM and 
ALUMINIUM ALLOYS. 


THE ALUMINIUM CORPORATION, Ld., 
52, Coleman Street, London, E.C. 
— .. . - ao, 


Superheater Units Ltd- 


4, Castle Square, SWANSEA. 


Manufacturers of Patent TWO- 
COURSE EXPANDING FLOW 
SUPERHEATERS. 


See Illustrated Advt. last and next week. ass 


DARAFE™ ENGINES 


PARSONS TOWN QUAY. 
MOTOR C°L® SOUTHAMPTON 


GEIPEL'S STEAM 


(PATENT) 









































40O in use on 





Telegrams : 
» SCOTLAND. s crariox sepron. BEDFORD.| s.s. AQUITANIA. 
oll 
DERRICK CRANES : WM. GEIPEL & CO, 
‘ee Vulcan Works, St. Thomas St., London, 8.E. 
Electric, Steam, or Hand Power. “2 Capital, Principal and Staff ALL BRITISH. 
96 
BROWN BROS. & CO., LTD., | 32 “ PREMIE, 
EDINBURGH. 53 NON-CONDUCTING COMPOSITION. 
MANUFACTURERS OF STEERING GEARS we For Boilers, Steam Pipes, Pans, Heaters, Feed-water Pipes, & 
(Steam, Hydraulic and Electro-Hydraulic). “+4 Greatest economy by using our Premier Composition. 
TELEMOTORS, HYDRAULIC CARGO GEAR, | 38 — * aw Bog oi —_—" 
REVERSING ENGINES, ete. su229 | § Estimates Free. All work guaranteed. 
See our illustrated advertisement in alternate weeks. 5 Coverings of} Magnesis (Plastic or Sect ional), Slag Woci, 
= Asbestos, Fossil Meal, &. G@310 





T. DAVIES & SON, 


RAILWAY !RON WORKS, 


WEST GORTON, MANCHESTER. 








CUPOLAS & LADLES. 





SILVER MEDAL, Inventions Exhibition, London, 1885. 

GOLD MEDAL, PARIS, 1900. 

GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908. 
GRAND PRIX, Buenos Aires Exbibition, 1910. onmss 








FRASER & CHALMERS, LTD. 


' TURBO- BLOWERS. 


HIGH, LOW & MIXED PRESSURE 
TURBINES. G316 
See Last Week’s Advertisement. 
LONDON WALL BUILDINGS, E.C. 
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YARROW'S PATENT WATER-TUBE BOILERS. 


Messrs. YARROW & CO. 


undertake the 


PRESSING 
MACHINING 


of the various parts of Yarrow 
Boilers, such as the © 


STEAM DRUMS, WATER POCKETS 
and SUPERHEATERS 
for British and Foreign Firms 


not having the necessary 
facilities. K3 




















Yarrow’'s, Ltd., of Victoria, British Columbia, Shipbuilders, Ship Repairers and Engineers, are associated with Messrs. Yarrow & me Ltd., Glasgow 


YAREROw de Co., Kuro, GLASGOow  . 


MANNING, WARDLE & CO., L™: 


BOYNE ENGINE WORKS, LEEDS. 


Makers ot Locomotive Engines for any width of gauge and for all purposes. Also makers of Steam Rail Motor Coaches for passenger traffic. Materials and workmanship o1 the best quality. Tank 
Engines up to 18in. cylinders, on four or six wheels, always in stock or in progress. Specifications, Photos and Prices on application, and Special Designs sent on receipt of particulars of requirements. 
LONDON OFFICE: Mp. H. J. Heagerty, 34, Victoria Street Westminster S.W. G259 


——s THE GRIDLEY PATENT AUTOMATIC 


Copper, tin. dia x 8in. long, 20-25 per hour. 


“SUT IETT TURRET LATHE. 


2tin. Machine fitted with Loco. Staybolt Attachment for pro- 
ducing Copper or Steel Staybolts up to Itin. dia. x 105in. long. 































ADVANTAGES. 





1. Lead Screw Nut Solid 
does not open and close. 


II. Can be supplied with Two Die~ 
heads, One Roughing and 
One Finishing Thread. 


Ill. Dieheads Accelerate over 
undercut portion. 


IV. Attachment to Standard Bar 
Automatic is not a Special 
Machine. 





V. Capacity of Machine for Bar Work 
up to 2hin. dia. x 13in. 
Automatic Bar Feed x 
12in. Roller Steady 
Turning. 


VI. Eight-speed Headstock. 


DOES NOT REQUIRE SHILLED ATTENTION. 








manitactnvod CRAVEN BROS. (Manchester), LTD., 


nortan Vv AUXH ALL WORKS, R E D D i $3 fe: ; STOCKPORT. For Great Britain, Colonies, 


and South America. 
J. RYAN, 68, Avenue de la Grande Armee, Paris, FRANCE. Q411 THE WINDSOR MACHINE CO., Windsor, Vermont, U.S.A. 
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RICHARDS’ 


PERFECT PULLEYS 


Richards’ 


CAST - MILD 
IRON STEEL 


CENTRES. . weer RIMS. 


Guaranteed to run True on the Shaft. 

















Also Shafting, Couplings, Hangers, and Pedestals 
of all descriptions. 














SPLIT PULLEY. Catalogue on application to WHOLE* PULLEY. 


GEORGE RICHARDS & CO., Ld. 


BROADHEATH, NEAR MANCHESTER. 
PATENT SILENT 


AIR COMPRESSOR. 


Special 
Features. 


High 
Speed. 





PARR NR see PRBS 





Speed up to 
400 
Revolutions 


Se te 


per Min. 


PVR NEE He 


Accessibility. 
All Sizes 


up to Silent 


4800 Running. 
Cubic Feet Forced 
per Min. Lubrication. 


London Agents for Air 
Compressors : 
J. F. WOLFF & CO., Ltd., 
Sanctuary House, 
Westminster. 
Tel.—No, 3862 Victoria, 


Complete Catalogues 
“will be sent 


on application.’ 





TWO-STAGE, TWO-CRANK TYPE, WITH OUR AUTOMATIC PATENT MULTIPLE PLATE VALVES. 


Amongst the Users of these Cormpressors are the following wrell-known firms :— 


Sir W. G. ARMSTRONG, WHITWORTH & CO., THE VAUXHALL DISTILLERY, Liverpool. 3 TYNE SHIPBUILDING CO. Ltd., Wellington Quay 660ft. capacity 
Ltd., Neweastle-on-Tyne. 3 Compressors 300ft. & 600ft. cap. Compressors - - - - each 1500ft. capacity. pryTH SHIPBUILDING & DRY DOCK CO., Blyth 600ft. _,, 


GREAT WESTERN COLLIERY CO., Ltd., Ponty- THE VULCAN FOUNDRY, Ltd., Newton-le- 
a tas §6= °C  ” a eos. ee ee SKINNINGROVE IRON CO., Ltd., Carlin How - 400ft. 
CLIFTON & KERSLEY COAL CO., Ltd., Man- BRYNHENLLYS COLLIERY CO., Swansea - 800ft. ,, BABCOCK & WILCOX, Renfrew. 2Compressors = 
= x * “ a e ” MIDLAND COAL, COKE & IRON CO., New- | H.M. DOCKYARD, Haulbowline. 2 Compressors 
GLASBROOK BROS., Swansea - - - 2500ft. ,, a + Sl! le { each 





TILGHMAN’S PATENT SAND BLAST 60., LTD., 


BROADUHEATH, NEAR MANCHESTER. kst 
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FOR ANY GLASS or DAM or COFFERDAM 


USE 


RANSOME STEEL PILING 


AND 


COMBINE ECONOMY WITH STRENGTH. 




















BRITISH ADMIRALTY, WAR OFFICE, 
H 
ata ii: Matai e{ INDIA OFFICE, CROWN AGENTS, &c. &c. 


RANSOME-verMEHR MACHINERY CO., Lt. 


530, BRUNSWICK HOUSE, 
WESTMINSTER, S.W. 


Telephones : Telegrams : 
2188 and 2189 Victoria. K39 VERMEHRICO, LONDON. 




































WORTHINGTON 
POWER PUMPS. 


Of any size and type and for all purposes. 


Worthington Vertical Triplex Single-Acting Power Pump. 


WORTHINGTON PUMP GO., LTD. |; 


INDIA HOUSE, KINGSWAY, LONDON, : W.C. 


2297 
And Branches in Principal Towns and Cities throughout the World. 


BOLTS & NUTS 











BOLTS & NUTS 


IRON, a, NAVAL BRASS 





“‘SLON GANW SLIOg 






HORTON ‘ SON. L’ 








é | Alma Works, 
a 


‘Contractors to Admiralty, 
War Office, India Office, 


Home and Foreign Railways. 


ESTABLISHED 1825. 


‘'SMAUOS mOwoS 










“*SONITIO HOA diOoud 
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ROBERT HUDSON, L™ 


THE LARGEST BRITISH MANUFACTURERS OF 


LIGHT RAILWAY MATERIAL & CONTRACTORS’ PLANT 


Address all Enquiries to Head Offices and Works— 


Gildersome Foundry, near LEEDS, ENGLAND. 


Telegrams & Cables: FOUNDRY, GILDERSOME. Codes used: ABC (4th and 5th Editions), Western Union, and Private. Telephones: 2 MORLEY, 14 LEEDS (Central). 
London Office: SUFFOLK HOUSE, CANNON STREET, E.C. London Telephone: 3162 CITY. 
Offices and Stores: CULLINAN BUILDINGS, JOHANNESBURG, and 6-7, CLIVE STREET, CALCUTTA. 





Catalogue of Light Railway Material Contractors to the War Office, Admiralty, 
forwarded free on request. Secretary of State for India, Crown Agents 
for the Colonies, H.M. Office of Works, &c. &c. 





Colonial and foreign requirements a speciality. 

Quotations given C.I.F. any port in the world. 

Large stocks kept ready for immediate ship- 
ment. 


We keep verylarge stocks of Track, Locos., and 
Rolling Stock, and can equip an entire Light 
Railway on the shortest possible notice. 






E. 396.—Left-hand Switch and Crossing, with Switch 


E. 769.—Steel Side Tip Wagon. 
Box and Lever. Thousands always in stock and progress. 










— — Z 
———— 


E. 585.—Steel Sugar Cane Wagon. 
Made in all sizes and types. 






—— 


E. 560.-Brick Car. 





E. 608.—Light Locomotives in all sizes from 4 to 25 tons weight. 
Large numbers always in stock and progress, 





aa 








E. 456.—Side Discharge Wagon, with Gable 
Bottom. Sizes from 20 to 400 cubic feet capacity. 





E. 457.-——Patent Pressed Steel Colliery Tub 
with well bottom. 





vamesen tt. 


E. 462.—Open Goods Wagon with Side Doors hinged ful) 
length. Capacity, 4 tons and upwards. 





E. 580.—Patent Double Side Tip Wagon, 
for 4ft. 84in. gauge railways. 


E. 483.—Scoop Type Mine Car, tips at sides 
( and end. 









E. 449. Wheels and Axles with Patent Roller Bearings 





SSS 


E. 86.—Steel Tip Bucket. E.579.—Platform Wagon 





E. 96.—Steel Side Tip 
Truck (Diamond Fields Pattern. 
with Jockey for wire rope haulage. 





on Double 

















ene 
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"UNBREAKABLE puLey AND MILL GEARING ¢0,, LTD, | 


Telegrams: “Horsepower, Cannon, London.” Telephones: 5031 and 8468 Bank. 


Head Offices’ - 06, Cannon Street, LONDON, E.C. 









ORDINARY. 
SELF-OILING , 
AND 
ROLLER 
BEARINGS. Becy 





















Installation 


ROPE PULLEYS, 
GEAR WHEELS. 


carefully con- 
sidered on its 
own merits, and 
the best possible 
arrangement and most 
suitable fittings designed 


to suit. 


MILL GEARING 








: W.I. PULLEYS OF ALL SIZES. 

i for every kind of Factory, Flour 
: (> L U T C _ = S Mills, Cotton Mills, Weaving 
Sheds, Engineers’ Shops, Cement 
t OF ALL SIZES Works, Mines, Collieries, 

| AND FOR ALL sah nO an 
HANGERS, 


BEARINGS, 
WALL AND 
PILLAR 
FITTINGS, 









Liiatish suiaasaie's ait lh shecareda tence 


ALL SIZES. ALL POWERS. 


ent & 
‘te had. Sak 
kn Gee oy 





PULLEYS, 


COUPLINGS, 
SHAFTING. 
LARGE 
STOCKS. 


" UNBREAKABLE Puttey AND MILL GEARING 00, LTD., 


Telegrams: “Strength,? Manchester.” Telephones: 5640 City (2 lines). 


Hyde Road Engineering Works, West Gorton, MANCHESTER. 
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SMITH S INTERCHANGEABLE 





ne, 
———n ey 
















ALWAYS 
RUN 
TROE. 








35, Queen Victoria Street, E.C., 
LONDON. 


Telephone: 9531 City. 











BUSH OPEN 
= b= 







AULWAXS € 
RUN y, 
TRE. 


SCREW BOSS PULLEY CO. LIMITED, 
ENGINEERS, 


Telephone : 19 THRAPSTON. Ri a P T 
a Telegrams: ‘GRACE, THRAPSTON.” f “ A : 




















RICHARDSONS, WESTGARTH & 6O., LTD. 


ENGINEERS AND BOILERMAKERS, 


HARTLEPOOL, MIDDLESBROUGH, suNDERLAND. 


BUILDERS OF 


Metal Mixers, 


Tilting Steel Furnaces, 


BUILDERS OF 
Rolling Mill Engines, 
Blowing Engines, 
Electric Furnaces, 
Dynamo Engines, 

Converters, 
Rolling Mill Plants, 
Marine, Water-tube and 
other Boilers, 


&e. ec. 


Pumping Plants, 
Gas Engines, 
Gas Cleaning Plants, 
&c. &ec. 





TON METAL MIXER. sM161 





my 
S 
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W.H. ALLEN, SON & CO.,E® 





Conqueror’ TURBINE » CENTRIFUGAL Pumps. 




















CONSTANT DRIVEN BY:— 
POWER, STEAM 
CONSTANT ENGINES. 
STEAM 
PEED, 
pe TURBINES. 
WATER 
VARYING TURBINES. 
HEAD AND ELECTRIC 
QUANTITY. MOTORS. 









































Steam turbine Driven Fire Pump. 2000 galls. per minute, 600ft. Total Head. 














| OTHER “ALLEN” SPECIALITIES. 


High-speed Enclosed Forced Lubrication Steam Engines of the Simple, Compound and Triple- 
expansion Types—-Counter-current Condensing Plants of the Surface, Low-level and Barometric Jet 
Types—Rotary Air Pumps—Vertical Oil and Gas Engines—Steam Turbines—Fans—Dynamos—Motors. 



















































































SUITABLE ALSO 
FOR SUITABLE 
ALL HEADS. FOR 
— BELT 
EFFICIEN- OR 
CIES UP ROPE 
TO 85%. DRIVE. 
Motor Driven Turbine Pump. 3500 galls. per minute, 30Oft. Total Head. 
PRINCIPAL FOREIGN BRANCHES AND AGENTS: 
AUSTRALIA: Wives sti’ Metin Pace Seiny| EGYPT; W- "1 Allen SmaCoetile | NEW ZEALAND: “i'r ses. Wellton. 
BOLIVIA, CHILE & PERU: GiianBomC> pia, Give Cag 8.00. | SIAM: =o ve 
Callao, Santiago & La Paz. oe ee SOUTH AFRICA W. H. Alllen, Son & Co., Ld 
0 ardin 0. is » Morrison Fe ° Oceana Buildings, 
CHINA: a Me ie Be ge | JAPAN . is I By sso Rosiouchs bn Tokyo. Simmonds St., roe 











EDFORD, ENGLAND. 








E 
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-VICKERS LIMtHeD. 


ARMOUR PLATES. PROJECTILES. 
FINISHED GUNS. GUN FORGINGS. 
Forgings and Castings of every description. 














VIEW OF RIVER DON WORKS, SHEFFIELD. 


ELECTRICAL PLANT. RAILWAY MATERIAL. 


SSS eee eee NRE SS ea eS ES 


“DURALUMIN ” 


(Regd. Trade Mark.) 


—_ 


LIGHT AS ALUMINIUM. STRONG AS STEEL. 


An alloy of 





Aluminium witb 
the 
strength 
and hardness of 
Mild Steel, 
but having only 
one-third 
of its weight. 


Will not rust. 


unaffected by 
sea water. 


For Aeroplanes, 


Hydroplanes, Dirigibles, 


Motor Car, Yacht, 
and 
Boat Fittings, &c. 


Vickers House, Broadway, 
LONDON, S.W. 





The American Durafumin Company, H 


Licensee and Distributor for the United States— 





Bank Building, Nassau and Pine Streets, New York. 


There is 
practically an 
unlimited 
range of uses for 
this 
alloy, including 
sound 
producing 
apparatus of all 
kinds. 


For 
Scientific Apparatus, 
Instruments of 
Precision, 
Orthopedic Apparatus, 
and 
Hospital Supplies, &c. 








ee 
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VICKERS LIMITED. 


SMALL TOOLS. 













(Made of Vanadium High-Speed Steel.) 





PATENT 
ADJUSTABLE 


REAMERS 


(NEW DESIGN). 














QUICK CHANGE DRILL CHUCKS. 


VICKERS VANADIUM. uicH-power DRILLS. 


The Standard Tools ALL COMMUNICATIONS TO TOOLS DEPT., EFFICIENCY. 


for modern drilling VICKERS HOUSE, tidhaian 
and reaming practice Broadway, London, S.W. ECONOMY. 
NNN NN NNN en 
VICKERS MOTORS SURFACE HARDENING 


up to 500 volts and 45 H.P. in stock. 
Patented Process. 


rill wi (il 


aa 4 \ 4 ill (HD ih 
e.. —< Be At me ‘ Bi \ (nh Mu 
4 , | as 8 Ae UE ANE 
; ae , _s = J =a = b 7 =a : j 
| Le ari = Pe, org = i: : = —— a : ss 
: 4 . BSS Sp 8S 
ae ee - Bevei Gear Cutting Shop showing Gears Hardened by this Process. 
VICKERS 40 H.P. Motor driving Planing When using this Process, High Tensile Steel Forgings and 














Castings of any size, when completely finish machined, can be 


Machines and Lathes in Scottish Engi- 
i locally hardened at the exact places required to resist wear, 
neering Works. 

WITHOUT DISTORTION OR HEATING ANY OTHER PART. 


The Motor drives a number of Planers and 


Lathes not seen in the illustration. Forgings and aia of Every Description. 


VANADIUM High Speed STEEL. 
The Electric & Ordnance Accessories Co., Ltd. 


(Proprietors: VICKERS LIMITED), 


River Don Works, 
SHEFFIELD. 


Agent for France: EUGENE BUISSON, 9, Rue de Nemours, Paris. 


SSS eee eee SS SS ASO SS ea sos 


ASTON, BIRMINGHAM. 








ss 
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The Largest Manufacturing Capacity in the World for 


PROJECTILES 


OF ALL TYPES AND CALIBRES UP TO 16-1. 
Sole Makers of HADFIELD'S PATENT 


“ERA” Steel 


Which has been adopted by the British Admiralty 
and War Office Also by other Powers 


“Era Steel combines High Resistance with Great Toughness 








Steel Castings & Forgings 


Of all descriptions from a few lbs. in weight up to 25 tons 





COMPLETE STONE BREAKING 
AND ORE CRUSHING PLANTS 





SOLE MAKERS OF HADFIELD’S PATENT 


‘ERA Manganese Steel 


The Supreme Ma’‘erial in the Market fcr Railway and 


And is the supreme matcrial for Ammumition and Co» munication Hadfield’s « Heclon ” Seen “ARMOUR PIERCING Tramway Specisl Track-work; also wearing parts cf 
Tubes, Conning and Director Towers and all Armoured Parts Exposed PROJECTILES after Perforating Hard-faced Armour St Rieti Gin Gain ash hes ets 
to Shell Fire. Also for Gun Shields for Naval and Land Service Plates of Latest Type from 12 in. to 16 in. in Thickness. one aking, 4 nery 








All the Projectiles were fitted with the Jack Patent Cap 























Work 110 Hecla and East Hecla Works 

eas ofen acres SHEFFIELD, England 
London Office: Norfolk House 

Workmen employed 6000 @ Laurence Pountney Hill, E.c 











axma 





We have at our Works stocks of Traction Engines, Portable Engines, 
Boilers, &c., ready for immediate delivery, and at the usual prices. 


Davey, Paxman & Co., Limited, Colchester. 


Spl wn 











in discovering the best source of supply. 








TO THE MACHINERY BUYER ABROAD. 


At the present time British Manufacturers are laying themselves out to supply the exceptional demands made upon 
them consequent upon the stoppage of German overseas trade. 


In the changing circumstances many firms abroad may find a difficulty in adapting themselves to new markets and 


We are on the spot, and are keeping pace with all new developments. 


Your enquiries and orders for PLANT AND MACHINERY, AND EVERY DESCRIPTION OF ENGINEER- 
ING MATERIAL, if sent to us will be dealt with to the best advantage and will be placed in the most suitable market. 


JNO. BIRCH & CO., L rb. 


2, LONDON WALL BUILDINGS, LONDON, E.C. 


(Cables may, during the war, be addressed :— “BIRCH, LONDON WALL, LONDON.”) (Spl) Bm62 











ICE-MAKING & REFRIGERATION. 





Ammonia and Carbonic Acid. 





LINDE BRITISH REFRIGERATION CO., 


35, QUEEN VICTORIA STREET, LONDON, E.C. 














BLOWING & PUMPING ENGINES. 





MINING & HEAVY MACHINERY. 





enanien THE LILLESHALL COMPANY, LTD., 


Gakendates, Salop. 


BM47 


BILLITER STREET, E.C. 
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rinting.—George Reveirs, 
LIMITED, 4 and 6, Gre: ae oiince, Fe Fetter-lane, EC, 
Ubatin ar EE bee: 


to8 all DESCRIP’ 
are PREV ARED (ONG. rat ENGINEER” has 


pind ia, -- Hotablishinent since its Commencement. O6 





mn DESIGNS and TRADE MARKS 
PA ? EN 7 Ss, in all countries. 
Eg. P. ALEXANDER amp SON, 
Chartered Patent Agen 
HIGH HOLBORN PREEOR Wie. (Established 1674.) 
“tetep houe: Central 7424, Pamphtet on application. 





Tensen and Son, 
CHARTERED PATENT =, 





hed 1867). British, Colonial, and Fi 
Eenade rf Marks and Registrations.— A ananeay, 
Iane, Loudon, W.C, ‘Teeypaone; Holborn 1249. 
~~? tents, “Designs and Trade Marks in all Countries. 
arris and Mills, Chartered 
PATENT AGE ee 34 and 35, Hi h Holborn, London, 
w.c. Est ‘ablished 1866, Booklet of useful information rt é 
i Chart of 187 Mech: nical Motions with description of each, 
free 6d ‘Tel. Ad., “ Privilege, London.” Tel. No., toto 





Zinc and Copper Roofing 
“Drop-Dry” Glazing. 


(PUTTYLESS). 
Many thousands of feet fixed in all parts of the World. 


Illustrated Catalogue sent on application. 


BRABY’S 


Chief Offices: 352 to 564, EUSTON ROAD, LONDON, N.W. 


am25 











BULL'S METAL & MELLOD 00,, 


5 METAL.—Pro «Pre llers, Bars, Sheets, Pump Rods, 
Bull's ve Spindles, Com lenser Stays and Plates, &. 
MELLOID oo. 2 Trade Mark).—Oondenser and Boiler 


Tubes, Sheets, Valves, &&. 
HIGH T i TENSILE E BRONZE.~Cast, isp auto 


Hic METALS.—Tempalto, Babbitte’ Plastic, &o. 


““Bennis” Stokers. 








p ta-day for 
literature. 





Ed. Bennis & Co., Ltd., 


Little Hulton, Bolton, & 28, Victoria St., S.W. 


HULSE & CO., L> 


Ordsal Works, MANCHESTER. 
HIGH-CLASS? 


MACHINE TOOLS 


SPECIAL & STANDARD 5pl4ul33 


See Illustrated Advertisement, June 4th, page 27. 














METAL SAWING 
MACHINERY 


ENGINEERS w 
IN & on = 
CHAE Oras Se over 1000 
MACHINES IN USE. 


See Illustrated Advts. last week and next 
















Is it not a Fact 


that the trouble with most Air Compressors 
is VALVE trouble? Write for full details of 
Scott's Patent Air Compressor with the 
practically indestructible ball valve to 


ISAAC STOREY & SONS, Ltd. (Branch of 
United Brassfounders and Engineers, Ltd.), 
Empress Foundry, Manchester, Eng. 


CAST IRON OiPe* 
L}in. to a Bore 
EVERY punrost. 
THOMAS ALLAN & SONS, LTD. 


BON LEA FOUNDRY, 
THORNABY-ON-TEES. 


























T. SUMMERSON & SONS, L’: 


DARLINGTON. 


HIGH-GRADE 


STEEL CASTINGS 


LONDON :— 
SANCTUARY HOUSE, 
WESTMINSTER, 
S.W. 














(Spl) 147 


J. & E. HALL, L™ 


Makers of COz and NHs 


Refrigerating Machines 
Hallford Motor Yehicles 


10, Sr. — Sa E.C., 
‘ Darrrorp, Kant. " Spl ant6s 








j 
rt ed 


“ LONDON& ~ 
LANCASHIRE 


FIRE 





SECURITY - £6,107,594. 
FIRE — ACCIDENTS — MARINE. 


BOILERS, ENGINES, 
ELECTRICAL PLANT, &c., 


Insured against Damage by Breakdown, &. 


REGULAR INSPECTIONS 
by Staff of Expert Engineers. 








Full information on application to 

















Head , 45, Date Sraeeet, LivErProon. 
Offices | 155, LzapmnuHatt Sreezet, E.C. 
DERMATINE 
Belting. 


Stands Heat, Cold, Damp and Dry Atmospheres. 
Write for List No. 17, to Sole Manufacturers of Dermatine. 


DERMATINE Co., Ltd., Neate St., London, S. 
Tel. Add.: ‘‘ Dermatine, London.” Tel. No. 31 Hop. am215 


CYLINDER, DOFFER, ROLLER, 
AIR PUMP, CONDENSER & STEAM 
PIPE CASTINGS. : 
Machine Made Toothed Wheels. 
MALLEABLE IRON and 
MILD STEEL CASTINGS. 


Write for prices to 


SCHOFIELD’S FOUNDRY C0., L° 


LITTrLEBOROUGH. Q727 














EXTRUDED BARS 


Of any Plain or Special Section, in Brass, Copper, Yellow Metal, Manganese Bronze, Delta Alloys, &c. 


Castings, Forgings, Stampings, Sheet, Wire, Tubes, &c., in Delta Metal and other Alloys. 


THE DELTA METAL CO., LTD., °"8* SWersP itso: S*pasmenan Spr ance 




















EFFICIENCY. 
BY ROYAL WARRANT RELIABILITY. 
TO H.M. KING GEORGE V. 
me SAFETY. 







ESTABLISHED 1833. 


BRITISH BUILT. 







\ gw For 
Passengers, 
Qs Goods and Service, 
\ by 
Electric, Hydraulic and Hand Power. 


Write to 
WAYGOOD.-OTIS, Ltd., 


Spl am170 


LONDON, S&.E. Telephone : Hop 4000. 





JOHN ROGERSON & C0., LTD. 


WOLSINGHAM, R.S.O., CO. DURHAM. 
Makers or 

Steel Castings and Steel Forgings. 

Stockless — Dredger J Buckets, Links, 
umb 
Steering Gear, &e. &e. 
Senp your Enquinigs. 

Telegrams : “Steelworks, Wolsingham.” 


Brownlie « Murray, Ltd. 


Structural Engineers, 


POSSILPARK, GLASGOW. 


See illustrated Advertisement last and next 
week. am131 


Z145 





BURDON’S oi‘ec. FURNACES 


OIL GAS PRODUCERS. 
BEST for ALL PURPOSES. Absolutely a 3 
— sx 


Burdon’s Furnace Works, BELLSHILL, N.B. 


H. W. KEARNS & GO., Lo. 


BROADHEATH, MANCHESTER. 
MACHINE TOOLS FOR ENGINEERS 
Tel. No. 221, Altrincham, C672 
See our Illustrated Advertisement in issue of June 11th. 











See Noxt Issue 


HELE SHAW 
sc GIUURIGE 


HALL'S PUMPS 


J. P. HALL & SONS, Ld. 


PETERBOROUGH. K 49 














Brussels Exhibition, Grand Prix ; Japan-British Ex- 
hibition, Gold Medal; Roubaix Exhibition, 1911, 
Grand Prix. 


VALVES 
and 
PATENT SAFETY BOILER MOUNTINGS 


SPECIFY 9608 
“J, HOPKINSON & CO., Ltd., Huddersfield.” 

















LEDWARD & BECKETT, LTD. 


Broadway Chambers, WESTMINSTER, S.W. 


Makers of EJECTOR 


CONDENSERS| 


for TURBINES or RECIPROCATING ENGINES. 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


Catalogues on application. AMLOG 











CASTINGS 


FOR ENGINEERS 
UP TO 12 TONS. 


GEORGE JONES, Limited, 


Lionel Street, Birmingham. Q493 








~ STIRLING 
BOILER =... 


54. VICTORIA ST.. WESTMINSTER. K116 


gost 











IGN 
Y 
i 


a 
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Yo WE have installed’ hundreds of our 


“THERMOFEED REGULATORS,” 








and we obtained satisfactory results on many 


















boiler plants where other automatic feed 
regulators have failed. Why this result? 















f 1. “Thermofeed” Regulators are reliable under any circumstances ! 
2. Their efficiency is based on sound mechanical principles only—positive 
and direct-acting—though their construction is simple ! 
3. They work independently of either temperature or pressures. 
Our trained technical experts who specialise in modern 
Boiler-house efficiency are always at our clients’ disposal. 
Your own and the Empire's interests demand the highest 


efficiency of working plants and liberation of manual 
labour which a reliable automatic hine can repl 


RONALD TRIST & CO. L” 


4, LLOYD'S AVENUE, LONDON, ENGLAND. 


BECAUSE 



















BRANCHES at 
MANCHESTER, 


























MAKERS 
KI MAKERS 
S.E.A ‘The RUBYGAGE’ 
Rings and INDICATOR. 


Piston Packings. 


¢ 


SYSTEM 










K22 
























Shell-Lathes 


for 
Forming, Rough Turning, 
Boring, Waving, Centreing. 
















W.B. HAIGH. GRUBAN 


(4 CO, LTD.. 


Engine-Lathes OLDHAM, _—LANCS. 


Production: 25 to 30 
Lathes per week. 

































| 
| 
| 
| 
| 
| 
| 
| 
II 























DRAWING OFFICE FURNITURE 


G151 OF EVERY DESCRIPTION. 














EVERYTHING For tHE DRAWING OFFICE 


CATALOGUE ON APPLICATION. 





SS SS jh} 





No. 1—DRAWING INSTRUMENTS No. 5.—SURVEYING INSTRUMENTS 
No. 2.—SLIDE RULES, SCALES, &c. No. 6.—ELECTRIC COPIERS, &c. 

No. 3.—INKS, COLOURS, PENCILS, &c. No. 7:-—DRAWING & TRACING PAPERS 
No. 4.—DRAWING OFFICE FURNITURE No. 8.—PHOTO PRINTING. 











SOLE AGENTS FOR “R.C.” TRACING CLOTH. 


B } HALL & CO, L"™ 


CHALFONT HOUSE, GT. PETER STREET, WESTMINSTER S.W. 
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Contractors to the Admiralty, War, 


all Foreign Governments. 


“INVINCIBLE” CENTRIFUGAL PRESSURE 
PUMPS FOR HIGH HEADS. 


Specially 
adaptable for 
WATERWORKS, 
MINES, 
FIRE-SERVICE, 
8c. Bic. 





GWYNNES LIMITED, 2 ™*s2, "0 Worts 












































Telegrams—GWYNNE, LONDON. Spls66 
Nati 1G Engi C 
ationa aS Engine Co. 
LIMITED. 
AS SUPPLIED SPECIAL 
FOR FEATURES. 
Spinning Reliability 
Mills, 
ae a a Regularity of 
Weaving Ace Speed 
Sheds, 


Low Fuel & Oil 


Collieries, &c. Consumption 
Electric Positive 
Driving Starting 


for all purposes. 





INSTALLATION OF THREE 600 B.H.P. ENGINES RUNNING ON COKE OVEN GAS 
AT AN IRON WORKS IN STAFFORDSHIRE. 











nina iittiwim ASHTON -UNDER-LYNE. =~" 
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WATER fis ISLES Limite. ALL TYPES 
SUPPLIES | ~ STANNINGLEY 


ARTESIAN TUBE WELLS. | = YX. LEEDS. , GRAN ES 


improved Patent Air Lift 


Pumping | Plant. - 

Le Grand & Sutcliff 
Artesian Well and Waterworks Engineers,| | 
125, Bunhill Row, LONDON, E.C. 


iSTANLEY | & 








= 





ELECTRIC, 
STEAM 


or 
HAND. 








Telegrams: ‘‘ISLES,’’ Stanningley. 
Telephone: 45 Stanningley. 
Code: ABC, 5th Ed. 





The Largest Manufacturers of Surveying 
and Drawing Instruments in the World. 


Please send for our “ K.5” Catalogue. 
Ww. FEF. STANLEY & CO., Ld. 
286, High Holborn, London. W.C. 








LONDON CFFICE: 
E. C. AMOS, M.1.Mech. E. 
22, Martin’s Lane, 


CANNON ST., 
E.C. 








POWER PRESSES 


for Sheet Metal Work, Blanking, Drawing, 
Stamping, &c., also Spinning Lathes, — 
Shears, &c. 


HORDERN & MASON, 


Vulcan Press Works, — 
(See displayed advertisement every fo 


ESTABLISHED 1777 D R c D G FE RS an d 
OIL MILLS. == se, vowié"& "Tuowrson, DREDGERS an 


HUDSWELL, CLARKE & CO.,, 


ceuina iranar FOUNDRY, LEEDS. ae 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 























Contractors, Ironworks, Collieries, &c. 
All Sizes and to suit any Gauge of Railway. 


Prices, Photographs and full Specifications on application. 








Telegrams—Loco, Leeds. Telephone—National 3540. 
Codes—A 1 Lieber’s, A BC (4th and 5th Edition). 


LANCASHIRE, HOLDSWORTH 


YORKSHIRE BOILERS x alr 
ant VERTICAL cnr — = BRADFORD. 


> 


ENT, HS WELDED 
TANKS: RIVETTED 














Nc (OL? The Ml STEEL PIPES 


182) 2) 5S Mai STRUCTURAL STEELWORK ETC: A SPECIALITY. 


uw GELEGREMS., OF EVERY DESCRIPTION. 
LONDON OFFICE 60, QUEEN VICTORIESZE c 
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| BRIDGING THE PAMBAN CHANNEL, 


— OEYLON 




















Double Leat through SCHERZER ROLLING LIFT BRIDGE. 


(225ft. Oin. Centres ot Main Bearings)’ 


conermore HEAD, WRIGHTSON & GO., LTD., 


Teesdale Ironworks, THORNABY-ON-TEES. 











SELF-LUBRICATING 
STEAM ENGINES, TURBINES, AIR & GAS COMPRESSORS, 
CONDENSING en PARAFFIN ENGINES 


CRUDE OIL ENGINES 


(DIESEL TYPE). 


for 





Electric Power, Traction, 
Lighting, Mill Driving, 


Mines, Ventilating Fans, 





Shipbuilding and Engineering 











Works, etc. 
RECIPROCATING ENGINE & EXHAUST TURBINE MADE IN STANDARD SIZES “ip 
Combined Capacity, 2500 K.W TO SUIT ALL REQUIREMENTS. MOTOR-DRIVEN AIR COMPRESSOR. 1600 c. ft. Capacity. 
Telegrams. “ Belliss, Birmingham.” Established 1852. London Office: 8, VICTORIA ST., S.W. 


BELLISS & MORCOM, LIMITED, 
BIRMINGHAM, | ENGLAND. be 
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P ATE NT SATISFACTION ALREADY GIVEN ON EXCEPTIONALLY 
R55 SEVERE DRIVES AND REPEAT ORDERS RECEIVED. 


“Stanchion’” 


WROUGHT-IRON 


Pulleys =- 








ELECTRICALLY - DRIVEN 















WINDING ENGINES. Arm Heads machined accu- te e. 
rately to curve of Rim. DESIGNED FOR A 
Heavy Drives, : 
High Speeds, 

and where 8 
Vibration or “3 Jl 

Shocks are 63) 
O Jl 


present. 


Paimed Arm Heads 





forged from the solic Jl 
Bar—not screwed on 


Quotations and full particulars on application. 


— ——— = - . PATENTEES AND SOLE MANUFACTURERS :s— Jl 
MOTOR-GENERATOR SET 
for operating an Electrically- driven Winding Engine 

installed at a_Colliery in Canada. 7 ny A 

Maximum Output of Generator: 625 K.W., 500 Volts. 
Motor for 2200 Volts, 3-Phase, 25 Cycles. Engineers, BIRSTALL, Leeds. A 

Speed 735 R.P.M. Telegrams: PULLEYS, BIRSTALL. Telephone: 135 BATLEY. Code used : A BC, 5th Edition 

a Se Al 


On LISTS of ADMIRALTY, WAR OFFICE, INDIA OFFICE and 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. COIS Sees Pee See Soar. _ 
Head Office— Supplies Dept. and Stores— 
an" HOUSE, WESTMINSTER, 8.W. 38 & 39, UPPER THAMES STREET, E.C. 
eon” |" ee HT RSON & CO 
ae *Siembralos Vic, London.” Telegrams—“ Siemotor Cent. London. WRIG ‘ ANDE SO 89 LTD. 


F TveSgn STREET, DALSTON, N.E. , S 


Tantalum and 
sone Tastnen” dae pF Telegrams—“ Siemod ya Kimiind London. STRUCTURAL ENGINEERS, 


HOME BRANCHES— Works—ST. ga 


BIRMINGHAM : Central House, New 8t. MANCHESTER : 196, Deansga’ Telegrams: GATESHEAD-ON-TYNE. 


BRISTOL : 30, Bridge St. NEWCASTLE : 64-68, douinnioce Bidgs. 
CARDIFF : 89, St. Mary St. SHEFFIELD : 22, High St. CONSTRUCT, GATESHEAD. M200 


ro ipntowrn-agtic-antontaeadinas ROOFS, SHEDS, STEEL FRAMED BUILDINGS of every description 


ESCHER, WYSS & CO., 


Head Office and Works :-——-ZURICH, SWITZERLAND. 
London Office :—109, Victoria Street, WESTMINSTER, S.W. 



































lire 


2) NNUAL UT 


STAND No. 284, ROYAL AGRICULTURAL SHOW, NOTTINGHAM, June 29th to July 3rd. 


THE SIMPLICITY or tne 


Zoelly Steam Turbines 
Water Turbines. i 
Centrifugal Pumps. 
Air Compressors. 








o_O 


D 


VALVELESS 


CRUDE OIL ENGINE 


is such that it will run continuously without 
attention, and can be started and kept in run- 
ning order by unskilled labour. 


Ice and Paper-making Machinery. 


CARRUTHERS’ PUMPS 


FOR ALL 
PRESSURES 
AND 
PURPOSES. 

















A LARGE 
STOCK 
KEPT. 





E 
—~ 





Catalogues and Full Particulars from 


Clayton & Shuttleworth, Ltd. 


Telegrams: Claytons, Lincoln. LINCOLN. Telephone No. 43. 


Sal 


J. H. CARRUTHERS & CO., Limited, 


Polmadie Iron Works, Polmadie, GLASGOW. = *#10 
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ENGINE LATHES 


AND RADIAL DRILLS 
EARLY DELIVERY. 





Among the many consignments of machinery due for delivery 
to us from the States within the next few weeks, we have 
the following Lathes and Drills to offer subject to prior sale: 


ENGINE LATHES. 











ong 

JUNE. ONE—ENGINE LATHE, 16in. swing, 6ft. straight 
bed, regular pattern. 

JULY. ONE-—STANDARD ENGINE LATHE, 18in. swing, 
8ft. straight bed, quick change gears. 

JULY. TWO — STANDARD ENGINE LATHES, 22in. 
swing, 10ft. straight bed, quick change gears. 

JULY. EIGHT—ENGINE LATHES, 16in. swing, 8ft. straight 
bed, regular pattern. 

AUGUST. SEVEN—Ditto, 16in. swing, 8ft. straight bed. 

AUGUST. SIX—Ditto, 18in. swing, 8ft. straight bed. 

AUGUST. TWO--ENGINE LATHES, 16in. swing, 8ft. straight 
bed, all-geared head. 

TURRET LATHES. 

SEPT. SIX—FRICTION GEARED HEAD LATHES, 2}in. 
wire feed, automatic chuck, power feed to 
turret, longitudinal movement to cross slide. 
RADIAL DRILLS. 

JUNE. ONE—33}ft. RADIAL DRILL, positive feeds, tapping 


gear, speed box, single pulley drive, low 
base, loose box table. 





We invite enquiries for the above Plant. 
Full particulars and quotations will be mailed on request. 


WEBSTER & BENNETT, LT. 


FOLESHILL, COVENTRY. frisrbess: 3342" 


Telegrams: Profile, Coventry. (304 

















| DEMPSTER, MOORE & CO., LTD.,| € 


Engineers, 


GLASGOW. 








From Photo of a 20in. Swing Lathe. X14 


Speciality: NEW TYPE LATHES for HEAVY CUTTING. 








Government Officials, Shipping 
Companies, Municipal Engineers 
Central Station Engineers, Rail- 
way Engineers—ex ress golden 
opimons on the merits of ‘‘Apexior’’ Boiler Com- 
pound in preventing and arresting corrosion and the 
adhesion of Hard Scale. What users say is of more 
import to you, a8 a possible user, than all the argu- 
ments we may put forward. If, therefore, you 
desire to end your boiler troubles, let us send you copies of these letters and Interesting Booklet. 


| X NOT A BOILER FLUID, BUT APPLIED TO THE SURFACES LIKE PAINT. X 
J. DAMPNEY & CO., LTD. (B. Dept.), Merchants’ Exchan nge, CARDIFF. 


Tele. : ‘‘ Dampney, Cardiff.” oo No. 284 Nat., Oa 
BRANCH OFFICES: 87, ey tae London, E.C. Tele. : ‘‘ Apexior, London.” Telephone : + ges Central 
3, Goree Piazzas, 


Tele. : “Dampney, Liverpool.” Telephone : 7016 Central 
278, Boulevard I Paris. Tele. “Apexiorum, Paris.” Telephones : 708-15, 729.24. G390 


REGISTERED 












AUTOMATIC 
BOILER HOUSE 
CONTROL 
APPLIANCES 


enable fewer men to do 












Now is the 


















time to more work and do it better. 
scinegaboon FUEL SAVED. 
AUTOMATIC RESULTS IMPROVED. 
APPLIANCES 
such as BOILER FEED REGULATORS, 





DAMPER REGULATORS, 
DRAFT REGULATORS & FEED PUMP GOVERNORS. 









CROSBY VALVE & ENGINEERING CO., LTD., 


147, Queen Victoria Street, LONDON, E.C. D417 












“SUNDERLAND” 


GEAR PLANERS. 





el 


Sole Licencees and Makers for Britain pe Colnilies Q764 


J. PARKINSON & SON, SHIPLEY, ENG. 


Manager for Scotland: W. S. LANG, 17, Oswald St., Glasgow. 












PETROL & KEROSENE 


HYDRAULIC TRANSMISSION 
OF 

BEST BRITISH 

DESIGN & BUILD 

FOR ALL PURPOSES 


Send enquiries te Manufacturers : 


13, South Place, G131 


LONDON, E.C. 
Telephone: 458 London Wall. 


McEWAN, PRATT & CO. 


Telegrams: ‘““INNEAL, London.” Works: BURTON-ON-TRENT. 






















MAKERS 

LANCASHIRE, 

CORNISH. oSuéR* 

TYPES OF Bol LERS, 
SUPERHEATERS. SANR SZ 


CONTRACTORS FOR COMPLETE BOILER HOUSE EQUIPMENT. 
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CAS ENGINES & 


OiL_ENCINES. 


PETROL ENGINES. 


2 ro 350 sup. 





BATES 


SUCTION GAS PLANTS. 




















BATES’ PATENT “GOLD MEDAL” SEMI- 
DIESEL ENGINES. 16 to 200 B.H.P. 
= —— = ——— DELIVERY 


H §=6 QUICK — ant = 


As Supplied to H.M. GOVERNMENT. 
USED IN ALL PARTS OF THE WORLD. 


HIGHEST AWARDS. 





WRITE FOR CATALOGUE. 








EsT. 1897. 


| 
| 





| 
| 
| 
| 
| 


BATES’ NEW TYPE GAS ENGINE. 


W. J. BATES & GO., L™ wetor,, 
DENTON, manchester. TELEM3¢#=ungo"e" = 


London Office: CRAVEN HOUSE, KINGSWAY, W.C. Telephone: Regent 427. 








a 





Qs22 


Reliable Power 
from Low-Priced Oils 


not only means a reduction of your power costs, but a permanent 
solution of the fuel question. Oils easily available in practically 
every locality serve perfectly as fuel for the Fairbanks-Morse 


Semi-Diesel Oil Engine. 





























| 
Its simplicity and economy render it espe- | 
cially desirable for those wanting their No Cams. | 
power at least cost. The dependability 
of this design is unquestioned by those No Gears. | 
most familiar with it. No Valves. | 
| 
| 














| 
| 
| 


Fairbanks, Morse & Co. 


900 s., Wabash Avenue, 87, Southwark Street, 
CHICAGO, U.S.A. LONDON, S.E. 


2147-23 E K136 
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HEAVY POWER DRIVEN FLY PRESS 


SPECIALLY DESIGNED BY 


JOHN HANDS 


& SONS, LTD. 





























FOR STAMPING SHALLOW SEAMLESS HOLLOW-WARE FROM 
SHEET STEEL, IRON, BRASS AND OTHER METALS. ALSO FOR 
HEAVY EMBOSSING, BENDING, BEVELLING AND FORMING 
OPERATIONS ON THIN AND THICK METALS. 

FIVE STANDARD SIZES MADE. PARTICULARS UPON REQUEST. 


HEAD OFFICES:—CARDIGAN WORKS, BIRMINGHAM. 


Wire—“‘ MACHINERY, B’HAM.” *Phone—CENTRAL 3232 (Two Lines). K62 
























FOR ENGINEERING AND COLLIERY PURPOSES. 


Brand—COOKE’S “BEST YORKSHIRE.” 
Contractors to H.M. Government and English and Foreign Railways. 


STEEL WIRE RODS for ROPE, SPRING, CARD WIRE, 


&c. (made from the famous Sheffield Steel). 


HORSE & PIT PONY SHOES. CHANNEL STEELS FOR RUBBER TYRES. 





WIRE ROPES 


of every 


description. 





& 60 


TINSLEY STEEL, IRON, & WIRE ROPE WORKS, 
LONDON OFFICE: AUSTRALIAN OFFICE: 


-| 110, CANNON STREET, E.C. 109, PITT STREET, SYDNEY. SH EFFI ELD. 


Awards: Gold Medals, Sydney, 1879; Melbourne, 1880; Mining, London, 1890; Naval, 
London, 1891; Paris, 1900. ESTABLISHED 1866. D126 











ON ADMIRALTY LIST. 


The ROLLED STEEL FORGE CO., Lo. 


WISHAW. 


Telephone: 32 WISHAW 


Telegrams: 
SIRHIND, WISHAW. 






SECTION OF MANHOLE 
‘DOOR WITH 
COMPENSATING RING. 








MANUFACTURERS OF 


Manhole and Sludge Hole Doors, Raised Man- 
holes and Standpipes for Steam Boilers to 
withstand the very highest pressures, to Board 
of Trade, Lloyd’s, British Corporation, and 
Bureau Veritas requirements. ‘cama 
Also Water Ballast Tank and Fresh Water ~ 

~ [Tank Doors. Steel Forgings. 857 
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ROYLES tyre "Bw’” 
WATER SOFTENING APPARATUS 


— LIME and 
Sopa] 24H] lume SODA 
= = th —_ TREATMENT 

















| stemereem Oe 


7 we ee = = —+4—_—_ 
ome 0 = — 3 . HOT or 
CSS OM NIT }- COLD 
PROCESS 
Lime 
' y SATURATOR NO 
7 MOVING 


ak Rs Wooo.’ Woo, FILTER 2 
= ne | PARTS 
vonage 1 | 
y Reaction CHamBer = - Hey 


VESSEL 
TO GET OUT 
\ UT 












































OF ORDER. 


PERFECTLY 
RELIABLE, 
AUTOMATIC 
and 
x EFFICIENT. 
SPECIAL FEATURES. 
LARGE LIME SATURATOR. 
LARGE CAPACITY REACTION-CHAMBER. 
LARGE AREA WOOD FIBRE FILTER. 


PURE SOFT WATER GUARANTEED. 


Ask for catalogue. 















































Analyses of water and advice free. 





IRLAM, ¥1043 


RoOYLES LIMITED, mancnesten. 





Ask for - 





Bulletins 
2002 E. 
and | 
2028 E. 

VOLUMETRIC 

OR 
FOR HIGH PRESSURE 
WORK. 

















Q147 

















(PATENTED) 


SINGLE-PHASE 


ALTERNATING- M OT ORS 


CURRENT 
FOR CRANES—LIFTS, &c. 


Will fulfil all the duties of direct-current motors. 


ENTIRELY 








BRITISH MADE. 


SINGLE-PHASE CRANE MOTOR. 


Write for Pamphlet illustrating work carried out. 


BERGTHEIL & YOUNG, bili 


FINSBURY COURT, FINSBURY, LONDON, E.C. 
Works . - - . . DALSTON, N.E. 
C142 








STIRK 


HALIFAX. 





? 
The smoothest and steadiest running machine on the market 


HIGH-CLASS 


BORING & TURNING MILLS. 
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‘BEYER, PEACOCK & CO., Ld. 


na hace raeenase =~ Gorton Foundry, MANCHESTER. iinnressuac. 


Telephone—No. 5304 Victoria. ESTABLISHED IN 1854. 6640, Gen’l Manager and Sec.’s Office. 


— LOCOMOTIVE ENGINES 


ALSO MACHINE TOOLS. 





WHEEL and other LATHES. 


ARTICULATED LOCOMO. MILLING MACHINES, DRILLS, 


TIVES. PLANERS, SLOTTERS, and 
GARRATT PATENT LOCO. other Machine Tools with or 
MOTIVES. without electrical drive. 


EMERY GRINDING MACHINES 
a Speciality. 


CRANE LOCOMOTIVES for 
Lifting and Shunting. 


RACK RAIL LOCOMOTIVES. 

YARD ENGINES and other special 
designs for all purposes and 
gauges. 


All parts of the Engines and 
Machine Tools are made accu- 
rately to standard gauges. 





WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE. Y906 


| STEEL FOUNDRY for Casting Wheel Centres and other parts of Locomotives. Also general CASTINGS & FORGINGS. 














TIME RECORDERS SILLA gy, 


British Made. 





MACHINE cur 


_ DOUBLE HELICAL GEARS , ) Pr ei 


Staggered or Chevron Teeth, as well : 
as Gears of every description and size. 7 CLEWELL! nN ’s MACHINE 


Vd 





WATCHMAN’S WATCHES 9% 
of Best ENGLISH MANUFACTURE. M4 





Ke he 


LLEWELLIN’S MACHINE CO., BRISTOL, *!° "sst'ctuse Scriteciring areat accuracy. 




















THOMAS PERRY & —— LTD., 


Highfields Works, BILSTON, ENGLAND. 


Rolling 1 Mill A etn 
Steam, Blowing and Pumping Engines. 
Machine-made Wheels. 
Shearing Machines for Plates, Blooms, &c. 


a: of every ie, 
1375 


CHILLED AND GRAIN ROLIS. 











Se C_.. ee OI) EE || 


an 











PEARN-RICHARDS 
SURFAGING, BORING, MILLING « DRILLING MACHINE 





QUICK OR REASONABLE DELIVERY CAN NOW BE GIVEN. WRITE FOR CATALOGUE 


FRANK PEARN & CO., Ltd., Manchester, S.E. GEORGE RICHARDS & CO., Ltd., Broadheath, nr. Manchester. 











“BON-ACCORD” ELECTRICALLY-DRIVEN 


CENTRIFUGAL PUMPS 


FOR CONDENSING PLANTS, Ete. 
Renewable Wearing Parts. Self-olling Bearings. 
HIGH EFFICIENCY and SELF REGULATION. X1904 


DRYSDALE & CO., Ltd., Yoker, GLASGOW, W. 
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| OIL & GAS ENGINES 
SUCTION GAS PLANTS 

















Richard Hornsby & Sons, Limited, Grantham & Stockport. DUBLIN-34 Lower Oned Gun, And ot MELBOURNE. SYDNEY cod BRISBANE. 
IRON 


BAYLISS, FENCING, 


Jones ee RAILING, 
BAYLISS, HR. —_ ee 
LIMITED. Mh | | Mn Mi Me | RO" AN BARS, 




































































































































































- ti — His (Numerous sec tions). 
A'so Mfrs. of BOLTS and NUTS, &e. WOLVERH AMPTON, “and Cannon St., LONDON, E.C. Catalogues free. k87 
ESTABLISHED 1790. Contractors to the Admiralty, War Office, Crown Agents vy, Sad 
for the Colonies, India Office, Trinity Board, Customs D, 
Manufacturers of House and various Foreign and Colonial Governments 4a © & 
§ 


BRITI SH Works NEWBURY. be = i iy 


KROMHOUT * 


ovt ape MARIN E se a ee Bc 
ef CMC OIL ENGINES $3 °&65FENCHURCH ST. 


sr? For Tugs, Barges, Launches, Fishing Craft LONDON E.C. 








sw c 4 * 
we 4 oad gre” Sailing Vessels and Large Yachts. pe. ee aoe 
yi? SPECIALLY DESIGNED LONDON 1944 
, » FOR COMMERCIAL WORK 
yo See alternate advertisement for Illustrations 
SIMPLE, SUBSTANTIAL, LOW REVOLUTIONS of Steam Engines. 

















Iron & Steel 

BOILER 90GUkaay (An on Gan Se Tubee for 

TUBES . Gas, 
team, or 
Water. 






BUN LENS & SONS 


C00; x2 TORE WANUT ACT TURERS WOLVERHAMPTON ST Une ee 







——, SS - - 3 ————— 








<— be ——— SS See Fae = : 
LONDON OFFICE: 143, CANNON STREET E.c. rE) L wa HOUSE: ss. souTH JOHN i abtiliitisaen, 
Telegraphic Address—BRAKE, MANCHESTER. GRESHAWM’S PATENT ma eis Ceetral 
Hot Water 
Injectors 
for 


dealing with water 
up to 140 deg. 
with 
180 Ib. pressure. 


Largest 
and 
Oldest 
Makers of 
Injectors 
in the 
Kingdom. 
Every 
Class of 
Injector 
Made. 


GRESHAM & CRAVEN, a, MANCHESTER 


London Office: 110, Cannon Street, E.C. 
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THE NEW ; 


KENDALL & GENT 


RADIAL) 








The well-proportioned design as here- 
with illustrated is self-explanatory. 


Write for Further Particulars. Many Sizes in Progress. 





MACHINE TOOLS 


FOR 
Ordnance, Marine, and General Engineering. 








Specialities: 
MILLING MACHINES, all types 
RADIALS, TURRET LATHES & 
SCREWING MACHINES. 





ee 


KENDALL & GENT, LTD. ( 


MANCHESTER. i 


Telegraphic Address: ‘‘ Toots, MANCHESTER.” *Phone ; 5569 Cente an, 


REPRESENTATIVES :—London : Wm. Jas. Higgs, 60, Queen Victoria Street, E.C. Scotland 
Newcastle District, North of Ireland: Wm. Davie, Mains House, Scotstoun, Glasgow. Liver 
pool : C. P. Holt & Wyles, 70, Drury Buildings ; 21, Water St. Japan: A. J. S. Lefroy, Tokio 


FUEL ECONOMY. 


A Reduction of 15 PER CENT. in Fuel is obtained by the use of the 


EXHAUST STEAM INJECTOR 


(METCALFE’S PATENT TYPE “D.”) FOR BOILER FEEDING. 


DAVIES & METCALFE, LID. 


ROMILEY, near MANCHESTER. 


Telegrams—" EXHAUST,” ROMILEY Telephone—219 STOCKPORT. Railway Address—ROMILEY, GC. & M. Riy 




















PONTIFEX & WOOD, LTD. 


Removed from Farringdon Works, Shoe Lane, London to 


UNION FOUNDRY, DERBY. 


COPPERSMITHS 


Makers of all kinds or 


Copper Work for Brewers 
and Distillers. U1906 
Milk Condensing Plants. 





|| 








| 
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— 
amend 
— 
— 
—_ 





— 


LONDON OFFICE—175 to 177, SALISBURY HOUSE E.C. 























= 


Sie mens- Martin gp XBESD47 Open Hearth Steel 


BOILER 8% PLATES 


Also Ship, Tank, Bridge, Firebox and Special Plates. 


Soft Welding and Flanging Plates for Furnace and Other Purposes: Thicknesses from }-inch up to 6 inches. 
On Admiralty and Board of Trade Liste. 


STEWARTS » LLOYDS, Ltp. rt 


41, OSWALD STREET, GLASGOW. x182% 
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Why 


Cochran ? 


Write for a copy of “Why Cochran?” It will interest you. 


| BOGHRAN & GO. cannano, Lro., ANNAN, SCOTLAND 


Hand 











ADMIRALTY and WAR OFFICE LISTS: 


ROPE PULLEYS 
FLY WHEELS 


of any Size and Weight. 
















URQUHART, 
_ LINDSAY & 60,, 


Blackness Foundry, 
DUNDEE. 


Y961 











A CLASS BY :«: PATENT VARIABLE 


— given by— 








Engineers ot 


THEMSELVES =. .. SPEED LATHES... 


When Surfacing Cylinder Covers, Pistons, Glands, 











* ete., the Revolutions of the Spindle Automatically 
increase as the Diameter being Surfaced becomes 


smaller. 





SEND FOR CATALOGUE, © —— 


JOHN LANG & SONS, JOHNSTONE, 


Lathe ‘Manufacturers Nr. GLASGOW. 
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———:!_ 
SCHAFFER & BUDENBERG “PYRULA. SEDIST, LONDON.” Tevernone Ne B10 HOE A 
LTD. \ y A | 
7 lal | 
LONDON. E.C. BROADHEATH, GLASGOW. | \ | 
ft |] t 
J) 


77a, Queen Victoria BY. MANCHESTER. 5. Wellington 
Street Street 








Makers of Pressure Gauges and High- 
class Engines and Boiler Fittings. 





ay tll x 
“oH 





ENGINEERS. — |. 








Boiler Feed Pumps. { Sluice Valves. 3 
Control Watches. Steam Meters. ! ~ 
Counters. Steam Traps. 

SM LANT STREET | 
Injectors. Tachometers. sae sie gaa | 
Jena Gauge Glasses. Test Pumps | = | 
Lubricators Thermometers, etc. i. O N D O N . S. Ee ® | 


Recording Instruments for Pressure, 
Temperature and Speed. 


WOOTTON BROS., LD., 


COALVILLE, near LEICESTER. 

















Telegrams: Wootton, Colville. 


MENG LAR 

















Brickworks Plant. Sanitary Pipe Plant. : =| | 
CLAY-WORKING PLANT. : 

Colliery Plant. Gene~al Millwright. | a 

THE AIR LIFT PUMPS AL, Ke 5 4 


TEST PUMPING PLANTS FOR SALE J HIP qt 
UP TO 2,000,000 CALLONS PER DAY. SOO FT. LIFT. t 


“we SECTION OF ENCINE &8 PUMP ger 


sssurrucoro FIG MAJESTY’S COVERNMENT. | 
WATERWORKS. MINES. RAILWAYS, MANUFACTURERS. ETC. ea 


CLEVELAND 
BRIDGE anp 
ENGINEERING G0, | LTo. 























Spenalists in the - 
eaten of ~—— 

yl Warehouses, and au classes of 

Iren and Steel Constructional Work. 

HEAD OFFICE AND WORKS— 


DARLINGTON. 








HENDERSON & GLASS, 


LIVERPOOL. 


Extensive Stocks of every description and Section er 


MALLEABLE TRON « STEEL 


a all sizes of Round, Square, and Flat Bars; Rolled 
rders from Sin, to in.’ deep; Tees, Angles, ke. ke. 


GREAT VARIETY OF HEAVY-SIZED 


PLAIN AND CHEQUERED PLATES 


BOILER & TANK PLATES, &e., in Iron and Siemens Steel. 


Quotations and sections on app jon. Ship nt Orders promptly —< 
Correspond Ralicit 


WATER SUPPLIES 


row ARTESIAN WELLS 


For City Offices, Hotels, Laundries, 
Gentlemen's Private Houses and Estates, 
Tanneries, Nurseries, Breweries, &c. &c. 


makers of WELL BORING TOOLS & TUBES 


For Testing Ground, Prospecting for 
Minerals, Trial Holes from 30ft. to 1000ft. 


EXPORT TRADE TO ALL PARTS OF THE WORLD. 


DEEP WELL PUMPS. 


Complete Boring Plants & Pumping Plants Let on Hire 
CONTRACTORS’ & DIAPHRAGM PUMP MAKERS. 





O~ JF. 
es 


6 a 2m | || 








The CLYDE E STRUCTURAL ROH (0., Ltd., 


Clydeside Ironworks, Seotstoun, Seedamn 
MANUPACTURERS OF 


Iron & Steel Roofs, Buildings, 


Workshops, &c. &c. a 
London Office: 48, Cornhill, E.C. sui: | | 


G. & A. HARVEY, L? 


Albion Works, emcee GLASGOw. 
Makers off 


HIGH-CLASS MACHINE TOOLS. 


Specialities: Harvey Studders and Facers. | | 
See our illustrated advt. June sM15 





























FRICTION 
CLUTCHES 











BORING GEAR & TESTING SUPPLY OF AN ARTESIAN WELL. R. RICHARDS & CO. “LONDO 


BUTTERS BROS. & CO. — 


GLASGOW. 
ELECTRIC & STEAM CRANES Established 


OVERHEAD. LOFO. DERRICK. 


WINCHES. 


See Illustrated Advt. in issue June 4th. 8M128 


THE ANDERSTON FOUNDRY CO. Steam 


GLASGOW 
HIGH- 


CLASS Steam Dadtues 


anD Air Compressors Gauges. 


See Advertisement June 11th. 


MACHINE CUT 
WHEELS. PRESSURE & 


The REID GEAR CO., Uy, apenas 
See illustrated advt. in issue of June 4th GAUGES 


of all descriptions Manufactured by 


aia | JOSEPH TOMEY & SONS, LTD., 


WILLIAM BOBY, Catherine Street, ASTON, BIRMINGHAM. 


Salisbury House, LONDON WALL, E.C 























\ Vacuum 
i Gauges. 





London Office and Warehouse: 
5, EXCHANGE PARADE, 
SOUTHWARK STREET, S.E. 
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25, WICTORIA STREET, S.W. 





OF EVERY 
DESCRIPTION. 


LOCOMOTIVE CRANES, 
BREAK DOWN CRANES, 
OVERHEAD GRANES, 
COLIATH CRANES, 
ELECTRIG WINCHES. 


SEND FOR CATALOGUE, 





Fig. 620.—LOCO. _— Prsarmt CRANE, wi.h separate engines for 


Hi pplied for railway purposes, 








5 SMITH & SONS, 


Steam & Electric Crane Works, RODLEYW, nr. LEEDS.” 
Telegrams—Smiru, RoDLEy. 


London Office: 





























‘FURNACES | 


FOR EVERY PROCESS IN 


SHELL MAKING 


COAL, COKE, GAS or OIL, 


are manufactured by the 


MANCHESTER FURNACES, Ltd., Manchester, 














Ox YGEN 


FOR THE WELDING & 
CUTTING OF METALS. 


British Oxygen Co., 


The Oldest and most extensive re 
producing and distributing business in 
the World. 





Factories in all important Engineering 

centres equipped exclusively’ with modern 

LIQUID AIR PLANTS PRODUCING 

OXYGEN OF UNRIVALLED PURITY 

entirely free from Hy or other com- 
bustible pars at 


Manufacturers o. 
OXY-ACETYLENE WELDING 
BLOWPIPES, 
OXYGEN METAL CUTTERS, 
REGULATORS, 
and other Appliances. 


For full particulars apply to any of the Com- 
pany’s Works :— 
Elverton Street, Westminster, 8.W. 
Tunnel A e, East Gr ich, 8.E. 
Saltley Works, Birmingham 
Great Mariborough Street, Manchester 





Shields Rd., Walker Gate, Newcastie-on- 


Tyne 
Rosehill Works, Polmadie, Glasgow 
East Moors, Cardiff 
Savile Street, Sheffield, and 
SYDNEY, N.S.W. D573 


Se ee 
RAMSHAY & MARSHALL LTD., 


Broad Street, BIRMINGHAM. 
Galvanised Flat Sheets, of best quality and finish, 
flattened for Engineering Work, éc., also Gaieanieet 

‘uges and sizes = be Coes 


quichiy, at Gane prices. Specify for 
MERCURY ene 


Cannot be beaten. 











CUTTING. 


: 


Spur and 
Bevel. 


3 





Rogers McGown & Co., 4, Livesey Rd., Manchester 


weumenee © PATENT 
lf-acting 


RAMS and HYDRAMS 


For Raising Water. 
Send for Catalogue No. 16. 


JOHN BLAKE Lr. 
‘ACCRINGTON, LANCS. 








HAND & ELECTRIC HERBERT ~ 
OVERHEAD phe : 
TRAVELLING-CRANES. M OR RIS 


LOUG HBO IR( .atiGH 


MACKIES, LD., 


Engineers, READING. 
GHT AND | CAST 


PULLEYS, CHARTING, BEARINGS 


Wi 4 
hb mag = = rte for A eacaaties *- lo 52. 





e, 86 tk. 








FABRIC LININGS FOR 
BRAKES & CLUTCHES. 


THE HERBERT FROOD CO., LTD., 
CHAPEL-EN-LE-FRITH. _Ni6 


STONEBREAKERS, 


Crushing Rolls, 
Sereens, Elevators, and Conveyors. 
Complete Plants for Fine Crushing or Macadam 
are our Speciality. 


ROBERT BROADBENT & SON, Lid. 
Phoenix Ironworks, STALYBRIDGE. G47 
Telephone No. 296. Tel. Address—Broadbent, Stalybridge 








| Werf GUSTO, Firma A. F. Smulders, 


SCHIEDAM, HOLLAND. 
SPECIALITIES— 
DREDGING PLANT, FLOATING CRANES, 
AND COALING VESSELS. 


See our page Advt. every second & fourth week. H1584 





The PATENT ‘' ACM 


STONEBREAKER 


eo. © Ee OF 2 08-5 5 OO. Cem = 108 08 oF vl 
t GOODWIN, wy es A 3 co 
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The Blackstone Oil 


STATIONARY TYPE. PORTABLE TYPE 
For Crude Oil ... ... 15 to 300 B.H.P. For Crude Oil ... ... 15 to 45 B.H.P. 
For Refined Petroleum 1} to 76 B.H.P. For Refined Petroleum 1 to 35 B.H.P. 




















No lamp required except for starting. 
Starts in & Minutes. 
No external flame when working. 











BRANCHES: 

LONDON: 81, CANNON ST., E.C. 
Teleg - - Engi Cannon, London. 
Telephone - - No. 3144 Central. 

ADELAIDE +» «. 61-63, Hindley Street 

ALEXANDRIA .. «. Rue de la Gare du Caire 

BOMBAY ie ie es Bidgs., Ballard 

—, — -. «. 333 Calle Peru 35 

RO. . Rue Bab-el-Hadeed 
CALeU TTA 99, Clive St. and 25, Strand 
CHRISTCHURCH, "N.Z. South Belt 

LASGO R 28, Graham Square 
DUBLIN” «. «+ «+ «+ Dickie’s Warehouse, South 
Dock Street 


E ants ort ariees 
IC. .. Cambridge Street 
GERALDTON. Mi A. .. Marine Terrace 


LAHORE .. . .. Napier Road, Anarkalli. 

MADRAS .. .. .. .. 9, Second Line Beach 
Bae Box 141 Madras F.) 

MELBOURNE... .. .. . Bourke Street 

MILAN. -- «+» Via Palermo 8-10 

PARIS . -. «+ «+ 28, Boul. de l’Hopital 

SHANGHAI +. «. «+ 20, Foochow Road 

DNEY -. «. 7, Bent Street 
THE HAGUE . -. +. 2, Verhulststraat 
TUN - +. «« 108, Rue de Portugal 


Estimates & Full Particulars Post Free 





Blackst Meg mford. 
Tephone Or ey lines). A1962 
Codes A mee ieber’s, Al, ABC ab & Sth Editions), 
Enginesting. From a Photograph of the M.C.G. 75 B.H.P. “ Blackstone” Oil Fuel Engine. 


BLACKSTONE & GO., LD. Stamford, Eng. 
JOHN BROWN & CO., Ld. 


Atlas Works, Sheffield, and Clydebank, near Glasgow. London Office, 8, The Sanctuary, Westminster, S.W. 


BUILDERS OF PASSENGER & CARGO STEAMERS. 
And Specially of First-class High-speed Ocean omen up to the Largest Size and Power. 


WARSHIPS OF ALL TYPES. 


BATTLESHIPS, CRUISERS, & TORPEDO BOATS, 
AS BUILT FOR THE BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLAND GOVERNMENTS. 


Manufacturers of ARMOUR PLATES. 














ATLAS SELF- HARD STEEL FOR WIGH- SPEED MACHINES. 





Largest Sizes of Cranks and Straight ‘Shafting, atte Pannell, Solid or ane, Rough Machined or Finished Boller 
Flue and other Marine Specialities. Railway Material. Steel Castings. Foundry and Forge Pig. F647 








COMPLETE 


DROP FORGING EQUIPMENT 


FOR ALL CLASSES OF DRIVE. 








Stampings were first produced in Coventry over 
twenty years ago by the late Mr. E. 8. Brett. Ever 
since this time we have been developing the process 
of Drop Stamping as applied to economical manufac- 
ture, and are not only able to offer a complete 
Drop Forging Plant, but can offer you the advan- 
tages of our experience as specialists in Drop Forging. 


DROP HAMMERS, FURNACES, PRESSES, &c. 











BRETT'S PATENT LIFTER CO., LTD., 


FOLESHILL WORKS, 


COVENTRY. 


Large installation recently erected in Spain. 


HAMMERS HAVE LATEST PATENT COMPOUND STEAM LIFTERS 
ALL DRIVEN BY WASTE HEAT BOILERS. 
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PATENT 


PILOT 


PACKINGS AND JOINTING 


FOR 
STEAM, WATER AND AMMONIA. 


SOLE PATENTEES AND MANUFACTURERS :— 


THE BELDAM PACKING AND RUBBER CO., LTD., 


1 & 2, Gracechurch Street, LONDON, E.C. 








MANUFACTURERS OF EVERY CONTRACTORS TO THE 
DESCRIPTION OF ASBESTOS Telegraphic Address—CORRUGATED, LONDON. Works—BRENTFORD, ADMIRALTY AND LEADING 
AND RUBBER GOODS. _ Telephone No.—AVENUE 5204. STEAMSHIP COMPANIES. 


Code—A BC, 5th EDITION. MIDDLESEX. K95 


Agents in United States—NEW JERSEY ASBESTOS CO., |, Water Street, New York, U.S.A., and 150, North Water Street, Philadelphia. 





















FLANGED PIPES. 






FOR GAS, WELDED UP 
WATER, FROM 
EXHAUST PLATES AND 
jie ANGLES. 
ANY SIZE. svceasnang 
ANY SHAPE, — 
ANY LENGTH regimens 
NO LEAKS. 
Oe pe! 
AITON & Co., Ltp, DERBY 
ALSO MAKERS OF STEEL, CAST IRON and COPPER PIPES for HIGH AND LOW-PRESSURE STEAM, WATER and GAS. N35 














THE 


DREADNOUGHT EJEGTOR Sir: 


SELF REGULATING. 


Requires no complicated Steam Reducing Valve. 

Works at any boiler pressure with ONE setting ot steam valve 
Vacuum Automatically maintained constant. 

Greatly increased capacity. 

Economy in Steam Consumption. 

Rapid production ot vacuum. 

Power to maintain a good vacuum against leakage. 

Simplicity ot construction. 

Interchanges with our Standard Type “C” Ejector. 

Works down to 90 lbs. pressure. 


THE VACUUM BRAKE CO., LTD., 


32, Queen Victoria Street, LONDON, E.C. 2298 
GRESHAM & CRAVEN, LTD., Manchester. 
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DICK, KERR» 


& A LIMITED. 





BRITANNIA 


METAL FILAMENT 











YOU SHOULD USE 
BRITANNIA LAMPS 
BECAUSE : 





1. They are the best obtainable. 
2. They are efficient and economical. 
3. They are entirely British made. 


WORKS: PRESTON, LANCS. 


HEAD OFFICE: 
Abchurch Yard, Cannon St., London, E.C. 


BRANCH OFFICES: 


Manchester, Newcastle, Leeds, Tokyo, Sydney, Johannesburg, 
Buenos Aires, Rio de Janeiro, Moscow and Milan. 


Y499 








HYDRAULIC & PUMPING MACHINERY, 


PRESSES, RIVETTERS, BENDERS, ACCUMULATORS, INTENSIFIERS, C’.PSTANS, 


——— Address : CRAN E Ss, &e. Telephone: 


Pumps, Rodley. 160 Stanningley. 
Code: A B CO, 5th Edition. 


AND nyoRauLiC C0. 


RODLEY 


WILLIAM BEARDMORE & 00. 


STEEL MANUFACTURERS, 


ARMOUR PLATE MAKERS. 


Forgemasters, Shipbuilders, and Engineers, 
LATE E, NAPIER & SONS (L4p.), 








May we trouble you for one moment ? 





————<—<<e 











ON THE ADMIRALTY & WAR OFFICE LIsTs. 


| W. P. BUTTERFIELD, Ld. 


wg Tanks, Cisterns 


& Cylinders 


RECTANGULAR & CIRCULAR, 
20 to 2,000 Gallons 
and up to gin. thick. 


Steam Motor Tanks a Speciality. 








Telegrams—‘‘ Tanks, Suipuey.’ 
Telephones—535 & 35 Supuey. 


SHIPLEY, YORKS, 
ENGLAND. qi 














——.. 
a 





There are some goods which are always worth careful con- 
sideration, 


“DURITE” IS ONE OF THESE! 
* How do we know?” 


Because the pre-eminent demand ot the present age | is for 
EFFICIENCY. Com etition has added the -proviso “ with 


Economy,” and “DURITE” is the product of a practical appli- 
cation of these principles to Jointing Material. 


NO ENGINEER can afford 
to have defective joints. 


“DURITE? vce: 
SHEET JOINTING, 


consequently, 1s worth your con- 
sideration. 





Specially suitable for High-pressure 
and Superheated Steam and for 
Internal Combustion Engines. 


A posteard will bring you full ates prices, and — of the Jointing. 





|HOBDELL, WAY & CO.. Ltd. 


St. John’s House, 124-127, MINORIES, LONDON, E. 
Or wire us— HOBNAILS, LONDON.” 


Y600 
*Phones—Avenue 5931; Central 11609, 6416 











SMEDLEY BROTHERS, | Lid. 













RUNNER 
GRINDING ‘ 














‘OF ALL KINDS FOR ALL PURPOSES 





BELPER, DERBYSHIRE. 











| CLAY CROSS (0, 
Nr Chesterfield. 


ESTABLISHED 









) 








GLASGOW . 








F ECONOMI 
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The HORSELEY Co., Ld., sigan STAFFORDSHIRE, 


London Office and Head Office 
eR, Bi TIPTON, W oTAFFORDSHIRE ENGLAND. 
if, _wioronta $f REET, hy oat Estmnst graphic Addresse : HORSKLEY, TIPTON ; GALILEO, Lonpon. 


Ironfounders and Mesubiitieers of Structural Iron and Steel Work. 
Cast Iron and ‘Steel Tanks and Pressed Steel Flooring. 








Builders of Bridges, Piers, Viaducts, Cranes and Roofs 
for the English, Colonial and Indian Rlys. 
Gas Pianmnt, Cast Irom and Steel Sashes, &c. 1833 








PROCTOR’S pat SHOVEL STOKER 


AND 


MOVING FIRE-BARS 


GIVE ECONOMY IN FUEL. INCREASED STEAM PRODUCTION. SMOKE ABATEMENT. 


PROCTOR'S COAL ELEVATOR 


FITTED WITH THE PATENT 


RAM FEED BOOT. 


Positive Feed of Coal to Buckets. No Jamming of Elevator. 
Wear and Tear reduced to a minimum. 


Write for Illustrations and Particulars— Y51 
JAS. PROCTOR, Ltd... Hammerton St. Ironworks, BURNLEY. 


SOLE AGENTS FOR FRANCE: SOCIETE DES PERFECTIONNEMENTS A LA VAPORISATION 
€8. RUE DE ROME, PARIS. 











“SISSON” 
HIGH SPEED 
ENCLOSED ENGINES 


Driving Factories, Dynamos, 
Pumps, Fans, &c. 







Full particulars on application to— 


_W. SISSON & 60., LD. 


Engineers, 
¢;, GLOUCESTER, Eng. 
i Cables: 
SISSON, GLOUCESTER, ENGLAND.’ 









“The Lancaster’ 


PISTONS 


SAVE RE-BORING 
To Prove our Assertion send for 








ON — Lie: FIRST ORDERS 

ee ae ALWAYS 
a _ E LANCASTER “ON APPROVAL.” 
GOVERNMENT. amiRAL COM 


“The Lancaster” Illustrated Piston Booklet, and read pages 39, 41 and 42, 


LANCASTER & TONGE, L”™ 


Makers of ‘‘The Lancaster” Steam Traps, Metallic Packings, Steam Dryers, 
Limit Piston Rings, Spiral Springs, &c. X1110 


Pendleton, MANCHESTER. 
Telegrams—PISTONS, Manchester. Telephone—4621 City. 


SRA ANN Te ey 5 NE RE 

















SMOOTH-ON 


TRADE MARK REG. U.S. PAT. OFF. 


IRON CEMENTS 


Positively stop all leaks of steam, 
They are easy to apply, 


water, fire or oil, 
in iron, steel or concrete. 
harden quickly, and make permanent repairs, proved by 


years in use. 


Every engineer should have a 
copy of our instruction book. 


SMOOTH-ON MFG. CO., 
Send for New 
No15 Illustrated Instruction Book 

















Q786 

















JOHN RUSSELL & Co., Lo., WALSALL 


Telephone 34 & 304 WALSALL. Telegrams: “ALMA,” WALSALL 


(TRADE 


£ 


Manufacturers of. SEAMLESS STEEL BOILER TUBES and 
SUPERHEATERS, and LAPWELDED TUBES for all purposes. 
Q760 





LOCOMOTIVE SUPBRBEATER 






BLAIR, CAMPBELL & M°LEAN, L™ 


GOVAN, GLASGOW. 
ESTABLISHED 1838. 





Sugar-making, Refining, Distillery, Brewery 
and Chemical Plant, Wood Distillation Plants, 


with recovery of all By-products, including Acetone, Formaldehyde, Ether, 
Oxalic Acid, & 


Stills, Evaporators, &c., of Iron, Copper, Gunmetal or Silver. 


Rectifying Stills of Continuous & Discontinuous Type for : 


Acetone Acetic Acid Ammonia Alcohol 
Turpentine Carbolic Acid Wood Alcohol Wood Oils 
Pyridene Ether Naphtha Solvent Oils, &c. 


SPECIAL APPARATUS FOR 
Pure Benzol, Toluol, Xylol, Naphthals, Naphthalene, Carbolic Acid Crystals. 
Complete Installations for — 40 per cent. and pure Anthacene, Pyridene, 
Anilin and Alizarin Dyes, 

HOMOGENEOUS LININGS ‘OF ALL METALS. 


SoLe Makers ot “MULTIPLEX” FILM EVAPORATORS. 


“ IMPERIAL" PATENT DRYING MACHINES. 





SPECIAL PLANT: Peele ee a mea. ery D yers, Rendering Plant, 
Condensers, Caustic Soda Solidifiers, Gas Vapour 
Scrubbers, Extraction Apparatus, &c. sm l24 
































LEROY'S ‘rsomcmss COMPOSITION 


For COATING BOILERS, STEAM PIPES, &c. 
Prevents the radiation of bent, saves fuel, and 
increases the power of steam. 


In London the cost of the ing is 


saved in about six months. 
On Admiralty and War Office Lists 
Three Boilers covered with this Composition will do 
the work of four not covered. May be seen where it 
has been in use for twenty years. 


Established 1865 01105 
F. LEROY & Co., 
10, Gray St., Commercial, Rd., LONDON, E 


Also at MANCHESTER 
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ALTERNATORS. 


PHCENIX DYNAMO MFG. CO., Ltd., 
mms ——— BRADFORD. —— 














THE ROBSON . 
GAS and OIL ENGINES 
PRODUCER GAS TERS S. 


SOLE MAKERS: 


JOHN ROBSON (Shipley) LTD., SHIPLEY, YORKS. 


See illustrated advt. last and sak weeks’ issues. 


HIGH-SPEED STEEL 


DRILLS AND FILES. 
Flockton, Tompkin & Co., Ltd., 


Newhall Stee! Works, SHEFFIELD. 
REFINED CRUCIBLE CAST STEEL. 




















“BEE” GOVERNOR 


NEWTON, BEAN & MITCHELL, 
Dudley Hill, BRADFORD. 


See Illustrated Advt. last and next week. N6 


ToOSCREW BOLT MAKERS 


Engineers Wagon Builders, &c. 


This Patent Screw 
Ine MacHINE can be 
worked either by a 
Boy or GimL, and 





Prices and icu 
lars on application. 


EDWARD ME RCE RE, 
Sole Maker, HoLLins [RoNWORES, 
HOLLINWOOD. near MANCHESTER. 


THOMAS HUDSON, Ld., Coatbridge 
aaiees, of 
HEAVY SOLID-WELDED STEEL ANGLE 
RINGS, up to Gin. x Gin. x 1}in., for 
Condensers, Boilers, &c. 








See Illustrated Advt. April 16th. 


Tel. Address— Telephone— 
Hudson. Coatbridge.” onl96 No 58 Ooatbridge 


CRAN ES gent 
Nl STEAM & ELECTRIC. 


Wm. BAIN & CO., Ltd. 


Lochrin Ironworks, COATBRIDGE. 
Manufacturers of 
STEEL BUILDINGS, ROOFS, SRIDGES, and all kind 
of STRUCTURAL STEEL WORK, TIMBER 
BUNGALOWS, FENCING, RAILING, and GATES. 
Lonpon OFFicz : 122, CaNNoN STREBT. 
Sours Arrican Orricg: 3 anp 4, Naw OLvs BuiLpines, 























LOVEDAY STRERT, JOHANNESBURG. 8M) 98 
W. D. M’KENDRICK & CO., 
Engineers, 


MOTHERWELL, N.B. 
HIGH-SPEED DRILLING MACHINES 
BOILER AND GIRDER WORK. sx204 


See Illustrated Advertisement in issue of May 21st. 





Contractors to H.M. Government. 






HANDLE m MAKERS: 


SON Lro., 


HORNBY ROAD,BOOTLE,LIVERPOCL. 











——=!”1 


| CRANES 


OF ALL 


DESCRIPTIONS. 


JOSEPH 
BOOTH 


& BROS. LTD., 


*RODLEY, LEEDS. 


Telephone: STANNINGLEY 20. 
Telegrams: CRANES, RODLEY. 








London Office: A. E. W. GWYN, Ltd., 75a, Queen 
Victoria Street, E.C. 

South Wales Office: W. OGDEN DAYSON, M.I. 
Mech. E., M. Iron & Steel Inst., 1, Mount 
Street, Swansea. B3022 

































BRISTOL'S 
Steel Belt Lacing. 


In spite of imitations still 


BRISTOL’S Patent Steel Belt 
Plates and Rivets. 


These are an improvement on existing types, t'c BRISTOL’S Oval Pointed Belt 
recess round Rivet holes making it easy to remove Hooks. 
Rivets. Write for samples and reduced prices. 





BRISTOL’S Patent Belt Plates 


WT lif fil ii] i il il BRISTOL'S Oval 
Pointed Belt Hooks. 
l] ll The cheapest and best. 





Belt Fastener anneal 99 Free. 
Rivets for Use with BRISTOL’S Belt Plates. 


23, College Hill, Cannon Street, LONDON, E.C. 





maintains largest sales.’ READY TO APPLY FINISHED JOINT 


J. W. & C. J. PHILLIPS, LT: 











Your Lubrication Problems Solved 


by the use of 


HOLLOW 
SHAFTING. 











Rolled and Bright 
Drawn Steel Shafting 
fin. diameter and upwards 
to size, and in any length up 
to 15 feet with a small hole 
through the whole length of the Bar. 


IMPORTANT TESTIMONIAL. 

“We might further add that the more we look into the matter 

of this Hollow Steel, the bigger future there appears tobefor same, 

as it seems that it will fill endless purposes in the way of lubri- 
cating, where before it has been difficult to arrange for this. 

(Signed) gr A. JONES & SHIPMAN, LTD. Telegrams : 


Jd. Shipman, Director.” Blooms, 
Sh ffield. 


DUNFORD & ELLIOTT (suerrietp), L®- Attercliffe Wharf, Sheffield "2: 


K84 
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This locomotive is in freight service on a line 25$ miles long. The track is laid with rails weighing 30 kilos per metre, 
and the grades and curves are light. 
total weight in working order is 132,900 lbs. 


THE BALDWIN LOCOMOTIVE WORKS, 


34, 





BALDWIN LOCOMOTIVES 


built for service. Special designs are prepared to meet special operating conditions. 





Tank Locomotive, 2-6-4 type, for Chung Hsing Mining Co., China. 


The engine has cylinders 16in. X 22in., and driving wheels 48in. in diameter. The 
This type is specially suitable for a short line, where it is desired to 
run in either direction without turning. 


U.S.A. 


Cable Addresses: F1652 
**BALDWIN, PHILADELPHIA”; ‘*‘FRIBALD, LONDON.” 


PHILADELPHIA, PA., 


London Office: 


VICTORIA STREET, LONDON, S.W. 











GOODALL, CLAYTON & CO., LT. 


LEEDS. 








Works: 












MAKERS AND ERECTORS OF 


SCREENING PLANTS, PICKING BELTS, ROOFS, BUNKERS, 
ee GEARS, GONVEYORS, ELEVATORS, BREAKERS, 


STEEL STRUCTURAL WORK, 













OJoJoRZotoLo 





Sote Proprietors & PATENTEES : Y915 


F. J. TREWENT & PROCTOR, Lid.. 
Naval Architects and Consulting Engineers, 
gy 





LIDGERWOOD 


HOISTING ENGINES 


And Conveying Machinery 
Send for Catalogue and Particulars Z238 


LIDGERWOOD MANFG. CO., 


Caxton House, Westminster, London, 8.W. 


KLEIN ENGINEERING C0.°2>LTD. 


WATER COOLERS. CONDENSING PLANTS. 
VACUUM PUMPS & COMPRESSORS. 
STEAM TRAPS, &c. 

Capital, Personnel, Shareholders & Manufacturers 

of this Co. are Entirely British. K48 


94, MARKET STREET, MANCHESTER 


PATTERNS 


OF EVERY DESCR 
ESTIMATES Fee. SEND US Your SEswines 


H. GREGORY & =.” 


2a, WINDSOR R STREET, Ll LUTON, BEDS. | 


THE NEW ALL-STEEL TYPE “A” 


SCATOSCALO PNEUMATIC TOOL 
c 




















For Sealing and Removing Rust from ALL TYPES 
of Boilers, Tanks, Ships’ Bottoms, Bridges, 
Girders, Roofs, Railway Wagons, &c. &c. 
4s supplied to the Admiralty & New South Wales Govt. 

For full particulars apply to— K657 


PRANK GILMAN, siaxer, Lightwoods, BIRMINGHAM 











BRICK MACHINERY 


For all kinds of Clay. Any Capacity. 
More Efficient and Stronger than any other make. 


BENNETT & SAYER 


Engineers, DERBY 3 








MACHINE TOOLS. 


. W. Burton, Griffiths ° 


LONDON, MANCHESTER, GLASGOW. 
See Advt. in last and next week’s issue. K65 





oo 


Ce) 


eoo0oooco0o o0 0 











JOINTING 
MATERIAL 


A WEIGHT OFF 
THE MIND OF 
THE ENGINEER 


bieHor. 119 125. Finsbury Pavemt. London.E.C 


Sugar Refining 
Machinery. 


BLAKE, BARCLAY & CO., 


GREENOCH, N.B. sulb 


IN POWDER 
FORM 

















700-2 rons ~ eye 3 a o "SI te) 
° ° q =m 
WO) OJ AS 2 
| : 
| i oO} 
i io 
’ 3 ’ 0) 
la]! : 
a ® t 
$ ; lo 
C) 
LPZON & SV es SSE « 
ORKERS 3 lo 
OXFKACE TYLESS. NUS ASD SSAC | 
OCOD TDAFAOD OOOO OD DOOD OOOOOOOODODOOOODO00O0 OO OOOO OODOO OO O 











STONE BREAKERS, 


CONCRETE BREAKERS” MIXERS, 

Orsi esis: gee COKE BREAKERS, MORTAR 
ILLS and every description of 

ST ONE BREAKING =e a ee 


BRANDON STREET, LEICESTER 
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THE “SMITH” CONCRETE MIXER. 

















ONE OF SIX PLANTS SUPPLIED TO THE INDIA OFFICE. 





Standard Mixers always in Stock. 


COMPLETE PLANTS MANUFACTURED 
TO MEET SPECIAL REQUIREMENTS. 





Apply for Catalogue No. 15 to 


STOTHERT & PITT, LTD., 


38, VICTORIA STREET, 
Works: BATH. LONDON, S.W. G51 

















Armstrone, STEVENS & Son, Lro, 


Whittall Street, 
BIRMINGHAM. 
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DUST REMOVAL 


PANS 
THe STANDARD ENCINEER 
LEICESTER 


ING (; tad bag 








THOMAS TURTON & SONS 


Limited. 








MANUFACTURERS OF 


Crucible Cast Steel & Spring Steel 


STEEL FORGINGS, 
ENGINE, CARRIAGE & WAGON 


SPRINGS, 


Cast Steel Files & Hammers for Engineers 


SHEAF WORKS, SHEFFIELD. 


London Offices: 80, CANNON STREET, E.C. 





CHAS BURRELL & SONS, L 


THETFORD, NORFOLK. 
ESTABLISHED 1770. 
Manufacturers otf 


Traction Engines. 
Road Locomotives. 
Py Road Rollers. 
4) Gold Medal Tractors. 
“' $team Wagons, &c. 


The result ot over $55 Years’ Experience in the Manufacture of 
- Traction Engines and Road Locomotives. 


CATALOGUES AND FULL PARTICULARS SENT FREE ON APPLICATION 














WINCHES 
ELECTRIC, 
OL & STEAM 


CHAMBERS, SCOTT 


& CO., Ltd., 
MOTHERWELL, 














DOUBLE DRUM PILING WINCH. 


near GLASGOW. X1924 














Bucket and Suction Dredgers 
of all sizes 


Stern Wheel Steamers, 
Ocean Cable Steamers, 
Gold Dredgers. 








Telegrams: 
** LOBNITZ, Soie Makers 
RENFREW. of Patent Rockbreaker 
aude for rock excavation under water without explosives. 
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TURNER'S 


FAMOUS GHILLED IRON ROLLS 


are the best and hardest Rolls 
made for grinding purposes. 





ANY SIZE QUOTED ON APPLICATION. 
SMOOTH, FLUTED, or with PATENT “DC” SURFACE. 
30 YEARS’ REPUTATION. : 





FOR GRINDING 
CEREALS, CHEMICALS o; all KINDS, 
COCOA, CHOCOLATE, RUBBER, &c. 


Specify Turner’s Rolls when ordering machines. 
K108 


E.R. & F. TURNER, L™> cvs) IPSWICH. 


ICE « REFRIGERATING MACHINERY 
INSULATION. 














COMPOUND DUPLEX MARINE TYPE C O* MACHINE 


THE LIVERPOOL REFRIGERATION 6O., LTD., 


CONTRACTORS TO H.M. ADMIRALTY, 
COLONIAL HOUSE, LIVERPOOL. 


Telegrams: POLAR, LIVERPOOL. G128 


STEAM CRANES. 


ELECTRIC 
OVERHEAD CRANES. 








Telephone: 6897 CENTRAL. 















LONDON 


THOMPSON & SOUTHWICK, 


HE STEELCOMPANYorSCOTLANDS? 
RaCStEMENS Oil) proce ss fey 


whe : aren ay raha 1872 a en 
23) ROYAL EXCH ANCE SQUARE, GLASGOW. 
le WORF ona on 3 ~)’ 

HALLSIDE, NEWTON | 23,ROYAL EXCHANGE SQUARE, 


( cy CLASGCOW, Jx 
we BLO CHAIRN yLASG 9,MINCING LANE -LOND 


a ee x 
( 


Manufacturers of 


MILD STEEL Plates for Ships, Boiler and Bridge-building, 

_— Zed Bars, Tees, and a!l forms of Sectional Bars 
uired for constructive purposes 

CASTIN of all kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &c. 

FORGINGS of every description. 

AXLES of highes yr eng to meet requirements of Home and 
Colonial 

TY RES —Locomotive Carriage and Wagon, to all requirements. 

SPECIAL STEEL of all kinds used for constructive purposes. 














TO MARINE ENGINE BUILDERS. 


WHY WASTE TIME AND MONEY ON 
FITTING PINS AND CASTLE NUTS? 
(Spring 


SSIES ; GROVER Lock Nut) 
WASHERS 


SERVE THE SAME PURPOSE 

ug at HALF THE COST. 
BUT BEWARE OF IMITATIONS. Ca 

THE GENUINE ARTICLE IS MANUFACTURED ONLY BY 


CROVER & CO., Lro, 









Ut 





Britannia Works, Carpenters Rd., 
Stratford, LONDON, E. pass 


























HENDRY 


{ F20M A SINGLE STRAND ¥f | 
BELTING 


For Planing Machine, Lathe, 
and all classes of heavy Machine Tool 
Driving, HENDRYS'’ new patent 
Flexible construction gives a peculiar 
’ Elasticity and Spring not found in 
any other Belting, and which acts § 
as a cushion against heavy and 
irregular stresses, and reduce, <tretch- 
ing and wear and-tear to a minimum. 
The experience of the largest 
concerns at home and aboard proves 
that HENDRYS’ new patent Lam- 
inated Leather. BELTING permits 
of higher speedsgheavier cuts, steadier 
running, and aff-all round increase 
of output. Booklet on request. . . 


JAMES HENDRY 
252 Main St.; Bridgeton, GLASGOW 


Used by the 
Largest Concerns 
at Home and Abroad 





























PULLEYS 


Up to 18ft. diameter. 





FRICTION CLUTCHES, BELT PULLEYS, 
PLUMMER BLOCKS, SHAFTING, 
MACHINE-MOULDED SPUR WHEELS. 











cum was DEPDY. 


HENRY J. COLES, ut 


Engmeers and Ironfounders, TAMWORTH 
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“FROUDE” 








No. 1077A 


FROUDE WATER BRAKE testinc a neprune DIESEL ENGINE, 


600 H.P. 2-Cycle Reversible Marine Type built by 
Messrs. Swan, Hunter and Wigham Richardson, Ld. 


HEENAN & FROUDE, L” 


WORCESTER. 


X1758 
























If Solid Dies Were Used They Could 
| Not Be More Rigid. 


We submit that the Patent Steel Die-Head fitted to Heap’s 
Patent Automatic Bolt Screwing Machines is the most 
solid, simplest and best Releasing Die-head on the market. 
The. Dies are operated mechanically. Springs, with their 
attendant troubles, or other delicate mechanisms, do not 
enter into its construction in any way. 


Consider what this means. Perfect threads, true to pitch 
and diameter, and increased output as the machine can 
be run continuously without the vexatious and expensive 
stoppages for repairs and renewals which are necessary 
with the more complicated Heads. There are also many 
other advantages to be had by using our machines. 


Send for Catalogues. 


Joshua Heap & Co., Ltd., 


Ashton-under-Lyne, Eng._,, 























QUADRUPLEX 
AIR COMPRESSORS 









ae : Fees 
sa ee 
DIRECT COUPLED ELECTRICALLY DRIVEN QUADRUPLEX COMPRESSOR. 


ANY PRESSURES UP TO 1200 Ibs. 


EFFICIENCY. 





ECONOMY. COMPACTNESS. 


REAVELL & CO., Lto. 


Ranelagh Works, IPSWICH. ust 


DEPT. “A.” 


Telegrams: ‘‘REAVELL, IPSWICH.” Telephone : Nos. 324 & 325 IPSWICH. 


WAREHOUSE 
CRANES 


ELECTRICALLY OPERATED. 














HOLT & WILLETTS, | 


CRADLEY HEATH. | 
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STEAM PUMP. 


JOHN CAMERON, 


Telegrams; Original, Manchester. 


PUMPS 


FOR ALL PURPOSES. 


PUNCHING and SHEARING 


MACHINES. 
Tee 


MANCHESTER. 


Code : 5th Edition A BC. 


SALFORD. 


F1651 
Telephone : 2002 Central. 





THREE-THROW RAM PUMP. 








— 


EAST FERRY ROAD 
ENGINEERING WORKS CO., LTD., 


MILLWALL, LONDON, E., 
Aydraulic & General Engineers, & lronfounders. 


See our illustrated advert, in last and next week's issues. 
Telegrams: HYDROSTATIO, LONDON. _B3027 


BEVEL SEAR CUTTING SPECIALISTS 


Accurate Bevel Gears Cut on Your Own Bianks. 
LOW PRICES. _QUICK DELIVERY. 


H. WOOLLACOTT & CO.. 
Worsley Gear Works, Hulme, Manchester. 


ROPEWAYS LIMITED, 


Eldon Street House, South Place, Londoa, 


ie Cera NS phone No. ig 12780 Con. — 

seat OF AERIAL ROPEWAYS ON 
HE ROE SYSTEMS. 

See PO on Be last week and next week. 


J. W. JACKMAN & C0., L° 


Vulcan Works, MANCHESTER. 


FOUNDRY PLANT 


SPECIALISTS. K147 
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“RAPID” 
ELECTRO-MAGNETIC SEPARATORS 
and GRINDING CHUCKS. 


RAPID MAGNETTING MACHINE Co. Ld. 
CRESCENT, BIRMINGHAM. Q763 


es 
= qncnive = 


sul60 












SEE HALF-PAGE 
ADVERTISEMENT IN 


ISSUE OF JUNE 18rn. 














GRAIN, CHILL & STEEL ROLLS. 


HEAVY GASTINGS sic 'cp to so tone. 


Steel up to 40 tons. 
Steel Loco. Wheel Centres ° 


R. B. TENNENT, Umiteo, 
COATBRIDCE, N.B. 
















THE MOST bt 
RELIABLE LOW-WATER NATIONAL” 
SAFEGUARD FUSIBLE 


PLUGS. 


London Office— 
60, Queen Victoria St., E.C. 
ILLUSTRATED LIST 
POST FREE. 
L842 


NATIONAL BOILER 


General Seca Co., Ltd., 


St. Mary’s Parsonage, Manchester 
Screwed lin., tiin., thin. and 2in. Gas Thread on the Seatings. 


ELECTRIC CRANES, SHA3:G"NEfveuers. LOCO. STEAM CRANES' 








JACK’S CRANES. 


ALEXANDER JACK & CO., Whitegates Eng. Works, MOTHERWELL, Scotland 








“BURTON” OIL SEPARATOR 


FULLY (GUARANTEED. 


Duty, 60,000lb. steam per hour 
at 2 inches of vacuum. 


GARNER, TELFORD & HARDMAN, Ld., Pendleton, Manchester. 


G32 





Made and 
Sold only by 
Telegrams—PRRSREVERE MANCHESTER. 


POWER TRANSMISSION 
APPLIANCES. 


LARGE STOCKS 


Ready for Immediate Delivery. 





(Registered 


TH Pattern). 
| eT 
Brackets 
Bearings, Cast Iron 
» Brass Lined 
» Self-Oiling 
» Ball-Socket 
» Solid Grease 
Belting 
Belt Fasteners 
Collars 
Couplings 
Countershafts “ 
ee 
Send for Catalogue and compare our prices 
with what the articles are ae ae you now. 
Deering Street 


JARDINE, ; NE, NOTTINGHAM. 


Telegrams: “JARDINE, NOTTINGHAM.” 
Telephone : Nos. 3295 and 3296. 


Puliey 


Eccentrics, 
Adjustable 

Hangers 
Libricators 
Pulleys, Cast Iron 

fe Wrought 
Shafting 
Slings 
Stands 
Washers, Bright Stee 
Brass 
Ball Thrust 





L1M6 


























Socreta Irauiana Epnesto Brepa, | 
per Costruzioni Meccaniche, MILANO (Italy). 


OLD ESTABLISHED FIRM. 4500 OPERATIVES. 





Steam and Electric Locomotives. 

Railway and Tramway Rolling Stock. 

Portable and Thrashing Engines. 
Road Rollers, &c. &c. 


G386 





MAIDEN & CO., Ld., HYDE, Cheshire 


In Stock or in an advanced state of progress. 
Screwing Machines for Pipes and Bolts. 
ALSO 
Stocks, Dies, Taps, Cutters, Vices, Wrenches, &c. 


Write for particulars. N38 
See illustrated advt. on page 52 last week's issue. 





BRUCE PEEBLES & CO. LTD. 


See our displayed advertisement on July 9th. 


Engineers, EDINBURGH. 


























TUBES 
FOR BOILERS, CONDENSERS -2e. 





DIESEL ENGINES 


(POLAR TYPE) 
FOR ALL PURPOSES 


(Land and Marine). 


See Illustrated advert. June 11th and each 4th issue. R71 























ATTERY . SELLY OA 





The best 
FURNACES 
MELDRUM STOKERS 
DESTRUCTORS 
C845 SUPERHEATERS 
MELDRUMS, Limited, 
Canal Works, Timperley, MANCHESTER. 
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IGRANIC 


AUTOMATIC CONTROL 


FOR 
HEAVY LATHES. 
One handle enables the workman to start, stop, inch, brake, 
reverse, and change s speed without leavi ing his position. 


. 
a 
| 
if 
ae | 


| 
4 


a 
amie 


i 





One of the standardised Automatic Panels. ‘The 
Brains of the Machine.” Let us send you our new 
booklet on “Electric Control of Machine Tools.” 


IGRANIC ELECTRIC C9 [7 
147, Queen Victoria Street, London. G313 
READY. 


42-inch Used Bullard Vertical 
TURNING & BORING MILL. 


In excellent condition. CHEAP 
Can be seen at N20 


G. WILKINSON & SONS, Works kricucey. 


ALLEN’S 
SAWS 


N22 
EDGAR ALLEN & CO., Ltd., SHEFFIELD. 


FRANCIS MORTON &60. 


Limited. 
Constructional Steelwork. 


GARSTON, LIVERPOOL 
See Large Advt., June 18th issue. N%4 


Rrom ¢é\f/ade 


AIR. COMPRESSORS 











FOR CUTTING 
COLD IRON & STEEL 




















A. ano J. MAIN ano CO., LIMITED. 


CONSTRUCTIONAL ENGINEERS. 


BUILDINGS. ROOFS. BRIDGES. GIRDERS. 


Illustration from 
Photo. of Johannes- 
burg Main Market 
Hall, constructed 


and erected by 


A. & J. MAIN & C0. 


Ltd. 


Length 660ft. by 
N18ft., with 13ft. Gin. 
Loading Verandah 
each side and Fish 


Market Annexe. 





CLYDESDALE AND GERMISTON WORKS, GLASGOW. 


a 
WITH WHICH IS INCORPORATED THE BUSINESs OF 


ARROL’S BRIDCE & ROOF CO., LT, 


"i 


31, BUDGE ROW, LONDON, Ec. 








JT oun OAKEY & Son Ss, 


MANUFACTURERS OF 


GENUINE EMERY, 


EMERY CLOTH, 
GLASS PAPER, BLACK LEAD. 


FLINT AND CARNET PAPER. EMERY AND CORUNDUM DISCS 


N.B.—All Papers and Cloths are supplied in Rolls, 


Of Cloth 


Bands, Discs, Strips, and Sheets of almost any 
size and shape, to suit the special requirements of 
buyers. Prices quoted on receipt of particulars. 


WELLINGTON MIL 


LS, 


WESTMINSTER BRIDGE ROAD, 





a TAPE 


W || 7 


& Paper, for all Disc Grinding & Polishing Machines. 


EMERY WHEELS. 


LONDON, S.E. 





BOILER COVERINGS. 
96° 


SAVING. 


IN RADIATION MOST PROFITAELE 
SUTCLIFFE BROS.., 
Ey A 


1S Ww VMANCHE 


CRANES 
Derrick and Overhead Travelling Cranes. 


Worked by Hand, Power, & Electric. 


JOHN SMITH (Keighley), LTD. 


See last week’s advertisement, page 40. Q628 


STEVENSONS, 


PRESTON. 


IRON AND STEEL 
CASTING LADLES. 


is 
ea 


xs GODL 























Q645 















MAXIMUM 
EFFICFENCY \ 


3 


ig 
MAXIMUM 
RELIABILITY 



































THE WADDLE 
PATENT FAN 
as wet 








WAND DBs 


PATENT 


FANS. 


STEAM OR 
ELECTRICALLY 
DRIVEN. 






SUITABLE 
xe) 


LARGEST 
POSSIBLE 
REQUIREMENTS 















































LLANMORE WORKS, 
LLANELLY, .... 
SOUTH WALES. 


TELEGRAMS: "FAN, LLANELLY” 























LIMITED. 


GALLOWAYS 


Telephone: ,6312-3-4 Central. MANCHESTER. 
PATENT 


STEAM SUPERHEATERS 


SAVE 15 PER CENT. AND UPWARDS. 
CONVENIENT. ACCESSIBLE. EFFICIENT. 
WRITE FOR PARTICULARS. 


RELIABLE 
VALVES. 


NON-STICKING. 
NON-GRINDING. 


NO RESISTANCE 
TO FLOW. 


BRITISH STEAMSPECIALTIES 


F Wharf Street, LEICESTER. 10 


SP) 








Q8s1 





G360 














BOILER- 
MAKERS 








HEFL 





STEAM HAMMERS o., 
ALL SIZES. 8 











ELECTRIC WHARF CRANES 


OF ALL TYPES. 


John Grieve & 


MOTHERWELL, 





CRANES 








F. W. BRACKETT & CO., Ltd., 


VACUUM PUMPS Colchester. 
FOR CYANIDE FILTERS. 2118 


_JANDUs © 
ELECTRIC ARC LAMPS 


Hartham Road, Holloway, 
LONDON 


















Co. 


x) 
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BOILER BRAND. 
HIGH TENSILE. 





DAVID COLVILLE &-SONS, Lo. 


DALZELL STEEL & IRON WORKS, 
MOTHERWELL. 





SIEMENS OPEN HEARTH PROCESS ONLY. 


BARS, ANGLES, CHANNELS, ZEDS, &c. 
ALSO REELED AND’ DOUBLE REELED BARS FOR SHAFTING AND STAYS. 


TEEL PLATES 


HIGH TENSILE STEEL, as supplied to Admiralty, Board of Trade, Lloyds & British Corporation. 
SPECIAL STEEL, as supplied to British and Foreign Governments. 





[SHIP & BRIDGE BRAND 
HIGH TENSILE, 





SPECIALITY BOILER PLATES. 


SHIP & BRIDGE BRAND. 











sMALLEABLE: 


yy 


= IRON CASTINGS * 


~eermmerm, | 









S 






ASK US TO QUOTE YOU. 


Atrial will secure your future orders. 






We can also supply High-class 


PATTERNS 


Address: K162 


ROSE BROTHERS (Gainsborough), Ltd., 


GAINSBOROUGH, 
ENGLAND. Telegrams : ‘‘ Rosk, GAINSBOROVGII.” 











Phones : 74 and 7. 





London Office: 66 and 66a, Great Queen Street, London, W.C. 


ret ene — 









MODERATE PRICES. QUICK DELIVERIES EXCELLENT 
MACHINING QUALITIES .SQOUND TOUCH & RELIABLE . 


SIEBE, GORMAN & CO.’S 


DIVIN G APPARATUS. 


Sole Makers to the British Admiralty. 


SMOKE HELMETS, 
OXYGEN BREATHING APPARATUS, 
OXYGEN REVIVING APPARATUS, 


AL80 


AIR COMPRESSORS and VACUUM PUMPS. 


Catalogu °*s free on application to 
187, WESTMINSTER BRIDGE ROAD, LONDON, S.E. 
Factory—“ Neptune””’ Works, Lambeth. Y549 


Telegrams : ‘‘Siebe, Lamb, London.” Telephone No.: Hop 3401 (2 lines). 
Cables: ‘‘Siebe, London.” odes used: Al, ABO (4th and 5th Eds. 
Western Union, Engineering, and Private. 





























USE FAIRLEY’S STEEL wherever excutence o: cualtty of 


JAMES FAIRLEY & SONS, of BinMiINGHAM & SHEFFIELD, are makers of highest 
qualities of CRUCIBLE & SIEMENS (ACID) STEEL in RODS, BARS and FORGINGS. 


They specialize very extensively in HIGH-SPEED TOOL and other ALLOY STEELS, and are noted 
for the excellence of these and of their CARBON STEELS for tools of every description. 


HEAD OFFICE :—Old Mint Steel Warehouse, 9 and 10, Shadwell St., BIRMINGHAM. G84 


JAMES MILLS 


‘patie STEEL WORKS, near STOCKPORT. TP: 


SPECIALITIES FOR ENGINEERS AND MACHINISTS. 
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Solid Steel Taper Pins. 








Split Steel Taper Pins. 





Plain 
Steel Key 


with Hollow or 





steel ike 
a Steel Gibs, Cotters, &c, 

















Induced Draught | 
Plant 











Plant. 





| Forge Blowing 


Our wide experience in Fan Applications 
IS AT YOUR SERVICE. 


‘JAMES KEITH & BLACKMAN CO., LTD., 


27, Farringdon Avenue, LONDON. Ds || 


And at MANCHESTER, GLASGOW, EDINBURGH, NEWCASTLE, LEEDS, BIRMINGHAM, &c. | 
3 | 






































Showing through the water a broad, rich red 
line, thus rendering the level very distinct. 


ef = ie e GLASSES 
GUILBERT-MARTIN, 9, Edmund Place, 


Aldersgate, LONDON, E.C. U189 


Telephone: 2799 CENTRAL. Tel. Address: PHOTOPHORE, LONDON. 
eer: - ap For high pressure, and to withstand extreme 
ook” | UG) 


variations of temperature. Are not affected 
Gauce GLaESSsEes 


A large stock always on hand. 


MARK 
by cold draughts. Ends do not corrode. 

All glasses bear the Trade Mark, and have 
fire-polished ends of a dark claret tint. 











with Hollow or 
Straight Backs, 


SAMPLES AND PRICES FREE ON APPLICATION. 1341 Straight Backs. 





PPE EES ee a 


THE BAKER OIL SEPARATOR 
FOR EXHAUST STEAM. 


ORIGINAL. —- RELIABLE _— 


D19 
Particulars fron Derr. 0, BAKER OIL SEPARATOR CO., Ltd., Hunslet, Leeds. 
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COPYRIGHT. 


LIME STREET, E.C. 


MAKERS: 
F. REDDAWAY & COQ., Lto. 


- 60-5), 


LONDON 


ANY WIDTH UP TO 8 FEET. 
PENDLETON, MANCHESTER. 


Y) 
_ 
anil 
Lu 
© 
on 
Lu 
© 
oe 
aid 
or 


F. REDDAWAY & Co. Ltd. 


© 
by 
o 


PECKETT & SONS, Ltd., Bristol 


TutzeramMs—PECKETT, BRISTOL 


TANK 
LOCOMOTIVES 


of all Descriptions and any Size or Gauge. 


| 


FULL PARTICULARS ON APPLICATION. 1867 


MANLOVE’S 
REFUSE _DESTRUCTORS 


ENSURE 
PERFECT CREMATION OF REFUSE 
FREEDOM FROM NUISANCE 
LOW MAINTENANCE COSTS 
Write for List P123. 
MANLOVE, ALLIOTT & CO., LTD., 
NOTTINGHAM. H16 


ELECTRIC, EAM, DRAULIC, HAND 
CRANES Pn or ath tema. 


Specify 
JOHN GIBBS & SONS 
“PEERLESS” 


4 Blower & Exhaust 


i FANS and you will NOT 
be disappointed. 
SEND FOR CATALOGUB 
724 Duke Stree 
Liverpool. 
For large advt. see next week 








Winding and Hauling Engines. Sheerlegs. Slipways. 


xj/ALEX. CHAPLIN & CO., Ltd., Govan, GLASGOW. 








eT | 
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INDEX TO ADVERTISEMENTS. 


rtisements not appearing this week, but included in the ‘‘Subject Matter Index,” will be found by reference to the preceding or following issues, with the exception of those appearing monthly. 
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if you are seeking 


EB RIDGES - FROOFS. 


an economical and convenient method of driving electric generators for 





ALEX®: FINDLAY « C®- L™ 


MOTHERWELL, Scotland. 


Power or Lighting Sets, 
WRITE FOR CATALOGUE CR-3 of 


WESTINGHOUSE-CROSS OIL ENGINES 


Vertical, Enclosed, Semi-Diesel, 4-Cycle, 





FLOOR TROUGHING’ 


,_ London Office: 9, VICTORIA ST., S.W. 


Structural 
Engineers, 
SPECIALITY: BO 0O Head Office: 
STAMPED STEEL ‘ises” 
EDITIONS. 


Telegrams { (, errr MorTHERWELL. 


To the Manufacturers: 


THE WESTINGHOUSE BRAKE CO., Ltd., 82 York Road, King’s Cross, London, N. 


—— ON ADMIRALTY LIST. — se 


MOTHERWELL. 





of e211 























BOLLING «x LOWE, . 


Engineers and Merchants 
Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c. ae for Foreign Governments 


1 a. 2 


MACHINERY, TOOLS, RAILWAY & TRAMWAY MATERIALS, PORTABLE RAILWAY, MINING & CONTRACTORS’ PLANT 


LONDON, E.C. 


Laurence Poumtney Hill 
Telegrams: BIRD, LONDON. 


Formerly Wm. Bird & om 
ABC, Ai, and Engineering Telegraph 


Established 1827. Codes Used: 


PLANS AND ESTIMATES "* "Sixcriction of 
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Stocks of New and Slightly Defective Rails. 























POSITIVELY CONTROLLED 
REGULATING & EMERGENCY 


THROTTLE VALVE. 


(D. Cockburn—MacNicoll Patent.) 


SPECIALLY 
6% SUITABLE 


FOR © j 
SUPER: 
HEATED 


Sf EAM. 


Working Demonstrations can be given at our Works any time—by Arrangement 
Or at Liverpool by applying to our Agent—John Taylor, 7, Strand Street. 


ADVANTAGES :— 


‘Absolutely Steam Tight. 
Positive in its Action. 

Throws very Light Duty 
on Governor Gear. 


Has as Little Complication 
of Parts as Possible. a 


Takes 
Space. 


up Minimum 


FULL PARTICULARS AND PRICES ON APPLICATION. 





COCKBURNS LIMITED, | 


TrLecramMs: ‘‘ CockBURN, GLASGOW.” 
TriePHone: No. 361 Govan (2 lines). 
Coprs: ABC (5th Edition), Lixssr’s. 


CARDONALD, GLASGOw. 


Ill “THE WORLD RENOWNED STEAM YALYE SPECIALISTS.” 





Established 1862. 


Spl xtll ill 


2) 

















THE ENGINEER _ 








June 25, 1915 











PRICE'S stanparo LUBRI 


For ELECTRIC MOTORS, 
DYNAMOS, &c. 


For STEAM ENGINES, 
MACHINERY AND TOOLS, " 





CANTS 


For GAS ENGINES, 
» OIL ENGINES, 





» GEARS, CHAINS, &c. 


SAMPLES and PRICES on application. | 


» PETROL MOTORS. 





Head Office: BATTERSEA, LONDON, S.W. 
Works: BELVEDERE, KENT. 





Manchester Office: 3, CROSS STREET. 
And at LIVERPOOL, GLASGOW, ABERDEEN, NEWCASTLE-ON.TYNE, 


WEST HARTLEPOOL, BIRMINGHAM, CARDIFF. Spl m 








BROUG HTON 


COPPER SMELTERS. C 





COPPER CO. LD. 


R & BRASS MANUFACTURERS 
HYD RAUL FORGED 

NDERS 

\ AYO 


 & CVE 








GOLE, MARGHENT & MORLEY, LUD., seria i veri! sie 


SPECIALITIES: 


and Medium Speed Steam Sngines fitted with Piston 
Drop Valves (Morley’s Patent); Constant Pressure Crude Oi] Engines (working on 
















Prospect Foundry, BRADFORD. the Diesel Cycle); Independent Condensing Plants; Millwrights’ Work; and 
Complete Power Installations, 
Telegrams—Cole, Bradford. Telephone No. 4744 Bradicrd (% ines) Sectional Catalogues are issued dealing with each Speciality. Spies 
rn Boil 
“hi REDUCE YOUR POWER & HEATING COSTS Ouse 
BY ADOPTING on 
1A 1 HEATING MOND GAS. A 
hy. a: Suction, Suction-pressure and Pressure Plants. firs 
ee st HEAT HN 10 to 30,000 H.P. in Single Units. To Use any Class of Fuel, Btore 
iN Boil 
ms h es THE POWER-GAS CORPORATION, Lr. 
tenes “3 he, wary PRODUCER GAS SPECIALISTS =» STOCKTON - ON - TEES. 
—— “ , , 
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TELESCOPIC WHEELED 





ry 
oko aS 
> 
rn 





HEATHMAN’S 
Ladders, 
STEPS AND TRESTLES. 
EVERY SIZE. 


Illustrated Price List free from 














WATER 


TURBINES 


OF THE MOST EFFICIENT TYPES 
MODERN 


PELTON WHEELS 


























HEATHMAN’S LADDER WORKS, FOR HIGH FALLS. Twin Gunther-Francis Turbine with Oil Governor. i 
ae 

; CENTRAL WORKS 

—_ 5 Groen etiam, Lenten. 3.9. W. GU NTH ER & SON OLDHAM. 
Cor: 
WHY TEON BELTING is USED Runs under conditions where NO OTHER Grit 
BELT will run. Bra 
. . pe 
It is the STRONGEST Belt in the World. Made by BRITISH WORKMEN Her 
Is guaranteed NOT to stretch. in BRITISH WORKSHOP. Bri 
Only BEST materials used. ; Ben 
Runs equally well in REFRIGERATOR or SS ee Br 
over BOILER. : Fork drive. x 
E Bri 
Sole Makers: FLEMING, BIRKBY & GOODALL, LIMITED, Ge 


HALIFAX,: ENGLAND. 
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INDEX. TO SUBJ mer MATTER OF ADVERTISEMENTS. 
The Numerical Index psec an the right-hand page preceding this page. 








So 



















































































































































































































































iat ’ (Machine Tools (con Palrigar tne acy 
ways Bridges ( nt.) Dyop Bammers wot Lifter Co. ual “Ste La Craven Bros, ( er ee ee 
Alex,, and Co., La Patent MePhail and 
neti A and Go cant Linvellis Mactine Oo Go gaante a} and Gi Ld ual, J.000Byid. ent and Engi- 
agricultural Hi i “4 La en ‘dant and women, 14 Eee ats S — Foundry ©o., Ld 
Machinery) ian aidZcnd On 14) Belcan Donner, gore nn Go a 14 ii 
cuayton and Shut La horwell Br Fowler. J. and Co., Ld oa a Ce pein J Bere a Enatncering 00 ecsire 
onset, J. snd CO-» 1 wertes| Scherzer Roll} “ih ridge o Hall, 4, Fiend Onn us ee oY, G., and A. Sterne, L.,and Cond | Instruments 
Hanivn, Proctor and Co., Ld | Strauss Bascule Bridge Go| Peebles (Bruce) and Co., La mntact’g Co., La ps gad Dampney, J., and Co., Ld bygrssonresonee Son, 14) Gactnente 
; ony Botarbo ity. Go. eta F., and Co Hetherington, J., & Sons, Ld| Rudman, Jan , *dConcrete Fsrety cera 20 Samet Ld 
hir ip Com Pe mans On (Electric) Shocnane Fron. Wieser 4 Mad Oo, 1d | Hill, Isaac, and Son British Reinforced Concre . 
W. Hi, Son an 1 Co.,1) “British Insulated and Helsby Hulse and Co., Ld cole Painting Engineering Co., Ld ‘Switch Gear 
Bley and Matalin Morcom, ia Johnson aad Phillips Electric Governors Soest ead Shi; La _— Rivets | Reyrvlie and Co., Ld 
eleett, ¥. W., and Co., La - Portable Tools Pima, Fory Bean and Mitchell | earns, H. W., and Co., Ld Patent / ad Lyall Brothers Y 
and Wade, Lat Cable Westminster bi : Eles, 0a Spo te} Kendall and Gent, Ld , and Kon k Dri anke a 
rsd Toa Tool Go., La Electric W piorey Tx and Bons bd ‘bhiploy Wc. Tool Co Harts and Mil mill Rock See Braby, ¥., and Oo., Ld 
jaghes 0 Glover, W. T., and Oo., Ld ek inpalated itp <sby | Grinding Bros., c hilled! Butterfield, W. P., Ld 
oi | Capetans nin ta Hert Gr SS oy Patterns Rollers Chilledtron) Fees 2 
pobey and Co.» ie ry, H.,and Co Pe 
rman and 0o Ef, MR cmeersneel Muir, W., and Gregory, H., . 
tebe, Grand Sons, Ld Seen eet tn Bennis, E., and Co., Ld Baeseyal, O.. 1nd Co. Ld Sovilie's (Liverpool La Rolls ‘aan Rolling (Taper Pins 
Be ton Pump Co., Ld 4 Chain Belt eering CO | Smedley Bros, La Yoble and Lund, La Pattern Mill Plant Exors. of J. 
Cask Conveyor and tor Uo * Parkinson, J., and Son t| BB. 1A Mountford, F. 
hie Fi Gooler and Bne's Co fea Gara ef toa Sau Fan Orsi Puilipe, J. W. and C.J 1d) 95, (596 Tron Bldgs.)| Textile Machinery 
Premier Cooler an ESS) Ransome, A. and 001d “| Stott, 8..andCo "| EASE nd Soarien, C, nog bree Perforated Metals S aachiadaoae and Platt, Ld 
’ > 
hig Pure, a and Co, La sie ae, Se ae Fire + ey Hicharés, @., and Co cleats Entwisle and Gass, Ld 
4 Caird Alle ana Rayner Ue S, XC. Fe eng Highgate|  Selson Co., Ld eran snti Sand Blast Negretti and Zambra 
Contrafio jenser Oo. 14 Davien, Wi, 5-s0nd Sone Shanks, T., and Co Halden, J, ringing A a 
Kinetic Air Pump Oo., Ld " Oakey, J., and Sons Handles Smith and Coventry, Ld Hall, BJ. and Co., Ld Time Recorders 
} stott, 8. 5., — L., Paha Burley and Son, La | Smith Bros. and Co., Ld . Hooker, Peter, Ld Llewellin Machine Co 
ees Ayana a i AA, Sihed — ¢ F., ae Ph, Sree ‘Tiighman’s Sand Blast Co.,Ld ‘Time Recorder Co 
A, i and Boiler Har bour lan! en, ¥ Cross s 
Aniun Oorporation, La W's. and Co,, La Engine ont age, Sic.) Sotbert and Pitt, Ld Goedets, Jeumee aad Co. co Pereens and achurch| OOS (see Machine 
Arc oF G. Co., Ld Bailey, Sir W. H., an? co., Ld| Haulage Gear a linted vs Pipes, Iron & Steel ing T Tools & Small Tools) 
British W ouse Electric Oo., Ld | Harteliffe, Lee and Malkin East Ferty Koad Eng’g Co N 5 , saap ley : 
and Manu Co., Ld La ——_ J., and ha Grant, Ritchie rey Universal Boring Machine ian, Te Os en LA Heap, J oF is La | Tynagton & n Engines 
Gomprsrioctris Ga. La Centrifugal Pumps | Lunken Co., they eo Mig ig ee ay ye Piatt 8 snd Oo. 1d Fowler’ S-"and Go. beeda 
Artesian Well | - Weene ang Snes, be cae i Renting * id Co., Ld ¥ i Weid la oe arte |_Wiadowsen J: H. caheamaiaal 
7 - Eh, . om 
Engineers Chain Drives and £ cers’ Studs i, Oo. Ld Wilkinson, nies Staveley Coal & Iron Qo.» La Sea Water Distillers Ps 
mae 4 Go, ba Chain Evaporators ine Work Pist ‘icigatad "i ar 
an 
teaod saa Sulit Swarts Chain Oo” Blaty Campbell and ES Merryweather sa Gay i Cooper-Stewart Bng’g Co.,1a|" sSrOD® = aaaine | Pate senmuel La 
and Oo Renold, H., Ld Davie and Horne Reddaway, sad Co Co. Hooxer, Feter, Ld Pe mow] 4, |” Rapid Magnetting Mach. Co 
, C., jun. u 
Asbestos Coal and Coke Excavators ca Migrant Wailes, G., and Co Mell, C.jun. sae Co, La| SEWASS Plant | rine ante Co, 14 
. *. e srough' pper . 
an etekoor ts Newton, Chambers & Co,, Ld} pustin Dratiage sat PE Mach im Malleable Castings Plat teel ‘es Shafting us 24 jrice, Grice and Son 
« a ‘0s. id 
Ash Ejectors Coal Cu Fans and Turbines | Ficiaing and Piatt, La =f 9 “(Gainsboro’), Ld pees Dane Otel Oo | eet we ie. La| Lewis, End Bons 
Trowent, F. J., and Prootor Boving and Co., La Holt and Willetts Steel | James, Thos., and Co Govan's! ., and Co., La 
Chambers, Scott and Co Brot Peter, Ld Co., Ld Manganese Stewarts and Lloyds, id =| Harpers Limited Russell, James, and Sons, La 
Auctio ] Chandler, La and Co., La Castings & a! For gs a J. Russell Jno., and Co.,Ld 
Grip| Dsvideon ana Co., La Shaw, John, and Sons, Ld ‘org €*\piummer Blocks | Pisti, 8, id J 
and Valuers Collars, Split P| Fiewher, G. ond Co., La th Bros. and Oo. Allen, a, | Fraser, Douglas, and Sons : and Lloyds, Ld 
Dixon, G, N., and Oo Trier Bros. Gibbs, John, and Sons Smith, Hugh, and Co ‘and 02., Jardine, J. Shearing Machines) Tubes, Limited 
Pe ioc \Colliery Plant Glikes, G.,end Co,id | Glawart,D., nd Gold — | sigatds Limited” F.,and Co.,1d|' Jones, Geo, id | Weldieas Steel Pubs Co. 1 
, W., an oungs i . . 
Son and Squire Pratchitt Bros Keith and and Bisekman Co., Ld Pneumatic Tools ‘Signalling Power Tubes, Brass and 
and Newland Musgrave and Co., Hydro-extractors Consolidated Pneumatic Tool| McKenzie, hand & Wet 
Concrete Mixers Bandara — wna 6 bent, T., and Sons, Ld Wrllst Bese Forge Co., La iis i vank | - Battery & Mets! 
Municipel Eng. & Contig Co} ‘Turbon Patent Fan Oo, id . / Gis ematic Eng. Co.,La\ Small Tools ar ie a 
Ransome-verMehr Mach y Cc Tribe Patent Fan and Eng! Ice (see Marine Motors Howard Pneumatic Go | Carr. J. W. | bya fs 
Seatko Bel Gos 4) stothert and Pitt, La Rel li'and Steel Tuirbi Steam 
Tubreakable Pulley Oo,, La neering Co Refrigerating Y)| Parsons Motor Co., Ld | Dresses | Sheffield Twist Drill and Steel | ines, 
Walker-Hanna Bearings, La Feed-water pieee te end. ne | ween nen | Bellisa and Morcom, Ld 
Condensers Igniter,Gasand (Mathematical Arrol, Sir W.,and Co, Ld, | Vickers | Stecher, Wyss and 0 
Belt Dressing cane| eee onnentte Heaters Oil Engine Instruments) Perests, Preston and Pe ing. Plugs | eet aoe 1A 
— ole, Marche & Morley, 1 Davie and Horne Lodge Bros. and Oo Stanley, W. F.,and Go, Id | Hands, J., and Sons, Id” ng Pingo, La) Parsons, C. A., and Co 
F Podward and Beckett, LA Hovles Lhinited India-rubber, &c. |Measur’g Machines) Tylor and Challen, Ld ed } \Turbines, Water 
Belt Fasteners ae iG and op Bubber Co. oe o inti ., nd Co (ase Fane 
Bristol Company | Recs Roturbo Mftg. Oo., Ia Wright's a Forge & Bs Eng. Co., us| Reddaway, F., and Oo., Ld | Prins la [Bacon Engi a see 
Merchant Iron |" Anderston F ery Oo La 
jeltin *" secnesieitntl Pesdewooee nlatore Injectors “Ej Dunkerley, Cand Co., 14|Pulley Blocks ad Bullies and Morcom, La Isler, C., and Co 
Fleming, Birkby and Goodall on ‘granse Insectric Co, Ld Trist, Ronald, Regia : ors ee + ear som = | Perret 0. ond | Le Grand and Sutcliff 
,— . Davies and Metcall e, Henderson and Mi | Col t and Morley,La | 
Fencin Green and Boulding, Ld Vaughan CraneCo., Ld Davey, Paxman and Co., Ld | Wacyuum 
“eyine & M-| Conve r Belts a a | remand Boulding: 18, | shetals Drysdale and Co., La /“pesouatt, We ant Oo, 1 
amet Gandy e Mamfactare, Pa Oa bas Sages cal | Holden and Brooke, Atlas Metal & Alloys Co., Ld ‘i. and Sons,Ld | EastonandJobnson,Id =| [Oe "T an 
on a Redaaway, ‘e and Co., La Filters. Waste Oil Bull's Metal & Melloid Co., Ld Fessbaw. egg | Garrett, R.,and Sons,Ld =| poss ne = la 
Willoos, W. H., and Oo, Lat | , : ells, A.'C:, and Co fron and Steel Delta Metal Co. La nc me ne 9 Hindley, & 8. and Sons | . 
; |\Conveyors Flexible Metallic | Works Plant) “oes co, La F mlted Oo. La| Pionty eid Bon, Ld ‘Valve Makers 
and C | Bake Bolt Maginecrta ubing Lin a Johnson. Clapham and Morit| Mackiss, | oo | eevee 
10. i" | a, 
Henderson, J. M., and Co Conveyor and Interlock Metal Hose Co | Perry, T., and Son, La of Great Britain, Ld Smith and ait zal Richardsons, Westgarth & Oo) ‘Auld, David, and Sons, 1.4 
Goodall, Clayton and Oo., La | Ste Tandem Smelting Co, Ld | a ee Southwick, Robey and Co., Ld | Bailey, Sir W. H., and Co., Ld 
Forced Draught Lindsay & Co.,Ld) Ruston, Proctor and Co.,Ld | Blakeborough, J., and Sons 
Co Benn, E., and Co., Ld fron and | Dum: | Samuelson and Oo., Ld | British Steam La 
ate Howden, J., and Oo | Buildings & Roofs| British Thomson-Houston Oo Pump Buckets Sisson, W.,and Co,ld =| 
| = | Anderson, Dv and Son, La | Glenfield and Kennedy, Id | N.P. Stott, 8. S., and Co | Crosby Valve & Eng’g Co., Ld 
‘orgings | ag Lea Recorder Co., Ld | toneres t Limited } and La 
Crompton, Thos | Arrol, Bir Ws gud Go» 14 | Siemens Bros, ana Oo., Ld Wilson, A. | 3 . 
Fir an a Bons JA | meee Paul, Ld Mica | | Yates and Thom, Ld | H J., and Oo 1d 
| Fa Eat Morey, La | Wiggins, F., and Sons ia Steam Heating for| Bubae enkins Bros, La , 
els | Clayton, Son and Co.,'La a . 3 eae Lal Railway Carriages) Lanken Co, id - 
| Hotteriam orgs On, 1d | Cleveland Bridge & iing’s Co| Mining = : Brake Cond | Sabu, A. bm 
| Walker Bros., Clyde Struetural Iron Co., Ld ( Laird and Co., Ld sameeren . 
Findlay, Alex., and Oo.,id | Davey, Paxman and Co. La | eeanak ts 
| B F t| Grover and Oo,, La fend, Wrightson and 0o., Ld | Cochran and Co. Annan, Ta | Vaporisers 
| B o' Equi i t, J., Ld Sims Vette Fleming and Ferguson, La Binks, C., Ld 
B Phillips, J. W-and ©. J,, Ld Has: and J, and Co tobey and Co., Ld | Lobnitz and Co. | h 
c \Friction Clutches echan and Sons § ld | | Simons, W., and Co., Ld Iveieie 
Ins ee 1 ine Co pw Hele-Shaw Clutch Oo orton, F., and Co., Ld Sturtevant Engineering Co | Yarrow and Co., Ld Manders Bros 
London and Lancashire Fire) Cowans, Sheldon and Oo., Ld| Coil Clutch Co., Ld |  ) a, EP Teepe bane ‘Steam ors (Ventilators 
Insurance Craven Brothers, Ld Edmeston. A., and Sons, Ia | Mot | La | Lancaster and Tonge,La | Boyle, R., and Son 
National Boller Insurance Co) Davy Bros., La espns ee at ef ointing Bergius Launch & Engine Co| 
Mbbins, R. C., and Co Unbreakable Pulley and MUll)” Beidam Packing & Rubber.Co| Bergtheil and Young Feterbaro Steam Traps Warships 
Boiler Moun irafvon and Co Apglosworth Graphite Producte, Ld Thomson-Houston Co i Wm., and Co | Merchant Vessels 
Alley and irieve, J., and Co Wigglesworth, F.,andOo.,Ld) findson. J...and Oo., Succes's| Klectromovors Ld | Hobdell, Way and Co,, Ld open 
Biggar Hendry Henderson, J. M., and Oo ndia-rubber, Gutta- &| Indie-rabber, Gatta-perchs & and Tonge, Ld | Vickers Limited 
ene oe ee | Bee eto ee nerape W ae | Ro ‘Washers 
Tursball’ Av and Go., La Marshal Fieaingend Oo | ~ Sinooth-On Rtg. Oo aun ae 04 ud Steel we | Grover and Co., Ld 
s : ars | ‘Thomas ani or Cars ‘Allen, Edgar, and Co. 
Boilers Morris, Herbert, Ld Miller and Co., La | Walker, J., and Co Deane Gore ‘ rdmore, W., and Co |Watches 
Lbbott and Co., Ld Ransomes and Bapler, La Fairbanks, Morse and Co ett, A’, and Sons, Ld White Manufacturing Co., Ld 
Babcock and Wilcox, Ld baal Gone ra |F urna |Ladders Mann’s Patent Wago | Co.,La| Srown, J., and Co., Ld 
eeley, T., and Son, Ld | Le, a ent ley British Rockwell Co | Heathman’s Ladder Works Thornycroft, J. I., ‘and oo. Ld| and Co., Ld ‘Water Purification 
rit. Niclausse Boiler Co., Ld! Smith, T., and Sons )| Brown, J., and Co., La J. W., and Co., La | 
ae, and Oo., Ls) there 1 A Bint, Le | eee J., and — ; Laundry Machinery Motor Converters | Corviie, pat ae and Softening 
Saeed Garcia | Bayt seer MRR ASe Ea Me ee “| eee. Bens, 
| ’ ectro-Me | . q 9 | es! ’ 
Javey, Paxman and Oo.,Ld | Whitakers Limi xds Forge Co., \Lead Ma Moulding Machines Glasgow tronandSteelGo., Ld| frennioott Water Softener Co 
Galloways Ld | Wilson, J. H., and Co., Ld Manchester Furnaces, Ld | Glover, W. T., and Oo., Ld Greenwood and Batley, Lda Hrake Co., La | elds Limi | Paterson ee! Co., Ld 
jarrett, R. and Sons, Ld Monometer Manfg. Co.,Ld |_| Jackman, J. W., and Co., La | fom.. as. "Ld. | Howell and Co., Ld | Pulsometer ies bo 
Grantham Boiler and GrankCo Cupolas — |Lifts and Hoists Samuelson and Co., Ld PMO, | Rogerson, J., and Co | Royles Ld 
Holdsworth and Sons, Ld Davies, T., and Sop Fusible Plugs | “Holt and Willetts . Quarrying | Sankey, d.,andSons,Ld | tnited Water Softeners, La 
Hu Thos., La Jackman, J. W.,and Co., Ld) Bailey, Sir W. H. and Co. ‘aygood-Otis, Ld Office Requisites | : | Spencer, J., and Sons | Wright's Forge & Eng. Co., La 
Jackson’ Boilers, Ld National Boller and d General| Youngs : Swit ice Machinery | Steel Company of Scotland 
umford, 4. G., La Destruct Insurani Liehs oil Cabinets | Sullivan Machinery Co Turton, T., and Son Water Wheels 
ormani . ‘ } Limi! 
North-aitera Marine Bagi) O88 aio sn Co Ll tvaniaed Sheets  OSbie Limted Valor © Railway Plant — tee! Balls | teen Fane) 
Plenty and Son, Ld Diesel Oil Engines | Bamsbay and Marshal, Ld Wakefiel © C., and Co Oil E agi aie | Beenall W wi aiid | "ices Seeaiinaey Cn. 24 ‘Weighing Machin‘ y 
and Co, Ld | (and Semi-Diesel) |Galvanising Plant | <2 . ae cal Love | Denison, S., and Son, La 
8 ing’ asi Tg <a -B. Diesels Pint La Butterfield, W. WF, 1a | Cravens, Limited | Steel Sheets | Klein Engineering Co., Ld 
ornyeroft,J.1.,0o., 1a | pueiding and Platt, Lysaght, J., | Kaye, J., and Sons, Ld id) ee udsenia | + AR Welded Iron and 
ker, Shenton and Co., Ld Gas |Locomotives fowler, J., and Co., Ld \Steel Structural | Steel Plate Work 
yom we = 2 Distilling Mant Brit. Commercial Gas Assoc, | ein, ily eo be pe 'gCo! Work (see Iron and | Ash, J., an 
Yorkshire Boiler Oo., La ne Pore us Cpa ba Harrison aad C Steel Buildings) =| Jenkins, Re and Co 
Bolts, N Divis A paratus : 1 ,la_ |Steering Gear ‘Weld Plant 
: ro Sishe, Cormauand co,1a |Gas Engines aoa Foundry Oo, kd Meee ie and Gn. ta ‘Acetylene Illuminating Co 
anand astenings A | Son, La Kerr, Stuart and Co., Ld : | Carbic 
ng, Stevens an e=0 | Drawings and Crossley ‘and Co, Ld Leeds Fo Ld tills | Imperial Light, Ld 
Bayliss, Jones and Bayliss Davey, Paxman and Oo., Ld aeoited Macl ree and W., Ld Aspe: | 
Horton and Son, La Tracings| Dudbridge Ironworks, La ey. La aoa eee haibway Cnitinge Oo Distilling Plant wreeis 
Morer, Thorp, J. B. pains 974 na Bonn, Ld a Motor Rail & Tramoar Co., Ld| Mirrlees Watson Co., | Barlow and Chidlaw, La 
Books Drawing Office indley, i's, and Sons “hi F, non Co passa aad Koper, Ld e Stokers, | a 
rstable and Co., Ld Oil tenton, B. M., and Co | ° & Co., Ld 
uipment father "and Plat, La Urquhart, Lindsay 
and Co, stableford and Co Mechanical, &c 
Prisin, Charles, ad gan: | Hall, B.J., and Co, Ld B14 Baker Oh Sepers iaslt, sauce Grd and 00 va palhtohanict | 
Brakes Dredge Piast seo Proto zu th ba | Hitz aging Oo Dultod lectzie Oar Co, Ld Proctor, Jan | “Butters Bros. and Oo 
Consolidated Brake& Eng.Co| Ferguson ers . ¥ Lubricators * ; i Triumph Stoker, Ld 
H Frood Co., Ld rleming and Ferguson, Ld t ailwa Wire & Wire Ropes 
Vacum Brake Oa, La yw wg y > Gauge Glasses Pen Copan sebetestct O°) Hoss, Downs. Theanpeun, 1a a MeKensisand Signatin stone Breakers Bullivant and Co., La 
Lobnitz and Co., Ld Bishop, 8. and C., and Co Wakefield. G. G, and Co Baxter, W. H., Ld Cooke, W., and Co., Ld 
Brick bog be Tile Priestman Bros., tterworth Bros., Ld Oils and Lubricants|pams, H nara. Broadbent, Rand Son, Id | Grad 
3imons, W., and Co., Ld Guilbert-Martin Menie-King, Robineon & Co Rams, J ang PSUS | Ginet G.. sad Oo., La 
Beanete ont ee Smulders, A; F. Hopkinson, J., and Oo., Ld Machine Tools ta | Price's Company Limited Balloy, ir W. Hand Co.) Secon ene 
gravers 
Boulton, W 57 hl Gauge Glass f bi ; Waketal C. C., and Co : Suction Gas Plant |Wood on and Son, Ld 
yand Craven, Ia Driving Ropes Protectors) Bent's, James ona id. Wells, Henry, Oli Co Ine ty| _Pover Gas Corporation, La 7 
jomas i Fon) trumen’ a 
Wootton Bros gs W., and Sons, Ld Tomey and Sons, Ld Buckton, J., and a a d Runways Bristol Company Su ar Machinery Woodwor ng a 
Bridges Drop Forgings. Gauges een I fd ¥oughan Crane 'Co., La Reducing Valves Craig, A. 4 ae Glover, M., and Co 
Brandon Satan beniins Co P Crosby Valve & Eng’g Co., Ld Campbelis and Hunter, La ug es rom Das — FZ J-.ond On, Co Le ‘ Mas 
Cleveland ‘Bridge & & Engg vo on ey an s Sobaifer  § udenbers, Ld Churchill nn find Go. Ld Oxygen Steam Specialties Manlove, Alliott and aad Ransome, * oad Go. Td Id 
Finch and Go. Ld 8" "| Stmethwitl Stamping Go ‘Tomey and Sons, Ld Clifton and Waddell Oxygen Co., Ld Royles Limited Mirrlees Watson Co., Ld Robinson, T., and Sor, 
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FULLER, HORSEY 
SONS & OASSELL: 


ESTABLISHED 1807. 


MECHANICAL AUCTIONEERS 
SURVEYORS AND VALUERS 


MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


FIRE LOSS ASSESSORS. 


11, BILLITER SQUARE, LONDON, E.O. 
NOTE.—A STAFF OF SPECIALISTS ogy 3 = 


the requirements of NN 
Works or Works Sites, and a 


REGISTER OF VACANT FACTORIES 


will be forwarded free on application. 








Re Spice and General a (Ltd.). 
By order of the Receiver, E. E. Bayfield, Esq.—Messrs. 


uller, Horsey, Sous and Cassell 

will pat ra previously disposed of as a whole) offer for 
y AUCTION, on the PROPERTY, on TUESDAY, 
, 1915, at eleven o’clock precisely, the valuable 
LEASEHOLD WATERSIDE FACTORY, 
situate Sugar House-lane, Stratford, E., occupying a ground 
area of about 1} acre, with substantial, lofty ground-floor 
buildings, covering a floor space of about. 20,000ft., having an 
extensive frontage to Three Mills River. 

Immediately afterwards wil. be offered, in lots, in detail, the 


whole of the 
FIXED AND LOOSE PLANT AND 


MACHINERY, 
comprising nine horizontal and vertical grinding mills, seven 
sets of edge runners, stone breaker, disintegrators, ——— mill, 
two crushing machines, five motors, from 10-30 h.p., loose tools 
and utensils, office furniture, and numerous other effects. 

May be viewed by orders, and particulars ‘ea conditions of 
sale had of the Receiver, Ernest E. Bayfield, Esq.. 14. Queen 
Victoria-street, E.C., or of Messrs. FULLER, HORSEY ve 
co., 11, Billiter-square, E.C 


Important to the Building Trade.—Re J JOHN | <co — 
SONS, Limited.—By order of the Official Receiver in 
Corapanies’ Liquidation.— Messrs. 


Fuller, Horsey, Sons and Cassell 


will offer oo SALE” by AUCTION, in one Lot, on the 
HU 22nd, 





Premises, on RSDAY, July at eleven o'clock 
precisely, he Leaseho! 

BUILDING WORKS AT KILBURN 
situate in the High-road, with a frontage thereto of 21] feet,a 
frontage to Willesden- lane of 28 feet and an area of about 7150 
square yards, of which about 40,000 square feet are covered by 
substantial buildings. 

There will be included in the purchase the whole of the 


FIXED PLANT, MACHINERY AND 
FIXTURES, 


comprising saw mill and wood working machinery, stone 
working plant, constructional engineering plant with the 
hecessary engines, ao cranes, etc. 

May be viewed by orders, to be obtained of Messrs. Laytons, 
Solicitors, 29, Budge Row, E.C., or of Messrs. FULLER, 
HORSEY and CO., 11, Billitter- square, E.C. 8911 
Re John Allen and Sons, Ltd., Palmerston Works, High-road, 
Kilburn.—By order of the Official Receiver in Companies 

Liquidation.— Messrs. 


Fuller, Horsey, Sons and Cassell 


will SELL by AUCTION, in lots, on the premises, on 
THURSDAY, July 22nd, and following day, at Eleven o'clock 
precisely each day, 

BUILDER’S PLANT AND STOCK, 
inclnding 8 H.P. Little Giant tractor and trailer, four 8 H.P. 
portable engines, two vertical boilers and engines, 2-ton steam 
derrick crane, seven friction hoists and crabs, rope and chain 
falls and slings, three mortar mills, brick crusHer, seven steel 
tip wagons, three vans, hydraulic test pump, pulleys and belt- 
ing, Wells’ lights, ten portabie offices, seventy Joiners’ benches, 
2 tons tool steel, 20 tons bar iron and steel, 20 tons steel joists, 
10 tons hanging arms and plates, 2 tovs timber dogs, ns 
bolts, nuts, and rivets, 8 tons nails, 2000 gross brass and iron 
screws, 7 tons sash weights, gas and steam piping, cocks, valves 
and fittings, rain-water and drain pipes and fitings, white 
lead, oil and colours, large 


STOCK OF WELL-SEASONED TIMBER, 








CROSBY LOCKWOOD AND SON. 





Assisted by the eg 1 py Ac rorg ye :—Wa. Barsovr, 
Cusrunpene, a & 
Cc. H. Gnifetts Brew. Eng. ; 


Cc. xs Xie aa BAF ; H. S. Sanp, D.Se., 


JUST PUBLISHED. Sgcond Edition. Revised and enlarged. 750 Pages. 


INDUSTRIAL AND MANUFACTURING CHEMISTRY (ORGANIC). 


A Practical Treatise by merece geld MARTIN, D.Se. (Bristol), F.C.S, 


Dancasren, B. yy * * Newros Faces D.Se., 
G. Davee Laxpen, D.Se., F. D 
Ph.D.; Axtuve Si. ATOR, D. ‘nc., Ph. 


“Dr. Martin has Sai a very comprehensive echemse to a satisfactory conclusion.” — The Engineer, 


Royal 8vo. 2ls, net. 


T. Bracawt, B.A.; A. J. Carnizr F. 
Ph.D.; F. B. bene os WG Sepeees 
J. Law, B.Se., F.LC.; @. i. Manem, oy C.S. ; 
.D., F.LC.? W. #H (tad... A.R.C. 


B.Se., F.LC 








JUST PUBLISHED. New and Revised Edition. 





JUST PUBLISHED. ‘New and ‘Rev. ised Edition. 


DAILY USE IN 
Revised and Enlarged by I H. H. 


180 Pages, with Illustrations. 


THE AVIATION POCKET-BOOK FOR 1915-16. 
By R. BORLASE MATTHEWS, Assoc. M. Inst. C.E. 


Containing chapters on Aeroplane Theory and Design, Air Pressure and Resistance, Structural Material, Engines, Examples of 
Lateral Machines, Piloting, Aerial Nav’ igation, &e. &e., with mnpenor ological and other data of value to all interested in aviation. 


Over 700 Pages. 


THE MECHANICAL ENGINEERS’ POCKET-BOOK FOR 1915-16. 


COMPRISING TABLES, FORMUL, RULES AND DATA. 


Feap. 8vo, limp. Price 3s. 6d. net. 


Limp cl., rounded corners, 4s, 6d. net. 





London: CROSBY LOCKWOOD & 


A HANDY BOOK OF REFERENCE FOR 
ENGINEERING PRACTICE 
P. POWLES, A.M. Inst. C.E., &e. 
SON, 7, Stationers’ Hall Court, E.C. spisx6o6 








JUST PUBLISHED. Price 10s. 6d. 


CONTINUOUS CURRENT 
ELECTRICAL 
ENGINEERING. 


W. TOLME MACCALL, M.Sc., A.M.I.E.E. 
Head of the Department of Electrical Engineering in the 
Technical College, Sunderland. 

Intended to meet the generally recognised 
need of a good text-book on Continuous Current 
Engineering, concerned mainly with engineer- 
ing practice, but containing also a sufficient 
account of electrical science to form the 
necessary theoretical basis. 

The book fully covers the Continuous Current 
section of the Grade II. examination in Elec- 
trical Engineering of the City and Guilds of 
London Institute. 


London: W. B. CLIVE, 


University Tutorial Press, Ld., 
High 8t., New Oxford St., W.C. 812 





FoR ELEVATORS & CONVEYING 
MACHINERY 


Apply CHAIN BELT ENGINEERING Co., 
DERBY, ENGLAND. 


FoR EWART’S, LEY’S and other 
DRIVE CHAIN BELTS 


Apply EWART'’S CHAIN CO., 
DERBY, ENGLAND. 


FOR BLACKHEART MALLEABLE 
eos CASTINGS 
LEY’S MALLEABLE CASTINGS Co., Lid., 
DERBY, ENGLAND. 


Steam and Electric 


EXCAV. WINCHES. AND WINDLASS MIXE 


JOHN H. WILSON te Theckrd:, Birkenhead 
Ganiiie tines: *D Tistoradtueck & S.W. Spl ax 157 











Cranes, 
STEAM 


GEO. N. DIXON AND CO. 


MECHANICAL, ELECTRICAL, AND MINING 
AUCTIONEERS AND VALUERS. B43 





‘or Sale, at Fletton, Adjoining 


(but out of) the city of Hiaiberduah, three-storey 
BUILDING, with light on all sides, standing on 4000 yards of 
ea having ample room for extension, with two road 
frontages. Building easily convertible for factory requiring 
aenty of light, and is within 600 yards of Fletton Goods ees 
= = ie orthern Railway.—For particulars apply to 
. PEAT and Co., 11, Ironmonger-lane, London, E.C. 

_ 762 1 


WORKS FOR SALE AT LANCASTER. 


The M Metropolitan Amalgamated 


gpd CARRIAGE and WAGON COMPANY, 

— _ receive OFFERS for the SALE of 
their LANCAS TE RKS. These works comprise extensive 
and commodious usaeie are freehold, covering 15 acres. 
Situated within a mile of + lp centre of the town of Lancaster. 
Attached are 12 workmen’s cottages, and there are two sidings 
from the Midland Railway. Gas and water laid on. 

For further particulars and orders to. to a rant,” to 


he SEC 


Limited, are 


The Metropolitan oo m, and 
Finance Company, Bon 
Itlev, Birmingham. "2002 1 





HOW TO SAVE MONEY. 
Attend the Sale at Messrs. Burt and Potts, Ltd. 
All goods bought before the heavy rises in prices. 


Without Reserve. 
IMPORTANT FIVE DAYS’ 
IRONMONGERY AT 

MESSRS. BURT AND POTTS, LTD., 
and 65, YORK-STREET, WESTMINSTER, S.W. 
(two minutes’ walk of St. James's Park Station). 


HIGHLY SALE OF 


63, 64, 


, Engineers, and Merchants. 


will Sell by 


AUCTION, on the abo : ises, on Te § 
JUNE 28th, and Pou R FOLLOWI DAYS, at 12 o'clock 
each day, the whole of the extensive and valuable 
STOCK, LOOSE AND FIXED FL aMe, AND 
UTENSILS-IN-TRADE O 


GENERAL, ENGINEERING, AND “BLACK 
IRON MONGEBS, 


comprising ranges, register stoves, large quantities R. W. goods, 
L.C.C. pipes and fittings, sheet zinc, locks of all kinds, cast, 
shear, and spring steel, plumbers’ and engineers’ 
foundry, gas and steam tubes and fittings, several tons of each 
nails, screws, metal threads, bar, hoop, and sheet iron, bolts 
and nuts, iron chain, copper and brass 8, tubes, and sheets ; 
also an immense assortment of stocks and dies, parallel a: 
pipe vices, rivets, wire, en — tools of all kinds, lead an 
bright vo pipes, asbestos mil board, files, sheet rubber, engineers 
bolts and nuts, gas and steam Cocks, valves and fitti 
he ; also safes, typewriters, fixtures and fittings, and o 


To Ironmongers, Builders 


enry Butcher 


furniture. 

On view Thursday, Friday, and Saturday prior to sale and 
mornin of sale.--Catale ues, when ready, of the AUC- 
TIONEER, 63-64, Chancery-lane, London, W.C. PIS 1 





including about 10,000ft. Cuba amd Honduras 
2000ft. American oak, 1000ft. teak, 700 squares pitch ine aol 
other boards, large assortment doors, sashes, mouldings, &c., 
office furniture, including safe, two typewriters’ desks, carpets, 
&c., theodolite, and other effects. 

M: ay be viewed, and catalogues had of Messrs. Laytons, Soli- 
citors, 29, Budge-row, E C.; or of Messrs. FULLER, sepa 
and COD., 2. Billiter-square, EC. 1 


Relay Switches and Crossings, 

TURNTABLES, WATER CRANES, TANKS 
PES, BRIDGES, AZD ROOFS. 

ISCA FOU NDRY ob. Ltd., Newport, Mon. London Office: 

53, Victoria-street, S. Spl 5x 158 








Best Quality Iron Castings 


Aart to Supply 


soar KINDS OF CAST ane N PIPES, 
rough or athe a and tested. 
A. LOW COCK, Ltd., Shrewsbury. Spl px 599 





british Insulated wil Helsby 
LTD., 
ELECTRICAL CABLE {MAKERS AND ENGINEERS, 
Worss: PRESCOT and HELSB 
(See Ilust ere Advertisement in issue a 18th). 


(jranes. 


all 
GEORGE RUSSELL anp CO., 


Motherwell, near Glasgow. 





a Electric, Steam, 


Lrp., 
(Spl) BF. 179 


ESTABL ISHED 1852. 


Moshinery for the Production of | ; 
POTTERY WARE, TILES, &c. 
Factories fitted up at home and abroad. Estimates and plans. 

. BOULT , Ltd., Burslem, Staffs. Spl Bk511 


LOCOMOTIVES. 
[ihe Hunsiet Engine Co., Ltd., 


LEEDS. 
Tel. Address, “‘ Engine, Leeds.” Telephone Nos. 3430 to 43. 
See Illustrated Advertisement last and next week. Bx362 


Conveyor Co., Ld., Smeth- 


New. 

1 WICK (Proprietors of the Midland Engineering Co.) 
Telephone : 50 Smethwick. Telegrams: Aptitude, Birmingham ; 
Plans, Birmingham. Designers and Makers of all kinds of Ele- 
vating and Conveying Machinery, Cooling Towers, a and 
Condensing Plants. Spl k BK < 530 


MEASURING MACHINES, 


Walthamstow, London, E. 








ENGINEERING CO.,, 


YARROW’S 


PATENT 


WATER-TUBE BOILERS 


The most improved type is fitted with 
Feed Heating Tubes and Superheaters. 


Spl Bx 28 
GLASGOW 


NEWALL 


formerly of Poplar, London). 


fates AUGUSTIN NORMAND, 


67, Rue du Perrey, Le Havre (France), 


ESTROYERS TORPEDO BOATS. YACHTS, and FAST 
BOATS, SUBMARINE and SU RSIBLE BOATS. 
NORMAN TUBE BOILERS, COAL 


PA’ ATER E 
or OIL-HEATING. DIESEL OIL ENGINES. 5x50 


BABCOCK AND WILCOX, LIMITED, 
PATENT WATER-TUBE BOILERS. 
Also Su meee Mechanical Stokers, Electric Cranes, 
yFARRIN inery, Steam Pi ng, 
ORIEL HOUSE, FARRINGDON STRE “ON ane, E.C. 
Advertisement, June 11, page 62 BK475 


For CASTINGS « 10 soxs 


LOAM, DRY and GREEN. 


T. & W. BRADLEY Lrp., NEWARK 


Spl x596 


BUCKTON TOOLS. 


June 11th, page 19. 














See lll i Adverti 


CAMMELL LAIRD & 00., LtD., 


SHEFFIELD & BIRKENHEAD. 


Steel Manufacturers, Shipbuilders, Engineers, 
London Office : 
3, CENTRAL BUILDINGS, eee te 
S.W. K594 
Gee lame Iacoaceiad and next weeks advertisement.) 





CAMPBELLS & HUNTER, LD. 


SPECIALISTS IN 


DRILLING & BORING 
MACHINERY 


for Engine Works & Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS. 


BK602 








FIRTHS STEEL. 


See Advt., June 11, page 66. Spl BK519 


HARPERS’ CLUTCHES. 


PAGES XIV.—XvV. 








LAST WEEK. 


Without Reserve. 
BURT and POTTS, Ltd., in Voluntary Liquidation. 
AT WORKS IN BEAS, 63, 64, and 65 YORK-STREET, 
WESTMINSTER. 

IMPORTANT AUCTION SALE of ENGINEERS’ and 
IRONFOUNDERS’ MACHINERY, STOCK and PLANT. 
THURSDAY, JULY 8th, 1915, at 11 a.m. 
Comprising :— 

Two 2 H.P. —— — mans and Co.). 
Two a 0. a 


One 5 H.P. De. . 

One 12ft. GAP BED LIDIN SCREWING, and 
SCREW-CUTTING SELF. DRG LATHE, with 
counter shafting. Nearly new 

One 10ft. BED SCREW-CU rine LATHE, with change 
wheels and counter shafti 

One 5ft. Gap Back Gar Lathe, 6$in. centre, with 


chucks and ae shafting. 
One 3ft. 6in. 
Seven wai CUAL and WATER troughs and bellows 


Three Hack 

k Gear Pillar Drilling Machines, with fast and 

loose pulleys and chucks, 

One Band Emery Machine. 

One l6in. Horizontal Disc Grinder. 

One Sensitive Drill, with Three-s peed rege Band Pulley. 

Two Shearing and Punch hing Machi 

One 22in. a 4in. Shaping Machine, ‘with’ 4 speed pulleys, 
vice, 

One ‘pas he Fan, — fered and counter shafting. 

One ee 

One Grindsto 

nae DOUGILL: 'S OTTO = 

ETE with 2 FLY-W 

One OIL SEPARATOR. 

Ladders, Anvils, Vices, Shafting, Pulleys, and _ Belting, 
Forge Tools, Bar Iron, Swage Blocks, Taper Mandrils, 
Fire Devil, Iron Horses, GIRDERS, CHANNELS, also 
Office Fixtures and Fittings, Safes, Typewriter, &., and 
the Stock of the Casement Ma wnufac turing Business. 

On view two days prior to Sale. 
Have 


enry Butcher and Co. 
costed instructions to dispose of above by PUBLIC 
AUCTIO. 

Fall ataihies in catalogue, — is in 
fromr B. A. Smith, Esq., F.C A., of Messrs. Legg and Smith, 
Mansion House Chambers, “foaming Victoria-street, E.C.; 07 
HENRY BUTCHER and Cv., Ironmongery, Ironfoundry, 
and Enginecring Valuers and Auctionee rs, 63 and 64, Chancery- 
lane, Ww. Cc. *Phone, Holborn 2295. P1S3 | 1 


ENGINE, 5 H.P. ” aed 
VHEELS and TANK 


reparation, and 





STEEL anp 


INCE FORGE C0.. LD, WIG AN. 
ox FORGINGS. ROUGH ms 


JENKINS BROS., LTD. 


MONTREAL, CANADA. 
SOLE MANUFACTURERS 
FE INS BROS. VALVES. 
un-metal and Iron Body. 
JENKINS’ 796 SHEETING 


for Steam Jointing. Spl BK538 
For Descriptive Advt. see First and Third Issues. 


Write 95, QUEEN VICTORIA STREET, LONDON. 


PETTER OIL ENGIN ES. 


Manufactured by 
PETTERS LIMITED, Engineers, YEOVIL. 








See our illustrated advt. every alternate week. : Sp) Bx 590 


Ss 
WHEATLEY KI 
PRICE & CO, 


(Established ,1850) 


VALUERS 
AUCTIONEERS 


ENGINEERING WORKS 
PLANT, MACHINERY & STOOR, 
46, WATLING STREET, LONDON, £0, 


16, Atpgrt Squars, CoLLinewoop Stamp 








Mancuzsrer. Nuweasr: 5-08-Tm, 
Teleph and Teleg’ at each address, yg yp 
MONDAY AND TUESDAY, JULY 5ru AND 61, 195, 


IMPORTANT SALE BY AUCTION OF THE 
MOTIVE or eas Ee, AND TOOLS, 


THE PATE NT RIV ET. c OM PANY, LTD,, 
ROLFESTREET, SMETHWIC 


Duncan J. Shedden jg 


x. 

M instructed by J. Howard Heaton, Esq., the Ry ceiver for 
the Debenture-holders, to SELL by PUBLIC AU CTION, on 
the premises and dates above mentioned, subject t: conditions 
of sale to be printed in the catalogue, the valuable 


BOLT, RIVET, AND NUT-MAKING 
PLANT AND TOOLS, Z 


c ay i three horizontal steam engines, 12in. by 20in., 22in, 
4in., and l6in. by 30in. respectively ; two Lan 

boilers, each 20ft. by 6ft. 6in. dia., with flues 30in. dia; v 

and horizontal pumps and connections, tanks and Piping 


about works, the electric power connections and wiring, 
electric light connections ; 800ft. of oe from 2jin, te ; 
dia., and all fittings ; the countershaft p anking for sale ; 


leather and compo. belting ; the hand-made bolt ind nut 
nego proton 8 ge ouble olivers, with the loose head. 
ig and swaging tools and bores ; fans and blast con nections; 
NINE BRETTELL’s.PATENT NUT- CUTTING MACHINES, 
FROM jin. to ljin. 
ONE BRETELL’S hee ee? NUT- CUTTING MACHINE, 
re 


2gin 
three iron-bound aetceamade four Rockies ended nu t frazing 
machines, 
T 


in. to 
wov RTICAL. Avro "ue FRAZING MACHINES, 
(Etchells and a Patent) ; ay ee contents of bolt and rivet 


mills, com 
O COAL-FIRED HEATING FURNAC 
NINE BELT- ear, BOLT AN 4 RIVET HEADING 
ACHINES, jin. T aio. 
by Taylor and Chalten 8. Platt, and Sig t Tagell and Mar; 


two Ryder’s patent OH, pe, hines 
FOUR HORSFALL'S LT HEADING MACHINES, 
) lin., 
three vertical 


UP 
by D. Etchells, and coal-fired furnace for same ; 
double-throw shears, up to lin., and heavy double-throw shears, 
up to 2in. by S. Platt; useful belt driven punching and she 
press, up to jin.; the valuable screwing and tapping plant, 
comprising 

SIXTEEN } NUT-TAPPING MACHINES, UP To ljin, 
we Brettell 

POWERFUL 1 BOLT SCREWING & NUT TAPPING 
ACHINE UP TO 2sin. 

unos — pin ed t.,~ screwing and nut tapping machines up te 

n., 
8 “AN sta 8in. MRACK-GEARED SCREWING MACHINE, 
y Etchells 

TWEN®Y -SEVEN a “SCREWING MACHINES, 


TO ljin., 
by —- Platt, &c. “ 
TW ) MERCER’ me isy ING MACHINES, 


three ae machines, up to gin.; stud screwing machines, 
up to jin. tchells ; Sor nut-tappi machines, jin., 
ttell ; four-spindle vertical nut-tap; ng ——e to iin, 
Bretéell ; nine peivting machin ts fou r bolt 
stripping © yrceees, up to lin., by ats aed T 
ofin NTRE CAPSTAN BRI SHTENING. LATHE, 
two cee machines, saw-slotting machine; vertical 
o° | drilling machines, ljin., lgin., and lin. spindles ; we i 
oose 


lathes, emery oo ler, and the pol of tl 
tools for the various machines, in great variety 
TWO CAMERON TYPE VERTICAL PUMPS FOR SUDS 


TANKS, 
ONE TANGYES’ DOUBLE ACTION STEAM PUMP FOR 
« 
with the suction and delivery pi to tanks, distributing 
oars to machines; the W.I. heating pipes about the works, 
he floor plates ; the contents of fitting shop and smithy, com- 


nee ton STEAM oo BY NASMYTH, WILSON & CO,; 
hammer Pp ani m tools, smiths’ tongs, top and 


bottom tools, drifts, p.... ihe punches, anvil tools 
FOUR vena, mand LATHES, 7éin., 8in., 84in., AND 
10sin. CENTRES ; 
slotting machine, 9in. stroke; shaping machine, che te 
panies machine, 3ft. by 3ft. by 6ft. table geared 
grin 


rilling machines, 2in. spindles; benches had’ mo 
stone, emery inders ; cast-s’eel turning, slotting, and shap- 
ing and planing tools ; boring bits, at and twist drill 
rosebits and reamers, mandrels, glands, and straps, chisel 
—— and punches, surface blocks, angle plates, stocks al 
gauges, ratchet braces, rope and chain lifting blocks, 
facing ‘chain scales and weights, furnace trolleys, 
barrows, rts of machines, snamoss' tools, 
ons emt ee machines, by Avery, Poole 
0-TON AVERY'S AUTO. SELF- REGISTERING 
use ot op wy . 
the massive Wi I. n the Blank Nut 
THE ALUABLE OFFICE FU SRNITURE, 


and other ann fully set out in catalogue, now preparing. 


SALE TO COMMENCE EACH Day A AT ELEVEN O'CLOCK 


rah nen tee and 


PUNCTU 
ae from the omc | iver, J. ee ont ton, Esq., %, 
Colmore-row, _Birming’ Tel. 695 mtral); or the 
AUCTIONEER, 2, Plepabesk, Dudley (Te 58). 904 1 





KENNICOTT 
WATER SOFTENER CO., 
WOLVERHAMPTON. 

LARGEST MANUFACTURERS OF WATER-SOFTENING 

PLANT IN THE WORLD. Splan6% 





STONE BREAKERS. 


BAXTER’S PATENTS ARE THE BEST. 
(Spl) 5x 156 





W. H. BAXTER, LTD, LEEDS. 


TANK LOCOMOTIVES. 


SPECIFICATION AND WORKMANSHIP EQUAL TO 
MAIN LINE LOCOMOTIVES. 
R. anD W. HAWTHORN, LESLIE anp CO., mL 


N RWCASTLE-CN-TYNE. 


FOR SHEET METAL PRODUCTIONS “USE 


|TAYLOR & CHALLEN 
PRESSES __ spisnsss 


Works and Showrooms, BIRMINGHAM. 


Peter Hooker, Limited, Black- 
HORSE-LANE, WALTHAMSTOW, LONDON, 
ENGINEERS AND IRONFOU 
will undertake the manufacture of SPECIAL MACHINERY 
also MACHINE WOR: 
Why lay down your own plant? ,™ ours, R2 
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County of Se Middlewes 
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